1 DESCRI PTI ON NOVEL ARYLAM DI NE DERI VATI VE, SALT
THEREOF, AND ANTI FUNGAL CONTAI NI NG THESE TECHNI CAL

FI ELD The present invention relates to a novel
aryl am di ne derivative or a salt thereof having an
antifungal activity, and an %ntlfungal agent
conprising 5 the sane as an active ingredient.
BACKGROUND ART Seri ous dgeppl $js such as invasive
candi di asis often becones a fatal disease. Originally,
it hagofeen xeenaiMdeTed DR VATRRENCISRAT RL@RESH Vanto

mechani sm on the side of a host organlsn1to fungi such
as candi da woul dyge FoeRaRe colTa TINTRgN ITziisizon by
neutrophils. Wien this protective nmechani smnormally
functions, there is little risk of becom ng infected
with fungi. However, in recent years, a risk of 15
suffering from deep nmycosis has been boosted because
of the increased nunber of patients wth underlying
di SeadRid d@déciEgadiing t he i nmunol ogi cal function of an
organi sm such as malignant tunors and Al DS, frequent
use of anti cdheerragents iowenmenosedpressitee aagemes,
20 heavy use of antibacterial antibiotics or steroid
horFyAemicdag- Cermvase vef ofent Fall tvéhegsof having an
hyperal i mentati on or venous cat heteri zation, and the 2

| ré@terﬁ&ﬁgf@&t 8RBT me RN PN PREAE URPE LoRPENS SQBRESSing

5 %h w%gog%rgglgctlve ingredient.

BACKGROUND ART

Serious deep mycosis such as invasive

candidiasis often becomes a fatal disease. COCriginally,

it has been considered that a principal protective

1¢ mechanism on the side of a host organism to fungi such
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as candida would be nonspecific immunization by
neutrophils. When this protective mechanism normally
functions, there is little risk of becoming infected

with fungi. However, in recent years, a risk of

suffering from deep mycosis has been boosted because of

the increased number of patients with underlying
diseases decreasing the immunclogical function of an
organism, such as malignant tumors and AIDS, frequent
use of anticancer agents or immunosuppressive agents,
heavy use of antibacterial antibiotics or stercid
hormone, long-term use of central venous

hyperalimentation or venous catheterization, and the



B, flucytosine, mconazole, fluconazole, itraconazol e,
and m cafungin as agents for such deep nycosis. 5
Amphotericin B has an extrenely strong fungi ci dal
action; however, it has a problemregardi ng side
effects such as nephrotoxicijy, and its clinical use

is therefore limted. Flucytosine is rarely used

al opRe Al NoRE BSEBLL DESaUSEnt he) agent has probl ens,

e.g., 10 devel opnent of resistance. Mcafungin has a

| ow activityhagai 88& sheygena§er ypt 0cOCLUSHpHBEericin
ot her agents are generically called an azole

angj f angaltoapea) , manchas el @psflicegueniey usedcahazole,
present considering a bal ance between effectiveness
andnd ahetyfdbg ah t houghet hei foantutlundetp acycosis ends

to be generally inferior conpared to that of

Sanphphetrecinil ¥ Nons Pat esxt roelyrest r &g Cungentdy]
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fluconazol e-resi stant Candida albicans (C. albicans)
hagcbeen; deeeered, wit hhas hi ghroRbert reggrpding nside
oropharyngeal candidiasis |lesions of AIDS patients to
whokf et te ofiash| @5 herPherrorbpbat ey Hefri il Spegel. use is

What is_nore, npst of the resistant ns show

crbRer s ERret LifREL§ Y- |t$3a‘é%Y1%%}Té9am J{:ﬁlﬁ"ejry 33of erlone at
agent s r ch resistant str ns have 25 al so
be%ﬁe?%%u?%%alf%e § <Heted 15 dth HOHEA Patients
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pré’@&ﬁ’@t{e&?&ﬂ‘né‘@ {ﬁé'%ﬁ% ﬂ&é’é&é’ué"ffeﬁe 3otk‘i4£‘§

managenen patients Wt nycosi s, the

of sy £h has @&%&ﬁmlc}'ai]f@d eﬁ'i‘ﬂo](é\b&itlfungal
agent, and are most frequently used at present
considering a balance between effectiveness and safety
although their antifungal action tends to be generally
inferior compared to that of amphotericin B (Non-Patent
Document 2).

Currently, fluconazole-resistant Candida
albicans {C. albicans) has been detected with a high
frequency in oropharyngeal candidiasis lesions of AIDS
patients tc whom fluconazole has been repeatedly
administered. What is more, most of the resistant
strains show cross resistance to itraconazole and other
azole agents. Further, such resistant strains have
also been reported to be isoiated from non-AIDS
patients who developed chronic mucocutaneous

candidiasis or deep candidiasis (Non—-Patent Document

3). The problems regarding resistance seriously affect



n

10

15

20

25

Pat ent Docunent 3). [ Non-patent docunent 1]: R nsho to
Bi sei butsu 5 (Cinics and M croorgani sns), Vol. 17:
pp. 265-266, 1990 [ Non-patent docunment 2]: Rinsho to
Bi sei butsu (dinics and M croorgani sns), Vol. 21. pp.
277-283, 1994 10 [ Non-patent; docunent 3]: Rinsho to
Bi sei butsu (dinics and M croorganisns), Vol. 28: pp.
51-t58, n20GLerenSClo@SHRE 1@ t EBHER ikNVENELONyRBEBLEMBHEO
BE SCLVED BY THE | NVENTI ON There is strongly desired
an namtiefrundalwhdgenthasl bewhose cactiilgn ireebarism dibher s
fromthose of the existing agents and which is

ef ffeckeinre Devemeagaidnst fungi resistant to azole
agents whil e having reduced side effects. W03/ 074476
descri bes t hdNcanpaseyltaniodunendedilvaRivehbasosBiengbut su
anti fungal activities 20 and is useful as an
ant(Clangas agentlichowsvgenismhéreVpd. a7nepd.f 865266,
conpaund havi ng nore reduced side effects and

i npPeVYed in physical properties such as

hygr oscopi ci and del i quescence, and, in addition, a

t
conpound alséﬁﬁﬁvpﬁﬁeﬁﬁ EREBIFBAL 2&f f BERSAgaFasBiggibutsu
he |ike. NEA F SO_VI NG THE
TILTIES B Uin e AR R ST, L

sug?ggircunstances, the present inventors have found
that "a conpound represented by general formula (1):

Rl 0~~~ O ﬁ%oLLiatent document 3]: Rinsho to Biseibutsu

(Clinics and Microorganisms), Vol. 28: pp. 51-58, 2001

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

There is strongly desired an antifungal agent
whose action mechanism differs from those of the
existing agents and which is effective even against
fungi resistant to azole agents while having reduced
side effects. WO0O03/074476 describes that an
arylamidine derivative has strong antifungal activities
and is useful as an antifungal agent; however, there is
a need for a compound having more reduced side effects
and improved in physical properties such as
hygroscopicity and deliquescence, and, in addition, a
compound also having an excellent effect against

protozoans and the like.

MEANS FOR SOLVING THE PROBLEMS
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R R3 wherein Rl represents an optionally protected or
5 substituted am dino group; and R2 and R3 are

identical or different and each represent a hydrogen
atomor a halogen atom or a salt thereof is

effective even against fungiy resistant to azole

agents while having reduced side effects;

particul arlyasazcorpound odf iHe geriaralstoerimg anddr such
wherein RL is an amidino group and R2 and R3 are each
a hydroogen satoem, e xhiebipre setitong veactidnd tHaes dgainastthat a
fungi including those resistant to azole agents while
hawiomg olingh regfretsen tand byvf yetlkerrl €ormillydrldchl ori de
pent ahydrate of a conpound of general 15 fornula (1)
wherein R1 is an am dino group and R2 and R3 are each
a hydrogen atomis excellent in chemcal stability

whi | § hg g no _degl i guestenge I 0S/ city and
sui @ O ug™SubMance’” and” ad¥i \@ R has[1]
excel | eny—attivities aga 20 protozoans;<t hereby
acconmpki’shi ng the invention. ADVANTAGES OF RHE

I NVENTI ON The conpound of the invention is highly
active agaipnst fungi_including.tho ? resiftagt to

22 8PE B MaBont 07 R bR R | St BRGLI Eab L BF oper i 88

al i, i .saf et and is juseful ,ass an . .
AR A ol i | S G T
exgel LVLLKe ai tqz [ sef.u
ox6g) LRlosahiybbiicsagaa,uat e 000t 02308 AR b3 HSEEUL
| NMENGLON Thempr esent shi¥ephbeRoks jdeseribed vRekowni n

detail .
against fungi resistant to azocle agents while having

reduced side effects; particularly, a compound of

10 general formula (1) wherein R!' is an amidino group and
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R? and R® are each a hydrogen atom exhibits strong
activities against fungi including those resistant to
azole agents while having high safety; and, further, a
trihydrochloride pentahydrate of a compound of general
formula (1) wherein R!' is an amidino group and rR? ‘and R’
are each a hydrogen atom is excellent in chemical
stability while having no deliguescence or
hygroscopicity and suitable as a drug substance, and
additionally has excellent activities against

protozoans, thereby accomplishing the invention.

ADVANTAGES OF THE INVENTICN
The compound of the invention is highly

active against fungi including those resistant to azole



In the description, unless otherw se noted, a hal ogen
atomrefers to a fluorine atom a chlorine 10 atom a
brom ne atom or an iodine atom an al kyl group, for
exanple, to a straight-chain or branched Cl1_12 al kyl
group such as nethyl, ethyl, spropyl, isopropyl,

butyl, sec-butyl, isobutyl, tert-butyl, pentyl,

i sapenty,, hhexykcehephy! ph@zeqcaqt y;tmp@rlt@\@@r a@'o'ﬁ)é' wibh
group, for exanple, to a straight-chain or branched
ClhGghakkfktgr, oapdsiehuasroet byl anethyh fupgapybgent. 1In
i sopropyl, butyl, sec-butyl, isobutyl, tert-butyl,
penatiglitiand thsopenpyplindahaal keayll lgnaupctfiot texanpbeinst
to a straight-chain or branched C2_12 al kenyl group
suphoaszeengi apHl, ial bgkfupr epeayl antsppropenyh,

butenyl, isobutenyl, pentenyl, hexenyl, heptenyl, and
octenyl; an aryl group, for exanple, to a group such

as henMI and na hth¥l; an aralk£ grou for
5ex§ﬁﬁ@e,opg aARaf REX T¥GaPRY| THE olBVEWEROHs benzyl ,

di phenyl net h L, trity 25 phenet hyl, and

naphthylneth% Eﬁeﬁﬁﬁgxynﬁ?%ﬁbonfb? degarppbed palgw in

str%égh -chain or branched Cl_6 al kyl oxy group such
Xy, ethoxy, propoxy, isopropoxy, 6 butoxy,

Sobuteny, P PR eLl oo B e et o

|sopentyloxy an ara

ar I 0 C ,
S T LT i G

10naphtmy | Seb Ryh OXY ; a 8hm 2l Kexyl Kyhi g& oé'@@mf o!m e%P}BSPi e,
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to a Cl_6-al kyl oxy-C1 6- al kyl group such as
med hoxy et by | exangll & ; ethoxyet fwl ghe- €ysl 9ab Kb 0X¥ched €y 1,

group, for exanple, to a C3_8 cycloal kyl oxy group

sughkpb gycohpps opoxys methyl, ethyl, propyl, iscpropyl,
butyl; sec-butyl, isobutyl, tert-butyl, pentyl,
isopentyl, hexyl, heptyl, and octyl; a lower alkyl
grbup, for example, to a straight-chain or branched Ci_s
alkyl group such as methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, isobutyl, tert-butyl, pentyl, and
isopentyl; an alkenyl group, for example, to a
straight-chain or branched C;.;; alkenyl group such as
vinyl, allyl, propenyl, isopropenyl, butenyl,
isobutenyl, pentenyl, hexenyl, heptenyl, and octenyl;
an aryl group, for example, to a group such as phenyl
and naphthyl; an aralkyl group, for example, to an ar-
Cis—alkyl group such as benzyl, diphenylmethyl, trityl,
phenethyl, and naphthylmethyl; an alkoxy group, for

example, to a straight-chain or branched Cj.¢ alkyloxy

group such as methoxy, ethoxy, propoxy, isopropoxy,



cycl obut oxy, cycl opentyl oxy, and cycl ohexyl oxy; an 10
ar al kyl oxyal kyl group, for exanple, to an ar-Cl _6-
al kyl oxy-Cl1_6-al kyl group such as benzyl oxynet hyl and

phenet hyl oxynet hyl ; an acyl group, for exanple, to a

straight-chain or branched @_12 al kanoyl group such
as fornyl, acetyl, 15 propionyl, and isovaleryl, an

t henoyl, pyrrolidinocarbonyl

ar 1k Snal kidgardany! wrounsiugh %Se&e%wo@aj bq;bx{tyla;&y,
aroyl group such as benzoyl and napht hoyl ,
hetaefooqxs“dpemtqﬂrdagf}ylargraqtaqkﬁuﬁég; %&dﬂipﬁmﬂcﬁo)@xample, to

furoyl, a

carhoxy—Cl_S-Aplaar bomydp Seup sUkmRs 13,20
car boxypr opanoyl and 4-carboxybutanoyl, a Cl1_6

aIwwmenyﬂMmmnylc@@;6tahkxﬂmanbo@wen@m@@ac&@qha&ﬁ 3-

( met hoxycar bonyl ) pr opanoyl and 4-

3rnﬂdm®@hxﬂdaﬂhﬂb¢mnammybikmxyaﬂmwhﬂgqywm”xfdx example,

glutaryl group, a mal eoyl group, a phthal oyl group,
or ta 25 GstaailghloetyaiCh-or nvdnciredra-samhneal kewdpixymethyl
group whose N-termnal is optionally protected,
derinfled “Btomxaethating avicd opilksledingroter dramskemple,
gl ycine, alanine, ~valine, |eucine, isoleucine,
Selfné C@har @éfmlﬁé VlOéysﬂépH@ SHEPhRENFNE L CREBRPETVe

i ne, |n|ne

|y§pfﬁ&%'b RSt ﬁé(c Oﬁ’ﬁ&ﬁﬁgﬁwg si ABd ﬁ%ﬁ%&ﬁé{ﬁpﬁ

T ey H PSRy g elin 2or 0P alRmy o 01 Bra L Fareght -
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" oxXy darDb group, %
Tt SoudEanchet 1 Lecal Ll op o bonkl Ry

digﬁ%ﬁgkgy@gg§m@@59@9yl i sopr opoxycar bonyl, 2-
an acyl group, for example, to a straight-chain or
branched C;;; alkanoyl group such as formyl, acetyl,
propionyl, and isovaleryl, an ar-C;.¢—alkylcarbonyl
group such as benzylcarbonyl, an aroyl group such as
benzoyl and naphthoyl, a heterocyclic carbonyl group
such as nicotinoyl, thenoyl, pyrrolidinocarbonyl, and
furoyl, a carboxy-Ci;-g—alkylcarbonyl group such as 3-
carboxypropanoyl and 4—carboxybutanoyl{ a Cig~
alkyloxycarbonyl-C,_¢-alkylcarbonyl group such as 3-
(methoxycarbonyl)propanoyl and 4-
{methoxycarbonyl)butanoyl, a succinyl group, a glutaryl
group, a maleoyl group, a phthaloyl group, or a
stralight-chain or branched a-aminoalkanoyl group whose
N-terminal is optionally protected, derived from an
amino acid {including, for example, glycine, alanine,

valine, leucine, iscleucine, serine, threonine,



et hyl hexyl oxycar bonyl, tert-butoxycarbonyl, and tert
10 pentyl oxycarbonyl; a cycl oal kyl oxycar bonyl group,
for exanple, to a C3_8 cycl oal kyl oxycar bonyl group
such as cycl opentyl oxycar bonyl and

cycl ohexyl oxycarbonyl ; an aral kyl oxycar bonyl group,
for exanple, an ar-Cl_6- al kyl oxycarbonyl group such
as benzyd axy aRrhon i dnd als%mr@twﬂcpxygcqumé peich
aryl oxycar bonyl group, for exanp e, to a group such
as phedmd pxcardiomdmnigd) Ao 9rousnd o exanmlf,

to a straight-chain or branched & Ikanoyloxy

gr duyn stohl s ries, e tyH iyl 2AnRth 1 iy, 0, i), Ary®tophan,
aroyl oxy group such as benzoyl oxy; 20 an arylthio

gr qumm 1 froy, exarpldsodypraligmeyp such as phenyl thio; an

al kanesul fonyl group, for exanple, toa Cl1 6

al keemeslidflomptcagitouyy Isusdouas  fetrhaneslifeagnytlo, 2 straight-
et hanesul fonyl, and propanesul fonyl; an aryl sul fonyl

gr (ﬁﬂﬁlrf YT é;q:aq—mql'@d tCo-a gﬂ.bupogughrhgnyl group such as
benzenesulfonyl 25 tol uenesul fonyl, and

naFt &ﬁﬁ%ﬁhqﬁﬁﬁyle@&@xwﬂaﬁéﬁ@§dlfénﬁloxy group, for

exa Cl 6 al kanesul fonyl oxy group such as
Cﬁgfﬁetémlﬂwﬂoasyfaarﬂ?&nyévhéﬁ@@&@@ﬁﬂ%@o%: -

ary nyl.ox for 8 0 a_group such
DAl PYTTGRT YAnd oesT é‘ﬁ@ﬁﬂcﬁ‘&ﬁ%’%’}y a&ﬁ tert-

L ) Sharons PS%}S%C SEIBekyrthrBud: BoRyP afe”
5 %&Eﬁk&%‘o%ﬁrgoﬁx% ¢ %%9&??1%%gbg§ggpggoﬁ@buﬁoguch as
ch as cyc d

exarrp e, fo a group s penty

R E i e SR e
a aralkyloxycarbonyl group, for example, an ar-Cj-g—

alkyloxycarbonyl group such as benzyloxycarbonyl and

15 phenethyloxycarbonyl; an aryloxycarbonyl group, for
example, to a group such as phenyloxycarbonyl; an
acyloxy group, for example, to a straight-chain or
branched C;-¢ alkanoyloxy group such as acetyloxy and
propionyloxy or an aroyloxy group such as benzoyloxy;

20  an arylthio group, for example, to a group such as
phenyithio; an alkanesulfonyl group, for example, tc a

Ci-¢ alkanesulfonyl group such as methanesulfonyl,

ethanesulfonyl, and propanesulfonyl; an arylsulfonyl

group, for example, to a group such as benzenesulfonyl,

25 toluenesulfonyl, and naphthalenesulfonyl; an
alkanesulfonyloxy group, for example, to a Ci_g
alkanesulfonyloxy group such as methanesulfonyloxy and

ethanesulfonyloxy; an arylsulfonyloxy group, for



di al kyl am noal kyl i dene group, for exanple, to a group
10 such as N, N-di net hyl am nonet hyl ene and N, N-
di et hyl am nonet hyl ene; a di aral kyl phosphoryl group,
for exanple, to a group such as di benzyl phosphoryl; a
di aryl phosphoryl group, for gexanple, to a group such
as di phenyl phosphoryl; 15 an oxygen-cont ai ni ng
het25REYVE] | €0 9k 0YPouf 05y EXBIP| 18 24 0 1 OF QUPL SHE ML 28
tetrahydrofuryl and tetrahydropyranyl; an
OXlygERe €O BF Hh Dot} erocyclic al kyl group, for
exanple, to a group such as 5-nethyl -
2- X Oa Py 1t 13 6k oXi0dn ¢t Y @by | foa StHrple caiy ad ni;ng 20
het erocyclic group, for exanple, to a group such as
t et Y iy 06 & Sy ANy odp hetet cey ahd thyodtciasdomdnyl and
group, for exanple, to a group such as 2-

5 uetfluy W lokycarthomyl ; asnde 8z pa o) Yl decye ardeany,| ;fa
ni trogen-contai ni ng heterocyclic al kylidene group, for
25 xsdadt €, L o8 ag o ps it e s 8 hyhroxyl-i4iene  and
pyridyl met hyl ene; and a substituted silyl group, for
e@@f@}e% Hepvups uets ey Y rdars gaaidy|for example, to
triethylsilyl, and tributylsilyl., 9 Each of the
alfoVEE S cF i Be o  rstireY THe Fnit tiveth tugsatiutiedsd eh

one, re gr s. selected from a hal ogen atom an
ot T D AT BOr RS (b OHoUT Gt tieundid g gTou
rot ected r oxvl roup, a ni.tr.o 5 gro | ower
10 gﬁ(%cfeh as I\mﬁj—aol aﬁtkl'gh%ﬁnplnomeq:hylenéal %&g;%’,é\]?—

group, an group, “an oup, an
argl kK yl : u d
R A R Ee e e e

aIéxé?tfple, to a group such as dibenzylphosphoryl; a
diarylphosphoryl group, for example, to a group such as
diphenylphosphoryl;

15 an oxygen-containing heterocyclic group, for example,
to a group such as tetrahydrofuryl and
tetrahydropyranyl; an oxygen-containing heterocyclic
alkyl group, for example, to a group such as 5-methyl-
2-ox0-2H-1,3~dioxcl-4-ylmethyl; a sulfur-containing

20 heterocyclic group, for example, to a group such as
tetrahydrothiopyranyl; a heterocyclic oxycarbonyl
group, for example, to a group such as 2-
furfuryloxycarbonyl and 8-quinolyloxycarbonyl; a
nitrogen-containing heterocyclic alkylidene group, for

25 example, to a group such as 3-hydroxy-4-
pyridylmethylene; and a substituted silyl group, for
example, to a group such as trimethylsilyl,

triethylsilyl, and tributylsilyl.



t he conventional groups which can be used as
protective 10 groups for an am no group, and include,
for exanple, an acyl group, an al kyl oxycarbonyl
group, an aral kyl oxycar bonyl group, an aryl oxycarbonyl
group, an aralkyl group, angal koxyal kyl group, an

ar al kyl oxyal kyl group, an arylthio group, an

al kanesul fonyh-gr9epcnanadavarybsuligey! g 960HR. ndy be
di al kyl am noal kyl i dene group, an aral kygldene group,

a phtfeeensGest aintsg ﬁ@ﬁﬁf@ﬁécbtcmogékﬁkbﬁ Bes gl 8dPed
a cycl oal kyli dene group, a diaryl phosphoryl group, a

di arahky| PhosHBer ¥t gl O8R, 0@NioRXYUeNpeONEatBHNGmino

het erocyclic al kyl group, and a 20 substituted silyl

gr gupup Then hyot dxys : py op 26t age@r OyUPsoRNTORPASS, akl nitro
of the conventional groups which can be used as

Sprotecp) ve bowepsaibyl aghydr oxyh gt beapyl andoupcl aealkoxy
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for exanple, an acyl group, an al kyl oxycarbonyl group,
255apuRr adkydoxlent bonyd rogupupan aa het egoeyrl i gn acyl
oxycarbonyl group, an al kyl group, an al kenyl group,
andBP AP kydnd g upEo aBir @%g gen- cont ai ni ng het erocyclic
group, a sulfur-containing heterocyclic group,

an
alkoxyalkyl Hie %ﬁ%ﬁ@rp%ﬁﬁ%ﬁ%&m@|%&9%p§y¢n%ﬁmgﬁﬁsa%ll of

| f I | f I
{’%%Ie?s‘lﬁjﬁ‘é%‘?‘glr‘l’@‘?g{ R S p&%%)‘ic??r%rOtECtlve

| | th t
%é’c sin °2p3§2aﬁ‘za%o Gilat Ao kbc'ge"”# Al 510 n

nC ;(]ﬂ’.“BJ r Oup, an
€caxgoﬁ§ {6§ %n aréfij?%x car onyI gr oup
anaﬁﬁﬂ%§¥@%§ﬁ$¥ﬁ3%ygr§%ﬁhp, an aryloxycarbonyl group, an

aralkyl group, an alkoxyalkyl group, an aralkyloxyalkyl
group, an arylthio group, an alkanesulfonyl group, an
arylsulfonyl group, a dialkylaminoalkylidene group, an
aralkylidene group, a nitrogen-containing heterocyclic
alkylidene group, a cycloalkylidene group, a
diarylphosphoryl group, a diaralkylphosphoryl group, an
oxygen-containing heterocyclic alkyl group, and a
substituted silyl group.

The hydroxyl-protecting groups encompass all
of the conventional groups which can be used as
protective groups for a hydroxyl group, and include,
for example, an acyl group, an alkyloxycarbonyl group,
an aralkyloxycarbonyl group, a heterccyclic oxycarbonyl
group, an alkyl group, an alkenyl group, an aralkyl
group, an oxygen-containing heterocyclic group, a

sulfur-containing heterocyclic group, an alkoxyalkyl



a cycl oal kyl oxycar bonyl group, an aral kyl group, an 10
al koxyal kyl group, an aral kyl oxyal kyl group, an
arylthio group, an al kanesul fonyl group, an
aryl sul fonyl group, a cycl oal kyl oxycar bonyl group, an
al kyl t hi ocarbonyl group, a digl kyl am noal kyl i dene
group, an aral kylidene group, a nitrogen-containing 15

hety@agy ChinC agkk kil depe 18,UBroapsy ahoalkyhkdengonyl
group, an oxygen-cont ai ni ng heterocycllc al kyl group,

angraupsubst krytied1sbhyll gheup, %he subsbktuentsdf eflyl

an am di no group include, for exanple, a hydroxyl

gr edpueptionally 20 substituted with an acyl group,

and optionally substituted al koxy and aral kyl oxy

groups. The I'eavemgdgnoupsoipcktidg, gkoupexanpbapaas all

hal ogen atom an al kanesul f onyl oxy group, an

Sar pifsthtonyherytgroap, gandpanvhéyghoxyngbeupsedsa¥he

salts of a conpound of fornula (1) include, for

exanpkectsspt STAPPR APhHeral amefdBosachuRs and include,

hydr ochl oric acid, hydrobrom c acid Ehos phoric acid,

an§0§u?ﬁémpéeacﬁﬂ agylt STAPh éﬁgahkﬁ @§V66¥9PPElaQFa§Pr
such_as formc acid, acetic acid, _trichloroacetic

acPB arglﬁg&9ggcggpanyﬁ §RPYEr | 8D aRF dLlORYERFROB¥F q9rOUP,

sSuccln fumaric_ac

CrPrPabrsalby Lo TERFRendhadkarts At AL SRy onFEOuRI g8n
1051438, ST RSSO SoRe\0) oDRgTEDESHLLSR, e,
ggﬁggggg§aeag%§§3'gnaggﬁanggsiféﬁﬁﬁ §abLs, okna
arylsulfonyl group, a cycloalkyloxycarbonyl group, an
alkylthiocarbonyl group, a dialkylaminoalkylidene
group, an aralkylidene group, a nitrogen-containing
15 heterocyclic alkylidene group, a cycloalkylidene group,
an oxygen-containing heterocyclic alkyl group,-and a
substituted silyl group.

The substituents for an amidino group
include, for example, a hydroxyl group optionally

20 substituted with an acyl group, and optionally
substituted alkoxy and aralkyloxy groups.

The leaving groups include, for example, a
halogen atom, an alkanesulfonyloxy group, an
arylsulfonyloxy group, and an acyloxy group.

25 The salts of a compound of formula (1)
include, for example, salts with mineral acids such as

hydrochloric acid, hydrcobromic acid, phosphoric acid,

and sulfuric acid; salts with organic carboxylic acids



i ncl ude pharnmacol ogi cally acceptable salts. 10
According to the invention, preferred conpounds

i nclude the foll ow ng conpounds. A conmpound wherein R
is an am dino group optionally substituted with a
hydroxyl group optionally sypstituted with an acyl
group is preferable; a 15 conpound wherein R is an
anisdiaio agr digrnapt iaenal,| cesubstidivt, e@rwc%ho%o%ﬁeéw&y'acm,
group is nore preferable and a conpound wherein

i s lan samiidi e ighoup tias tsitrild achear e cprefier aklie, éucc;nlc
conpound wherein R2 and R3 are i dentical or 20

di ffcadenmadmd ceachda Mydnedenaatam anda tfl #ohiche aakeme
is preferable; and a conpound wherein R2 and R3 are
ead@idd hydr ogéissavomhi sudboeipr ebedabkechThe conpound
wherein RL is an am dino group and R2 and R3 are each

5a Redhegesuatemics apids ebabkynasulBosatt awiith p-

g gchlorlc aci d, phosphoric acid, sulfuric acid,
pluchesyl fpnfigcprédachasiby laee pundsul toaitd, aghd,

nor e r abl salt with hydrochloric acid,
phgggﬁggﬁi658Fél?aP1§uFFﬁ?rc acid, still nore 12
preferably a %t L hydrochl oric acid. The

hydr ochl or i d&-of *Fhe c%ﬂ%Eﬁnﬂ mﬁe?%mﬁo¥8d ¢ Hprmula (1)

d t
o pr e araBl YR TEaPehTY Pt € HH R ohl or i do.

1onore prefera@&gofdiﬁ hy, ?r@H | gride. s o Ih y%ﬁager{ﬁd

15
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25

tri hydrochloride is erabl’y a~ mbnoh

fﬁ@@xap?@m@g elﬁ@m&@fthémf&lp&%f&j Ao fundpgt ahydrat e
ereo

A compound wherein R!' is an amidino group
optionally substituted with a hydroxyl group optionally
substituted with an acyl group is preferable; a
compound wherein R! is an amidino group opticnally
substituted with a hydroxyl group is more preferable;
and a compound wherein Rl is an amidino group is still
more preferable.

A compound wherein R? and R® are identical or
different and each a hydrogen atom or a fluorine atom
is preferable; and a compound wherein R? and R® are each
a hydrogen atom is more preferable,

The compound wherein R! is an amidino group
and R® and R’ are each a hydrogen atom is preferably a
salt with hydrochloric acid, phosphoric acid, sulfuric
acid, acetic acid, L-lactic acid, or methanesulfonic
acid, more preferably a salt with hydrochloric acid,

phosphoric acid, or sulfuric acid, still more



A net hod for producing the conpound of the 10
invention is then described. The conpound of the
invention is produced by conbining nmethods known per
se, and, for exanple, by production nethods given in
the following. (Production gethod 1) NC 2 ° Qdj CN
[21 R}-~ R 3 RAOH [41 RAO-"3 OR4 [3] Amonia or anm
0 Bygkééhbl H%' Eaf 1 ﬂth%}h%cﬁ@o%@ dsigherein R4
represents X l'lower al kyl group; and R2 and R3 have
the sane neaphLBYg,8$o0R36FiREd-AbENE. cdNEL CRAPENEL: Of R
general fornul a (Fa) can be produced by reacting the
CowogndaﬁﬁdgﬁaeP@buﬁong 8% 1ahd (#) awet Bathescagypougedn
of general formula (4) to convert to the conpound of
genenal ifoprukarbB)ly hollipwadobyloreastong the
conmpound of general formula (3) with ammonia or an

SanmebhydrsahlcrThes meaet poatanybbe & cohdydtechbyrade.

10

15

nmet hod described, for exanple, in W96/16947 and J.
Org. Chem, BHe t2ii8dr4689orbdebysaprafehadly a
equi val ent thereto. This series of reactions will be
nomendbegdriabedoknedetahiydrade (thayeThe morpoRFrifofably a
general formula (3) can be
pentahydrate thereof.
A method for producing the compound of the
invention is then described.
The compound of the invention is produced by
combining methods known per se, and, for example, by

production methods given in the following.

(Production method 1)

NG‘Q-O/\/\ON\O—Q-GN [2]
2 R3

R
l R4OH [4]
HN Ho
?—<: >—0/\/\N o—< H (sl
R'o D/\/\ , OR’
R R

1 Ammonia or ammonium salt

HN H
)\__Q O/\/\O\/\O,Q_{l [1a]
HzN 2 ' Ra NFH

R

wherein R* represents a lower alkyl group; and R? and R’
have the same meanings as described above.
The compound of general fo;mula (la) can be

produced by reacting the compound of general formula



produced by reacting the conpound of general fornula
(2) with the conpound of general formula (4) in the
presence of an acid. 15 The solvent used in this
reaction is not particularly limted, provided that
it does not adversely affecﬁ3the reacti on, and
exanpl es thereof include al cohols such as nethanol,

et hﬁl1)0|wita:i m}@%pour@%g'ﬁdggéf ZHAPAN0l4) Y d&fhvert

such as N, N 20 di net hyl f or mam de,

N, Necdliwrd hadrgetradi e, gt ol et lia 2030y 11 0RNe by

hal ogenat ed hydrocarbons such as nethylene chloride,

chlerofimg and dingh)efdeithansie rAar amtdc hydnogardons

such as benzene, toluene, and xylene; ethers such as
di cerameid etr ahy dinadiriam =28 tani golie, dLNWERR Y be
gl ycol dinethyl ether, diethylene glycol diethyl
et emduaric cetthy lae me tgloyc ale smorioret, hyflor etdeiile, in
sul f oxi des such as di net hyl sul f oxi de; ketones such as
ac &t 1dasd 72-amgt anoerg .esthers ,sédh 4f-at3hyll9B4, or by a
acetate; and carboxylic acids such as acetic acid.
Thé&se hesly s Liygd@nitn thisgefter.m of a mi xture. The
conmpound of general formula (4) may be al so used as a
sol vent. 5 EX&H5l 8¢t ethefagractdeasi wilhebreaeowi on
i nc] ude .hydrqogen chl oride, hydrogen brom de,
peFENGrHe &gig?tﬁ}ﬁoluenesulfonic aci d, and
lowethanesulfoqig%gcid, and the usage anount thereof is
1- to 200-fo|& |l es, preferably 5- to 100-fold noles

A o he TR JRRR SHONINLR 67 e
produced by reacting the compound of general formula
(2} with the compound of general formula (4) in the
presence of an acid.

15 The solvent used in this reaction is not
particularly limited, provided that it does not
adversely affect the reaction, and examples thereof
include alcohols such as methanol, ethanol, Z2-propancl,
and Z2-methyl-2-propanol; amides such as N,N-

20 dimethylformamide, N,N-dimethylacetamide, and 1-methyl-
Z2-pyrrolidone; halogenated hydrocarbons such as
methylene chloride, chloroform, and dichloroethane;
aromatic hydrocarbons such as benzene, toluene, and
xylene; ethers such as dioxane, tetrahydrofuran,

25 anisole, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether, and ethylene glycol monomethyl

ether; sulfoxides such as dimethylsulfoxide; ketones

such as acetone and 2-butanone; esters such as ethyl



conmpound of general fornula (4) may be 2- to
1,000-fold noles based on the conpound of genera
formula (2), and is preferably used as a solvent. 15
The reaction may be conducted at -30 to 150C,
preferably 10 to 50C for 30 gi,nutes to 24 hours. (1-2)
The conmpound of general formil'a (la) can be produced
by seacitag Lhe conpowptofsgeneralod ofilde, 20 {8y
wi th ammoni a or an ammpni um sal t. fﬁe sol vent used in
t hi Bhesachapros susied iparid cebak | ye 14 mided, - pr ovyled
that it does not adversely affect the reaction, and
examphsutdes £ofend el Ugerml Lo s e has THRS hand .45 4
et hanol , 2-propanol, 25 and 2-nethyl -2- propanol ;
amaesveuch as N, N- di net hyl f or mam de, '
N, N- di net hyl acet am de, and 1-nethyl- 2-pyrrolidone;
hal ogenat ed Hxhmyelar bohstisuctias ugwet i ene oh=rdids,
chl orof orm and dichl oroethane; 15 aronmatic
hy ditselardso iy duderasthenzetrs, Hyolneree, amthi deyl grechloric
et hers such as di oxane, tetrahydrofuran, anisole,
di T rere @ yesiesiifstrhiyd aatiltbr andi etetylaewsuldioydal acid,
di et hyl ether, and ethyl ene glycol nononethyl 5 ether;
ni ] &S IR %8s aBIdnitheneet sl floxitdes 0dudivldagoles,
dinet@yls%gfo i de; %%ﬁyoaronatics such as pyri di ne;

e

Natere these S f9dEd Mot esh paE6Amost tAenicemgeand

I f .t a ni salt include anmoni um
lifﬁﬁgfﬁgéé%ﬁ%gﬁﬁﬁﬂ% aré%ﬁhe, and amoni um 10 acet at e.
The usage a n f i.a or,the _amonium , sal.t y
be 3- to 1000l g%ng%gg?qg?léf EéFSbP;?ag? fgoppe ot the

compound of general formula (4) may be 2- to 1,000-fold

moles based on the compound of general formula {(2), and
is preferably used as a solvent.
i5 The reaction may be conducted at -30 to 150°C,

preferably 10 to 50°C for 30 minutes to 24 hours.

(1-2)

The compound of general formula (la) can be
produced by reacting the compound of general formula

20 (3) with ammonia or an ammonium salt.

The solvent used in this reaction is not
particularly limited, provided that it does not
adversely affect the reaction, and examples thereof
include alecchols such as methanol, ethancl, 2-propancl,

25 and 2-methyl-2-propanol; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, and l-methyl-
2-pyrrolidone; halogenated hydrocarbons such as

methylene chloride, chloroform, and dichloroethane;



fold nol es based on the conpound of general fornula
(3). The reaction nay be conducted at 0 to 150C, 15
preferably 20 to 120C for one mnute to 24 hours.
(Production nmethod 2) NCR2/ \ O*~Nr- O\ R3 N [2]
H2NOH or its salt HON OH Q{sj [1 b] HZN R2 3 NH2
Al kyl ati on or acylation RSON NORS Reduction H2ZN R O\

[ ldrejmaR3 NHid,d iRedudidron ddchH2N R deha] tRhdMR Hag

wherein RS represents an optionally substituted acyl,

| owerlaaldeyletdrerar Ao o QURixaad R2 tanth K3 Jramert he
sane neani ngs as descri bed above. The conpound of

gereriadoIfeqr miilear Wyl llenec @yl vioe 15 qimedusdd duhermn,t REethylene
conmpound of general fornula (2). The conpound of
gengnalolf arimilhy 1( Hihegan anel tehéry lalnkey ldtyed 1 aroncmethyl
acylated to produce the conpound of general formula
{ | ®thekrie ngamid@sd sofchgese aale tioorimnid (| eluldaxiges such
further reduced to produce the conpound of general 10
f ordfulcdmera)y L sid fagdideis o he tefe acompsund slcierer alyridine;
and water. These may be used in the form of a mixture.
Examples of the ammonium salt include
ammonium chloride, ammonium bromide, and ammonium
10 acetate. The usage amount of ammonia or the ammonium
salt may be 3- to 100-fold moles, preferably 3- to 10-
fold moles based on the compound of general formula
(3).
The reaction may be conducted at 0 to 150°C,

15 preferably 20 to 120°C for one minute to 24 hours.

{Production method 2)

NG*Q*of\/\No/\/\o—Q‘cN [2]
2 3
R

R
l H,NOH or its salt

HON OH
}—Q_O/\/\NDN\O—QJ [1 b] —_—
HzN Rz R3 NHz

l Alkylation or acylation

5 5 .
R'ON A NOR Reduction
0 [1c]
H,N R2 Rs NH,

l Reduction

HN H
H N)—Q—QMO/V\OW [1 a] e
2 R 7 NH,




formula (I b) can be reduced to produce the conpound of
general fornula (la). These reactions may be conducted
by net hods descri bed, for exanple, in Tetrahedron, 51:
12047- 12068, 1995; Synthetic Conmunication, 26: 4351-

15 4367, 1996; Synthesis, 161 2467- 2469, 2003;

Het erocycl es, 60: 1133-1145, %OOS and Bi oorgani ¢ and

Nyl el oot e heL! gt of?o1202;1200,. 2007, ok by

nt there IS ser es o reac

wi 1loRe npwy, 120, deserihad 4 F%Et al 'd 0221k Rﬂ}‘?axae the

conpound of general fornula b) can e produce

I eafdnl N Gnd e HRMEURE Rf- igeReplvkormula  (2) with
hydroxyl am ne or its salt in the presence or 25

absence of amaseomfRRngolvedndsed B hins reast ien bpe
is not particularly limted, provided that it does

ﬂunprdﬁhmﬁﬁehymﬂﬁhécboh@©uh@aéﬁl@@ne&@d exanples (2). The

thereof 17 include al cohols such as nethanol,

et hamglounzt prfopenelral dodmdiaetdyl) - 2apr spanakn amkgested

such as N, N- di net hyl formam de, N, N-di net hyl acet am de,

andrlavatliapled 2opypreduicdonds hampgendt ed bpdeoedr fomsula

such as 5 nethylene chloride, chloroform and

di dHicer-oetlhgneomparafaPitc ghyérééafbmglsudhcascan be

benzene, toluene, and xylene; ethers such as di oxane,

tetﬁ%%rrofrﬁﬁiélﬁe aﬁu §6Péuca| ébﬁypeméognglc@ﬁ BRRECAY
coI di eth et her, and et hyl ene

i et hyl ene
&m“ﬂ& dﬁét)hw ITo fiﬁ&.wnsuF?{axFa@gog{}éhogsgeneral

dl%%&%%|EU|E%X|cah gtonguced to produce the compound of
general formula (la). These reactions may be conducted
by methods described, for example, in Tetrahedron, 51:

12047-12068, 1995; Synthetic Communication, 26: 4351-

15 4367, 1996; Synthesls, 16: 2467-2469%, 2003;

20

25

Heterocycles, 60: 1133-1145, 2003; and Bioorganic and
Medicinal Chemistry Letter, 12: 1203-1208, 2002, or by
methods eguivalent thereto.

This series of reactions will be now
described in detail.

(2-1)

The compound of general formula (1b) can be
produced by reacting the compound of general formula
{2) with hydroxylamine or its salt in the presence or
absence of a base.

The solvent used in this reaction is not
particularly limited, provided that it does not

adversely affect the reaction, and examples thereof



such as acetone and 2-butanone; heteroaromatics such
as pyridine; and water. These nmay be used in the form
of a mxture. Exanples of the base used in the
reaction, if 15 desired, include netal al koxides such
as sodi um nethoxi de, sodi um, et hoxi de, potassium
tert-butoxide, and sodiumteért-butoxide; inorganic

sal 1,5 Balgd ABcosots Ui Bty df 9446, 5 et asegﬂﬁgﬂﬁydrfgﬁsy anol,

sodi um hydrogencarbonate, sodium car bonat e,” ‘pot

20 &&ﬂ@ﬂ@éﬁa{) Ll desmand patassium hydri de;
ase

and organic s such as triethylam ne and pyri di ne.

Thedimsagey aftidmiode t he, ibasendty ke dartitie, 1;id ol Ghethyl-
nol es, preferably 2- to 20-fol d nol es based on the

coripapsnck @ff i drerer da foarand ted 2)yd 2 d2tamy es:of dhe

salt of hydroxylam ne include hydrochlorides and
B ulrfedthegl erfhechisagielsanotirito raf f dyydr ey alidhd. cfodtitsine ;
salt may be 2- to 100-fold noles, preferably 2- to
20-Fsimp g hsdres dpdmess giatth e sc opoueme: , oft ojersersgl and
formula (2). The reaction nmay be conducted at O to
150¢ LeTsriefedinatsy BEEh ¢ S1BUCHRE  offe trriamye off oL r2d:
hours. (2-2), 5 The conpound of general formula (Ic)
car?“de’solﬁr Hprcesdtidtd CHESESTBo G et giéﬁfébaﬂlene
for 5) Mﬁth reactive derivative or
o SR Sthethe Presihadeor aéygﬁ&ewoatethyi
daa%3 I? lvent, used jn this r ]
par?ﬁ§h afﬁﬁfai edsuﬁﬁo€|dg&mﬁﬁ§¥ 85% ﬁOtkegones
such as acetone and 2-butanone; heteroaromatics such as
pyridine; and water. These may be used in the form of
a mixture.
Examples of the base used in the reaction, if
15 desired, include metal alkoxides such as sodium
methoxide, sodium ethoxide, potassium tert-butoxide,
and sodium tert-butoxide; inorganic salts such as
sodium hydroxide, potassium hydroxide, sodium
hydrogencarbonate, sodium carbonate, potassium
20 carbonate, sodium hydride, and potassium hydride; and
organic bases such as triethylamine and pyridine.

The usage amount of the base may be 2- to
100-fold moles, preferably 2- to 20-fold moles based on
the compound of general formula (2).

25 Examples of the salt of hydroxylamine include
hydrochlorides and sulfates.

The usage amount of hydroxylamine or its salt

may be 2- to 100-fold moles, preferably 2- to 20-fold



adversely affect the reaction, and exanpl es thereof
i ncl ude am des such as N, N-di net hyl formam de, N, N-
di met hyl acet am de, and 1-net hyl -2-pyrrolidone;

hal ogenat ed hydrocarbons such as net hyl ene chl ori de,
15 chlorof orm and dichl oroethane; aromatic

hydr ocarbons such as benzene, toluene, and xyl ene;

et helLessvek eas ondit@%apemnpbehrapyd 0, saRksqle.
di ethyl ene gl ycol  di met hyl ether?gg%g?%ng%gﬁgﬁyég)'

di et hyl etherheardacetibyl 8R¢ gkyeshanerapethyh %%h%%b°c,
as

nitriles such as 20 acetonitrile; sulfoxides suc

di pethigrabliosbdep 1ketones: stieh msn et 05 aNkoyrs .
2- but anone; esters such as ethyl acetate; carboxylic
aci ds such asZagetic acid; heteroaromatics such as
pyridine; and water. These may be used in the form of

Sa m xture. 2BhExanppesndfofhgenensli ferdelbvaliyecan be

i nclude acid anhydrides such as acetyl fornyl oxi de,
acBEPRUCEANDHr Feect ing chher oot ied anfiydendeal afidrmula
trigluoroacetic anhydri de; m xed acid anhydrides of 19
or §ERi cVERE bdxYEREt Hite ddesiicht e aertae atkdlakihg agent
carboni c aci d nonoal kyl esters such as ethyl
ch?%rg%%r%ﬁ%%T%c%nﬂri%?ﬁﬁﬂ%@ ¢hldriorse bonat e; ni xed
acid anhydrigﬁs of . organi ¢ carboxylic acids such as 5

acetic acid Wt h gt USRT dl s ACHF PR ¢l Bch e

' ' tyl l.qride,
oSS ILTALED SHEILaR, B0 B8k g nor

15
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25

chd ord de, | ] such, as acet brom de; and
active es]fhzl(r\ésﬁfsé_tj% I'Earg('ﬁp%-e nit :borg’heaﬁjy é/e)!satmé?l?es the E0E
N-1yeein ey sanecd dd ey et ef n-and N formamide,

hydr oxypht hal i m de ester. These reactive erlva€$$gé
dimethylacetamide, and l-methyl-2-pyrrolidone;
halogenated hydrocarbons such as methylene chloride,
chloroform, and dichlorcethane; arcmatic hydrocarbons
such as benzene, toluene, and xylene; ethers such as
dioxane, tetrahydrofuran, anisole, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, and
ethylene glycol monomethyl ether; nitriles such as
acetonitrile; sulfoxides such as dimethylsulfoxide;
ketones such as acetone and 2-butanone; esters such as
ethyl acetate; carboxylic acids such as acetic acid;
hetercaromatics such as pyridine; and water. These may
be used in the form of a mixture.
Examples of the reactive derivative include

acid anhydrides such as acetylformyloxide, acetic

anhydride, trichloroacetic anhydride, and

trifluoroacetic anhydride; mixed acid anhydrides of



may be used wi thout isolation. The reactive derivative
may be generated in the systemusing a coupling

agent. Exanples of the coupling agent include
carbodii m des such as N, N 15 dicycl ohexyl carbodii m de
and N-ethyl-N -(3- dimethyl agnopropyl)carbodiim de;
carbonyl s such as carbonyl diim dazole; acid azides
sucdr @i @i e phesphordd  Aziiers agidh iqy apiides,sueh
as | et hyl phosphoryl cyani de;

2- etdwotilc etdiex yeardonwl 28t ddudrequdngli ne;

O benzotriazol -1-yl-1,1, 3, 3-

t etataretdud niycotd temhex afddnreah egnhatesa it ;7 mixed
azabenzotriazol -1-yl)-1,1, 3, 3-

t etacine tamyl it rdnd esmedte xafdaundrco phaogipixtle.c bBxdmpl esuddf as
the al kyl ati ng agent include 25 hal ogenated al kyls
Suctvedsi qretdyl vilddi dergand cetalnyilds isodinders dlvegdrmatzed d ;
aral kyl s such as benzyl chloride and benzyl brom de;
and&if ey isissh sasdiaselept v1s gihflatré de20 t rExdiplresicetyl
of the base used in the reaction, if desired, include
metCAIL oA ee i d&d U laeresdietml whilkeiidee, asddi dmomides
et hoxi de, potassiumtert-butoxide, and sodium

t erttPuecx iFFET Yitn SrGEHI%E /s &cs astdNca§ st eg§dismh as p-
hydr.oxi d t assi sodi ym, bi carbonate,

, i de,
R a st Fot Nt e rHE e dBy Ga e aRd N~
j . [ h i de; d ]| b .
L e B B A S el =2 E R e s8R iyes
ofm%@eb%e@gghv%iq%gh¥ag%§gaFi%g_aIkylating agent and
0 -fo

base may be each 2-
The reactive derivative may be generated in

the system using a coupling agent. Examples of the
coupling agent include carbodiimides such as N,N'-
15 dicyclchexylcarbodiimide and N-ethyl-N'-(3-
dimethylaminopropyl)carbodiimide; carbonyls such as
carbonyldiimidazole; acid azides such as
diphenylphosphoryl azide; acid cyanides such as
diethylphosphoryl cyanide; 2-ethoxy-l-ethoxycarbonyl-
20 1,2-dihydroquinoline; O-benzotriazol-1-yl-1,1,3,3-
tetramethyluronium=hexafluocrophosphate; and 0-(7-
azabenzotriazol-1-y1)-1,1,3, 3-
tetramethyluronium=hexafluorophosphate.
Examples of the alkylating agent include
25 halogenated alkyls such as methyl iodide and ethyl
iodide; halogenated aralkyls such as benzyl chloride
and benzyl bromide; and sulfates such as dimethyl

sulfate.



nol es, preferably 2- to 10-fold noles based on the
conpound of general fornula (Ib). The reaction may be
conducted at -20 to 100C, preferably 0 to 50C for one
mnute to 24 hours. 15 (2-3) The conpound of general
formula (la) can be produceg by subjecting the
conpound of general fornmula (I b) to reduction

reaction. | nERshtéonstt ke CONPOURNL. 0] OERET Bbaction, if
formula (la) can be produced by subjecting 20 t%e

conpoingdd pf : genedal md 05 UL Bk dALde d Osh&HULE | 901 um
reacti on. Exanples of the reduction reaction used here
| o tidex téé Al ydd cuhyelt logenad | oot £861 k0Nt SAPLIaYE Sk de |
netal catal yst and reduction enploying a netal and
acémd 2&dsure ht ast Zhuniceaced i cimetghn MWed 1the sompaind
of general formula (lIb) or the conpound of genera

> f oppdit el (hyedrassi daubjrertass fon leatmdyides, hysttiogenat i on

reaction, the solvent used is 21 not particularly

| i oA oo deal iuratcd thatodse ,natot ahiems etarkafrfssct,

the reaction, and exanpl es thereof include alcohols
SURPR I eidraiftst,, Btharias2lyst dpeholde; @l organic

2- et hyl - 2-propanol ; ami des such as N, N 5

di??e??ﬁ\fﬁ de * I mHigten Anst dvaiciee -and

= by oA A e SR8 R AT R e,

as
di ; tic hyd b h
10 e e i Den e P X B B e et WAk

15

20

25

U edd ity drQfdHan, 110 Aani.gohe,. et byliene glyeol vy
di met hyl “et her, di'ethyl ene
compound of general formula (1b).

The reaction may be conducted at -20 to 100°C,
preferably 0 to 50°C for one minute to 24 hours.

(2-3)

The compound of general formula (la) can be
produced by subjecting the compound of general formula
(Ib) to reduction reaction. In addition, the compound
of general formula (la) can be produced by subjecting
the compound of general formula {(lc) to reduction
reaction.

Bxamples of the reduction reaction used here
include catalytic hydrogenation reaction employing a
metal catalyst and reduction employing a metal and acid
such as zinc-acetic acid.

When the compound of general formula (1b) or

the compound of general formula (lc) is subjected to

catalytic hydrogenation reaction, the solvent used is



gl ycol diethyl ether, and ethylene glycol nononethyl
ether; nitriles such as acetonitrile; ketones such as
acetone and 2-butanone; esters such as ethyl acetate;
carboxylic acids such as acetic acid; heteroaromatics
15 such as pyridine; and vatgr . These may be used in
the formof a mxture. Exanples of the netal catalyst

lnﬁbgdgaw@&hﬁgtyw £%§Jcé(§t S%w%d Pﬁé%aﬁ% ﬁ&éf#&@

pal | adi um oxi de,” pal | adi um hydr oxi and adlum
bl agkerabryekr20-cat Rk yst Sc8UGH, agnifapey M ckelne

pl ati num oxi de, and the usage ampunt thereof may

0. 00d:ude dréohdléWiwdh apreéeranby, O-Oand D, %Epf&éﬁqol

(ww) that of the conpound of general formul a (b

t hend obpoeinigy Df2-genesaho f oram @£ | €lch 25 Bxanpl es of
reduci ng agents other than hydrogen include formc

5 acd thne f oy rixt esasiudd, a$, 16-adh st h § 104 8t ni M UM -methy 1 -
formate, and triethylamonium formate; cycl ohexene;
and- eyt ohededt 2ney 1 @neha thed Usades @2rbamountct her eof
may be 2- to 100-fold noles, preferably 2- to 10-fold
nﬁ?%%hikﬁﬁﬁiQﬁﬂQWKﬁanﬁhﬁnﬂpEﬁr@ﬁnﬂﬂdﬂdldhﬁunﬂ&tnadﬁ
or the conpound of general formula (lc). Wen the
co?ﬁ)?ﬂﬁw of 3@%1?%‘%5&1[ Fot il (3%)bangers s isjletna tad

%éi%ﬁlc hydr o enatl%P reaction, the hydrogen
R ORI rORSARE A & = RO
R, AR ol BT e O S e
Slbqyec%leqj é)chcyait ae!t}ﬁtérc %‘H oeg:% telnoen grl%fac%tll ?n%home%hyl
ether; nitriles such as acetonitrile; ketones such as
acetone and Z-butanone; esters such as ethyl acetate;
carboxylic acids such as acetic acid; hetercarcmatics
15 such as pyridine; and water. These may be used in the
form of a mixture.

Examples of the metal catalyst include
palladium catalysts such as palladium-carbon, palladium
oxide, palladium hydroxide, and palladium black, nickel

20 catalysts such as Raney nickel, and platinum oxide, and
the usage amount thereof may be 0.001- to 1-fold (w/w),
preferably 0.01- to 0.5-fold (w/w) that of the compound
of general formula (lb) or the compound of general
formula (1lc¢).

25 Examples of reducing agents other than
hydrogen include formic acid; formates such as sodium
formate, ammonium formate, and triethylammonium

formate; cyclohexene; and cyclohexadiene, and the usage



hydrogen pressure may be normal pressure. The reaction
may be conducted at 0 to 200C, preferably 0 to 100C
for one mnute to 24 hours. (Production nethod 3) HN
NH aONCO4 [3} R 3 ORH2NOR6 [5] or itsRsalt 6 6 R
ON O-N-O\ / OR[1 d] H2N R2 R3 NH2 Reduction HN
ANYNM NH OOJ[1a H2N R2 R3 NH2 15 wherein R6

r ephesent shaneOpthopabey2 substipot edllomelesal Kybfofably
aral kyl group; and R2, R3, and R4 have the sane

meani ngsl@asfaeschb bed Bhove. o3t hd heogprpodndf ofeneral
general fornula (ld) can be produced fromthe conpound
of fgemeral (Iloy not at &) comddnemd &hegeoapalunioofubeneial .
formula (1d) can be reduced to produce the conpound
of general fWreml@he Scla)undhos genéesl oformatdi Ohls) is
wi Il be now described in detail. (3-1) The conpound
5> of syeheead fiop nesza ¥ i ¢ dayd begenidt ppoduezet byn, the
reacting the conmpound of general fornula
hydrogen pressure may be normal pressure to 30
atmospheric pressures, preferably 2 to 10 atmcspheric
pressures.
When the compound of general formula (lc) is
10 subjected to catalytic hydrogenation reaction, the
hydrogen pressure may be normal pressure.
The reaction may be conducted at 0 toc 200°C,
preferably 0 to 100°C for one minute to 24 hours.

(Production method 3)

HN NH
) /\/\NC>/\/\0‘Q—4 4 3]
RO , , OR

R

R
H,NOR® [5] or its salt

6 6
R ON OR
y_Q_ 0/\/\',‘l/¥__>/\/\(3‘<}“€l f1d]
HZN 2 _ Rs NH2

R
Reduction

HN NH
@‘OMWO‘@ [1a]
HN , NH,
R R

15 wherein R® represents an optionally substituted lower
alkyl or aralkyl group; and R?, R?’, and R! have the same

meanings as described above.
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10

15

20

25

(3) with the conmpound of general fornmula (5) or a salt
t hereof. Exanpl es of the conpound of general fornula
(5) include O-nethyl hydroxyl anmi ne and 0 15
benzyl hydr oxyl am ne. Exanples of the salt of the
conmpound of general formul @3(5) include
hydr ochl ori des and sulfates. This reaction may be
conduct ed actioe ditogpbond 20f pgedecsi oforethed((dr 23an be
(3-2) The conpound of general forrmula (la) can be
prpedede Byt rem uch e getheocndpoiingené rgengs ahufor 0Bl a
(1d). This reaction may be conducted according to 25
prb@eiet | Bie neeheeul@- @) . g@der{ Prbductlan( het hoah e HN-
H2N O*~N~~ NH Cla] R R3 NH2 Acylation RAN - R7 HN/
\ riugedi s PRoRCRIEMC TR Wit &Y gepresenteranla
optjonally substituted |ower alkyl, aralkyl, aryl,
alk%%&; cycl oal kyl oxy or aral kyl oxy group; R2 and R3
have the sane neanings as_ 5 descri bed above. The
conpound of ¥ A F3H1Iuh Hell be now

described in detail.

(3-1)

The compound of general formula (1d) can be
produced by reacting the compound of general formula
(3} with the compound of general formula (5) or a salt
thereof.

Examples of the compound of general formula
(5) include O-methylhydroxylamine and O-
benzylhydroxylamine.

Examples of the salt of the compound of
general formula (5) include hydrochlorides and
sulfates.

This reaction may be conducted according to
production method (1-2).

(3-2)

The compound of general formula (la) can be
preduced by reducing the compound of general formula
(1d). This reaction may be conducted according to

producticon method (2-3).



produced by reacting the conpound of general fornula
(la) with a reactive derivative in the presence or
absence of a base. 10 This reaction nay be conducted
according to production nethod (2-2). (Production
method 5) RON 0N OH C6] HZN Rx RB O-- ~N\~L1 [71
HZN N2 OR9 HO[8 3 NH2Z RNNOR H2 N2 0O\ / NH
if] R R3 2 2%prubeceisnRBefepgespnts an

am di no-protecting group; RO represents a hydrogen
atomor an optionally substituted |ower alkyl or

aral kyl @Noup " represep a | eavi ng=growypy and R2
and R3 havk @ Dfe “YEani g a . @ 5 abovefyg]
The compighnd, 57 gener al Hul a (7) car-Qe N@[oduced

fromthe coRpound of gener foinula (6)RaThe

conpo of gener al fornul can be then r acted
with bji onmpound of gener fornula (8) to odpce
the 10 cofvpo n a (1
0 [1e]
HN

wherein R’ represents an optionally substituted lower

alkyl, aralkyl, aryl, alkoxy, cycloalkyloxy or

aralkyloxy group; R® and R® have the same meanings as
5 described above.

The compound of general formula (le) can be
produced by reacting the compound of general formula
(la) with a reactive derivative in the presence or
absence of a base.

10 This reaction may be conducted according to
production method (2-2).

(Production method 5)

"RN
o " [6]
R l :
8

RN | 1
YO
2 RZ .

OR
HO [8]
k<] NHZ

R

0 [11)
HN N,



5

This series of reactions will be now described in
detail. (5-1) The conpound of general formula (7) can
be 15 produced by converting the hydroxyl group of

t he compound of general formula (6) to a | eaving
group. Wen the leaving groyp is an

al kanesul f onyl oxy group or an aryl sul fonyl oxy group,

t heheerpound o&pgenenak é@rélﬂﬂ@ir(@pf@a/e@@iﬁc?%{%! Ngs
e;

20 the presence or absence of a base, for exa

W teparsecaltkaresydi-oggh ebbAr bdeagusht@88nally substituted
nmet hanesul fonyl chloride or an aryl sul fonyl chloride
su¢hwas pdkiydl venesullkeni graapd Thleshdeseraml BS:Pfng
the base used in this reaction, 25 if desired,
in@FQdEinEﬁdlRélk@ii@%&@ﬁ@Chh@Ssﬁ@éimﬁhnﬁﬁbﬁoébdaescribed
sodi um et hoxi de, potassiumtert-butoxide, and sodium

t eRPOBEt oxi de; i norgani c bases such as sodi um

hydr oxi de, pot assi um hydr oxi de, sodi um 26

bi car bonat e, T8BdfeMPeandonht ecneor hss umakar bonaten be
sodiugwh %ride, and potassi um hydri de; and organic

balkes %ﬁ% 5590 FRe hyPBRewed of ‘general formula (6). The

N, N-di i | et hyl anj ne, d pyridine. 5 Th
AUl G Re. GFRGNBLUITHIYES R (AR ey I ERATlorsy

chl ori e 1- to_10-fol |l es, preferably 1- to
5% 5 doBEedio (B (P Sttt " fondralPAasiian she

10 (Qomheiy t

15

20

25

compound ofgge %@%ﬁygdgﬁﬁﬁg“%zyﬁagslggePeZE?gb,tpgr 0

This series of reactions will be now
described in detail.

(3-1)

The compound of general formula (7) can be
produced by converting the hydroxyl group of the
compound of general formula {6) to a leaving group.

When the leaving group is an
alkanesulfonyloxy group or an arylsulfonyloxy group,
the compound of general formula (6) may be reacted in
the presence or absence of a base, for example, with an
alkanesulfonyl chloride such as methanesulfonyl
chloride or an arylsulfonyl chloride such as p-
toluenesulfonic acid chloride.

Examples of the base used in this reaction,
if desired, include metal alkoxides such as sodium
methoxide, sodium ethoxide, potassium tert-butoxide,
and sodium tert-butoxide; inorganic bases such as

sodium hydroxide, potassium hydroxide, sodium



exanple, with thionyl chloride, thionyl brom de, boron
tribrom de, or carbon tetrabrom de-tri phenyl phosphi ne.
The usage anmounts of these reagents may be each 1- to
10-fold noles, preferably 1- to 3-fold noles 15 based
on the conmpound of general fornula (6). The sol vent
used in this reaction is not  particularly limted,

previgdedohbat, i todoas BQEbo§Q¥§[$55¥a§EE§ﬁFcgpﬁonaﬁe,
reacti on, and exanpl es thereof "include am des such as

N,Bbdiﬂﬁthybfﬂﬁeﬁnhﬂa,pbkﬁ%gguﬂi2?&9Y&§935ﬁ&1gﬁgaﬁfg

1- et hyl - 2-pyrrolidone; hal ogenat ed hydrocarbons such

asbasthysene shl oridenylshiee of O dandopropylethylamine,
di chl or oet hane; aromati c hydrocarbons such as

benzéneyridlmwene, and xyl ene; ethers such as di oxane,
t et rahydr of uran, ani sole, diethylene glycol 25

Sdi met hyl et HEne wdiaghydenengl yLothei £t hyhe e hesnyrnd
et hyl ene glycol nononethyl ether; nitriles such as
acet bnf 1de | er a0y ioxl tesysuchlasi dk methyibe ul £ oxé deg-fold
and _heteroaromatics such as pyridine. These may be
uset ¢y 27reiead by M ofta hiskeld enoXss Haserheorcdrtpound

of general formula (1f) can be produced by reacting
th%“gr?:%ﬁ'b'&{]rfﬂf ofenferier af ol €65 (7) with the

conpound ofgggnergg formula (8) in the presence or
absence of S THE BV YR d S 1 (R ICFEnAtBh the

o] Sy A) SN RS, BEOYSER, It o,
;F%%%%gﬁ%PdﬂHﬂl%ki&ﬂfphﬁhﬁn%%&n %%fgﬁJyﬂggmmfega%%fon
tribromide, or carbon tetrabromide-triphenylphosphine.

The usage amounts of these reagents may be
each 1- to 10-fold moles, preferably 1- to 3-fold moles

15 based on the compound of genéral formula (6).

The solvent used in this reaction is not
particularly limited, provided that it does not
adversely affect the reaction, and examples thereof
include amides such as N, N-dimethylformamide, N,N-

20 dimethylacetamide, and l-methyl-2-pyrrolidone;
halogenated hydrocarbons such as methylene chloride,
chloroform, and dichloroethane; aromatic hydrocarbons
such as benzene, toluene, and xylene; ethers such as
dicxane, tetrahydrofuran, anisocle, diethylene glycol

25 dimethyl ether, diethylene glycol diethyl ether, and
ethylene glycol monomethyl ether; nitriles such as

acetonitrile; sulfoxides such as dimethylsulfoxide; and

heteroaromatics such as pyridine. These may be used in



and 2-net hyl - 2- propanol ; am des such as N, N

di net hyl f or mam de, N, N-di net hyl acet am de, and

1-met hyl - 2-pyrrolidone; hal ogenated hydrocarbons such
as nmethylene chloride, chloroform and

di chl or oet hane; 15 aromatic,hydrocarbons such as
benzene, toluene, and xylene; ethers such as di oxane,
t ethahydref uf an, miapisol e, diethyl ene glycol dinethyl
ether, diethylene glycol diethyl ether, and ethyl ene
gl ycol nononethy] ether; nitriles such as
acetonitrile; sulfoxides such 20 as di nethyl sul f oxi de;
ket ones suchTlas aempomned anfl Fendtd BNoMeinEst 615) SHeh be
as ethyl acetate; heteroaromatics such as pyridine;
aneredterd Theseaamindetius etbmpoime of afenfaia formula
m xture. Exanples of the base used in this reaction,

525(TF wieth ridee donepamed nef ajersd tkaox i Ttesnsiee h( 8)s isodiHem

nmet hoxi de, sodi um et hoxi de, potassiumtert-butoxide,
arfel 8% @i Aeraksrnexiele;a ibvayani ¢ bases such as
sodi um hydr oxi de, potassi um hydr oxi de, sodi um 28

bi car bonat e, TR A UNHr BEiRe €N ftiss diaaftdarborfatret
sodiqynh dri.de,_.and tassiun1Q¥dride; and organic
b R LY 14 mk rafiyfyided that it does not

N, N..di i sopro et.hyl.am ne, .and pyrjdine. 5 The usage
arra'gllljvn rsool% hégfygbeacste Y 15 L g f%wf BT GISedhereo

10 Prigfenaid Y% 1iko htoq] 53 'J lhd 1D Imees'c h%%%%d m%a% rkéa?%fl ,;: %g%%%%%no 1,

15

20

25

of general Tormula . e usage 4

C QRO UNG i yaenerdlop Jrionmulg: (R)s ysed L §hks reaction
may be 1- to 20- olg 10 nol es, pref‘e':eré—i‘bly’T-S to
51ﬁﬂk¢ﬂ@ﬂﬂ%&ﬂ%ﬁ¥ﬂé,Om}ﬁh%imethylacetamide, and l-methyl-
2-pyrrolidone; halogenated hydrocarbons such as
methylene chloride, chlorcform, and dichlorocethane:
aromatic hydrocarbons such as benzene, toluene, and
xylene; ethers such as dioxzane, tetrahydrofuran,
anisole, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether, and ethylene glycol monomethyl
ether; nitriles such as acetonitrile; sulfoxides such
as dimethylsulfoxide; ketones such as acetone and 2-
butanone; esters such as ethyl acetate; heterocaromatics
such as pyridine; and water. These may be used in the
form of a mixture.
Examples of the base used in this reaction,
if desired, include metal alkoxides such as sodium
methoxide, sodium ethoxide, potassium tert-butoxide,

and sodium tert-butoxide; inorganic bases such as

sodium hydroxide, potassium hydroxide, sodium



conmpound of general fornmula (7). The reaction may be
conducted at 0 to 200C, preferably O to 150C for one
m nute to 24 hours. The renpval of the

am di no-protecting group 15 represented by R8 may be
carried out by a nethod desegibed, for exanple, in
Protective Groups in Organic Synthesis, 3: 494-653,

1999 cfbdiya e Meddrod e (il Msdrete, ther 840 u REpgbstd 1,
method 6) HO-~~N~~O'0 191 NH R3 2 L*"~O0Qj~I'NRi

0 (sl urRH2/dRION dnd o {slslilum HRMNRA R QR dxrglekfile
N2N RZ R3 NH2 29 wherein R10O represents an

amith 9w pruottedd nge igridudarRile, neN-esieidcp modyldrdgdamine,
atomor an optionally substituted |ower alkyl or

ar ardylpygriglipie .L2 represents a |l eaving group; and R2

and R3 have the sane neani ngs as described 5 above.

JThe conpound Tofe gesarealarfarmiulaf (Eh®) beae ey preoducdd 10-
fromthe conpound of general formula (9). The
corﬁf&ﬂwdﬂ@f@%erﬁ@r@éerfagﬂrmlla (t10)3 derd b & tliesn bassst e the

compound of general formula (7).

The usage amount of the compound of general
formula (8) used in this reaction may be 1- to 20-fold
10 moles, preferably 1- to 5-fold moles based on the
compound of general formula (7).

The reaction may be conducted at 0 to 200°C,
preferably 0 tco 150°C for one minute to 24 hours.

The removal of the amidino-protecting group
15 represented by R® may be carried out by a method
described, for example, in Protective Groups in Organic
Synthesis, 3: 494-653, 1999, or by a method equivalent
thereto.

(Production method 6)

‘ : 10
Ho’\/\O/\/\OAQ—(NR [o]
Ra NHZ
l RIO
LW\O/\/‘OW [10]
R3 NHZ

11

R''ON
OH 11
HzNHz >~ [11]
R
R'ON —~ R'
5 @ ° O/V\O [1e]
HZN 2 s N|—|2
R R



wi th the conpound of general formula (11) to produce

10 the conpound of general formula (1g). This series

of reactions will be now described in detail. (6-1)

The conpound of general fornula (10) can be 15

produced by converting the hydroxyl group of the

conpound of general fornula (9) to a | eaving group.

Thi sheeathi BN meyprbecaonduat edliaceergirB8ct0iRHOGUEHLONR!!
met hod (5-1). (6-2) 20 The conpound of genera

f or rebre$dny) s canhparogeoduced by deastt ghd ey campound.t ed
of general formula (10) with the conpound of genera

f orARWar (41hvi ot hera prgsenceipy Hbsepcesehta haseaving
This reaction nay be _conducted according to
prO@B%@@bﬁﬁﬁéﬂho@HGSFé)haQS The semevataningbeas described
am di no-protecting group represented by R10 may be
ctar?? ¥ out by a nethod described, for exanple, in
Protective Gqups in Organic Synthesis, 3: 494-653,

1999, or by & fetdPegiH Wil éfnesml theemetle. @ddh asfn be

t he _conpou in the above-described production
rret%%odg‘Pcfc{] ?@W%&O&}%%@é igEnErE f Sonude 49) . The

I | fot It include th 5
ol TR e BB At 4O % He ot o gebratted
formiha o) Egeiof Jehe prodyction hnt eogediates

obt ai ne Int above- descri bed “product

10 1)tHeO dfbound of general formula (lg).

This series of reactions will be now
described in detail.
(6-1)

The compound of general formula (10} can be

1> produced by converting the hydroxyl group of the

compound of general formula (9) to a leaving group.
This reaction may be conducted according to production
method (5-1}.

(6-2)

20 The compound of general formula (lg) can be

25

produced by reacting the compound of general formula
(10) with the compound of general formula (11) in the
presence or absence of a base. This reaction may be
conducted according to production method (5-2).

The removal of the amidino-protecting group
represented by R' may be carried out by a method
described, for example, in Protective Groups 1in Organic

Synthesis, 3: 494-653, 1999, or by a method eguivalent



may be al so used w thout isolation for the subsequent

10 reaction. The conpounds of general fornulas (la),
(1b), (1c), (2d), (1le), (1if), and (1g) thus obtained

or salts thereof can be derivatized into other
conpounds of general formula{1l) or salts thereof, for
exanple, by 15 subjecting to a reaction known per se
sucheastocondensati on, addition, oxidation, reduction,
rearrangenent, substitution, hal ogenati on,
dehydrat i on, Eaoh bhydtakysbspoahdby ipr eper kypocereBiRgbed
these reactions. 20 Wen isoners (e.g., optica

i spreductdeoneethcdls iisomek, mapdbtaalenenyedr énpthseibrm
in the conmpounds in the above-described production
methods salthesad ssampsdemnyfbehal selusédeladd the same
sol vates, hydrates, and crystals in various forns may
SheSall§s efpFaged. descraberefpol Foai agnpdesdr Pt feneral
will be_given of nmethods for produci ng conpounds of
geﬁ@FﬂPlgoﬁM-as (2), (6), (8), (9), and (11) as raw
materials in_the ?roduction of . the, conpounds of the

i nvention. TH&SB1°!cbRBoBRAd G igRNERREIROEART RS Pofained

BBl S BL O G B SErbL 09
PLAR. B, BIsh LS LA LTI 51 O sy Sy
10Nk 4L 3 o3
The compounds of general formulas (la), (1lb),
(lc), (1d), (le), (1f), and (1g) thus obtained or salts
thereof can be derivatized intec other compounds of
general formula (1) or salts thereof, for example, by

15 subjecting to a reaction known per se such as
condensation, addition, oxidation, reduction,
rearrangement, substitution, halogenation, dehydration,
or hydrolysis, or by properly combining these
reactions.

20 When isomers (e.g., optical isomer,
geometrical isomer, and tautcmer) are present in the
compounds in the above-described production methods,
these isomers may be also used, and solvates, hydrates,
and crystals in various forms may be also employed.

25 In the following, description will be given
of methods for producing compounds of general formulas
(2), (&), (8), (9), and (1l1) as raw materials in the

production of the compounds of the invention. The



2) Deprotection HMAOCN[13] R3 1 NC\' O“L3 [15]
R2 NC p\~ O-"N~O/ CN[2] R R 3 wherein R12
represents an am no-protecting group; L3 represents a
| eavi ng group; and R2, R3, and L' have the sane

nmeani ngs as descri bed above. jgExanpl es of the conpound
of general formula 10 (12) include

benzyhs4ufds b oNBPK ) pLPeki di n - bo at J.
e B OPIL B 1S9O 2165 ane

but y1 £4- 4 Be bp 2HBRE OBV Y - doih PEI 141 RECREDOXVARE per se,
(Tetrahedron, 55: 11619-11639, 1999), and 3-[N-[(tert-
but axyt) cas boayimpl @er s bd-yidps 0y by oeh derd U1 oMegh
15 Chem, 37: 2537-2551, 1994). In addition, the
symhedist can hetloads i ed out by conbi ni ng known

nmet hods 32 wusing tert-butyl =4-(3-hydroxypropyl)-1-

Pi peri di necar boxydwatteiar mdiehdd kie) as a raw materi al .
Exanpl es of the conpound of general formula (14)

i ncl ude 4-cyanophenol and 4-cyano-3-fluorophenol. 5
(A-1) The corrpoung‘faf ge v mul ps 4113) can be
produced by reacting conmpound of general fornula

(12) with the conpound jof gener@alyfornmula (14) in the
presence or absence of |alpald®; @ detbd dy 410
deprot ecti on. 3
R
2) Deprotection

HNQ/\/\O‘QCN [13]
RS
NC-Q—O’\/\L‘* [15]
RZ
NC‘QO/\/\ON\O‘Q—CN [2]
2 3
R

R

wherein R represents an amino-protecting group; L°
represents a leaving group; and R?, R’, and L' have the
same meanings as described above.

Examples of the compound of general formula

10 (12) include benzyl=4-(3-bromopropyl)piperidine-1-

15

carboxylate (J. Med. Chem., 46: 2606-2620, 2003), tert-
butyl=4-(3-bromopropyl) -1-piperidinecarboxylate
(Tetrahedron, 55: 11619-11639, 1999), and 3~ [N-[ (tert-
butoxy)carbonyl]piperidin-4~yl]lpropyl iodide (J. Med.
Chem., 37: 2537-2551, 199%4). 1In addition, the

synthesis can be carried out by combining known methods



The solvent used in this reaction is not particularly
limted, provided that it does not adversely affect

the reaction, and exanpl es thereof include al cohols
such as net hanol, ethanol, 2-propanol, 15 and

2-met hyl - 2- propanol ; am des ﬁych as N, N

di net hyl f or mam de, N, N-di net hyl acet am de, and

1- metimg -t 2Py} i-dones- IQgﬁ@ﬁkgﬂq_quocarbons such
as met hyl ene cﬁﬁtride, éﬁﬁgro orm aRd

di ghil poerroiet ivenes rbcaryaatd © hyrdhieoqand2ons suGhvasaterial.
benzene, toluene, and 20 xyl ene; ethers such as

di oxane, t et rEadayrgrl@fsurcen,t heariceploandicdt yghene 1glnpeelul a
di met hyl ether, diethylene glycol diethyl ether, and

et hiylldend rgllycs  dnonemepingnoletner 4 -wiybnio-8s fduch cahenol .
acetonitrile; sulfoxides such as dinethylsulfoxide;

ket ones such {@sldcetone and 2 25 butanone; esters such
as et hyl acetate het eroaromati cs such as pyrldlne ,
and water. TH&Se CoRpPOBEduSEddenernd thommlef (43) can be

nlxture Er% npl es of the base used in this reaction,
33 Produgest Pyq reprétinge thet sPmRPKBL aés 9snenaas tosnldm

d h d b
and 1230 T ST BETBRLAE %efng%g?a?'e“%é%%ﬁgu%?ism the
sodium by o1l de. RoLass! um hygr oxide, sqdjum S

arbonat’e, ifumcar ¥bonat e,

050@b5¥5@$@E dg, and potaSS|un1hydr|de and organic
bases such as triethyl an ne,

N, N-di i sopropyketRyLaptngseqang EMEE%Q% Fg@ﬁ F§a98t
anmount of the base may be 1- to 10- 0
prekecablyatiyt 0iditeby ppbesdbasedaonithces not
adversely affect the reaction, and examples thereof
include alcohols such as methancl, ethanol, 2-propanol,
15 and 2-methyl-2-propanol; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, and l-methyl-
Z-pyrrolidone; halogenated hydrocarbons such as

methylene chloride, chloroform, and dichloroethane;

aromatic hydrocarbons such as benzene, toluene, and

20 xylene; ethers such as dioxane, tetrahydrofuran,

anisole, diethylene glycol dimethyl ether, diethylene
glycol diethyl ether, and ethylene glycol monomethyl
ether; nitriles such as acetonitrile; sulfoxides such

as dimethylsulfoxide; ketones such as acetone and 2-

25 butanone; esters such as ethyl acetate; heteroaromatics

such as pyridine; and water. These may be used in the
form of a mixture.

Examples of the base used in this reaction,



compound of general fornula (12). The usage amount of
t he conpound of general forrmula (14) used in this
reaction nmay be 1- to 20-fold noles, preferably 1- to
5-fol d nol es based on the 15 conmpound of genera
formula (12). The reaction mgy be conducted at O to
200C, preferably O to 150C for one mnute to 24

hotfsdefhectemval ugt hbea@MhDRoRIQLECELBY §5O08HH i um
represented by R12 may be carried out by a nmethod 20

desetchbeddef oscaxampbehok DALy Op &€ S ¥ EULT BUPS-bRtoxide,
Organic Synthesis, 3. 494-653, 1999, or by a nethod
eqandabedfumt heretbut$Aidy; Thergompoundsof geseras
formula (2) can be 25 produced by reacting the
cofpdund bfdpgenedal potazdaurl I3)dwethdd hesedhpound of
general formula (15). This reaction may be conducted
SackeFaragnabe proadttn oparivendioe, (FeugssBan (Pripghucté on
method B) NC )-0 ~"L 3 [15] R2 1) HN OR 13 [17] 2)
Deprot $et iR N8/ d NpaigF3ing) hiring 7 and/ednic
R2 / CNJ14
[1§ises such as téfé%hylamine, N,N-diisopropylethylamine,
and pyridine.

The usage amount of the base may be 1- to 10-

10 fold moles, preferably 1- to 3-fold moles based on the
compound of general formula (12).

The usage amount of the compound of general
formula (14) used in this reaction may be 1- to 20-fold
moles, preferably 1- to 5-fold moles based on the

15 compound of general formula (12}.

The reaction may be conducted at 0 to 200°C,
preferably 0 to 150°C for one minute to 24 hours.

The removal of the amino-protecting group
represented by R may be carried out by a method

20 described, for example, in Protective Groups in Organic
Synthesis, 3: 494-653, 1999, or by a method equivalent
thereto.

(A-2)

The compound of general formula (2} can be

25 produced by reacting the compound of general formula
(13) with the compound of general formula (15). This

reaction may be conducted according to production

method (A-1).



R3 NCR2/ CN [2] R 3 wherein R13 represents a

hydr oxyl -protecting group; and R2, R3, L1, and L3
have the sane neani ngs as descri bed above. 5 The
conmpound of general fornmula (17) can be produced by
conbi ni ng known net hods, usifg tert-

but yl =4- ( 3- hydr oxypropyl ) - 1- pi peri di necar boxyl ate or
the |ike as &pmawumtiem alethdBrB) 10 The conpound of
general formula (16) can be produced by reacting the
conmpound of general formula (15) with the conpound.
of general fornula 7), followed by deprotection.
This reaction Kg s d agg¢grding to
production nethod §A“1). 35 The renoval of the

hydr oxyl - pr ot ect igfg gr pup rep ent ed by‘fns may be
carried out by a netho 1deBﬁ£Z§é%>“{BORexa1mU¢, in
Protective Goups in gani c nthesis, 3: 17-245,

1999, or by a nethod uigyabeprotbetiler et o. (B-2) The

conmpound of general fornula_ (18) can be produced by

convertin ou co d of
: T et o = LTl

general fornu
e condugfed according to production

G

reacti on maygp
met hod (5-1). (B-3)

NG NN L [18]
~5 >—o O/\/\

R
HOQCN [14]
R3
Nc-Q-o’\/\O/\/\o—Q—GN [2]
R’ R’

wherein RY represents a hydroxyl-protecting group; and
R2, R% If, and L? have the same meanings as described
above.

5 The compound of general formula (17) can be
produced by combining known methods, using tert-
butyl=4-(3-hydroxypropyl)~l-piperidinecarboxylate or
the like as a raw material.

(B-1)

10 The compound of general formula (16) can be
produced by reacting the compound cf general formula
(15) with the compound of general formula (17),
followed by deprotection. This reaction may be

conducted according to production method (A-1).




The conpound of general formula (2) can be produced

by reacting the conpound of general formula 15 (18)

with the conpound of general formula (14). This

reacti on may be conducted according to production

method (A-1). (Production nmeghod C) NCp OH[191 R2 1
C"--""OH[21]] NC--v ~~OH[201 R NC ~ 0-~~L3 [15]

R2 36 whereiThd Samepradsern She Irgaidony lgimure @nichdR2yroup
and L3 have the sane neani ngs as descri bed above.

Ex ampessaft achéwc Ripouay loé¢ genetad ot nuy aa 1idohod

i ncl ude 4-cyanophenol . Exanples of the conmpound 5 of
gervrst r flasrdvu| fp i ZRarimid .ude Frprteed-ldvepGopars .in Organic
(G 1) The conpound of general formula (20) can be

pr cOIEetE $ByB o1 elictli g 4ohe &G Ppowid bof ag@ediald fesrrhiad ent
19) with the conpound of general formula (21). This

0 ¥&t&5%n may be conducted according to production
method (A-1). (G.2) The conpound of general fornula
(15) can be (ﬂaar' uced by converting the hydroxyl group

of e 15 compound of, Sl 84301 19 3) can ve
produced by converting the hydroxyl group ¢of the
compound of general formula (16) to a leaving group.
10 This reaction may be conducted according to production
method (5-1).

(B-3)

The compound of general formula (2) can be
produced by reacting the compound of general formula
15 (18) with the compound of general formula {14). This
reaction may be conducted according to production
method (A-1).

(Production method C)

Nc—Q-OH [19]
2

R
l L~"on [21]

NGQ—O’\/\OH [20]
R’ l

NG—Q—O’\/\L"' [15]
2

R



This reaction may be conducted according to production
met hod (5-1). (Production nmethod D) NC H[16] Rz
H2NCH or its salt HON "~ OH [22] H 2 N Rz Reduction
HN OH [23] HZN Rz RN OH[6] HzN R2 37 wherein R2
and R8 have the same neani ngg;as described above.
(D-1) The conpound of genera? formula (22) can be 5
pr agweaed nby.'r eagtbBanthesc ne or 3
(16) with hydr ogyl am ne grQ?thylggl ?E?%Sf hé%prfésea[rﬁzﬁe%r
absernee tok 3abesecahiing s’ @ackhiep ARRIPELEQRduUCt ed
according to production nethod (2-1). (D-2) 10 The
conmpound of gesepaksf ermgha ¢33potan be gRheGHIEERYuia
subj ecting the conpound of general fornula

(19) include 4-cyanophencl. Examples of the compound

5 of general formula (21) include 3-bromo-l-propanol.

(C-1)
The compound of general formula (20) can be
produced by reacting the compound of general formula

(1%) with the compound of general formula (21). This

10 reaction may be conducted according to production

15

method (A-1).

(C-2)

The compound of general formula (15) can be
produced by converting the hydroxyl group of the
compound of general formula (20) to a leaving group.
This reaction may be conducted according to production
method (5-1).

(Production method D)

NG Y OH [16]
Lo O

R .
H;NOH or its salt

HON
P [22

2 2

R .
Reduction

HN
H,N

2 2

C



(22) to reduction reaction. This reaction may be
conduct ed according to production nethod (2-3). (D 3)
15 The conpound of general formula (6) can be

produced by protecting the am dino group of the
conpound of general formula {£3). This reaction may be
carried out by a nethod described, for exanple, in

Pr aiteotdive F& gHPSRY MAFJane vl r}ﬁééﬁlné”s é’f@‘]tiéég’rl}g@d
1999, or by a nethod equival ent thereto.

( Praaduied.i on method E) HN' O\ / CN [131 | RS L - OH
[211 OCN[241 R3 HZNCH or its salt NOH HO O\ / 3
NH2 [25] Redwetljon "™ wW~ NH HOv OQ\/" [26] R
3 NH2 NRto HOO\/ [9] R3 NH2 wherein R3, R o, and
L4 have the Saee coegoungs ods getleselli lfedmalave22()Eckh be
5 produced by reacting the compound of general formula
(16) with hydroxylamine or its salt in the presence or
absence of a base. This reaction may be conducted
according to producticn method (2-1).
(D-2)
10 The compound of general formula (23) can be
produced by subjecting the compound of general formula
(22} to reduction reaction. This reaction may be
conducted according to production method (2-3).
(D-3)
15 The compound of general formula (6) can be
produced by protecting the amidino group of the
compound ©f general formula (23). This reaction may be
carried out by a method described, for example, in

Protective Groups in Organic Synthesis, 3: 4%4-653,

20 1999, or by a method equivalent thereto.



10

5 The conpound of general fornmula (24) can be
produced by reacting the conpound of general fornula
(13) with the conpound of general formula (21). This
reacti on may be conducted according to production

met hod (A-1). 10 (E-2) The ggnpound of general fornula
(25) can be produced by reacting the conpound of
general for mibaod2¢)ow hbthydrexyl anine or its salt
in the presence or 39 absence of a base. This
reacti on may be conduef ed diyng to production
method (2-1). (E-3HN TE e cgener 3T ormul a
(26) can be 5 produeed by subjest{ng the conpound of
general formula (25) to red:ition mdaction. This

reaction may be conducted a¢coeding~l 0 prgﬁqftion
met hod (2-3). (E-4) The co d of éﬁﬁer ormul a

(9) can be 10 produce y protecting the am dino
group of the W@momwﬂ,i of ygeneny @u. (26) i's
reaction may be condu d accordix- ‘obgroduc{?%ﬂ

met hod (D-3). (Production mejhod F) RJf[147 HO Q' C
RH2NCOR9 [271 or its salt NOHHOr its salt

NOH
HO/\/@/\/\OQ« [25]
3 NHZ
R

1 Reduction
NH
AN
HO WO_@NH [26]
l , Ra 2
NRW
H O’\/\O/\/\O‘Q_« [9]
Ra NHz

10

wherein R3, R'"Y, and L* have the same meanings as
described above.

(E-1)

The compound of general formula (24} can be
produced by reacting the compound of general formula
(13) with the compound of general formula (21). This
reaction may be conducted according to production
method (A-1).

(E-2)

The compound of general formula (25) can be

produced by reacting the compound of general formula

(24) with hydroxylamine or its salt in the presence or
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15

20

[87 3 NH2 wherein R3 and RO have the sane neani ngs as
descri bed 15 above. The conpound of general formnula
(8) can be produced by reacting the conmpound of
general formula (14) with the conmpound of genera
formula (27) or a salt thereof. This reaction may be
conducted according 20 to production nethod (2-1).

( Progleict & onf netbede §) 4Ris Orbdde gdn MRy HRAGRIAG] 2814
or its salt R'ON/ OH[1l1] H2N R2 wherein R2 and R’

hawect hadisaneo neandngsias mesiesd bez-1 above. The
conpound of general fornula (11) can be produced by
reacti ng t he(Bofkpound of general formula 5 (19) with
t he conpound of general formula (28) or a salt
ther eof . ThiBhe estp@marayf beercormu cf ednake of Zh Ngeat de
production nethod (2-1). Wen used as a nedicine, the
c Doy Heib] gnieitd drheresorgenerdl 4 dengrapefdymula
niéf with a 10 pharmaceutical auxiliaries such as an
extipi éit ,TePUIT efea P diThiegntrearseirf gray be
fornu ati%P, mhiep,can )

conaucted according to producticn method (2-3).

(E-4)

The compound of general formula (9) can be
produced by protecting the amidino group of the
compound of general formula (26). This reaction may be
conducted according to producticn method (D-3).

(Production method F)

HOQCN [14]
3

R
H,NOR® [27]

or its salt

NOR’
H0—< ?—4 [8]
a NH,
R

wherein R’ and R’ have the same meanings as described
above.

The compound of general formula (8) can be
produced by reacting the compound of general formula
(14) with the compound of general formula (27) or a
salt thereof. This reaction may be conducted according
to production method (2-1).

{Production method G)
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be orally or parenterally admnistered in the form of
tabl ets, capsul es, powders, syrups, granules, pills,
suspensi ons, emnul sions, solutions, powder
preparations, 15 suppositories, eye drops, nasa
drops, ear drops, patches, 49 ntrments, or injections,
according to the ordinary nmethod. In addition, the
adm ni stration nethaod, dosage, and admi nistration
frequency can beyq psel ]ed dependi ng on the
age, body wei ght and\20 synpt of a patient.
Typically, 0.01 togr# 000 ng/kg thereof may be
adm nistered orally ory parenterally 41 (e.g., by
injection, drip infusilonggg:ref2g] admnistration)
to an adult once or i severalsdikvided portions in a
day. To establish theyuseful ness of the conpound 5 of
the inventio nb ts on the antifungal action,
repeat ed toxici §F cell proliferation inhibiting
activity, stab%{h Y, %Hti&ﬂaﬂozoan action thereof
were carried out. t Exanple 1: Antifungal action 10
The conpound of Exanple 4 was selected as a conpound
of .the invention.;The conpound described in the
BT IDI B3 B 44757 AR e SHFAtite Fosiescr ibed
a us to that of the conmpound of the invention,
was Sel ected as a conparative conpound. Their
. ~ N

Che ore 4 T (A S e ld et (10 5 W

produced by reacting the compound of general formula

(19) with the compound of general formula (28) or a
salt thereof. This reaction may be conducted according
to production method (2-1).

When used as a medicine, the compound of the
invention may generally be properly mixed with a
pharmaceutical auxiliaries such as an excipient, a
carrier, and a diluent, used for formulation, which can
be orally or parenterally administered in the form of
tablets, capsules, powders, syrups, granules, pills,
suspensions, emulsions, solutions, powder preparations,
suppositories, eye drops, nasal drops, ear drops,
patches, ointments, or injections, according to the
ordinary method. In addition, the administration
method, dosage, and administration frequency can be
properly selected depending on the age, body weight and
symptoms of a patient. Typically, 0.01 to 1,000 mg/kg

thereof may be administered orally or parenterally



HCl salt NH \ [Conparative H2N NHx conpound] "Cl
salt Susceptibility testing of fungi was carried out
using a mcrobroth dilution nmethod. The nedium used
in the susceptibility test was RPM 1640 ( RPM / MOPS)
adjusted to pH 7.0 enpl oyi ng40. 165 nol/L 20

nor phol i nepropanesul fonic acid (MOPS) and 1.0 nol/L

sode um hyidy oxh flect fork £Sdr CONDOENSI YRS & ssebved in 42
sterile water, which was then subjected to two-fold

sezdlmln s t vd i Don Ust Mgard 0Pl 0dn ERPMF MPSs e Ba P63 ] ded
round bottom pl ate. Candi da al bi cans TI MML623 cul tured
ovieent ghiis atn 35Clayn. Sabour aud agar nedi um was
suspended 5 in a sterilized physiol ogical saline. The
nunber of Cc&blsswaEsl cduntier wrselBrlmedsd o Ddileal compound
m croscope; a suspension of inoculum organi sm 2x103

o ceb¥ sthe ) iniesnt imreparest 1shing- IRPM MRS g aln ch O L
thereof was then dispensed into each well; and a
i KFRAA RS Ot Gl i n Y & A F 9 le det el infi et icon cletirtaitt iorg
of_the test conpound, the nedium and fungal cells
W Ty Frtbared): T 5 eRE G QU AR e T e BEEoE

fowrer48 Choru]:,ris. After the end of cultivation,
alSdrbarice Wik Gt'ermined at 630 nm using an

automati c speGt ot gnet.er .., The | owest test 15

conpound concgsr}{ %ggt |m(§%eat1 'V\h‘n‘incthleféﬁ%\%r G S hhi bi ti on

10 Was observeeas L ngld 450 a?&fﬁtf\l_ Gontrol re no

test conmpound was e vvasEg{a ned as %sﬁﬁwe%ﬁg as 4
compound of the invention. The compound described in
the Example of W0O03/074476, having a structure most
analogous to that of the compound of the invention, was

selected as a comparative compound. Their chemical

15 structures are as follows.

HN A~ NH
HZN NH:

HCI sak

HN NH
@M%O‘@-{ [Comparative
H,N NH, compound]

HCI salt

Susceptibility testing of fungi was carried
out using a microbroth dilution method; The medium
used in the susceptibility test was RPMI1640
(RPMI/MOPS) adjusted to pH 7.0 employing 0.165 mol/L
20 morpholinepropanesulfonic acid (MOPS) and 1.0 mol/L

socdium hydroxide. A test compound was dissolved in
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results are shown in Table 1. [Table 1] Conpound
Exanpl e 4 Conparative conpound 1C50 (pg/nL) <O0.0039
0.0039* *Val ue described in WO03/074476 20 The
conmpound of Exanple 4 had an equivalent or higher
antifungal activity than theixonparative conpound.
Test Exanple 2: Repeated-dose toxicity test in mce
(1pt4zileheatempouhdchf wExanhke 4uvdscseleetedwasfald
compound of the invention. Among conpounds descri bed
i nSeleéakx diplées oof uNDO8/ 0VA4[B, oa BBMPPMOBShani 8g9a-well
structure nost anal ogous to that of the conpound of
t h&osnpnbenrtpenPhasesel eandidasaabconapar ATMME623 cultured
conpound. Thelr chem cal structures are as foll ows.
HNCNEE T HENE NRE [ BRErptie SHPOoUTa bl agal tmadh ym “was-\sNispended
[ aratlve HQN NH2 conp oundL NCl salt Six-week old
rraF% fCR ﬁf&%l%%‘éthMé%@h@gl?% geallpes tBha@ugerthe

of _ani ma | ocated  fo_each group: 5) were

us%ﬁftia %ian‘ﬁﬁ‘éﬂ?‘ﬁ@ PRpRat P10t Adseat R eregiope; a
Soé&&bgﬂsgénegfhlﬁggélggnggggglsm 2x10° cells/mL) was

prepared using RPMI/MOPS, and 100 pL thereof was then
dispensed into each well; and a microplate containing a
predetermined concentration of the test compound, the
medium, and fungal cells was finally prepared. The
plate was cultured at 35°C for 48 hours. After the end
of cultivation, absorbance was determined at 630 nm
using an automatic spectrophotometer. The lowest test
compound concentration at which 50% growth inhibition
was observed as compared to growth control where no
Cest compound was added was defined as ICsy. The

results are shown in Table 1.

[Table 1]
Compound Example 4 Comparative compound
ICss (ug/mL) <0.0039 0.0039*

*Value described in WO03/074476

The compound of Example 4 had an equivalent
or higher antifungal activity than the comparative
compound.

Test Example 2: Repeated-dose toxicity test

in mice (1)



prepared by dissolution in distilled water. Each
conpound was subcut aneously adm ni stered at a dose of
6.25 ng/ kg once a day for 7 days. A sterilized
physi ol ogi cal saline was adm nistered to a control 15
group. At the end of the adnmifistration period, each
nmouse was anesthetized with ether. An injection

syringe cont ahei RGmdcheRanicn t .0 VQ- Lisn

I njection 1000, Avg%tis Pharﬁggbgéé)Qagggnge@%E%ed as 4
anticopagukiantt was d&@én&@bnb|0@ﬁoﬁ%|E%ﬁbbﬁﬁd&ragég?ibed
abdom nal portion of the vena cava. A henatol ogi ca

testh Whs Eapmpédsout Woo3ybe 40kl ow BEmpLEAB. h¥3L HES A
44 in the test conmpound-treated groups when a val te

i nSthectyoat mobtgroapoisusetot ©hdB008r ehshewhpbindalkethe
2. (Hematol ogical test itens and determ nation
metABEE} 18NRedsbbededctetl| asoantofRBEXt i Tuocangbendaser
flow cytonmetry Reticul ocyte count: Flow cytonetry

af TRRIRNANCBi &7 hi Agr pTant es 23 r€oapofintil&anpl e 4
Conparative conpound Red blood cell count (RBC) 94
105 Reticulocyte count (Reticulocyte) 103 62*

*p<N01 410 Thgﬁggggp of Exanple=4 dingh not decrease
the e @o" colnt Xn h @ her
NH, Eélmple 4]

o

HN
HCI sakt
HN H
@MN%W [Comparative
HzN NHI compound ]
HCI salt

Six-week old male ICR mice (body weight
range: 30.6 to 34.8 g, the number of animals allocated

to each group: 5) were used to examine the repeated-

10 dose toxicity. A solution of each test compcund was

prepared by dissolution in distilled water. Each
compound was subcutaneously administered at a dose of
6.25 mg/kg once a day for 7 days. A sterilized

physiological saline was administered to a control

15 group. At the end of the administration period, each

20

mouse was anesthetized with ether. 2an injection
syringe containing a heparin solution (Novo-Heparin
Injection 1000, Aventis Pharma K.K.) as an
anticocagulant was used for blood collection from
abdominal portion of the vena cava. A hematological

test was carried out for the following items. Values



safety than the conparative conpound. Test Exanple 3:
Repeat ed-dose toxicity test in mce (2) 15 The
conmpound of Exanple 3 was selected as a conpound of
the invention. Anong conpounds described in the
Exanpl es of W03/ 074476, Q@ﬂpound havi ng a
structure nost anal ogous to at of the conpound of

then itheertdsen coaposelestedas aree a%ﬁghv% i%q%%&%g'the

20 Their chem cal structures areée as

[ Examplre 13 rodp2 i NE2 K @obcggeagﬁbwﬁeanT5£1E2¥ NH2
conpound] Six-week old male ICR m ce (body wei ght

range: 27.4 t{6eB3rdlggithe nuebertshsanhABhscakhosated,
to each group: 5) were used to exam ne the repeated-
dowethorsetity. A solution of each test conpound was 5
prepared by dissolution in 0.1 nol/L hydrochloric

Sacid. Each Besipbloddwasliubouhan¢rBs)y adeiahgler edser

10

15

20

at a dose of 6.25 or 3.13 ng/ kg once a day for 14
day$ovACYEPBEEFYZzed physiol ogi cal saline was
admnistered to, a control group. At the end of the
adn1n|strat|%ﬁt19ub%?Y%@ ceaeh: nblee wmsoneesy hef t 2edRNA
ether. An injection syringe containing a heparin
so?u?f%ﬁn?hbvo- Heparin Injection 1000, Aventis Pharma

K Krdpfe &

Compound Example 4 Comparative compound
Red blood cell count
(RBC) 94 105
Reticulocyte count
{Reticulocyte) 103 62>
*p<0.01

The compound of Example 4 did not decrease
the reticulocyte count and therefore had a higher
safety than the comparative Compound.

Test Example 3: Repeated-dose toxicity test
in mice (2)

The compound of Example 3 was selected as a
compound of the invention. Among compounds described
in the Examples of W003/074476, a compound having a
structure most analogous to that of the compound of the
invention was selected as a comparative compound.

Their chemical structures are as follows.
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anticoagul ant was used for bl ood collection from
abdom nal portion of vena cava. A hematol ogical test
15 was carried out for the following itens. Values in
the test conpound-treated groups when a value in the
control group is set to 100 ﬁge shown in Table 3.
(Hemat ol ogi cal test itens and determ nati on mnet hods)
20 Red bl ood cell count (RBC): Two-angle laser flow
cytamet ry etlculocyt- count Fl o ytoggtry after RNA
e m ' Coppahgid 48
. . bl ood cel |
count (RBC) 98.7 96.4 96.2 Retlculocyte tount
(Reticulocyte) 96.4 93.5 76.7* *p<0.01 The

. . ¢
co ative conpound decreased the reticulocyte coun
at a yos# O E§ 9. the h H?ﬁnd[chBQIauve
conpQunad anmpl e 3 di compound}
retiul ocyte count even at a doseof 6NB5 ng/ kg, “and

therefore had a nmuch higher safety than the
conparative conpound. Test Exanple 4: Vero cel

proI|ferat|oﬁlxlﬂe?ﬁh@%@tm@hetEQB Thee ¢ Oppdwinde Dfht
Exgggge 42%6& Se|§§r$dg?8the number of animals allocated

to each group: 5) were used to examine the repeated-
dose toxicity. A solution of each test compound was
prepared by dissolution in 0.1 mol/L hydrochloric acid.
Each compound was subcutaneously administered at a dose
of 6.25 or 3.13 mg/kg once a day for 14 days. A
sterilized physiological saline was administered to a
control group. At the end of the administration
period, each mouse was anesthetized with ether. An
injection syringe containing a heparin solution (Novo-
Heparin Injection 1000, Aventis Pharma K.K.) as an
anticoagulant was used for blood collection from
abdominal portion of vena cava. A hematological test
was carried out for the following items. Values in the
test compound-treated groups when a value in the
control group is set to 100 are shown in Table 3.

(Hematological test items and determination
methods)

Red blcod cell count (RBC): Two-angle laser

flow cytometry

Reticulocyte count: Flow cytometry after RNA



5

10

15

conmpound of the invention. Anong conpounds descri bed
in the Exanpl es of WX03/074476, a conpound having a
structure nost anal ogous to that of the conmpound of
the 15 invention was sel ected as a conparative
conmpound. Their chem cal stpuctures are as foll ows.
HN NH O [Exanmple 4] H2 N salt HNO NH

[ Conpairraitigre HZN NH2 conpound] HCl salt 47 The
cytotoxicity of each conpound was eval uated using Vero
celableacd test conmpound was dissolved in

di net hyl sul foxi de (DVMBO, which was then subjected to

serial dilution wth 10% FBS-ctonta nirng—5—E-vVEM-and
added to S°8BOWBFI plate. Faredlel $ wefempsuspendedoipound
10% FBS-.cont ai ni ng. E-VEM T nocutated i h—an—atount—of

3,000 cEPPE/ WBPY KEd6-wel | Ptabe) 3-aAd cultured.id a

COZeldneubabokcall 34Gnt0r 3 days. Ttre degree—of—growth
of (¥gre cells was eval uat ed8ugi n§6ad10 96.2

2, 3=hi:s- -R% hoxy-4-ni tro-5-sul fophenyl ) -5-
[(ﬁegéng%F 0 chégﬁyl]-2F9§e;ragngunFinner 76.7*
RRERY A :

s It (XTT) assay. Thus., an XTT

sol apkonotontaining 1 ng/ nL XTT and 25 nol /L
phenazi ne=net hosul fate (PM5) was added to each wel |,
15 which was then incubated in a CQ2 incubator for 2

hour s, The comparative compound decreased the
reticulocyte count at a dose of 3.13 mg/kg. On the
other hand, the compound of Example 3 did not decrease
the reticulocyte count even at a dose of §.25 mg/ kg,
and therefore had a much higher safety than the

comparative compound.

Test Example 4: Vero cell proliferation
inhibition test

The compound of Example 4 was selected as a
compound of the invention. Among compounds described
in the Examples of WO03/074476, a compound having a
structure most analogous to that of the compound of the
invention was selected as a comparative compound.

Thelr chemical structures are as follows.

HN NH
}OOMD/\AO-Q—( [Example 4]
H,N NH,

2
HCI sakt,

HN NH
» < > . /\/\ND/\ 0 < > ( [Comparative
H.N NHz compound]

2
HCI salt



fol  owed by deternmining the absorbance of the well at
450 nm (reference: 655 nm using a mcro plate reader.
The absorbance rati o between the control (no added
conmpound) and each of the wells was cal cul ated, and
the 20 concentration (CC50; g/ nm) of conpound
inhibiting cell proliferation by 50% was conput ed.
The results &he cghownxinitabbé dachTabhgodhaCogpound
Exanpl e 4 Conparative conpound CC50 (g/nmL) 25 6 The
coffjednatef Bxanpl ¥edohadlashi ghechsaéet yecoRbotihanvhhe
conparative conpound. 48 Test Exanple 5:

Hy§r-85€6pFEI LY ﬂé@?th¥SWhéosedeUDMS©f,Eman®hewésw@5en
selected as a conpound of the invention. Arong .
conpBuRaEeteter spedali Ailnbi Bxanptlesl 0 NBHOTULTGin@
copp Qd having a 5 structure nost anal ogous to that

f ‘ﬂg cd oﬁﬁ%e%ft?h% Ipnyeht iBhrtms sBlectedlasvare

' i hem cal structures are as
B R N T L Vs P M i W G
' i HCl salt
Oéﬁ&\hw &P"?P@@@t clzé/fls}_%e'\i{ m-cv?er&pl()%nldagte)z, and

cultured in a CO; incubator at 37°C for 3 days. The

[
o

degree of growth of Vero cells was evaluated using a

10 2,3—bis—(2—methoxy—4—nitro—5~sulfophenyl)—5~
[(phenylamino)carbonyl]~2H—tetrazolium=inner
salt=monosodium salt (XTT) assay. Thus, an XTT
solution containing 1 mg/mL XTT and 25 pmol/L
phenazine=methosulfate (PMS) was added to each well,

15 which was then incubated in a COz incubator for 2 hours,
followed by determining the absorbance of the well at
450 nm (reference: 655 nm) using a micro plate reader.
The absorbance ratio between the control (no added
compound) and each of the wells was calculated, and the

20 concentration (CCsq; ng/mL) of compound inhibiting cell
proliferation by 50% was computed. The results are

shown in Table 4.

{Table 4]
Compound Exanple 4 Comparative compound
CCso (ug/mL) 25 6

The compound of Example 4 had a higher safety

25 than the comparative compound.




The conpound of Exanple 4 and the conparative

conpound were stored under conditions of room 10
tenperature and a relative humdity of 75% or 60C and

a relative humdity of 75% for one week. As a result,

t he conpound of Exanple 4 waggpowder w thout any

change in the appearance under any of the conditions.
On the ot hefTewandxatripd eC GNP AR AHose GAMOYNE AaS (1)
changed into a 15 paste formunder both of the
condi ti ons. The compound off Example 4 had achieghed as a
stability than the conparative conpound. Test Exanple
6: CAyEPEsCopifcithy teyent2pnThe AzonpoundpofinBxadpkeriBed
was selected as a 20 conpound of the invention. Anong
corPolthfs EdeBerirbedf WROBHE7EAZAp| escoftpWOad/ BZL4T6, aa
conpound having a structure nost anal ogous to that of
t hE "CHpBGRA™EF tt AB24990NAVERL EbAtwaE ShEectedoasdaof the
comparative conpouEd. Their chem cal structures are
as TP 608" [ERaHPLECEBF 2R RINFPEPAKRLT1BRICEOBRPROd NH
[Conpacathuricf) ML eompoundl ol as¥pof 2,321t The

compound o a

HN, NH
}@.0/\/\,«0/\/\0_@_{ [Example 4]
H,N NH,

93

HCI sait
HN NH
o /\/\N [Comparative
N 0 compound]
2 NH,
HCI salt

The compound of Example 4 and the comparative
compound were stored under conditions of room
10 temperature and a relative humidity of 75% or 60°C and a
relative humidity of 75% for one week. BAs a result,
the compound of Example 4 was powder without any change
in the appearance under any of the conditions. On the
other hand, the comparative compound was changed into a
15 paste form under both of the conditions.
The compound of Example 4 had a higher
stability than the comparative compound.
Test Example 6: Hygroscopicity test (2)
The compound of Example 10 was selected as a
20 compound of the invention. Among compounds described
in the Examples of WO03/074476, a compound having a

structure most analogous to that of the compound of the




conparati ve conpound were stored under conditions of

5 roomtenperature and a relative humdity of 100% f or
one week, and wei ghed. The results are shown in Table
5. [Table 5] Conmpound Exanple 10 Conparative conpound
Weight increase 0 25 ratio (4 The conpound of Exanple
10 was not 10 hygroscopic at all, and had a higher

st dbivleirtty ohhava st Re 1 scorpanat iyv SRS npl e
7: Hygroscopicity test (3) The%ggwpouﬁgqgfE%%?ﬁgﬁg'lo
waghedlrechediaslasteompared aket e ifBventison. Among
conpounds described 15 in the Exanples of

W03, 074 , a conpound having a structurﬁ_nnst _
anal 0 hat_of. 1 h _ nd th |n¥gntugplo
was,, sfl e as a comparative c NTheir chHem ca

structures are as follows. 50 NH O~\MN Nﬁq:Exanple 10)
H2N NH2  3HCl . 5H 203Bf"f{#L0\ O-~N [ Conparative H2N
NH2 conpound] HC salt The conpound of Exanple 10 and

c _ 10
 he WWNWOSJ@WH fRRGLLI9ns
d

HZN NHI compound]

HCI salt

The compound of Example 10 and‘the
comparative compound were stored under conditions of
room temperature and a relative humidity of 100% for
one week, and weighed. The results are shown in Table
5.

[Table 5]

Compound Example 10 Comparative compound

Weight increase

ratio (%) 0 25

The compdund of Example 10 was not
hygroscopic at all, and had a higher stability than the
comparative compound.

Test Example 7: Hygroscopicity test (3)

The compound of Example 10 was selected as a
compound of the invention. Among compounds described
in the Examples of W003/074476, a compound having a
structure most analogous to that of the compound of the
invention was selected as a comparative compound.

Their chemical structures are as follows.



60C and a relative humdity of 100% for one week. As a
result, the conparative conpound deliquesced. On the 5
ot her hand, the conpound of Exanple 10 did not

del i quesce and was stable. Test Exanple 8:

Anti protozoan action The antggrotozoan activity of the
conpound of Exanple 3 was determ ned. 10 Tri chononas

vagyral i 7 C337 was tured in a D a nd S
tryptycd yegst~aahi 0s i cont a
8%, fit al \s4vi ne seru BS). The ?% a&‘?ee ")

whi ¢h had been cul t dsl-i?C for 2 days vveFe
centrifuged (1,500 (?h & i nut es) and subjected to
15 nedl um repl acenent with a fresh medi um bef ore

adj ufd oo Hoy spensj
t hem i/ mﬁmt of 00 pL cr oq% npoﬁaz’g%
wel BNt at ottom. The test co uI \Mhls di ssol ve

using 0.1 nol /L hydr#chdamri c aci d, which was then 20

diluted to a predeterm ned concentration with the

medi um foll vved b dIS ensing 100 L/well thereof into

a mcro pl at ‘Era? L R bhpbl € onleent rat i on
nt_of the bodi

opeafbatil ol efr‘gf%%"ﬁ?%vf? TR TS S BN GRS i

f f C..The .M C of th
Cgﬁ%%u%gpesfa ggeaacgwe %m%% o Hﬁo %thstotnée(giﬁ‘&ke oAs a
Nb]b@@uﬁf’md&kg@ dcﬂ'ﬁ s Conpégll}%%& C%Jrgt ad { ced On the

admi ni stration) anple 4
5sebrtd €thasd A the compound of Example 10 did not

deliquesce and was stable.

Test Example 8: Antiprotozoan action

The antiprotozoan activity of the compound of
bxample 3 was determined.
10 Trichomonas vaginalis CDC337 was cultured in
a Diamcnd's trypticase-yeast-maltose medium {(pH ©6.8)
containing 8% fetal bovine serum (FBS). The protozoan
bodies which had been cultured 37°C for 2 days were
centrifuged (1,500 rpm, 10 minutes) and subjected to
15 medium replacement with a fresh medium before
adjustment to 2x10* bodies/ml, followed by dispensing
them in an amount of 100 pL/well in a micro plate (96-
well, flat bottom). The test compound was dissolved
using 0.1 mol/L hydrochloric acid, which was then
20 diluted to a predetermined concentration with the
medium, followed by dispensing 100 pL/well thereof into

a micro plate. The minimal test compound concentration



conmpound of the invention. The chem cal structure 10
thereof is as follows. HON NOCH / \ O [Exanple 473

HZN NHZ HCl salt Candida al bi cans TI MML623 on a SDA
plate, which had been cultured overnight at 35C was
suspended in a sterilized physiological saline, which
was then diluted to prepare a suspension of inoculum
or ganiwiMchl 3 hEO nithlegeMtC@ f Rhd bbaﬂ%be%hEYn%%”B%%%&%%@
state, cyclophospham de was intraperitoneally

adrifiiest enadwate 3200 090KE 4ndaysobef esgqainigssi H-andyays
at 100 ng/ kg the next day after infection. Into the

t aiasvelaf iofedriace MI@as i nocul ated 0.2 nlL of the

prepared sol ution of 20 inocul um Candi da al bi cans

TI MML623 t o iTheutdCi nffechieonompabadt o3x ERAMCEL mousek. 16
The test conpound was suspended in 0.5%
JretdsyIdel | ul ose and orally administered at 1 ng/ kg of
nouse body weight. The treatnent was started from?2
hours after i'eBécErenrandds2Mogaer feddode fiofeZtdagsmodel
The survival nunmber of mce was observed for 21 days
afF@ﬁtlﬁPéé@léﬁmlﬁﬁétFéEéPEéd As a result aII i ce

died in a groH% whi ch no_test _co
admi ni st ered; uF0589§8¢ ok ﬁféﬁpéﬁrélvﬁﬂs ﬁe%ﬁétaﬁoﬁﬁ a

to which the_.c ound o dm ni st er ed.
Cof By

e R RalIng Cof BxAHEPE A9 al S Ral G CBkcor FERTare

10t hehapeuti ¢sefteel,eygn when orally

HON NOH
@OIV\O/\/\O_Q_( [Example 47]
H.N NH

2 2
HCI salt

Candida albicans TIMM1623 on a SDA plate,
which had been cultured overnight at 35°C was suspended
in a sterilized physiological saline, which was then
diluted to prepare a suspension of inoculum organism.

15 To make mice in a transiently compromised state,
cyclophosphamide was intraperitoneally administered at
200 mg/kg 4 days before infection and at 100 mg/kg the
next day after infection. Into the tail vein of mice
was inoculated 0.2 mL of the prepared solution of

20 inoculum Candida albicans TIMM1623 to induce infection
(about 3x10* CFU/mouse). The test compound was
suspended in 0.5% methylcellulose and orally
administered at 1 mg/kg of mouse body weight. The

Lreatment was started from 2 hours after infection and



adm nistered. 10 In the in vitro and in vivo tests,
the conpounds of the invention had equi val ent or nore
excel l ent antifungal activities than the conparative
conmpound. In the repeated-dose toxicity tests, the
conmpounds of the invention m%% not decrease the 15
reticul ocyte count and had a higher safety than the

conparatedecaonpound. ahfsaddihkoBy NG CONNALALT Y8 ;i o
conmpound was difficult in quality control becausée i
waswhggerbseopied aod del Bgyesgepty pgfegggoﬁpngggngﬁcgfded
the invention were not hygroscopic, and nore exce aht .
20 as drug substancesthan 4he €O8PadALE VEL CONPOYRG- +
Furt her, the compounds of the invention had an
excéli@htnefteet agapostd praot ozdamn Exeeples Jhe gos of
gresent invention will be now described 25 in the

ol T-ovif Nt ReF er@énee Exanptey and Exarplt cddeve! of
th§¥inve tion is not intended to be Iimted thereto.

Mo

YRR D6 1 adieitistaredl | vol ume 53 ni xi ng
rati os, and the carrier used in columm chromat ography

is BW Silica GHSewW PL7 B4 armljs 47Siallysi #aCherm cal
Lt | ess .ot herwi se descri bed. The abbreviations in
Ex%n%ﬁ%sq At APy FokiesG. eAen aderyloraBdey,

t erdaryt; % onyl, tBu: tert-butyl, Et: ethyl, Me:
nefhyl,1NB¥&%£'hanesulfonyl DVBO- d6:

1odi met hyl sul f @y 4@d6, vicro and in vivo tests, the
compounds of the invention had equivalent or more
excellent antifungal activities than the comparative
compound. In the repeated-dose toxicity tests, the
compounds of the invention did not decrease the

15 reticulocyte count and had a higher safety than the
comparative compound. In addition, the comparative
compound was difficult in quality control because it
was hygroscopic and deliquescent, but the compounds of
the invention were not hygroscopic, and more excellent

20 as drug substance than the comparative compound.
Further, the compounds of the inventioﬁ had an
excellent effect against protezoea.
Examples

The present invention will be now described

25 in the following Reference Examples and Examples.

However, the invention is not intended to ke limited

thereto.

Mixing ratios in eluents are all volume



Ref erence Exanple 1 BocN[ 'OH, BocN ' Br 10 To a
tetrahydrofuran (110 nlL) solution of 10.7 g of
tert-butyl =4-(3-hydroxypropyl)-1-
pi peri di necarboxyl ate was added 19.0 g of carbon
tetrabromn de under cooling wigh water, to which 15.0 g
of triphenyl phosphi ne was then added over a period of
15 ik imqutagsi o SThhi sndri ttdlres weise 1S tigd e d ratc I 108
tenperature for 2 hours and 30 m nutes and allowed to
st andr drert ok dpgur sis Fo w.hes irleact icerl mixxtEw-a wee @ddad
wat er, ethyl acetate, and a saturated sodi um chl oride
aqdduss igolGtamirs.a ITHe: cor)gamile dsayeh ewad sse paysatre the 20
washed with a saturated sodi um chl ori de aqueous
sol ution, andhdr iagd reivile taimpdriou Exeegies omasulthat e,
fol |l owed by distilling off the solvent under reduced

r €94di%¥iMhe resul tant resi due was purifiﬁd u5|ngthI
silica gel colum chrqomatography (eluent; hexane: ethy
25 acetgte =A% PG YdroPogé 18rE-guspxycarbonyl, "Bu:

- =4- - 1)-1-pi i di b | at
Loty d Bt e oy B e ARE oDtz ) Bos BRGsLug Fony
L 500 ar oy 1oHSPsBRL ) dimabhil Tk BRE 1= 19 Go-

L 95(2H ), 2460:2(8L2H, )3, 49( 2H 1 J=6. 8z) . 3. 90 5
R anB e

4.25(2H, m . Reference BocN Br s BocN O CN

To a di met hyl sul faxide (130 nmL) solutjign of 13.2 g of
tert-butyl:4335%Né?§nﬁp¢fnoﬁ);;La_ BOGNifBVﬁ\“/\Br

10 To a tetrahydrofuran (110 mL) solution of

15

20

25

10.7 g of tert-butyl=4-(3-hydroxypropyl)-1-
piperidinecarboxylate was added 19.0 g of carbon
tetrabromide under cooling with water, to which 15.0 g
of triphenylphosphine was then added over a pericd of
13 minutes. This mixture was stirred at room
temperature for 2 hours and 30 minutes and allowed to
stand for 13 hours. To the reaction mixture were added
water, ethyl acetate, and a saturated sodium chloride
aqueous solution. The organic layer was separated,
washed with a saturated sodium chloride agqueous
solution, and dried with anhydrous magnesium sulfate,
followed by distilling off the sclvent under reduced
pressure. The resultant residue was purified using
silica gel column chromatography (eluent; hexane:ethyl
acetate = 3:1) to provide 13.2 g of tert-butyl=4-(3-

bromopropyl) -l-piperidinecarboxylate as colorless oilly



pi peri di necar boxyl ate were added 5.13 g of 4 10
cyanophenol and 11.9 g of potassium carbonate at room
tenperature, which was then stirred at the sane
tenperature for 26 hours. The reaction m xture was
added to a m xture of toluenesdand water. The organic

| ayer was separated, washed with a saturated sodi um 15
chlotife aqueous sol ution, and dried wi th anhydrous
magnesi um sul fate, followed by distilling off the

sol VeNMRYREER s k& dircett pries¥urie 20 t,ovi de. 21+ 5 g of
tert-butyl =4-[3-(4-cyanophenoxy) propyl]-1-

pi perd & érkirrk}oﬁx(}il (agt% Sdg wfilrd -6 (i2d , ror, . 826

1HN 13).6 value: 1.05- 1.20(2H m, 1.40-
1.éﬂgg$§%¥?$1@6@@H?Sf§ﬂ2@5nﬂJﬁS@@H?ﬁ}FIJF§~SHZ)r3-90—
§”90( EQ .60-2.80(2H, m, 3.99(2H,t, J=6. 3Hz), 4. 00-
4.506%3,2%, "93(2H,d, J=8. 7THz), 7. 58( 2H, d, J=8. 7THz) .

Ref erence Ex le 3 BOCND O .~ CNHNO(. .}-CN 31
55 To a ch|§E%F6FHF€1§§§WE? s6lution of 14.0 g of

tert-butyl =4-[3-(4- cyanophenoxy) propyl ] - 1-

pi peri di necaghayy! gdropw Sﬁoé‘ﬁ@/i%o@ N
trifluoroacetic ¥d under cooling W wat er 0v g
period of 10 mnutes. This mxture was stirred at the

sane tenper atryr g &Qﬁe%QyﬂkﬁyE8§idé”Q1§BeHL?}Fﬁﬁﬁgigﬁfof

roomtenperature for 35"mnutes. After dis

t he3sal veot usderpuedueed (PressMbsrosht preform and
wat er were added. A sodi um hydroxi de aqueous sol ution

10phasradiedcs heveybatorwade ustaeat st o3pgl 48. H- The
organi c | ayer was separated, and the aqueous | ayer was

10 cyancphenol and 11.9 g of potassium carbonate at room
temperature, which was then stirred at the same
temperature for 26 hours. The reaction mixture was
added to a mixture of toluene and water. The organic
layer was separated, washed with a saturated sodium

15 <chloride aqueous solution, and dried with anhydrous
magﬁesium sulfate, followed by distilling off the
solvent under reduced pressure to provide 14.5 g of
tert*butyl=4—[3~(4—cyanophenoxy)propyl]—1—
piperidinecarboxylate as white solid férm.

20 'H-MMR(CDCl3) & value: 1.05-1.20(2H,m),1.40-
1.50(3H,m),1.46(%H,s),1.65-1.75(2HE, m), 1.75-
1.90(2H,m),2.60-2.80(2H,m),3.99(2H,t, J=6.3Hz),4.00-
4.20(2H,m),6.93(2H,d,J=8.7Hz),7.58 (2H,d, J=8.7Hz) .

Reference Example 3

BocNC:>V/\“/\0—<::>ﬂCN —_— HNCi)V’\Q"o—Qz:>-CN




XSedlidi

extracted wth chloroform The organic |ayer and the

extract were conbi ned, which was. then washed with a

sodi um hydr oxi de aqueous solution and dried with 15

pot assi um car bonate, followed by distilling off the

sol vent under reduced pressure to provide 10.3 g of 4-

[ 3- (4- pi peridinyl)propoxy] benzonitrile as pale yell ow

solid form It NVREIGHo valdenl) solution of 14.0 g

1.05-1.20(2H,m,1.35 20

1. 45( 314 1)) 1 185-=1. - -4H, 19y,ad plreh 65 2 0Py 13.-00-

3.15(2H, M, 3.99(2H,t,J=6. 6Hz), 4. 78(1H, s), 6. 93(2H, d, J=9

. OEAYIHgEcH b A% teHr)as Refeemenee aiddarplie 41HNBO

CN NC O~NpCN To an N, N-di net hyl f or mam de (150 ni)

soltutlifoniomasfetig 2agdofunder cooling with water over a

4-[ 3- (,4- pi peri di nyl ) propoxy] benzonitrile were
Cgﬁﬁyléua@@urfﬁz g Tofl spotiassirenvear bonatredsat the

and 9.72 of 4-(3-bronppropoxy)benzonitrile at room

teﬁﬁ@?ﬁﬁ%ﬁhﬁeﬁﬁﬁufﬁ Wwas EHeRi8titepedant thensamerred at

nperature for our Tol uene and water were added

t 18

tg fﬁglFgggﬁfgﬁuﬁfxgﬁFe.BTWénBFgérpi@gFérmﬁ§5§éﬂﬂé§Qeéff

5 filt ' 1 ide 13.7 f 4-(3-{4-[3-(4-

oy RS ReaSE ) o S F R, Pt S, opblyt bensBnAn |
whiLe Salisdaf or i 13) .8 val ue: |

58t 8y e, Mo g M Ry E0RbeS. 8pstemy soLuston

1010was added thereto for ad

3.00(20 M 3. 06( 5r t - I=6>BrES TITBE b PHoLd: Srp) TRe o

2 organic layer was separated, and the a

H d, J=8. 8Hz) " 6. 94( 2H, & J=8. 8rk) 7" 57( 2H & 528° gtBy ey Has

7 ek2kHadrdd8wBtl)chloroform. The organic layer and the
exXtract were combined, which was then washed with a

sodium hydroxide agueous solution and dried with

15 potassium carbonate, followed by distilling off the

solvent under reduced pressure to provide 10.3 g of 4-
[3-(4-piperidinyl)propoxy]benzonitrile as pale yellow
solid form.

'TH-NMR (CDC1;3) & value: 1.05-1.20(2H,m),1.35-

20 1.45(3H,m),1.65—1.90(4H,m),2.50—2.65(2H,m),3.00—

25

3.15(2H,m),3.99(2H,t,J=6.6HZ),4.78(1H,S),6.93(2H,d,J=9.
O0Hz),7.58(2H,d, J=9.0Hz) .

Reference Example 4

Hﬁ::}”\/“o—<:>—cn-——*-Nc—<:>»o”\/“ﬁ::}’\/“o—<:>~cN

To an N,N-dimethylformamide (150 mL) solution
of 10.2 g of 4-[3-(4-piperidinyl)propoxy]benzonitrile

were sequentially added 11.2 g of potassium carbonate



Ref erence Exanple 5 BocNcBr - Boct OCN F A
2-butanone (7.6 nL) solution of 1.12 g of 15
tert-butyl =4-(3-bronopropyl)-1-piperidi necarboxyl at e
was added to a 2-butanone (7.0 nL) m xture of 0.50 ¢
of 2-fluoro-4-hydroxybenzonikirile and 0.56 g of

pot assi um carbonate, which was then heated to refl ux

f orad hours g and M(ﬁﬁ%ﬁ@pnﬁ%ﬂ)Méﬂ%ﬂqV@défdroom
edto

room 20 tenperature, the reaction mxture was a

a  mangheirerofe etilyl clacel atnhand wat ey Jihe y ganic
| ayer was separated, washed with water, and dried

wi ttempetatdnoust omgre siam sul fadimedoldmed i were added
distilling off the solvent under reduced pressure.

Theta édd trac 25 esidueranas T idieed gisiang Sidd ¢a10elcted
colum_ chronat ography (el uent; hexane:ethyl acetate =
2A: By tid Bratgragvitde cordp df3.7 g of 4-(3-{4-[3-(4-

tert-butyl =4-[3-(4-cyano- 3-
fI&6?66%%%6%?%@ﬁ%&%ﬂﬂLkb%ﬁgyaanﬁdﬂaﬁﬂﬂquﬂoaweb&azonitrile
colorless oily form 1H NVR(CDCL3).8 val ue:

1. 05 ¥ Bt fegm.5
T OBCSERIYO52 B0 A, 28 So (B Fis ke, 4. 00
Exangr e B ke Ot a i s on FE Toa
1TEoheo, 6l 81 697402 A1) 5590 U1 88 (9, £19-0 5829, €75
H,d,J=8.8Hz),6.94(2H,d,J=8.8Hz],7.57(2H,d,J=8.8Hz),7.57
(2H,d, J=8.8Hz).

Reference Example 5

BocND/\/\Br —_— Boc"Qf\/\OQGN
F

A 2-pbutanone (7.6 mL) solution of 1.12 g of

15 tert—butyl=4-(3—bromopropyl)~1—piperidinecarboxylate
was added to a 2—butanone (7.0 mL) mixture of 0.50 g of
Z2-fluoro~4-hydroxybenzonitrile and 0.56 g of potassium
carbonate, which was then heated to reflux for & hours
and 30 minutes. After cooling down tovroom

20 temperature, the reaction mixture was added to a
mixture of ethyl acetate and water. The organic layer
was separated, washed with water, and dried with
anhydrous magnesium sulfate, followed by distilling off
the solvent under reduced pressure. The resultant

25 residue was purified using silica gel column

chromatography (eluent; hexane:ethyl acetate = 4:1) to



f 1 uor ophenoxy) propyl ] - 1- pi peri di necar boxyl at e was
dropwi se added 1.8 nL of trifluoroacetic acid under
cooling with ice over a period of 2 m nutes, which was
then stirred at roomtenperature for 6 hours. The 15
solvent was distilled off unger reduced pressure, and
chl oroformand a 1.0 nol/L sodi um hydroxi de aqueous
solptdwiniener.g added te tthereauldant- residyg,sThe
organi c |l ayer was separated and dried w th anhydrous
magresingmhsulobat) @.r ofoglil] owed i By rdidstne da ik Qfifa dh g 20
sol vent under reduced pressure. The resultant residue
wascpumilfeised oidiyngesin.i ca gel col unm chromat ogr aphy
(ehuent; chl orof orm nmet hanol = 4:1) to provide 0.28 g
of "B=RHMBOEBCUs ) B (v-lpicperli.dismtl. )or @pogxy],herszoni tril e
as pale yellowoily form 25 1H NVR(CDC13).6 val ue:
91, 0549.(36( 2, &y 46.(88.5),1.65-1.75(2E,m) ,1.75-

1.45(3H, m,1.50-1.75(2H,m, 1. 75-1.90(2H,n), 2. 50 58
2_65%§mgﬁymg,@@60—2. 5(2H,m),3.99(2H,t, J=6.3Hz),4.00-

3.15(2H.m, 3. 98(2H,t , J=6. 5Hz) , 6. 69( | H, dd, J=11. 0, 2. 3Hz)
, %%é?%’rﬁ“gdgjgéfﬁ; Q%PE)WZ %eéiH,(’déflJ&Q,ws. 5Hz) .

Ref er ence Ex?ngle 7 HOCNWNC & OOCN FF 5 To an
N, N- di met hyl FOrfani'd8 E3PEPEBn°(2.0 nL) of 0.10 g of

2-fluoro-4-[ 3-(4-—pi peridi ) propoxy] benzopitrile
wer e sequent BatNy € Nof—patagg urp-ts 'oa‘-.,@ CN
and 0.13 g of 4-3- bronop oxy) benzonitMH+{e a W

tenperature, which 10 was thdn stirred at the sane F
tenperature TQraxﬁePQyiéne chloride (5.5 mL) soluticn of

10 0.66 g of tert-butyl=4-[3-(4-cyano-3-

fluorophenoxy)propyl]-1—piperidinecarboxylate was
dropwise added 1.8 mL of trifluoroacetic acid under
cooling with ice over a period of 2 minutes, which was

then stirred at room temperature for 6 hours. The

15 solvent was distilled off under reduced pressure, and

chloroform and a 1.0 mol/L sodium hydroxide aqueous
solution were added to the resultant residue. The
organic layer was separated and dried with anhydrous

magnesium sulfate, followed by distilling off the

20 solvent under reduced pressure. The resultant residue

25

was purified using silica gel column chromatography
(eluent; chloroform:methanol = 4:1) to provide 0.28 g
of 2—fluoro—4—[3—(4—piperidinyl)propoxy]benzonitrile as
pale yellow oily form.

'H-NMR (CDC13) & value: 1.05-1.20(2H,m),1.30-

1.45(3H,m),l.50~1.75(2H,m),1.75—1.90(2H,m),2.50—



Et hyl acetate, water, and toluene were added to the

reaction mxture. The organic |ayer was separated and

dried with anhydrous sodium sul fate, foll owed by

distilling off the solvent under reduced pressure. The

15 resultant residue was purisfi ed using silica ge

columm chromat ography (el uent; chl oroform nethanol =

4:12.6b(2prayj den68 ng of

4-(3-{1-[3-(4-cyanophenoxy) propyl ] -4-

pi per Lolt 2iy) i pr DpOXYIH 2t f S+or oenzoné s (1 ea@sswhi t§ 2. 3nz)

solid form 20 1H NMR(CDC13).5 val ue:

1. 20-15 4B 5 ng=a. B52 . 3&{:0)5;(“8}501@112 H0- 24555(,284 mz)2 85-

3 00(2H, m, 3.98(2H,t, J=6. 5Hz), 06(2Ht J=6. 3Hz), 6. 69(
Reference Example 7

H dd, J=11.0, 2. 4Hz) , 6. 74(1H dd, J=8. 8, 2. 4Hz) , 6. 94(2H d,J

7 7.45-7.55(1H m 7 57(2H d, J=8. 7THz) .
Ref e;qﬂ'nc;/th /&/\@7&&\
F~J/ describ in Reference F% 7 g oghkc:y_CN

4-[ 3- (4- pi peridi nyl kpropoxy] benzonitrile and 0.15 ¢ F
of 4-(3-bronopropoxy)-2-fluorobenzonitrile were used

40 provide

4- ( 3-{ 4- [3|( 35%§8§‘H§fffﬁﬂ&§ﬂ;p§@i§elsolue;:n (2.0 mL)
5 L9 .

R oR e B Rt sz g o 1 © s vhte

T SepEE e PPk rbeR R penropiigitespse Apensially

3 QAG2H, ). 13. %96%Hfbtésglgﬁkkﬁ§?gggﬁg Bn& 6 %52% of79 (3~

10 6.80(2H, m ,6.93(2H,d, J
7. babhbptbpdx9TbdHz8ndERi 02 t room temperature, which

10 was then stirred at the same temperature for 13 hours.

15

20

25

Ethyl acetate, water, and toluene were added to the
reaction mixture. The organic layer was separated and
dried with anhydrous sodium sulfate, followed by
distilling off the solvent under reduced pressure. The
resultant residue was purified using silica gel column
chromatography (eluent; chloroform:methanol = 4:1) to
provide 68 mg of 4—(3—{1—[3—(4—cyanophenoxy)pr0pyl]—4—
piperidinyl}propoxy)—2~fluorobenzonitrile as white
solid form.

'"H-NMR (CDC13) .8 value: 1.20-1.45(5H,m),1.65-
2.05(8H,m),2.40-2.55(2H, m),2.85-
3.00(2H,m),3.98(2H,t,J=6.5HZ),4.06(2H,t,J=6.3Hz),6.69(1
H,dd,J=11.0,2.4Hz),6.74(1H,dd,J=8.8,2.4Hz),6.94(2H,d,J=
8.7Hz),7.45—7.55(lH,m),7.57(2H,d,J=8.7H2).

Reference Example 8 -



Ref erence Exanple 9 HND----"~O\ CN NC\ O"-~NO\ CN
FFF To a dinethylsulfoxide (4.0 nL) solution of
0.26 g of 2-fluoro-4-[3-(4 15

pi peri di nyl ) propoxy] benzonitrile and 0.21 g of 4-(3-
chl or opr opoxy) 2-f | uor obenzonkyril e was added 0.88 ni
of N- et hyl di i sopropyl am ne, which was then stirred at

to 9OC for 8 hours and 15 nlnutes The reaction
m xn to r A ure
20 wate! was the ed f’l %xtra@(}§?¥$fﬁ0—<:>—CN
ethyl acetate. The extract mas shed twice with
water and dried with anhydrous nagnesi um sul f at e,
followed by 60 distilling off the solvent under
reduced presdyr ¢lesthd badesul tRmﬂerreeﬁjedlIsca\f@ieOUﬁl fded 4

S|I|ca gel colum chromat ography (el uent;

usi
chI Ur élro[ﬁm FePRE@ss1L 2 nyd) Propox ybevizde i@rd5eg 20l 0.15 g
&% % 4-cyano-3 5
fI pHén ?FBPéﬁPPFyd Brpérpdickghkpnapaxy k- ere used to
nz rlle as bromn solid form
%ﬁ%?%ﬁc? Yg9varué- ($-24-1328¢50ympophe6oxy) propyl] —1-

2 0-2.50

> g§%§?lﬁ} %lgngPPﬁgi %ngiﬁyrﬁbeeegentraie 3EzYh6L65

103@1§8(§5&H§ 7.45-7.55(2H, ). Reference Exanple 10
O*~N~O CN HN NH aim EtO OR

H- -NMR (CDC13) & wvalue: 1.20-1.35(3H,m),1.35-
1.45(2H,m),1.60-2.05(8H,m),2.40-2.50 (2H,m) , 2. 85~
3.00(2H,m),3.99(2H, t, J=6.5Hz) , 4. 06 (2H, t, J=6. 3Hz) , 6. 70~
10 6.80(2H,m),6.93(2H,d, J=9.0Hz) , 7. 45~
7.55(1H,m),7.57 (2H,d, J=9. Okiz) .

Reference Example 9

HNC:>/\/AU“<:>"CN-——>.NC—§:>—o”\/\ﬁ:jy”\/“o—<i}ecN
F F F

To a dimethylsulfoxide (4.0 mL) solution of

0.26 g of 2-fluoro-4-{3-(4- |

15 piperidinyl)propoxy]benzonitrile and 0;21 g of 4-(3-
chloropropoxy)2~fluorobenzonitrile was added 0.88 mL of
N-ethyldiisopropylamine, which was then stirred at 80
to 90°C for 8 hours and 15 minutes. The reaction
mixture was cooled down to room temperature, to which

20 water was then added, followed by extraction with ethyl
acetate. The extract was washed twice with water and

dried with anhydrous magnesium sulfate, followed by




Hydr ogen chl ori de was introduced into an ethanol (16
m.) suspension of 0.80 g of 4-(3-{4-[3-(4- o
cyanophenoxy) propyl ] - 1- pi peri di nyl } pr opoxy) benzoni tri
e 15 under cooling with ice, which was then stirred at
room tenperature for 15 hourg. The sol vent was
distilled off under reduced pressure, and the

resditapllregi doe cMBSsEl o680t Vedhd P £hLQEOd %f‘%%‘lﬁre. The
added to a m xture of a saturated sodi um bicarbonat e

aqueesisl sohtit rofi @Rl @Hs clhh o1 of &l Ny ke SF OAM Cqd BYES ] umn
was separated and dried wth anhydrous magnesi um

sul ¢atenafoytaved byluetist idhing offnihesolyent under o
reduced pressure to provide 0.77 g of
et yfeaidg-§ 428 33 {df 4~ (3-{1-[3-(4~cyano-3-
et hoxy(i m no) met hyl ] phenoxy} propyl)-1 61 .
i pleku i $h §rprplaxsd dneinlz 4w pdigteer iadst rwhili Jteer cgaldvd f26r m
I H NVR(CDC13) . 6 val ue: 1. 20- _
1. 4By eRenzonitaH e Jrsy Hudmin sA@BHarml=7. 1Hz) , 1. 65-

2.05(8H, m, 2.45-2.55(2H,m), 2. 90 5
3. 86‘((%??)6?@.198(%%%1,(15@:6%%134-.mf(%,m),,j:eﬁm) , 4. 20-

B S A B %
i_chl | ution o i
3 DO LN (L) Ao L Sl s
ldf\la%_@d(q%p{rgr’o,p_v%s_% Q (%H‘],"m‘ihl or onet hane (83 nlL)

sol ution ¢
Reference Example 10
Nc—Qo’\/\ND/\/‘o—Q—cN
— N Do A
EtO OEt
Hydrogen chloride was introduced into an
ethanol (16 mL) suspension of 0.80 g of 4-(3-{4-[3-(4-
cyanophenoxy)propyl]—1—piperidinyl}propoxy)benzonitrile
15 under cooling with ice, which was then stirred at room
temperature for 15 hours. The solvent was distilled
off under reduced pressure, and the resultant residue
was dissolved in chloroform and added to a mixture of a
saturated sodium bicarbonate aqueous solution and
20 chloroform. The organic layer was separated and dried
with anhydrous magnesium sulfate, followed by
distilling off the solvent under reduced pressure to
provide 0.77 g of ethyl=4-{3-14-(3-{4-

[ethoxy(imino)methyl]phenoxy}propyl)ml—



9.0 nL of trifluoronethanesul fonic anhydri de under
cooling with ice over a period of 25 mnutes. Thereto
was dropwi se added a di chl oromet hane (60 nlL) sol ution
15 of 8.50 g of N hydroxyphthalimde and 18.5 nL of
N, N- diisopropyl et hyl ami ne at;ythe same tenperature
over a period of 45 m nutes, which was then stirred

f orp22e r holt $1 ] goo F1eaek i RN Xtk e, M8 addedy 100,
mL of 1 nol/L hydrochloric acid. The organic |ayer

vas I20MRTDcLeds washed segoentially with 1 nol/L
hydrochl oric acid and a saturated sodi um chl ori de
aqueotis(d/miti o 1 &3, t hew7 drited, w4 h 3y dr-ousiy=) , 1. 65~
magnesi um sul fate, followed by distilling off the

sol&€ht (dhader, T ethiced prasaur e . he resul tant residue

25 was purified using silica gel colum chromat ography
B2 3 (& Wehim) hexh@ etthyl=@cdetalt el 4 821, gtk aashed 4. 20-
with hexane to provide 4.43 g of N (2,2, 2-

t r i %14foriobtth o) afhitdihld r=tfe Sk Wi % @31 ,idd F=.BHz) , 7. 60-

1H§N (CDA 3).5 value: 4.56(2H,q,J=8.0Hz),7.75 5
7.95 ,%ﬂnm)Reference Example 12 Ol 1~ NO,CF3 F
CONH 3 i%%p a di chi oronet hane (45 nL)/ et hano

(5.9 nl) m xXUrESSC Bepls N (2, 2, 2-
trifluoroethoxy)quhalinide was dr%PmAse added 0.85 niL

m—m — (j/f:ﬂ-ovcl:,
o

8

A dichloromethane (21 ml) solution of 3.9 mL
10 of 2,2,2-trifluoroethancl and 4.3 mL of pyridine was
added dropwise to a dichloromethane (83 mL) solution of
9.0 mL of triflucromethanesulfonic anhydride under
cooling with ice over a period of 25 minutes. Thereto
was dropwise added a dichloromethane (60 mL) solution
15 of 8.50 g of N-hydroxyphthalimide and 18.5 mL of N, N-
diisopropylethylamine at the same temperature over a
period of 45 minutes, which was then stirred for 22
hours. To the reaction mixture was added 100 mL of 1
mol/L hydrochloric acid. The organic layer was

20 separated, washed sequentially with 1 mol/L
hydrochloric acid and a saturated sodium chloride
agueous solution, and then dried with anhydrous
magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue

25 was purified using silica gel column chromatography



10 of hydrazi ne nonohydrate at room tenperature, which
was then stirred at the sane tenperature for 3 hours.
To the reaction m xture was added 10 niL of 2.9 nol/L
hydr ogen chl ori de/ et hanol, followed by distilling off
the sol vent under reduced pregssure to provide 2.65 g

of 15 O (2,2,2-trifluoroethyl)hydroxyl am ne

hydtebivor i decasne wWhi ligl sotdehforam 3 1H NVR{ VB €16) 1w B h
val ue: 4.60(2H,q,J=9. OHz), 7.80- 7.85(1H, m. Reference

Examptand 3 piride 4040 D o2W-A2 et rahydrofuran (10

m.) solution of 1.00 g of 4-nitrophenyl=chloroformate
wast aiditladb trepwise) grotlea 1 tret deahys i irans 5 drifdorm.
solution of 0.44 g of pentanol and 0.76 niL of

1

t ri @R MDAE s undleva bl | hod M 2, §c&=8 6Bz THe. Xt ur e
was stirred at roomtenperature for 2 hours and 20
i MrtEs{ 4ty et hyl acetate and water were then added
to the reaction mxture. The OH%fniC | ayer was

separ at ed, wASHEF LEFudntamalsy

th a 5% potassium5

carbonat e aqueous solution and a saturated sodi um

chl ori de aqueous
anhydr ous magnheyi
off the sol

@l ution, and then dried with

nsulfate, fol lowed g digatilling
gn éfc&gduceﬁ pFeSsf'e o provide

1.20 g of 4-nitrdphenyl =pentyl =carbonate as col orl ess
oily form 10 'H NVR(CDO 3) 8 val ue:

O aeian b V3 b o bk e okt sk mecnanol (5,0

2 mL) mixture of 4.30 g of N-(2,2,2-

10

15

20

trifluoroethoxy)phthalimide was dropwise added 0.85 mL
of hydrazine monohydrate at room temperature, which was
then stirred at the same temperature for 3 hours. To
the reaction mixture was added 10 mL of 2.9 mol/L
hydrogen chloride/ethanol, followed by distilling off
the solvent under reduced pressure to provide 2.65 g of
0-(2,2,2-trifluorocethyl)hydroxylamine hydrochloride as
white solid form.
"H-NMR (DMSO-d¢) .& value: 4.60(2H,q, J=9.0Hz),7.80-
7.85(1H,m) . |
Reference Example 13
O
NN0H —> /\/\——o’lLo-@—No

‘A tetrahydrofuran (10 mL) solution of 1.00 g

2

of 4-nitrophenyl=chloroformate was added dropwise to a
tetrahydrofuran (5 mL) solution of 0.44 g of pentanol

and 0.76 mL of triethylamine under cooling with ice.



H d, J=9. 3Hz) . Reference Exanple 14 3-CH --

(]—-0 ZO & NOZ 15 As described in Reference Exanple

13, 1.49 g of cycl ohexyl =4-nitrophenyl =car bonate as
white solid was obtained fromO0.50 g of cycl ohexano
and 1.00 g of 4-nitrophenyl gghl or of or mat e.

""H NMR(CDO 3).8 value: 1.20-1.65(6H nm,1.75 20

1. SB(@H 1)t ir O5ds O 2H a1 .k Wbk 804dbd Mture for 2 hours
7.39(2H,d, J=9. OHz), 8. 28(2H, d, J=9. 0Hz). Reference

Exaarpd & A5niNGitH B1-arNC et Y- Qe t af®e &thd water were then
N, N-di net hyl formam de (15 nL) suspension of 9.42 g of
potaddidin erite bustaod iden weinet ik . added dydhig ofayer was
4- cyanophenol and 7.02 nL of 3-chloro- 1-propano
undEPEBI9hg WAl the dvatesiue nihiadi ywast ttthen 5 $stgartraeds iatm
100C for one hour. The reaction mxture was cool ed

Yo AP TEMABRSsats@rlat ite whidcle \weatterr admd! 5 cetihwd

acetate were then added. The organic |ayer was
se TS \HEBIFEY Ss SQUSTHHLOR | POl tHhed asgihum
carbonat e aqueous solution and a saturated sodi um

chIPTYEeE CaquEG ISt 5o F24Rd fRdr oMo @ Wi tilling of f
i Ifate, followed by distilli

S o TRINELAT ULt cfobloved by dLStilio o or

Of4—QHQ&%%%FﬁSE=%F§?ghlggr%%hga%dg%_%gﬁﬁ% %%gt%g yokg¥m.

matter. T re was a

10 Eethukecboe, 0oieh § 35 ak of Jmt hanssul Hony

15

20

chl oride was then added dropwi sé dnder cool'inig with

ice.50(4H,m),1.70-
1.85(2H,m),4.29(2H,t,J=6.7Hz),7.39(2H,d,J=9.3Hz),8.28(2
H,d,J=9.3Hz).

Reference Example 14

O—OH —— C>—o".io—<3—No2

As described in Reference Example 13, 1.49 g
of cyclohexyl=4-nitrophenyl=carbonate as white solid
was obtained from 0.50 g of cyclohexanol and 1.00 g of
4-nitrophenyl=chloroformate.

"H-NMR (CDC1;) .6 value: 1.20—1.65(6H,m},i.75—
1.85(2H,m),1.95-2.05(2H,m),4.70-
4.80(1H,m),7.39(2H,d,J=9.0Hz),8.28(2H,d, J=9.0Hz) .

Reference Example 15

Nc@—on — NC-@-{)’\/\OMS

To an N,N-dimethylformamide (15 mL)

suspension of 2.42 g of potassium=tert-butoxide were



15 over a period of 8 mnutes, followed by stirring at
roomtenperature for 10 mnutes. To the reaction

m xture was dropwi se added 100 ni of water, which was
then stirred at roomtenperature for 45 mnutes. The
preci pitate was col |l ected byghiltrati on and washed

with 20 water and 2-propanol to provide 12.3 g of

3- (#ddey anbphenoaxty )4 -promyd eetdianasul f.arang, ass vihid oro-
solid form 1H NVR(CDO 3).6 val ue:

g-SZmenamcﬂh&rmGﬁr @7y} hPA(BH, 3)at4erl5(2H dh I=G Gtien

4. 48{2Had F6. JHPY, 609602H, Hod=8. OFpE, 7e60¢2bndnd=8udk was
z Reference Exanple 16 NC “"Ovs a NC & O -~ND OH 65 To
an MQN-&fi vy | Formm denf236 tiye s dlautihdrehofwa8@.r0 agd

of 3-(4-cyanophenoxy) propyl =net hanesul fonate were
Added 32 . af-agfe ptias Siham iasiiede, Fhe9 aygehisodiayer was
bi car bonate, and 37.0 g of . _

3- (FRA et AT HEopEGta g hyditEc Rl & @etassigem
tenperature, which was .then stirred at 70C for 6 hours
and BEHAG SSUSHE SR 3Rtk Pusé Tk S TeGosed i 4Bwn

to .t ture, -tqQ.which r _and.tol uene were
e R AR oy B LS o0 SBReT. HE 061 n

hy riC i.d..:The eo Laver s .separated,
e s SR S g AR S0uRes e, PGAI R AT orr

1(AJYRRUS Qe Of ke om apur g¢f or
15 ninuteseand tﬁggn%ﬁﬁgfggogfgﬁsug%ith&ﬁgggpo%ﬂsgf

M RuloeaneThe sprasispil-ake 1was %ObkeﬁhgdreQMlEbhEr@Ehgn
and washed with water and toluene to 15 provide 52.3 ¢
of mét{8«].4- [3- hydsoxyprapyl yad- added 9.28 mL of
triethylamine, to which 5.15 mlL of methanesulfonyl
chloride was then added dropwise under cooling with ice
15 over a period of 8 minutes, followed by stirring at
rcom temperature for 10 minutes. To the reaction
mixture was dropwise added 100 mL of water, which was
then stirred at room temperature for 45 minutes. The
precipitate was collected by filtration and washed with
20 water and 2-propanol to provide 12.3 g of 3-(4-
cyanophenoxy) propyl=methanesulfonate as white solid
form.
'H-NMR {CDC13) .§ value:
2.27(2H,tt,J=6.0,6.0Hz),3.02(3H,s),4.15(2H, t, J=6.0Hz),
25 4.45(2H,t,J=6.0Hz),6.96(2H,d,J=8.9Hz),7.60(24,d, J=8.9Hz
).

Reference Example 16

NC‘@“O/\/\OMS — NG-@—O’\/\ND/\/\OH



pi peridinyl ] propoxy}benzonitrile as white solid form

1H NMR(CDC13). S val ue: 1.20-1.75(10H, m, 1. 85-

2.05(4H, m, 2. 40-2.55(2H, m, 2. 85-

3.00(2H, M, 3.64(2H,t, J=6. 6Hz), 4. 06(2H, t, J=6. 3Hz), 6. 94(

2 20 H d, J=9.0Hz),7.57(2H, d, ¢459. OHz) Reference

Exanple 17 NC & O--~NE~~OH aw HON\ | O-~Nr OH To a

di met hyl sul f oxi de (200 nlL) solution of 18.7 g of
4-{3-[4-(3-hydroxypropyl)-1-

pi peri di nyl j propax W henzomn iyl & mese atid ek @ 9L mMsofution
a 66 50% hydroxyl am ne aqueous sol ution at room

t enplerslt Ut eg o fvidchd wasa rtdygrerst y)recb @t 1 et tsams ul fonate
tenperature for 5 hours and 30 m nutes. Thereto was
adderr 8. aad. . fa 9 50%dwychrsosdydmani avkl dequetius® spladt isardium
at roomtenperature, 5 which was stirred at the sane

t erlfieratanTe for a8l Fowd g @fd B0 4ripdutess.d iy hel -propanol

%ﬁactl on mi xture were added 2- propanol and water,

Qﬁ?ﬁ&ﬁ?%Qﬁ%?%nﬁﬁwﬁ&?ﬂhﬂ“¥@%ﬁﬁaﬁuéﬁpew&ﬂaﬂeVﬁ%ﬁ thes
hour.. The collected by filtration and
nasTidd vad I ?8rlgﬁBP6§9Pdé“€E75@ glgntes.  The
N 4 3 hyd
1 pﬁ%gcﬁ a%nw% G0 Sbé?%ﬁﬁadﬁ @%ag WHCEE SEMPETRSHIRE
O- L.
W (3 % ek ‘%‘%( %lr‘rlyenf yEcs %3@?#% gdollowed by

2 debtesht. 60 200N Mldenorts soiy) 2g

105. %@@%HMQVQQQEmGWQQ(%@p@r%t%d7Héngs%§@ZHo pi~80702hs9ng

43(1H, s). Reference Exanpl e
a 20% sodium hydroxide aqgueous solution, and stirred at

room temperature for 15 minutes and then under cooling
with ice for 30 minutes. The precipitate was collected

by filtration and washed with water and toluene to

15 provide 52.3 g of 4-{3-[4- (3-hydroxypropyl)-1-

20

piperidinyl]propoxylbenzonitrile as white solid form.
'H-NMR (CDCl3) .6 value: 1.20-1.75(10H,m),1.85-
2.05(4H,m),2.40-2.55(2H, m),2.85-
3.00(2H,m),3.64(2H,t,J=6.6Hz),4.06{2H,t, J=6.3Hz),6.94 (2
H,d,J=9.0Hz),7.57(2H,d, J=9.0Hz) |

Reference Example 17

HON
-0~ on —=" {0~ o
2

To a dimethylsulfoxide (200 mL) solution of
18.7 g of 4-{3-[4-(3-hydroxypropyl)-1-

piperidinyl]propoxylbenzonitrile was added 8.92 mL of a



HHON -_"-"~N~CH HZN \ O/ ~NGOH To an acetic acid (80
m.) suspension of 10.0 20 g of
N - hydr oxy-4-{3-[4-(3-hydroxypropyl)-1-
pi peri di nyl ] propoxy} benzam di ne were added 5.31 nL of
acetic anhydride and 0.50 g @ 5% pal | adi um car bon at
roomtenperature, which was stirred at room
t enp@t at yreox yhatel ndyaogers & dsphet & ofodk? S ature,
and 50 mnutes. 25 After filtering off insoluble
mat4lerch twres solerentt mse b 7at ditsd iddred toffpaindaire for 5
reduced pressure. To the resultant residue was added
6 mstyis mrdt ottt e d, THaldmwedis yddicstd 147 ng, off a
the sol vent under reduced pressure before
purddd dutd o isitig siddusp ugels cdeltimm & tc hroomattegaptat ure,
silica gel: ODS-A from YMC, eluent; water). The
| (B s T otidettachtadd the atsowt tEOPera tunmeddior ddudedics
pressure and then adjusted to pH 12 using a 5 nol/L
soﬁ”t#nﬁbwt(?é‘ -aqd@o@eséle@tqté@ﬁ TH& tugiee viegiet adsled 2-
was colleéyed&gxrfiltra i,on and washed with 10 water
o GV 65 WG T 4 T4 P4 (8. hpEFORFPFGBE REL Foom

R R RCTERT LI S S o

b AL S ) T R B

103-ﬁQGQHdE)i4u@§@26ftNJEﬁgé?é%gﬁ%?zg%g4%géﬁﬁy%?ﬁ%y%r%%&l)_

2 H,d,J=8.8Hz). Referen
~~WPpki PEridink19prop¥¥yPlenzamidine as white solid form.

"TH-NMR (DMSO-d¢) & value: 1.00-1.25(5H,m),1.35~
1.45(2H,m),1.55~1.65(2H,m),1.75-1.90 (4H, m),2.35~

2.45(2H,m),2.80-2.90(2H,m}, 3.30-

15 3.40(2H,m),4.00(2H,t,J=6.5Hz),4.34(1H,t,J=5.le),5.60—

20

25

5.80(2H,broad),6.90(2H,d,J=8.7Hz),7.58(2H,d,J28.7HZ),9.

43 (1H, s).

Reference Example 18

2

To an acetic acid (80 mL) suspension of 10.0
g of N'—hydroxy—4—{3—[4¥(3-hydroxypropyl)~l—
piperidinyl]}propoxy}benzamidine were added 5.31 mlL of
acetic anhydride and 0.50 g of 5% palladium-carbon at
room temperature, which was stirred at room temperature
under hydrogen atmosphere for 12 hours and 50 minutes.

After filtering off inscluble matter, the solvent was

HON HN
oo o on
H,N HN



z N To a dioxane (10 nlL) suspension of 2.00 g of
4-{3-[4-(3-hydroxypropyl)-1 20

pi peri di nyl ] propoxy}benzam di ne were sequentially

added 1.37 g of di-tert-butyl =di carbonate, 4 nL of

N, N di net hyl formam de, and &0 nL of a 2.5 nol/L
sodi . um, hydroxi de aqueous sol ution at room

t efpErdtiare, odfi ehdemagsetdneadspiresedrat tfie sameresultant
tenperature for 45 25 mnutes. Thereto was added 1. 37

g ofSdfueerese8ddsdt I Bail éhr hyAdapehapricoarid, followed
tenpperature, which was then stirred at the sane
teﬁgepéﬁﬁﬁilﬂag 9thotiPe &R4VERt WhABresedrasdl Dbpesure

na%t%r was filtered off, and _chloroformand water
wePEl38ted F oL RAEPT' PALRY Fhe1SaoPganFel EYer was

dwth d di hl ori d
aaULbALEERPETBR. (AhULEheRCtr | SRSt RECANRYGr opbuent;
' , [ d by distilli ff t
e
wa [ [ : .

o e O hat Rl 8 R T R 25 ma

of at §rho bt Yh b dadM P9 dz { ds {ézgﬁ&?‘la\g-sn}ﬂwéﬁ&w opyl) -1

pi peridi nyl ] propoxy}phenyl)net hyl i dene] carbanat e as

Eaﬂigediﬂgls%&gtl_lé %ﬂi?r%ﬁ:slﬂ@cﬁéfh MR(EDEAR : oy al e washed with
10 1. WH(H, 1) , i G5{ @, &) 4 1. $502. O5(3H, 1) { 2-HRtroxypropyl) -1

2.55(2H,m, 2. 85

3. D2 din BL B X 2ty Kot Bihird)d i4h 0 {2 My 5, 6165 SHZD |, 165 294.(

2 , H.d, J=8.8Hz), 7. 83(2H,d, J=8. 8Hz) .
H-NMR (DMSO-dg) .8 value: 1.00-1.25(5H,m),1.35-
1.45(2H,m),1.55—1.65(2H,m},1.75—1.90(4H,m),2.30—
2.45(2H,m},2.80—2.90(2H,m),3.30—

15 3.40(2H,m),4.03(2H,t,J=6.3Hz),6.95(2H,d,J=8.8Hz],7.72(2

H,d,J=8.8Hz) .

Reference Example 19

'Z:H }—o MND/\/\OH —ﬂ+B:°: o’V‘O/\/\OH
2
To a dioxane (10 mL) suspension of 2.00 g of
4*{3—[4—(3~hydroxypropyl)—1—
20 piperidinyl]prdpoxy}benzamidine were sequentially added
1.37 g of di-tert-butyl=dicarbonate, 4 mL of N, N-
dimethylformamide, and 10 mL of a 2.5 mol/L sodium
hydroxide aqueous solution at room temperature, which
was then stirred at the same temperature for 45

25 minutes. Theretco was added 1.37 g of di-tert-



20 Reference Exanple 20 HON NG O OH 30 "OH HzPI To

a di net hyl sul foxide (100 nL) solution of 10.0 g of

4- cyanophenol was dropw se added 12.9 nL of a 50%

hydr oxyl am ne aqueous sol ution at room tenperature

over a period of 6 mnutes, &hich was then stirred at
25 the sane tenperature for 14 hours. Chloroform a 1
noPHE YdodilGmikpaess @& agesotsmeeration, ahdchawes then
were .69 added to the reaction mxture. The aqueous

| ayer-Twgs asephrafelicah8rnasREdrsefasnti Abuyswand 45

t ol uen

and tol uene, to which water was

, chlLoroform )
hETT Rl TPS0IORME B AAFUSEReRELEBTRR TED, usPrg &

nolﬁg 5 Q drochl ori
ot CPOSRC I e A ge b h

N by filtrati d d wit ter t
o R RS ek SHEa R D e aS T H het ate b 2bec

w

acid. After stirring this mxture
geFoWeéé ﬁ?ﬁﬁgeEP the ptberpleat eThe

provi

SO
5.

HN

F0C o Bl - BDE A 2B bk 7, 4 AR 2 ey o
2Af( A a) . Ra50e2) GACL L bLOAY) ro RRECLEES FXEIPIPi 4T or ¢

--~ f W

N,BhéiBBIH&hfoﬁH@@}d?e&@@e@i%fé§%ﬁ%éph ﬂéécgeghgﬁaedOf

4-[ 3- (4- pi peridinyl) propoxy]

enzonitrile were

8. B2sgdaé Pet assei UM Earbonad es ante2. £21 Mo Qfmn
3- brono- 1- propanol at room tenperature, which was then

10

15

20

25

chromatography (eluent; chloroform:methanol = 4:1) to
provide 2.35 g of tert-butyl=[l-amino-1-(4-{3-[4-(3—
hydroxypropyl)-1-
piperidinyl]propoxy}phenyl)methylidene)carbamate as
pale red solid form.

'H-NMR (CDC13) .§ value: 1.15-1.35(5H,m),1.35-
1.75(4H,m)},1.55(9H,s),1.85-2.05(4H,m),2.45-
2.55(2H,m),2.85~
3.00{2H,m),3.64(2H,t,J=6.6Hz),4.05(2H,t,J=6.5Hz),6.91 (2
H,d,J=8.8Hz),7.83(2H,d, J=8.8Hz) .

Reference Example 20
HON
oo — "o
HN
To a dimethylsulfoxide (100 mL) solution of
10.0 g of 4-cyanophenol was dropwise added 12.9 mL of a
50% hydroxylamine aqueous solution at room temperature
over a period of 6 minutes, which was then stirred at

the same temperature for 14 hours. Chloroform, a 1

mol/L sodium hydroxide aqueous solution, and water were



stirred at the sane tenperature for 2 hours and 15

m nutes. Thereto was added 2.62 nL of 3-brono-1- 20

propanol, which was then stirred at the sane

tenperature for 1 hour and 45 m nutes. Chloroform and

wat er were added to the read% on m xture. The organic

| ayer was separated, washed sequentially with a 1

nnﬁﬁﬁedséalﬁgﬁhyﬁﬁﬁii@@ miyeeus - soThei anuands alayer was

saturated 25 sodi um chl ori de aqueous sol ution, and

th%ﬁpﬂF FEECWRRA aphedr esuAREhesl viny 5Ul fee byetal | oved
stilling off 70 the solvent under reduced

%EQ;%F% Fogpe fRAUFELAENE r P dUil WSV PERT a9 themgdded,
| h t h | uent ;
#%fﬁ?v%% ﬁit%%é:mér%msg?%ﬁ%fy%i%ﬁnﬁ b B
yd
> pi fé)%#%c nycl)]f p(f‘ E)%%() @ %%ﬁﬁ t‘T’t?Jr]érJaf%g viH % RGH WS Gtz oom

2}_%%]!2\%%@)5%&—2 %g(‘%r—?ﬁ% 45(P5Hé<3@1511ta e was
g %%%%m % E!; %1%’7%@ dﬁ%&g&é% o 1%3 ef er ence

LR I‘@"\P‘o NI'P 4Hg\l b\er{z%}h‘}i% a% whlte

di met hyl sul f oxi de (43 'm.) suspen3|on 0

4-dBd-{3hydr oxypr opyl ) - 4-

p|per|d|nyl]propoxy}benzonltrlle was added 4.32 niL of
10 a "HSGMRNPHBOX L RN Nea Agre@IH ol ution at room

tenperature, 15 which was then stirred at 40 to 50C

f or- 73 (oo caaed , 30 7 3ni2hy e ST= 8T 15 =) e &G t4i7q(12 Hiyidx LTeHge SWas |, 9.

cool ed down to room tenperature, to which 50 nL of

Al Haes thed —2d#éd 1Hdapwsidse over a period of 10

m nut es, followed by
Reference Example 21

HN:>/\/\0-©-CN —— HOMNC>/\/\O‘©—CN

To an N,N-dimethylformamide {70 mlL) solution

15 of 9.81 g of 4—{3—(4~piperidinyl)propoxy]benzonitrile
were added 8.02 g of potassium carbonate and 2.62 mlL of
3-bromo-l-propanol at rcom temperature, which was then
stirred at the same'temperature for 2 hours and 15
minutes. Thereto was added 2.62 mL of 3-bromo-1-

20 propanol, which was then stirred at the same
temperature for 1 hour and 45 minutes. Chloroform and
water were added to the reaction mixture. The ¢rganic
layer was separated, washed sequentially with a 1 mol/L
sodium hydroxide agqueous solution and a saturated

25 sodium chloride aqueous solution, and then dried with

anhydrous magnesium sulfate, followed by distilling off



stirring at roomtenperature for 30 m nutes. The 20
precipitate was collected by filtration and washed
with water to provide 4.59 g of
N - hydroxy-4-{3-[1-(3-
hydr oxypr opyl ) - 4- pi peri di nylippr opoxy} benzam di ne as
white solid form 1H NVR(DM50-d6).8 val ue:
1. 0ee 1s4b{&H, Mndeb0re@iced pressure. The resultant
1. 85(BH m,2.25-2.35(2H,m,2.75 71
2. DB DI WBS @(Q}fxe@desm@)selw 2e 1, J=buHz ) , 4. 40-
4. 60(1 H, broad), 5. 60

@@K%W%@%ﬂhﬁ ooty 8l Sre)omm SR ek U=8. 8+k) , o0
: 43(1H 5Reference Exanple 23 HO ~ND' ,,~O\ !
NHRF Pt e - T [T Bt eV R QIS0L 4~

Sus%%ﬁy‘ﬁf]{érC?HSO)%@qul&ﬁﬁs 4wh1te solid form.

ac E R @"2&1?%2?&%&%%“@?% fovas ther
degkeqn at, the 2336?% rg@ e for one hour. To

actlo’n mxture .50 g of 5%

Paé 1ol 4 cay ”(’2kw15d@15“’az%zt i7d .89 Alg T

tenperature un rogen atrfosp ere "far ‘hour's anc?

3Q;,m nj:ggesgﬂz I n;sqhu(@l}e dretdeerspwgs filtered off, and
the sol vent mas 15 di sti'l'l ed of f ‘under reduced

10 pressure. Waieste ndscadidgehn 10 sohe resul tant resi due,
whi ch was adjusted to pH f using a 5 nmol /L sodi um
hydr oxi de agueous sol uti on. The precipitate was NOH
c waspe i t
a0 de o vy O e e G i
pi peri di nyl ] propoxy}benzam dine as white solid form 2

To a dimethylsulfoxide (43 mL) suspension of

4.27 g of 4-{3~[1-(3~-hydroxypropyl)-4-
piperidinyl]propoxylbenzonitrile was added 4.32 mL of a
50% hydroxylamine agueous scolution at room temperature,

15 which was then stirred at 40 to 50°C for 3 hours and 30
minutes. The reaction mixture was cooled down to room
temperature, to which 50 mL of water was then added
dropwise over a period of 10 minutes, followed by
stirring at room temperature for 30 minutes. The

20 precipitate was collected by filtration and washed with
water to provide 4.59 g of N'-hydroxy-4-{3-[1-(3-
hydroxypropyl)-4-piperidinyl]lpropoxylbenzamidine as
white solid form.
*H-NMR (DMSO-ds) .§ value: 1.00-1.40(5H,m),1.50-

25 1.85(8H,m),2.25~2.35(2H,m},2.75-



1H NVMR(DMSO-d6) . 6 val ue: 1. 00-1.40(SH, m, 1. 50-
1.90(8H,m, 2. 25-2.35(2H,m, 2. 75-

2.90(2H, m, 3.42(2H,t, J=6. 2Hz), 4. 01(2H,t, J=6. 5Hz), 7. 01(

2

H, d, J=8.8Hz), 7. 74(2H, d, J=8. BHz) , 8. 10- 9. 20( 2H, br oad) .

25 Reference Exanple 24 72 NBoc NH NH2 To a di oxane
(16-&Qﬂ2§u@¢eﬁsﬂaﬁ2aﬁtzJe@ gHet ,3.96 (2H,t,J=6.5Hz),4.40-

4-%3-b1-%3 hydr oxypr opyl ) -

pi fePPditnyPrprepe y?@enzan1d|ne mere added 2.05 g of

di -tert-hutyl =di carbonat e

diﬁegﬂﬁgﬁopﬁﬁﬁ?deG A4S Hodni=Br 882 D: 5. FSI2H, dodi Btz

hyggdﬁg aqueous solution at room tenperature, which
n3Stirred at the sane tenperature for 1 hour

5and 15 mnu eﬁ% Subseguenth, 50 the reaction m xture

was added 18SRETGFCE 2%8RHF/ £3so0di um hydr oxi de

aqueous 10 solution at room tenperature, mhich was

then stirred.at Al ,@perature for :jur and
reaction ure. argamﬂc Iayer was se at ed, i:j
and the aqueous |ayer was extracted with chloroforn1 ",
The 15 organic | ayer and the extract were conbi ned,

which was thenamashedi wiibi@ 696 Uraf ed i $98h4n of 4.58
chl ori de aqueous solution and further dried with

andgyolf ous-mpgnesy-tdn { 3uf f-at B-h it dopeeody: distilling

of f the solvent under reduced pressure. The resultant

r esipierel dvasy plp i dpedy } 20 tmiind)i rsd |waesh geded dd U mL of
chromat ography (el uent; chloroformnethanol = 4:1) to
pr%ﬁe%kp]any%%%ﬂetQﬁtxoom temperature, which was then

10 stirred at the same temperature for one hour. To the

reaction mixture was added 0.50 g of 5% palladium~
carbon, which was then stirred at room temperature
under hydrogen atmosphere for 5 hours and 30 minutes.
Insoluble matter was filtered offr and the solvent was
15 distilled off under reduced pressure. Water was added
to the resultant residue, which was adjusted to pH 12.5
using a 5 mol/L sodium hydroxide aqueous solution. The
precipitate was collected by filtration and washed with
water to provide 4.82 g of 4-{3-[1-(3-hydroxypropyl)-4-
20 piperidinyl]propoxy}benzamidine as white sclid form.
'H-NMR (DMSO-dg) & value: 1.00-1.40(5H,m),1.50-
1.90(8H,m),2.25-2.35(2H,m),2.75-
2.90(2H,m), 3.42(2H,t,J=6.2Hz),4.01(2H,t,J=6.5Hz),7.01(2
H,d,J=8.8Hz),7.74(2H,d,J=8.8Hz),8.10~-9.20 (2H, broad) .

25 Reference Example 24



butyl =[ I -am no-1-(4-{3-[1-(3-hydroxypropyl)-4-

pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car bamat e as
white solid form 25 '"H NMR(CDC13) 5 val ue:
1.15-2.00(13H m,1.55(9H,s),2.55 73 2.65(2H, m, 3.00
3.10(2H, M, 3. 80( 2H, t, J=5. 2HZE, 3. 97(2H,t, J=6. 5Hz), 6.
90(2 H,d,J=8.9Hz),7.83(2H,d,J=8.9Hz). Reference

Exanmpl e 25 HO~-~N~~Q N ’f XO NH2 5 To_an NBoc
N, Mgt ety f @e@j{ syspgyrshem gt Y- Q<:> ¢
4-{3-[1-(3%r0 ) - A @/W% NH

pi peri di nyl ] propoxy}benzam di*ne was added 1.28 g of z
benzyl =4- ni t rophenyl =car bonate at room t enper at ur e,

whi ch was th t] t e ne_t enper at ur or . one
10 hour. To fﬁeéréé%%}??%eﬁ gﬁt%ﬁe %%p%}éﬁje%n 1O§r1_£ l)(ﬁoagSOf
noh L Lz sedl ﬁ%q;gp eous solution at room
te%rpt%a?grgj,n%%(?% sOEt%ﬂ%)n éthi rred at the sane

;egPﬁéfﬂ&Hﬁyffﬁréﬁb%?fﬁéﬁ%émﬂ&%ﬂéﬂﬁk %Kﬁﬂg§g%§?%ﬁﬁ;%f

nol /L sodi um hydroxi de aqueous sol ution

1531 erper -atut g1 =i ofbdvas- 4 hen (gt ig# ef @t the same
tenperature for 5 mnutes. Chloroformand a 5%

5 pod Bsst i farddonale, agueaus moldr i verne, aadedhda.4 he

10

15

20

25

reaction mxture. The organic |ayer was separated,
washebsietpieduatlsy sm it irb %tpaicass iwemmardanat e which

was then stirred at the same temperature for 1 hour and
15 minutes. Subsequently, to the reaction mixture was
added 10 mL of a 2.5 mol/L sodium hydroxide agueous
solution at room temperature, which was then stirred at
the same temperature for 1 hour and 15 minutes.
Chloroform and water were added to the reaction
mixture. The organic layer was separated, and the
aqueous layer was extracted with chloroform. The
organic layer and the extract were combined, which was
then washed with a saturated sodium chloride aqueous
solution and further dried with anhydrous magnesium
sulfate, followed by distilling off the solvent under
reduced pressure. The resultant residue was purified
using silica gel column chromatography (eluent;
chloroform:methanol = 4:1) to provide 1.75 g of tert-
butyl=[I-amino-1-(4-{3-{1-(3-hydroxypropyl)-4-
piperidinyl]propoxylphenyl)methylidene]carbamate as
white solid form.

'H-NMR (CDC1;3) & value: 1.15-2.00(13H,m),1.55(9H,s},2.55-



10

15

20

20 aqueous solution and a saturated sodium chloride
aqueous solution, and then dried wth anhydrous
magnesi um sul fate, followed by distilling off the

sol vent under reduced pressure. The resultant residue
74 was purlfled using silidd gel colum

gr Vggégﬁr g é éeluen; chI:r:f:rnlnethanol =4:1) to
= 4- - -

o Bet ) BT o SIS i I ST SoY e ez 6 590 (2

aﬂi dyfldfééoﬁﬁl_rso'#dﬂ/gfﬁndlﬁé\"\ﬁf C%DClS) 5 val ue:

5 85(oH . %R@S%?%%ﬁ?éﬁé%%i%%%ﬁ%z;”’e 51(3H d, I=8

. fQFE) 7 é2a7 50(SH, M, 7.85(2H,d, J SHQF%)H &P o an

ﬁeN?dsﬂg?hylan%ﬁﬁgggt>%L“/\ Xon of 1.00 g of

4-{3-[4- (3-hydroxypropyl) - 1- NH, 0

p|per|d|nyl]propoxy}benzan1d|ne was added 2. 1y g\ﬁi;%
ur 5

benzyl =4- ni t r oph ny QEE§/aL/R _ﬁg;?ﬂggraP

whi ch was then stlr d at sane te Npe for

hours. Chloroform water, and a 5% pot assi um &ar bonat e

aqueous sol ution were added to the reaction m xture.

The organic | ayer was separated, washed sequentially

To an N,N-dimethylformamide (10 mL)

suspension of 1.00 g of 4-{3-[1-(3-hydroxypropyl)-4-
piperidinyl]lpropoxylbenzamidine was added 1.28 g of
benzyl=4-nitrophenyl=carbonate at room temperature,
which was then stirred at the same temperature for one
hour. To the reaction mixture was added 1 mlL of a 5
mol/L sodium hydroxide aqueous solution at room
temperature, which was then stirred at the same
temperature for 15 minutes. Thereto was added 5 ml of
a 5 mol/L sodium hydroxide aquecus solution at room
temperature, which was then stirred at the same
temperature for 5 minutes. Chloroform.and a 5%
potassium carbonate agueous solution were added to the
reaction mixture. The organic layer was separated,
washed sequentially with a 5% potassium carbonate
aqueous solution and a saturated sodium chloride
agueous solution, and then dried with anhydrous

magnesium sulfate, followed by distilling off the

solvent under reduced pressure. The resultant residue



with a 5% pot assi um car bonat e aqueous sol ution and a
20 saturated sodi um chl ori de agqueous sol ution, and
then dried with anhydrous magnesi um sul fate, foll owed
by distilling off the solvent under reduced pressure.
The resultant residue was pdrified using silica ge

colum, 15, cchuonet oor agty (eluent;, ghlorgtorm et hapol

o1 ey VT Ry T B SEaRy T BhERG I ek hyl F dohel CapLRKATE As2257
thb e 80L) O 91y LR I STR). YRl ypropy -
LGS B S0 AL 2 AR R Pl o

52 phtoS)e fou 8356 93¢ 2y, d, J=8.8H2),7.25 10
7.

O(5H, M, 7.84(2H,d, J=8.8Hz). Exanple 1 NC\ a
O WNRME DAL, PNs HEs Ny 2 O 38-V-18/ 58, 4) TP, @5-
di met hyl sul foxi'de (126 nlL) suspension of "12.6 g of
4-£ 364 481 An( A2 cyRPDPES DX YR Py OPYEd3 110 (2H, m) , 3.75-
pi peri di nyl } propoxy) benzonitrile was added 19.1 nL of
a 158 5024 hydr Dxy$ a2t pe, agéedus) s©| 21t 2m, s Whé chl Was, d, J=8 .
then stirred at 50C for 19 hours. The m xture was
coditzd, 7 doiw/ t D0 t DD ehpet 2@, 4. i ch 260 nL of
wat er was added dropw se over a period of 50 m nutes,

10fol | owed by Ref¢reneg Bgammbind@nperature for 30

15

20

m nutes and then

HN
)N ) o
H,N

To‘an N,N-dimethylformamide (20 mL) solution
of 1.00 g of 4-{3-[4~-(3-hydroxypropyl)-1-
piperidinyl]lpropoxy}benzamidine was added 2.14 g of
benzyl=4-nitrophenyl=carbonate at room temperature,
which was then stirred at the same temperature for 18
hours. Chloroform, water, and a 5% potassium carbonate
agqueous solution were added to the reaction mixture.
The organic layer was separated, washed sequentially
with a 5% potassium carbonate aqueous solution and a
saturated sodium chloride aqueous solution, and then
dried with anhydrous magnesium sulfate, followed by
distilling off the solvent under reduced pressure. The

resultant residue was purified using silica gel column



20 under cooling with water for 2 hours. The
precipitate was collected by filtration to provide
15.0 g of 4-{3- :

[4-(3-{4-[am no(hydroxyi n no) met hyl } phenoxy} propyl ) - 1-
pi peri di nyl] propoxy}-N - hydr’éxybenzam di ne as white 76
soljd form 1H NVMR(DVSO d6): 3 val ue:
1_@@;qma@%gpﬁa§ylﬁ%buent; chloroform:methancl = 8:1) to

1.80(4H, m), 1.80-1. 90( 4H, m), 2. 35- 2. 45( 2H, m) , 2. 80-
2.@6%‘2%—9%?39%6?2‘?-&%(’9&@? Fir) T AP 24, ‘?gl%féﬁzj?s. 65

?.@%%ﬁéi?%f%éﬁ%ﬁﬁg??ﬂé?? H7s)55 Exg\rrpl e02/ HOO§~ -
NEHE el i i S R R S 1
' I 0. [ f 1.07 1
ERpAERE R o B
e nelhedrasy o DRt Mt Aaneresydareiyl Jsd:

pi per 1 di nyl ] propoxy hydr oxybenzam di ne” was added
0. B47 91i419fmBAceld £ Ay dri 4 at . fom §§@${[@t}5.ﬁa5—‘m' ch
was then stirred at roomtenperature for m nut es.
3.00{2H,m),3-62(2H,t,Jz6.7Hz),4_04(2H,t,J=6.3H2),5.21{2
H,s),6.88~6.93(2H,d,J=8.8Hz),7.25~
1¢ 7.50(5H,m),7.84(2H,d, J=8.8Hz) .

Example 1
oo o om
HO-N -OH
— OO O
H,N NH,

2
To a dimethylsulfoxide (126 mi) suspension of
12.6 g of 4-(3-{4-[3-(4-cyanophenoxy)propyl]-1-
piperidinyl}propoxy)benzonitrile was added 19.1 mL of a
15 50% hydroxylamine aqueous solutiocn, which was then
stirred at 50°C for 19 hours. The mixture was cooled
down to room temperature, to which 260 mL of water was
added dropwise over a period of 50 minutes, followed by
stirring at room temperature for 30 minutes and then
20 under cooling with water for 2 hours. The precipitate
was collected by filtration to provide 15.0 g of 4-{3-
[4—(3~{4—[amino(hydroxyimino)methyl]phenoxy}propyl)—l—

piperidinyl]propoxy}-N'-hydroxybenzamidine as white



10

15

20

15 To this m xture was added 0.10 g of 5% pal | adi um
carbon, which was then stirred under hydrogen

at nrosphere for 2 hours and 15 m nutes. |nsoluble
matter was filtered off before adding 4 nL of 6.0

mol /L hydrochloric acid, anicinsoluble matter was
then_ 20 filtered off, followed by distilling off the
sof¢éntt #9 Munder reduced pressure. A 5.0nol /L sodium

i AL el [y g
oL BEL40T,5 e B9Lh daaTakE 87, BYELLL L2iban.S o 0pey de

bi Bee AP RYIT prORBYG T bENSan ol Ha” 4S CHiEils“adrPasig) 1 65

[ am dr.oxyi @i hyl J, phepoxy} propyl ) - 1-
pigg??ggﬁyﬁ?bgégggg%?ﬁp1ﬁyg?é§§6§%ianidine was added
5.97 nL of apghipg1anbydride at room tenperature, which
was then stirred at roomtenperature for 1 hour and 20
m nutes. To this mxture was added 1.50 g of 5% 15

pal | adi um caPRoR, i ch,\e@s\m/&L%r 'OH

hydr ogen at o Hhe O 4 n¥urd and %0 utgs.

I nsol uble rmatter was filtered off, and 55 nmL "ot 6.0

nol /L hydrochl ori Ac@ay d s then a d. The sokMentN-OAe
was distilled gbf un&@ﬂn%r@{\/‘mﬁjl
was 20 added to theH,Msul'tant residue” The sol i NH,

matter was coIIecteqq y filtration to provide 14.0 QH

of 4- { 3- [ 4- AN
(3-{4- [ ami no{T i no) ey L ficfoxy) phapyl ) - 1-© NH,
H’;—Q NH
—_— 0/\/\N 0
H,N D/\/\ ‘@NHz
HO salt
(2-1)

To an acetic acid (10 mL) suspension of 1.07
g of 4-{3-[4-(3-{4-
[amino (hydroxyimino}methyl]phenoxylpropyl) ~i~
piperidinyl]lpropoxy}-N'-hydroxybenzamidine was added
0.64 mL of acetic anhydride at room temperature, which
was then stirred at room temperature for 40 minutes.
To this mixture was added 0.10 g of 5% palladium-
carbon, which was then stirred under hydrogen
atmosphere for 2 hours and 15 minutes. Insoluble
matter was filtered off before adding 4 mL of 6.0 mol/L
hydrochloric acid, and inscluble matter was then

filtered off, followed by distilling off the solvent



I peridinyl opoxy} benzam dine as white solid form
EHPNNR(DW%CE )p8 value: 1.30-1.45(2H,m, 1.45 25
1.70(3H, m, 1. 70-1. 90(4H, m, 2. 15- 2. 30( 2H, M), 2. 80-
3.00(2H, m, 3.10-3.20(2H, M, 3. 45- 3.55(2H, m, 4.
10(2H t J=6.2Hz), 4. 19(2H,t, JE6. | Hz), 7. 15(2

J=8. 4Hz 7.84(2H,d,J=8.4Hz), 7.8
6 %Edér %%%hééleQ%gs%re A )Omol/ sodium hydroxide

9. 15-9. 30(4H, , 10. 60-
g@ﬁlﬁ%brgg tsloéggﬁﬁlog‘ éngté the @es N@ng repigNe to
' -3 HN NH
Fyéﬁggen &h %ho £d g F8&38§8d EﬁocﬁﬁlscéﬁﬁanBPe(gglld

gbgﬁggﬁgﬁgéy?g}ggﬁlf%% pSFOH ﬁ?lépkg éx?fbéni%nﬁﬁrl

5€ {qnqgﬁlﬁeqEhﬂgowkébhgg?ﬁhgﬂbg roggﬁsg%ftkgged at

room tenperature ; OErs g gh
di syre . .
reSEF%gﬁgl?ggﬁgﬁggg%yagnggségFgédg%nwaggnt_%fld form

et hanol . Theretpywas added 1.54 g of ammoni um

acetate, which was then heated to reflux for 3 hours

and 45 mi nut®s.aTheceedetaONd x4 UEe) W@ésg&‘&%f@n doyn 4 g
to roomtenperature, to which mMervmsa

f ot | ofvedl-by- bdst3+{4-ng of f et hanol

10 [amino(hydroxyimino)methyl]phenoxy}propyl)—1-

15

20

25

piperidinyl]propoxy}—N’nhydroxybenzamidine was added
5.97 mlL. of acetic anhydride at room temperature, which
was then stirred at room temperature for 1 hour and 20
minutes. To this mixture was added 1.50 g of 5%
palladium-carbon, which was then stirred under hydrogen
atmosphere for 4 hours_and 40 minutes. Insoluble
matter was filtered off, and 55 mL of 6.0 mol/L
hydrochloric acid was then added. The solvent was
distilled off under reduced pressure, and ethanol was
added to the resultant residue. The solid matter was
collected by filtration to provide 14.0 g of 4-{3-{4-
(3—{4—[amino(imino)methyl]phenoxy}propyl)~1—
piperidinyl]propoxy}benzamidine as white solid form.
"H-NMR (DMSO-dg) .8 value: 1.30-1.45(2H,m),1.45-
1.70(3H,m),1.70—1.90(4H,m),2.15—2.30(2H,m),2.80—
3.00(2H,m),3.10-3.20(2H,m}), 3.45~
3.55(2H,m),4.10(2H,t,J=6.2Hz),4.19(2H,t,J=6.1Hz),7.15(2

H,d,J=8.4Hz),7.16(2H,d,J=8.4Hz),7.84(2H,d,J28.4HZ),7.86




10

15

20

15 under reduced pressure. Chloroformwas added to the

resultant residue, to which a 5.0 nol/L sodi um

hydr oxi de aqueous sol ution was then added to adj ust

the pHto 12.5. The precipitate was col |l ected by

filtration to provide 1.13 gﬁbf 4-{3-[4-(3-{4 20

[a i mno)neth % henoxy} ) -1 -
'ggﬁrgrﬁyp}ﬁﬁéboéy Eeﬁzgﬁ1 ?ag whrfe386kHdm of fr 60—

NIVR( 6) .6 val ue: 1.00 1.40(5H,n), 1. 60-

1, éB(ELﬂ mﬁ %Nsédg 95(4H, M), 2. 35- 2. 45(2H, m) , 2. 30-
2.90(2H, m, 3 98%2g|t J=6.5Hz), 4. 03(2H,t, J=6. 3%&) 6. 30-
7. 20( 4H, br 0at¥26P88-7. 00(4H, ), 7. 65- 7. 80(4H, ). 5

Example 4 NH H2 Nz NH -~HNCNO NH z 2 HC
salt To an ethanol (10 ni) suspen3|on of 0.50 g of

4-{3-[4-(3- opyl) 1-
pi |{oer|[d| §1yl ]{lgr%mmg m. of a

2.6 nol /L hydrogen chl |de/ethanol solutlon at room

10 tenperature, which é§ é{f§/x\;nn_*<:)}_q
m nut The

tenperature for 24 hOl'I__-Ii
precipitate was collected by filtration to provide

0.49 g of 4-{3-[4- H - NH
T o
4 oride a NH

(3-{4-[am no( mna) met hy}
di ne hydr dek
Hydrogen chloride was introduced into an

pi peridinyl] propoxy}lbbNza

2

ethanol (20 mL) suspension of 1.15 g of 4-(3-{4-{3-(4-
cyanocpnenoxy)propyll-1l-piperidinyl}propoxy)benzonitrile
under cecoling with ice, which was then stirred at rcom
temperature for 24 hours. The solvent was distilled
off under reduced pressure, and the resultant residue
was dissolved in 20 mL of ethanol. Thereto was added
1.54 g of ammonium acetate, which was then heated to
reflux feor 3 hours and 45 minutes. The reaction
mixture was cooled down to room temperature, to which
water was added, followed by distilling off ethanol
under reduced pressure. Chloroform was added to the
resultant residue, to which a 5.0 mol/L sodium
hydroxide aqueous solution was then added to adjust the
PH to 12.5. The precipitate was collected by
filtration to provide 1.13 g of 4-{3-[4-(3-{4-

[amino (imino)methyl]lphenoxy)propyl)-1-

piperidinyl]propoxylbenzamidine as white solid form.



15 colorless solid form ''H NWR spectral data in
DVBO- d6 agreed with the val ues of Exanple 2. 80
Example 5 NC/ O---~-NOCN F HONHNONO NH s F
z To a dioxane (3.0 nli) susgension of 67 ng of

4- (3-{1-[ 3- (4-cyanophenoxy) pf&pyl ] - 4-

7 B-HORTEER B0 ey ?%%bﬁ-ﬁz-%é%ﬂéﬁgﬁafﬁqagﬁ,ed

whi fl f 2 h . T

o ) Ed G @ ot e At 26 Gani ch
10 f h d.d i se, fall d.Db

st e Wadh Batig atrrde Lor G0 i AnteerHng - 30-
ggeicﬁg@]'o(]tﬂ@]i{?o{t%%d\%% Gelheehad Tl Eeay eg L pyovi de

g 1- (3-{4- [ amzgathydr gxyi m no) net hyl ] phenoxy} propyl ) - 4-

10

15

pi peri di nyl ] propoxy}-2-fluoro-N -hydroxybenzam di ne as
pal e yellow solid form 1H NVR(DMSO d6).6 val ue:

1.00-1.40(5HJﬁ& : NH
1.80(4H, ), 1. 80 R 5T DH; 430-
2.90(2H, m) , 3.Hd 287, J=6. 4Hz) 2. 00( 2H, t, Y=6. ONH) , 5. 60-
5.80(4H, m) . 6. 70- 6. 85¢aH, m , 6. 90( 2H, d, J=8. 8Hz) , 7. 35-
7.45(1H M . 7. SMd%OMﬁH 0. BNH
81 Exanple 6 H,N NH,

HCI salt

To an ethanol ({10 mL) suspension of 0.50 g of
4—{3—[4m(3~{4—[amino(imino)methyl]phenoxy}propyl)"1—
piperidinyl]propoxyl}benzamidine was added 1.77 mL of a
2.6 mol/mL hydrogen chloride/ethanol solution at room
temperature, which was then stirred at room temperature
for 4 hours and 15 minutes. The precipitate was
cecllected by filtration to provide 0.49 g of 4-{3-[4-
(3-{4-[amino (imino)methyl]phenoxy}propyl) -1-
piperidinyl]propoxy}benzamidine hydrcchloride as
colorless sclid form.

'H-NMR spectral data in DMSO—&G agreed with

the values of Example 2.



HON{ OH H2 NO\ / NH2F ACONNQOAc HNNH2
F2 NH HNNH 2 F 2 To an acetic acid (2.0 nL)
suspensi on of 56 ng of 4-{3-[1-(3-{4

[ am no( hydr oxyi m no) net hyl | phenoxy} propyl )-4- 5

pi peri di nyl ] propoxy}-2-fluor® N -hydr oxybenzani di ne
was added 0.043 nL of acetic anhydride at room

t enper at ur e, CXACE was then stirred at the sane
tenperature for one hour. To this m xture was added
5.0 ng of 5% paltlqdi um car then stirred
under hydr ogeNcH 3
matter was filtere C &rf was

distilled off under reduced pressure. THereto were
added 6.0 nol/L hdeﬂf\Io = agid_a ter, fakl owsdoH
by distilling-off*the ~o@ deN%d\ purE.
The resul tant resi duB.Mas purified using silita ghH,
col utmm chromat ography (silica gel: ODS-AML20- S50 Ffrom
YMC, eluent; water). The resultant residue was

di ssol ved inTb. @ @loghnwat8ro ko) WikeBndidn0c#Okhlng of
sodi um hydr oxi de aqueous solution was™ then added to
adjdugB-the [pH(4ock2ndphéhexgpbubponiwas 20 stirred

under cooling with ice for 20 mnutes, and the

pr ecppirtdieyhasropbkettedfbyokbbtrabhobrt 0eprovi ded4d 1.0

5 mL cof a 50% hydroxylamine aqueous solution, which was
then heated to reflux for 2 hours. The mixture was
cooled down to room temperature, to which 10 mL of
water was then added dropwise, followed by stirring
under cooling with ice for 30 minutes. The precipitate

10 was collected by filtration to provide 63 mg of 4-{3-

[l—(3~{4—[amino(hydroxyimino)methyl]phenoxy}propyl)—4—

piperidinyllpropoxy}-2-fluoro-N'-hydroxybenzamidine as

pale yellow solid form.

"H-NMR (DMSO-dg) & value: 1.00-1.40(5H,m},1.60-

15 1.80(4H,m),1.80-1.95(4H,m),2.35-2.45(2H,m),2.80-

 2.90(2H,m),3.98 (2H,t, J=6.4Hz), 4.00 (2H, t, J=6.0Hz), 5. 60—

5.80(4H,m), 6.70-6.85(2H, m), 6.90(2H,d, J=8.8Hz), 7.35-

7.45(1H,m),7.58(2H,d,J=8.8Hz),9.43(1H,s5),9.50(1H,s).



10

15

20

82 ng of 4-{3-[1-(3-{4
[ am no(i m no) met hyl ] phenoxy} propyl) - 4- .
pi peri di nyl } propoxy}-2-fl uorobenzam di ne as white
solid form 5 1H NVR(DVSO d6)_ 6 val ue:
1.05-1.40(5H,n),1.60- 2.05(84 m, 2.30-2.45(2H, m, 2. 80-
2.90(2H, m, 3.98(2H,t, J=6.5Hz), 4. 02(2H, t, J=6. 3Hz), 6. 20-
6. 70( 4H, br 0ad)2BP#5- 6. 85(2H, M), 6. 92( 2H, d, J=8. 4Hz) , 7. 45
- 7.55(1H, m, 7. 71(2H,d, J=8. 4Hz). 10 Exanple 7 NC
O.... ~NO &RONN FA=0 NOH . 2ANQ NH=2\ F N-OHAS

. . /4
described in Exaip 0 0710 4- 30
[ 3- (4- cyanopheroxy) propyl ] - 1- pi peri di nyl opNJ’ky) - 2-

fl uorobenzonitrile wa d to provide 0.11 g of 4-{3-
[ 4- (3-{4-[am no(hydr oxs‘“ﬁbsmﬁ}n@lgyl\wwa @ N-OAc
15 pi peridi nyl ] propoxy}gafl o-N -hy ybenzamidine Ny
as white solid form 1I—|ﬁNI\/R( DMSO- d6) 8 val ue: F NHE
1.00-1.40(SH m_, 1. 60-
1. 75(4H, m), 1. 75- 1°90( 4H, m' A 3~ .’MM@ -
2.90(2H, M, 3.96(2H,t,J=& 5Hz), 4. 03(2H,t, J=6. 3Hz) , 5.
20 5.80(4H, m,6.75-6.90(2H, m, 6. 90(2H, d, J=8. 9Hz), 7. 35-
7.45(1H,m, 7.58(2H, d, J=8. 9Hz), 9. 43(1H, s), 9. 50( 1H, s) .
83 Exanple 8

To an acetic acid (2.0 mL) suspension of 56

2

mg of 4-{3-[1-(3-(4-

[amino (hydroxyimino)methyl]phenoxylpropyl)-4-
piperidinyl]propoxy}-2~fluoro-N'~hydroxybenzamidine was
added 0.043 mL of acetic anhydride at room temperature,
which was then stirredvat the same temperature for one
hour. To this mixture was added 5.0 mg of 5%
palladium-carbon, which was then stirred under hydrogen
atmosphere for 2 hours. Insoluble matter was filtered
off, and the solvent was distilled off under reduced
pressure. Thereto were added 6.0 mol/L hydrochloric
acid and water, followed by distilling off the solvent
under reduced pressure. The resultant residue was
purified using silica gel column chromatography (silica
gel: ODS-AM120-S50 from YMC, eluent; water). The
resultant residue was dissolved in 5.0 mlL of water, to
which & 5.0 mol/L scdium hydroxide aqueous solution was
then added to adjust the pH to 12.2. The solution was
stirred under cooling with ice for 20 minutes, and the

precipitate was collected by filtration to provide 43



HONOH HNNH2 FaACONNOAC HNO-"NO\ / NH z
2 2

Fz HNH \! ~~NO\ / NH HN

F As descri bed

in Exanple 6, 90 ng of 4-{3-[4-

(3-{4-[am no(hydroxyi m no) et hyl ] phenoxy} propyl) - 1-
pi peridi nyl] propoxy}-2-fluor8ZN -hydroxybenzam di ne
was 5 used ton&{ow de 34 ng of 4-{3-14-(3-{4-

[arﬁ“—jnoc(ﬁ i o)

Wi 1ienoxy} propyl ) - 1-

pi peri di nel#zlpqrqipoxy} 2-fl uorobenzam di ne as white

sol i+
1.05-1. 4
1

EiEtO 0

10

15

20

A6y vd REgIRyd:) -4~
1|§§ISH’J§) ’I%P?Eg’iyz}]ﬁoaﬁflzlog@benzamidine as white solid

(2H m, 3. 98( 2H, t, J=6. 5Hz) 4.03(2H,t, J=6. 0Hz) , 6. 30-
(41, br oad) , 6. 75- 6. 85(2H ,6.93(2H, d, J=8. 7THz) , 7. 45

§E%HD@.SE alt (@R A58 7"(@4 4@(%@% 3 R
2.05(8H,m),2.30-2.45(2H,m), 2.80-
2.90(2H,m),3.98 (2H, t, J=6.5Hz) ,4.02 (24, t, J=6.3Hz) , 6.20-
6.70(4H,broad), 6.75-6.85 (2H,m), 6.92 (2H, d, J=8. 4Hz) , 7. 45~
7.55(1H,m),7.71(2H,d, J=8.4Hz) .

Example 7

Nc—<;:>—o’\v’\nc:>v”\v"o—<::>—cw

F

HO- N-OH
—_ ’\V"N::>’\~’\o—<:jk—€
H,N NH

As described in Example 5, 0.10 g of 4-3-{4-
[3—(4—cyanophenoxy)propyl]—1—piperidinyl}pr0poxy)—2—
fluorobenzonitrile was used to provide 0.11 g of 4-{3-
[4—(3—{4ﬂ[amino(hydroxyimino)methyl]phenoxy}propyl)—l—
piperidinyl]lpropoxy}-2-fluoro-N'-hydroxybenzamidine as
white solid form.

"H-NMR (DMSO-de) .8 value: 1.00-1.40(5H,m),1.60-
1.75(4H,m) ,1.75-1.90(4H,m),2.30-2.40(2H, m), 2. 80~
2.90(2H,m),3.96(2H,t,J=6.5Hz) ,4.03(2H, t, J=6.3Hz), 5. 65~
5.80(4H,m),6.75-6.90 (24, m), 6.90 (2H,d, J=8.9Hz),7.35-

7.45(1E,m),7.58(2H,d, J=8.9Hz),9.43(1H,s),9.50(1H, s) .



10

NH HH\ / F HC salt F NHZ 84 Hydrogen chl ori de was

i ntroduced into an ethanol (10 nlL) suspension of 0.10

g of 4-(3-{1-[3-(4-

cyano- 3- f | uor ophenoxy) propyl ] - 4- pi peri di nyl } pr opoxy) - 2
- fluorobenzonitrile under ling with ice, which was
5 then stirrg thg sane tenperature for 1 hour and

10 minutes 5fd 8& omtenperature for 17 hours. The

solvent was distilled off under reduced pressure, and

the resul tanHoFRSI due was suspe

et hanol, to whi ¢h 22 '

10 added, folh heatlng ' )
and 30 m nutes. Fhe solvent was dlstllled of f uUnder

reduced pressure, he sul.tant, e was hkOAc
di ssolved in -8+B-HL ﬁ /L hy Iorld)
followed by distilli é“ t he solvent under re ucedNH

pressure. The 15 result n reS|due was purlfled u5|ng
silica gel colunn chrid

ODS- AML20- S50 TTOm YN . wat &) /4 o prd%

ng of 4-{3-[1-(3-{4- F

[ am no(i m no) nmet hyl ] - 3-f I uor ophenoxy} propyl ) - 4-

pi peri di nyl ] propoxy}-2-fl uorobenzam di ne hydrochl ori de
20 as V\,hi t e Boldesdwilmd Lk NMRGEMEG dO0Q Sy adfuet-{3-[4-
1.30-1.45(2H, m, 1.50-

1. f Bl ming ngv(wmtmo zneatmyzl 32 Y |81 ) -1~
2.95(2H m, 3. 10- 3. 20(2H

3. %’sf(@zﬁ%ﬂﬂl IReRYHY s r%bé'mwﬁoxm&@nﬂaz@loar@s-was

5 25, s PHRH My 17 0% 7 A5(3H /0 7. 8O- 7 78(2H m) , 9. 20-

[amino (imino)methyl]phenoxy}propyl) -1-

piperidinyl]lpropoxy}-2-fluorcbenzamidine as white solid

form.

'H-NMR (DMSO-dg) & value: 1.05-1.40(5H,m),1.60-
1.90(8H,m),2.30-2.45(2H,m), 2.80-
2.90(2H,m),3.98 (2H, t,J=6.5Hz),4.03 (2H,t, J=6.0Hz), 6. 30—
6.75(4H,broad),6.75-6.85(2H,m) , 6. 93 (2H,d, J=8.7Hz), 7. 45-
7.55(1H,m),7.71(2H,d, J=8.7Hz) .

Example 9
NG“§:>FO/\“A1(:>/“\/\O—<:}FCN
F ' F
Hﬁ*g:zk-/\”/\ NH
EtO : OEt
— O Svld

HClI salt
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9.50(OH, m, 10.95-11. 10(1H, broad). 85 Exanple 10 NH

HZN NH 2 NH H N OA~ND ,,~C\ / NH -3HC1.5H 20 z 2
(10-1) To a water (2.3 nmL) suspension of 1.0 g of 4-
{3-[4-(3-{4-[am no(i m no) et hyl ] phenoxy} propyl)-1- 5

pi peri di nyl ] propoxy} benzam dyne were added 0.72 g of
hydrochloric acid, 6 nL of 2-propanol, and 0.5 nL of

wat er at rooiydeopen athir € iddiwds wast fheRcsd | 1ned ab
40C. Thereto was added 9 nL of 2-propanol, which was

t herhane fr €10 unider s esdnsigpomi dh 0 CED fPproone- murl - The(4-
10 precipitated crystals were collected by filtration

t o€y provédel uozophafody {Bedpi(13-4-4iperidinyl } propoxy) —2-
[am no(i m no) met hyl ] phenoxy} propyl)-1- o

pi pEF¢ B REN 3 Priopoddg bardeam aiaie g ivhiydr diatd onitdiech was
pent ahydrate as col orless crystals. These crystals 15
wer el st e d atld sy stadies tempstrayt ugentfent 11 TuE%and 10
| H NVR spectral data in DMSO-d6 agreed with the
véﬁ@%t%?p BAMAH &P (tRTEpratpFeTdor vt dloy4o  The

T_‘%cg]?\f%t? gd_aa?szl_di(ssc% lnlte)d osfufS %%réiseironre%fucze% %rge sosfure, and
the resultant residue was suspended in 5.0 mL of
ethanol, to which 44 mg of ammonium acetate was then
added, followed by heating to reflux for 5 hours and 20
minutes. The sclvent was distilled off under reduced
pressure, and the resultant residue was dissolved in
8.0 mL of 1.0 mol/L hydrochloric acid, followed by
distilling off the solvent under reduced pressure. The
resultant residue was purified using silica gel column
chromatography (silica gel: OD$-AM120-550 from YMC,
eluent; water) to provide 46 mg of 4-{3-[1-(3-{4-
[amino(imino)methyl]-3—fluorophenoxy}propyl)—4*
piperidinyl]propoxy}-2-flucrcbenzamidine hydrochloride
as white solid form.

"H-NMR (DMSO-d6) & value: 1.30-1.45(2H,m),1.50-
1.70(3H,m),1.70-1.90(4H,m),2.20-2.30 (24, m},2.80-
2.95(2H,m),3.10-3.20(2H,m), 3.40-
3.55(2H,m),4.10(2H, t,J=6.0Hz) , 4.20 (2H,t, J=5.7Hz), 6.95-
7.05(2H,m),7.05~-7.15(2H,m),7.60-7.75(2H,m), 9.20-

9.50(8H,m),10.95-11.10(1H, broad) .



[ am no(i m no) net hyl ] phenoxy} propyl ) - 1-

pi peri di nyl ] propoxy}benzam di ne was added 14.3 g of
hydrochl oric acid, which was then stirred at 60C for
10 86 mnutes. Thereto was added 120 nlL of
2-propanol, to which 100 nz®»f seed crystals were
added, followed by stirring at roomtenperature for
35 m nut es amcdawmpder 10cooling with ice for 2 hours.
The precipitated 5 crystals were col |l ected by

e 28.3 g of

filtr on to provid

4-{3- t{:n’*o‘!ﬁ Q)M ﬁbxy}propyl)-l-
pi pegi i n propoxy} Remzam dinhe i h ochl ori de
pent aflydrate as col orl ess crystals. er content:

14. 0% 10 PowdeH¥X- y=x di f.f racrign.peaks 6N6, 13.2
16.1, 215,725 R9Y Ggikﬁﬁ}N{Ej%ﬁf%j%g—{ii}NWEg-3Hcp
4

spectral data DMSO-d6 agreed with the val B¥s of
Exanpl e 2. Exgnple 11 15 As described in Exanple 10,
31.1 g of 4-{3971)

5H ,0

pi per 1 Giny1] B apoRG) BENIAnT i nb T HEEFaRbsdf fbride® o 4-

LBt Bone s PR et LIRS0 PoShn il b o2y 11

5E%??ﬁégi&?#%PI8985%%P?€éﬁglﬂl&f?§ﬂ§§%%:%@?e@fo.72 g of

10

15

20

hanesu nic aci d. ter con

abiyal gey ' mL o
1Hh YR DVES:- 06) 2 65 y a @%%10%623 (%&é%r%‘&g) 8‘%“‘%20'5 1 of

1. 96(2H, m, 2. 15- 2. 25( 2H,

2.98(2H /) , BodB-Berd®d 2t e 3-vWich was then stirred at

40°C. Thereto was added 9 mL of 2-propanol, which was

then stirred under cooling with ice for one hour.
precipitated crystals were collected by filtration
provide 1.4 g of 4-{3-14-(3-({4-

[amino (imino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxy}benzamidine trihydrochloride
pentahydrate as colorless crystals. These crystals
were used as seed crystals.

Water content: 14.5%

The

to

'H-NMR spectral data in DMSO-ds agreed with

the values of Example 2.

(10-2)

Tc a water (40 mL)/Z2-propanol (80 mL)
suspension of 20.0 g of 4-{3-[4-{3-{4-
[amino {imino)methyl]phenoxy}propyl)-1-

piperidinyl]lpropoxylbenzamidine was added 14.3 g of

hydrochloric acid, which was then stirred at 60°C for 10



3.58(2H, n), 4. 09( 2H, t, J=6. 3Hz) , 4. 16(2H, t, IJ=5. 9Hz) , 7. 15(
2

H, d, J=8.8Hz), 7. 16(2H,d, J=9. OHz), 7. 82(2H,d, J=8.5Hz), 7. 8

4 (2H,d,J=8.3Hz),8.77-8.87(3H, mM,9.10-9.18(3H, M. 87
Exanpl e 12 As described in E¢anple 10, 21.6 g of 4-{3-
[4-(3-{4-[am no(i m no) net hyl ] phenoxy} propyl ) - 1-

pi pénudiesy| ] phepexy} heszaaudune2di acebat e-pi3phydnat e

5 was obtained from20.0 g of 4-{3-[4-(3-{4-

[ amhiohi dDAokgebliykEptenoxytpl epykYyeladded, followed by
pi peri di nyl ] propoxy}benzam di ne and 8.5 g of acetic
acsirvater atontemt tehipd¥aiire HE DIVRE MO d6) s Sanal Uhder
1.10-1.40(5H, m, 1. 62-

1. 80P6HNE) wit5i 68, §pr224002r47( 2Fhea) pReblpitated
2.60(2H, M, 2.84-2.92(2H, M, 4. 00-4. 15(4H, m, 7. 10-
07, EEYaFRAF, 7er8(apl degted sy ) fil Exahpbe 18 pBonsde 28.3 g
descri bed in Exanple 10, 30.3 g of 4-{3-

[ 49F 347431 &f hérm h&) He® hin} phERexyY bt BRI yx 1} propyl) -1-

ST SRR A0 Bl LT
by Be e TP T opoyy) BERLaRt dr FECSPF 15 1 g of sul furic
acid. Water ﬁ%?égn%%ngéggb I’L&—Lé\ﬂﬁ\/R( DVBO- d6) . 8 val ue:

1.40-1.90(7

102. 10(2H, M), 2p2ds2r 33( 24, N 27 943 Q4 (R - 3305 25 152,
3.36(2H, m, 3.62
16.1, 21.5, 25.5 (268) (shown in Fig. 1)
'H-NMR spectral data in DMSO-d¢ agreed with
the values of Example 2.
Example 11
15 - As described in Example 10, 31.1 g of 4-{3-
[4-(3-{4-{aminc (imino}methyl]phenoxy}propyl)-1-
piperidinyl]propoxyibenzamidine trimethanesulfonate
dihydrate was obtained from 20.0 g of 4-{3-{4-(3-{4-
[amino (imino)methyl]phenoxy}propyl)-1-
20 piperidinyl]propoxylbenzamidine and 13.6 g of
methanesulfonic acid. |
Water content: 4.6%
'"H-NMR (DMSO-d¢) .8 value: 1.36-1.79(7H,m),1.86-
1.96(2H,m),2.15-2.25(2H,m),2.34(9H,s),2.85-
25 2.98(2H,m),3.18-3.26(2H,m), 3.50~
3.58(2H,m),4.09(2H,t,J=6.3Hz),4.16 (2H,t,J=5.9Hz),7.15(2
#,d,J=8.8Hz),7.16(2H,d,J=9.0Hz),7.82(2H,d, J=8.5Hz), 7.84

(ZH,d,J=8.3Hz),8.77-8.87(3H,m), 9.10-9.18(3H,m) .



3.

69(2H, M, 4. 17(2H,t, J=6. 3Hz), 4. 25(2H,t, J=5. 7THz), 7. 14-
7.16(4H, m,7.78(2H,d, J=9. OHz), 7. 78(2H, d, J=9. OHz) .
Exanple 14 88 As described in Exanple 10, 25.0 g of
4-{3 [4-(3-{4-[am no(i m no) ngt hyl ] phenoxy} propyl)-1-

pi peri di nyl ] propoxy}benzam di ne tri phosphat e dehydrate
was obt ai ned Hxaomp120.1® g of 4-{3-[4-(3-{4 5

[ am no(i m no) net hyl ] phenoxy} propyl ) -1 -

pi peri di nyl | gropeediérzanindimenled 16,920 .& g of 4-{3-
phosphoric acid. Water content: 4.2% 1H NVR(DVSO- d6). 6
val ife: ( 3t {43~ [anag(cSHmn ol réthylQ phenoxy } propyl) -1~
1.94(2H, m, 2. 05-2.12(2H,m, 2. 27-2. 33(2H m, 2. 96-

3. GB(PEH I Y 13 23Ry e, a81164-ne3 dI@C2Hame, 1/2-hydrate
4.19(2H,t,J=6.2Hz),4.27(2H,t,J=5.6Hz), 7. 17(4

H, ¥aF=gbdiainer doemH2d, - F=9. Oz}~ 380¢2H3d,(3=9. OHz) .
Ex%ngbe 15 15 As described in Exanple 10, 26.5 g of

4- {{8ninp (ABINe) edkhyd( PReRey e PRPPYpheRoxy} pr opyl ) - 1-

pi peri di.nyl ] pr.opoxy} bepnzam di ne di-L-Iactate 3/2- _
Py B REG S Y BEORG Ui FoRE2B10 6 SoRT 4. Pa5| & 03, pstic
[agkg%(inino)nethyl]phenoxy}propyl)-l 20

pi peridi nyl ] propoxy}benzam di ne and 15.5 g of L-lactic

id. \at . 4.1% 1H NYR(DVBO- d6) , 3 val ue:
1733 1, 35( 61Ty T, gBnTenc: TN )3 value

10 SO Moo BIPART) 1 B SR 158
1.80(eH,m),1.75(6H,s),2.40-2.47(2H,m),2.50-
2.60(2H,m),2.84~2.92(2H, m},4.00-4.15(4H,m),7.10-
7.15(4H,m),7.78(4K,d, J=8.8Hz) .

Example 13

15 As described in Example 10, 30.3 g of 4-{3-
[4~(3-{4-[amino(imino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzamidine 3/2-sulfate triﬁydrate
was obtained from 20.0 g of 4~{3-[4-(3-{4-
famino (imino)methyl]phenoxy}propyl)-1-

20 piperidinyl]lpropoxylbenzamidine and 15.1 g of sulfuric
acid. |

Water content: 7.7%
"H~NMR (DMSO-d¢) .& value: 1.40-1.90(7H,m),2.02~
2.10(2H,m) ,2.24~-2.33(2H,m),2.94-3.04 (2H,m), 3.30-

25 3.36(2H,m),3.62-
3.69(2H,m),4.17(2H,t,J=6.3Hz),4.25(2H,t,J=5.7Hz),7.14-
7.16(4H,m),7.78(2H,d, J=9.0Hz),7.78 (2H,d, J=9.0Hz) .

Example 14



3.56(2H, M, 4.09

4.14(2H, m, 4. 19(2H,t, J=6. 5Hz) , 4. 26( 2H, t, J=5. 7THz) , 7. 15-
7.19(4H, m, 7.80(2H,d, J=9. OHz), 7. 80(2H, d, J=8. 3Hz) . 89
Exanple 16 NG~-O--~~ND O\ / CN MO | ~~--~" N OV

HN NH 2 2 Hydrogen chl oridggnvas introduced into an

et hanol (20 nL) suspension of 1.00 g of 4-(3-{4-[3-(4-
cyanophenoxy}pr apyttibepi per Edhmyl &propoxy) begzeni trik-
e 5 under cooling with ice, which was then stirred for
18 [4hodr$4-Thrisol vebhowastdiy$1 pheedxof fropger -1 educed
pressure, and the resultant residue was dissolved in
60piptrofiieyhapobpodp}bhngamndlitéobr Wakospidetle 2d Oy grate
of 0- nmethyl hydroxyl am ne hydrochl oride, to which 10.4
mwaf ¢btariedhframi pe.0ag ¢heh- dBopdt 68~ bdélded under
cooling with ice over a period of 2 mnutes. After
>st L rPiRg (Anine baethehpehenex el PoepdB) hburs, the
reaction mxture was added to a mxture of water and
chPHP&F b 1Y WhP EPP VA | Peherm s} ust &K t b6 pH a0°fisi ng a
1.0 nDIAL sodi um 15 hydr oxi de aqueous sol ution. The
orGRATRPEyeraGaS: separated, washed with water, and
thﬁntdried mﬁt@_ ?n drous sodium sul fate, followed by
di S2FFTi R oFF the’ Sol vent under reduced pressure.

The, r _q kesi as, pueifi in ik} ca gel
The, sy o) o8| QUPNES, Phe L]l P 02 R Pl

chro ography” (el uen of of ‘or m fret hano

10 Eo??%%ﬁ%érﬁ” , Mishy efhanelnwas Jhen addad. f of Iqued by
3.06(2H,m),3.32-3.38(2H,m), 3.64-
3.70(2H,m) ,4.19(2H,t,J=6.2Hz),4.27(2H,t,J=5.6Hz),7.17 (4
H,d,J=8.8Hz),7.80(2H,d,J=9.0Hz),7.80(2H,d, J=9.0Hz) .
Example 15
15 As described in Example 10, 26.5 g of 4-{3-

[4—(3—{4—[amino(imino)methyl]phenoxy}propyl)~1~
piperidinyl]propoxy}benzamidine di-L-lactate 3/2-
hydrate was obtained from 20.0 g of 4-{3-[4-(3-{4-
[amino (imino)methyl]phenoxylpropyl)-1-

20 piperidinyl]propexylbenzamidine and 15.5 g of L-lactic
acid. |
Water content: 4.1%
'"H-NMR (DMSO-d¢) .8 value: 1.33-1.35(6H,m),1.40-
1.70(5H,m),1.84-1.90(2H, m),1.99-2.07(2H,m),2.22-

25 2.29(2H,m),2.86-2.92(2H,m),3.21-3.25(2H, m), 3.50-
3.56{(2H,m),4.09-
4.14(2H,m),4.19(2H,t,J=6.5Hz),4.26(2H,t,J=5.7Hz),7.15-

7.19(4H,m),7.80(2H,d, J=9.0Hz),7.80(2H,d, J=8.3Hz) .



the solid by filtration to provide 0.99 g of 4-{3-[4-

(3-

{4-[ am no( et hoxyi m no) net hyl } phenoxy} propyl ) -1 -

pi peri di nyl ] propoxy} benzam de=0- et hyl oxi me as white

90

solid form 1H NMR(CDC13).6 val ue:

1.20-1.45(5H M, 1. 65- 89
1.84(4H, m, 1.88-2. 04(4H, m, 2. 45-2. 55(2H, m, 2. 90-
2. 98(2H n , 3.:9mgH.s)163. 96(2H, t, J=6. 6Hz) , 4. 02(2H, t, J=6

4Hz) 4.74(4H s), § 88(2H d, J= 8Hz) 2H, d, J=8. 8Hz),
7 .55(2H, d, §eB- anple 17
Eto o~\\N o / \ o' t 2N NH ' 31. To ethanol (8

mL) suspension of 0.gQ -[4-(3-{4_10 N-OMe
[ethoxy(|n1no)nEIh¥IIphe ¥ - 0 %

pi peri di nyl ] propoxy}b Buk: uenti all NH,
added 0.39 g of O ethyl hydroxyl am ne hydrochl ori de

and 0.84 nL of triethylam ne under cooling with ice,

whi ch was t Hewlizogery &b 1o Lidso miase iperacince d gmtd. mn

days. h§f15 reaction m xture was added to a m xture

of ?ﬁﬂ

drfh Tand SHEPERS L A viad & e fadiustdd e

) di hyd | ut
TP Al AT e NI BV Nt LR Eﬁ% e In%rlle
d hyd di
PO Bigta Wilkh 300 ke 896 STideea for 18
reqt%%% Pr ! %1v1; % @%Ssu'd&@@me%& ye A@§ggggdﬁ'c%%

using silica gel co chiormat ogr aphy
chlerefsera, ethanehe= I%Qul%aBQ residue was dissclved in 60

10

15

20

ml. of ethanol. To this solution was added 2.07 g of O-
methylhydroxylamine hydrochloride, to which 10.4 mL of
triethylamine was then dropwise added under cooling
with ice over a period of 2 minutes. After stirring at
room temperature for 18 hours, the reaction mixture was
added to a mixture of water and chloroform, which was
then adjusted to pH 10 using a 1.0 mol/L sodium
hydroxide aqueous solution. The organic layer was
separated, washed with water, and then dried with
anhydréus sodium sulfate, followed by distilling off
the solvent under reduced pressure. The resultant
residue was purified using silica gel column
chromatography (eluent; chloroform:methanol = 30:1), to
which ethanol was then added, followed by collecting
the solid by filtration to provide 0.99 g of 4-{3-[4-
(3-{4-[amino (methoxyimino)methyl]phenoxy}propyl)-1-

piperidinyl]propoxy}benzamide=0—methyloxime as white



pr

ovide 0.20 g of 4-{3-[4-(3-{4 91

[ am no( et hoxyi mi no) net hyl ] phenoxy} propyl ) - 1-

pi

peri di nyl ] propoxy} benzam de=0- et hyl oxi ne as white

solid form 1H NVMR(CDC13).6 value: 1.20 5

1.
1.
3.
2

H,

8.

45(SH, m), 1. 32(3H, t, J=7. OHz}g1. 32(3H, t, J=7. OHz) , 1. 65-
85(4H, m), 1. 85-2. 05(4H, n), 2. 45- 2. 52( 2H, m) , 2. 90-
094 2 g32 96( 2H, t, J=6. 6Hz) , 4. 02( 2H, t, J=6. 3Hz) , 4. 14(

o HINVIRQEDL 14) 18 (2H, @ J=17. THz) , 45 79K Ald, S) . 6588(2H, d, J

SHA4 GLBI()2H, .B&=8B.BHZH , )53 23 &, .58 BHay),, 2 38(-2H, d
10 J=8.BHz). Exanple 18 HN / \AN~~~O NH Et O CEt

H2N- VNG ENER , Bo S &t an Gl . (66 21t Sisipeitisd ot a2 (RE2G ,g=6.

of

pi
0_

et hyl =4- { 3-[ 4- (3-{

4
‘I;[ et%’@)@y(‘ﬁ ‘rﬁlln(dl)[-h'ﬁ)hﬁ ']%éﬁb@pm%wz))'rﬁ A5 2H,d, J=8.8Hz),7

peri di nyl ] propoxy}benzi m date were added 0.61 g of
-2, ZH 2L 13758180567 o et 19y (Rl g Pl - &izie  hydr ochl ori de

and 0.84 nlL _of triethylam ne at roomtenperature,
whi ch was t F&&S ldd at the same tenperature for
one week. Chloroformand water were added to the

reacti on 20 sBNut ,f- A\ The or ic_layer S g@par at ed,
washed with a .‘@f: @d SO(NW@ ous
an&tPhe

sol uti on,

dried wi th anhydrous magf¥ti um

sulfate, followed by EiegNI!Ij of f the~spl vent un N-OEt
reduced pressure—The 92 ‘)—@—OA‘/\NQMO 4
H,N NH,

10

15

20

To an ethanol (8 mL) suspension of 0.20 g of
ethyl=4-{3-[4-(3-{4-
[ethoxy (imino)methyl]phenoxylpropyl)~1-
piperidinyl]propoxylbenzimidate were sequentially added
0.39 g of O-ethylhydroxylamine hydrochloride and 0.84
mL of triethylamine under cooling with ice, which was
then stirred at room temperature for 3.5 days. The
reaction mixture was added to a mixture of chloroform
and water, which was then adjusted to pH 9.7 using a
20% sodium hydroxide agueous solution. The organic
layer was separated, washed with water, and then dried
with anhydrous sodium sulfate, followed by distilling
off the solvent under reduced pressure. The resultant
residue was purified using silica gel column
chromatography (eluent; chloroform:ethanol = 20:1) to

provide 0.20 g of 4-{3-[4-(3-{4-



resultant residue was purified using silica gel colum
chr omat ography (eluent; chloroformethanol = 30:1), to
whi ch hexane was t hen added, followed by collecting
the solid by filtration to provide 0.12 g of
4-{3-[4-(3-{4- 5 [am no(2,2,¢
trifluoroethoxyi m no)nethyl] phenoxy}propyl)-1-

pi pemi idionydchopyd paxip) benngm; gastok? | dr2pyl) -1-
trifluoroethyl)oxinme as white solid form

1HENVR(GOGEEI)N T prakoey } beR@ahideEBHemhyl o@5mE0 as white

2.05(BH, m, 2.45-2.55(2H, m, 2. 90-

3. Ge(12Hd Mord..96(2H, t, J=6. 6Hz) , 4. 03(2H, t, J=6. 2Hz) , 4. 43(

2

H, GHINBREERY L4, 43valueg,:J3826Hz) , 4. 82(4H, s), 6. 89(2H, d, J

B. HAP, (eHom( 21 42338, 8HEY, 7084( 24, d2J38, 8HZY /7 0820 21 - §5-

, J=8.8Hz). 15 ExanBIe 19 HON/ \ /~\N ONOH_H N O

NH 12 82 (4H.mgy - 852% - O Fy iR N2 10— - REZ 2HTH) aR - 20~

N-met hyl - 2- pyrralidone (1 sol utign of Q. f

pr piog?/{i‘?@'ﬁlgi)'/a'\%ﬁéggdae&:g:%%é'gf%,(gﬂlt'Jz%ggzg'%'u(2

carban i ,m dazo ro t rature, whic _

Cnén 0y P ad 142 aheSTanBlRae B L2 She SnllR 20 ad - 0=

’S'f %2_8'1@)*}%'.8%‘(@)45 ROLLEoRE (19 Bk) g0LutLlgngat 170859,y 4,
10{ 3174~ 63z} 4- [ am no( hydr oxyi mi no) met hyl ] phenoxy} pr opyl )

- 1-pi peridinyl] propoxy}benzam de=oxi mre was added to

the m xturegghmpoemgenperature, which was then
stirred for 93

HN i:j C:: NH
EtO OEt
F,C” 0N | N-0""CF
3
— H >—o’\/\no/\/\o—< >—<f 3
H,N NH,

To an ethanol (€ mL) suspension of 0.20 g of
ethyl=4-{3-[4-(3-{4-
[ethoxy (imino)methyl]phenoxy}propyl)-1-

15 piperidinyl]propoxylbenzimidate were added 0.61 g of O-
(2,2,2-trifluorcethyl)hydroxylamine hydrochloride and
0.84 mL of triethylamine at room temperature, which was
then stirred at the same temperature for one week.
Chloroform and water were added to the reaction

20 solution. The organic layer was separated, washed with
a saturated sodium chloride aqueous solution, and then
dried with anhydrous magnesium sulfate, followed by

distilling off the solvent under reduced pressure. The



15 hours. The reaction m xture was added to a m xture
of chloroformand water. The precipitate was coll ected
by filtration and washed with ethyl acetate to provide
0.58 g of 4-{3-[4-(3-{4 5
[ am no( propi onyl oxyi m no) netyyl | phenoxy} propyl ) - 1-
pi peri di nyl ] propoxy}benzam de=0O ( propi onyl ) oxi ne as
whirteusobnd tesiiudHvAYRODMEE: d6) udingl si€lica gel column
1.08(3H,t,J=7.6Hz),1.08(3H,t,J=7.6Hz),1.10- 10
1. aD¢SiampgtaBby 1.(800dHk m) cil8befloOb{dthago2.3530:1), to
2.45(2H, m, 2. 45(2H, g, J=7. 6Hz) , 2. 45(2H, g, J=7. 6Hz) , 2. 80-
2. 80L2h, hpx3n99¢as, thombasiizy, 4f QU @ked , Irbc8Hgc 61165 (the
4 H,s),6.95-7.00(4H, m,7.60-7.70(4H, m. Exanple 20
HoRPLig oy \ 1 1 NoRt: HON O NPHRo LA O WIH ¢V oD £- B3+ [ 4- NHR{ 4-
15 To an N-nethyl-2-pyrrolidone (10 nL) solution of

50. hpn§nefZpdtyric acid was added 0.76 g of 1,1'-
car bonyl di i m dazo| e, at room tenperature, which was
t heht i‘ew?%‘ah%’fY%Wen%bm%tfﬂ%%%é}Rmpsbhé-hnur . An

ot MYA1 Ay PYEE SRS PNSe A 2 [0 21 L of 1. 00 9 of

i LR S RS PG T S o e

e T T e B Ty Bt s The

107 eachs o ) , 2. 45-2.55(2H, m), 2. 90~

3.00(2H,m),3.96(2H,t,J=6.6Hz) ,4.03 (2H,t,J=6.2Hz) ,4.43(2
E,q,J=8.6Hz),4.43(2H,q, J=8.6Hz),4.82 (4H,s),6.89(2H,d, J=
8.8Hz),6.90(2H,d, J=8.8Hz),7.54 (2H,d, J=8.8Hz), 7.54 (2H, d,
J=8.8Hz) .

15 Example 19
HON NOH
}h< >m0/\¢ﬂm(:>/“»/\o_< > {
H,N \\/ji NH,
ON N-O
» \)_< >_0’\/\O/\/\O__< >_<1
H,N NH,

To an N-methyl—Z—pyrrolidone4(10 mL) solution
of 0.35 g of propionic acid was added 0.76 g of 1,1'-
carbonyldiimidazole at room temperature, which was then
stirred at the same temperature for one hour. An N-
20 methyl-2-pyrrolidone (10 mL) solution of 1.00 g of 4-
{3-[4-(3-{4-[amino (hydroxyimino)methyl]phenoxy}propyl) -
l-piperidinyl]propoxylbenzamide=oxime was added to the

mixture at room temperature, which was then stirred for

'



m xture was added to a m xture of ethyl acetate and
wat er. The precipitate was collected by filtration and
washed with ethyl acetate to provide 1.10 g of
4-{3-[ 4-
(3-{4-[am no(n-butyl oxyi m noj4ret hyl | phenoxy} propyl)-1
5 pi peridinyl]propoxy}benzam de=0- (butyryl)oxi ne as
whilte hosialsi.d Tﬁ@”EGéHtNMR(QN@@MQ@)M@SVQBH%d to a mixture
0.92(3H,t,J=7.4Hz), 0. 92(3H,t, J=7. 4Hz) ,
1. ¢@(5H10¥pfo5ﬁ-inﬁO@iEHrU} 2n35pi8cip 1tate was collected
2.45(2H, m, 2. 42(2H,t, J=7. 3Hz), 2. 42(2Ht J=7.3Hz), 2. 80-
2. 9&(2Hlnra3199(2hwtwasﬁeakhitn 0462t bedEBLBHE), B:-64( de
4 H,s),6.95-7.00(4H,m,7.63-7.66(4H, m. Exanple 21
HONS&HQ pfpdNUI-Ofr (B-BH O H 2 LBUON}- / \\ OO
At Bu HZNp \ / NH2 31 To an N-nethyl -2-pyrrolidone
5 1@)3%51%6159!311%3/1@5}’9#11@0 nieyhpl | pheabie} peodyhasi -
added 0,76 g of 1,1'- carbonyldiim dazole at room
teﬁb@?ﬁfﬁ%@yl%BF%BO%HQb?héﬁml§¢T®réﬁr@pl®nElSaneme as
teﬁgeﬁaturf f0£ 1 hour and 20 mnutes. An

thy1 215y rFofTdone (10 ni) solution of 1.00 g of

4-
[aﬁngﬁ@gﬁr oxydlzg‘n RoyAkehy | ] phenoxy} propyl ) -1 -
dded to th
T R R A e o Fetbst i rred-at

10t he. @M%y LRNPEred 1 & § Ofn Zn)hoursy _1Thes [AACH on i xture

2.45(28,m),2.45(2H,q, J=7.6Hz),2.45 (2H, q, J=7.6Hz) ,2.80-
2.90(2H,m),3.99(2H,t, J=6.5Hz),4.04 (2H,t, J=6.3Hz), 6. 65 (4

H,s),€.95-7.00(4H, m),7.60~7.70(4H,m) .

Example 20
HON Cj Cj NOH
/\/\O\/\o
H,N /\/([)L NH, 0 .
0- - J'k/\
— OO O
H,N NH,
15 To an N-methyl-2-pyrrolidone (10 mL) solution

20

of 0.42 g of butyric acid was added 0.76 g of 1,1'-
carbonyldiimidazole at room temperature, which was then
stirred at the same temperature for one hour. An N-
methyl-2-pyrrolidone (10 mlL) solution of 1.00 g of 4-
{3—[4—(3—{4—[amino(hydroxyimino)methyl]phenoxy}propyl)—
l-piperidinyllpropoxy}benzamide=oxime was added to the
mixture at room temperature, which was then stirred at

the same temperature for 14 hours. The reaction



95 was added a m xture of ethyl acetate and water.
The precipitate was collected by filtration and
washed with ethyl acetate to provide 0.81 g of
4-{3-[4-(3-{4- [amno(2,2 5
dinethylpropionyloxyinino)ng&hyl]phenoxy}propyl)-l-
pi peri di nyl ] propoxy}benzam de=0- (2, 2

di ety Propd oara/de)cpmma %Mﬂeﬁ soldthflorgBetate and
1H NVR(CDC13) _S val ue: 1.2

1W%Xé¥i'ﬁTﬁb:¥Méﬁiﬁﬁtékéyﬁéﬂ4dﬁLﬁbéﬁ&ﬂkﬁ5@@iﬂﬁaﬁhdﬂ5and
10 2. 05(4H, m, 2. 45-2.55(2H, m, 2. 90-
2 L AE M h PR, tacktetiHA)o $QAGE, 11, J56.cE ) , 4~ (B[4~
H, 83 64 -9 r2ibh ol 481 tBHA) % y6i. i (D ect, ) AS . B0 7 MR, 10, 1L -
= 8.8Hz),7.64(2H,d, J=8.8Hz). Exanple 22 ;o0-000-0 15

5 Top iave N-dret iyl p 2oy y i d rdene. &&= )b wgotntii e iref G 4hite
g of nethyl =hydrogen=succi nate was added 0.52 g of
1, ot garbonyl dii m dazol e at room tenperature, which
vvals then stirred at the sane tenperature for 2 hours.

W@%M@o‘f’@h&ﬁ}e (10 m.) solution of 0.50 g
RN (3

L %t%«w At Rt R PG 8y 25T
P L A e et hon ot i L r e at
10 0% 48 Eﬂf'«@ﬁ L P e B R SR S 2 80-
wed &g (o NSl 4o £ IR ef- dvag; f) ',|4t.%r4e@£p,ftf,'J=fGQ|EJP&V)’e,ck By (4
s),6.95-7.00(4H,m),7.63-7.66(4H,m) .

Example 21

H,r@ﬂ“"@’\” -4,
*@ﬂ“@’\” @ﬂ”

To an N-methyl-2-pyrrolidone (10 mL) solution

15 of 0.47 g of pivalic acid was added 0.76 gof 1,1'-
carbonyldiimidazole at room temperature, which was then
stirred at the same temperature for 1 hour and 20
minutes. An N-methyl-2-pyrroclidone (10 mL) solution of
1.00 g of 4-{3-[4-(3-{4-

20 [amino (hydroxyimino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxylbenzamide=oxime was added to the
mixture at room temperature, which was then stirred at

the same temperature for 2 hours. The reaction mixture



adjustnment to pH 7.0 using a 5 nol/L sodi um hydroxi de
5 aqueous sol ution before adding a saturated sodi um
chl ori de aqueous sol ution. The organic |ayer was
separated and dried w th anhydrous magnesi um sul f ate,
followed by distilling off tde solvent under reduced
pressure. Ethyl acetate and water were added to the 10
r esubt adtietesi gt uFbeodr gany¢ hayertwasngepacatred, The
washed with water, and then dried w th anhydrous
mapgresipitsukf ate, chbollkavwed by distirhking ehfi Whehed with
sol vent under reduced pressure. The resultant residue
wastsuspendedtentdi psopidpyD.etherofand {Bhe4soBi-d4-15
matter was collected by filtration and washed with

et hynineéfake and diisopropyl ether to provide 0.24 g

of 4-(3-{4-[3-(4-{am no[ (4-met hoxy- 4-

2 oxBBUEYNYIPBRY L AR nbP i hyhd phehoxy ) phepykyigropyl) -1-

10

15

20

piperidlnyl}gropoxy)benzanide=o-é(4-nethoxy-4 20
oxBYBEEYHYIY kP REPASY WAPR e2BbHETOT 6F N7 -
1H—NNR&§DC13&,5 val ue:  1.20-1.45(5H m, 1. 65-

2. DEFBHI R PEOREDY 55 IRy 29 Wil be 89 4l n§orm 80-

%: ](95%% ﬁ'gch‘?ggésﬂ,a%??é. 71¢9H, s), 3. 97(2H, t, J=6. 6Hz) , 4.

S DoCl i Bht) & BO(2H bt 26! Hheg) ot oY 2 B b Fhe) 55

L[%P%éf%%@?%i%:{i%%fgaﬁgéF$$Fb;gﬁi-7HZ). 97 Exanple 23
3.00(2H,m),3.97(2H,t,J=6.5HZ),4.04(2H,t,J=6.5Hz),4.92(4
H,S),6.90(2H,d,J=8.8HZ},6.91(2H,d,J=8.8H2),7.64(2H,d,J=

8.8Hz),7.64(2H,d, J=8.8Hz) .

Example 22
HON @ A~~~ o G NOH
H,N 0 NH,
—_— /rJLO‘N -0
2 H vie

To an N-methyl-Z2-pyrrolidene (5 mlL) solution
of 0.42 g of methyl=hydrogen=succinate was added 0.52 g
of 1,1'-carbonyldiimidazole at room temperature, which
was then stirred at the same temperature for 2 hours.
An N-methyl-2-pyrrolidone (10 mlL) sclution of 0.50 g of
4-{3-[4-(3-{4-
[amino (hydroxyimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzamide=oxime was added to the

mixture at room temperature, which was then stirred at



~BocHNVO N}--/~ N_O NHBoc H2N NH2 To an

N- et hyl - 2-pyrrolidone (4 nmL) solution of 0.23 g of
N-(tert-but oxycarbonyl)-L-valine was added 0.18 g of

| .1"-carbonyl diimdazole at roomtenperature, 5 which
was then stirred at the sanggtenperature for 3 hours.

An N-net hyl -2-pyrrolidone (6 nL) solution of 0.25 g
ofttle {hrfcd-edhdekrature for 3 hours. The reaction mixture

[ am no( hydr oxyi m no) et hyl ] phenoxy} propyl ) - 1-
piwzer iaided g epoxiytheny ani deoXi e enast cadded waa drhe
10 m xture at roomtenperature, which was then stirred
atIntsve wdree ntegrippar atas € iflore r8l kedifr,s . f ollleoweahdty on
m xture was added to a nmixture of ethyl acetate and
wertcer s tTiean tortgpafifc 1.y ers iwes as éparcet/dd s ambishre ch ywirtdx iale
saturated sodi um chlori de aqueous sol ution, and then
5 1R ol taiety dedies endgitisiaurn swtfuataded slddawed by
distilling off the solvent under reduced pressure. The
r &St BRIy igd ispendEds R I@ASGHIGNAT tdiFer
and the solid tter was collected by filtration _and
pl?ﬁpﬁré‘&eﬁ}si%ﬁil%rﬁeéa Wi EHNYIRT O FRNGFiaBhyuldate,
( nt ; chl oraf or.m et ha = 20:1) to provide 0.27 g
o?fzjo}fieéf_e{ddr_ V3 _d(lfﬁ): ?rjn-lﬁ:g[ (3%%]) _t@_e( &8 v_en% under reduced
b bon 1 NO-
Ry Y EoR eSS RSN T b NESEy ST Spyr et 68 the
10 PiReLH LAY HRqRaXy) bepzan §%=9-c[( 2 (LS Geparar
butpxycgrbonyﬁ)anino-3-netﬁ Igutyﬁéﬁ%giine agpﬁﬁﬁtgd'
S@b@%eﬁowﬁhhlwaN@EKDyﬁg“@ﬁknﬁd&%@@ewith anhydrous
magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue
was suspended in diisopropyl ether, and the solid
15 matter was collected by filtration and washed with
ethyl acetate and diisopropyl ether to provide 0.24 g
of 4-(3-{4-[3-(4~{amino[ (4-methoxy-4-
oxobutylyl)oxyimino]lmethyl}phenoxy)propyl]-1-
piperidinyl}propoxy)benzamide=0-[ (4-methoxy-4-
20 oxo)butylylloxime as white solid form.
'"H-NMR (CDC13) .8 value: 1.20-1.45(5H,m),1.65-
2.05(8H,m),2.45-2.55(2H,m),2.70-2.80(4H,m),2.80-
2.90(4H,m) ,2.90-
3.00(2H,m),3.71(3H,s),3.71(3H,s),3.97(2H,t,J=6.6Hz),4.0
25 4(2H,t,J=6.3Hz),5.00~
5.20(4H,broad), 6.90(2H,d, J=8.7Hz), 6.91(2H,d, J=8.7Hz), 7.

63(2H,d, J=8.7Hz),7.63(2H,d, J=8.7Hz) .



5 0.90(6H, d, J=6. 8Hz), 0. 90( 6H, d, J=6. 8Hz) , 1. 05-
1.45(5&,n),1.41(9H,s),1.41(9H,s),1.60-1.95(BH,n),2.00-
2.10(2H, m, 2. 35-2.45(2H, m, 2. 80-2. 90( 2H, M, 3. 95-
4.10(6H M, 6. 65-6.85(4H, broad), 6. 97-7.00(4H, m, 7. 30-
7.40(2H, broad), 7. 60-7. 70(4H, 7. 10 Exanple 24 O
BocHN N. O NHBoc H2ZN ONH2 H2 HNO OO0 H2 2 NC salt
NH2 To an et hBrekp{@ EB) solution of 0.10 g of 4-

(3 {4-[3-(4- {anlno[(ZS) 2- (tert-butoxycarbonyl)am no-3

me | yl oxyi m no nethyl}phenoxy ropyl] - 1-
pi per i dio Y @ Q &8 Htert 15
butoxmqarb : ) ' \ -thylb t ] Qxi,me was added 5
nm. of 2.9 m)’_I dr ogen chlorlde/eth at room
tenperatu? —nas d_at the sanpe N%) NHBoc
t enperaftire fgﬁ\JS ‘ ‘ ; S Tihp Wy
added 1 nL of 2. 9Fbﬁll ydrogen c* Nno

whi ch was then stirred for 30 m nutes. The solvent WAS
distilled off under reduced pressure, and the

ded di I et her,
it S AR 2
p:r ocf/ﬂuf 3%'2838 gﬁgﬁgf‘ﬂ [B}&()?Y{Cfr[ ﬁlﬁ(ffz alinewas added
metdyl o 2y 110Xyl NSRS &e %%%?32(%% %é:()pylc)m lt\?mperature,

plperldlnyl]propoxy}benzam am no-

5 which was then stirred at the same temperature for 3

hours. An N-methyl-2-pyrrolidone (6 mL) solution of
0.25 g of 4-{3-[4-(3-{4-
[amino(hydroxyimino)methyl]phenoxy}propyl)—1—

piperidinyl]lpropoxylbenzamide=oxime was added to the

10 mixture at room temperature, which was then stirred at

15

20

the same temperature for 18 hours. The reaction
mixture was added to a mixture of ethyl acetate and
water. The organic layer was separated, washed with a
saturated sodium chloride aqueous solution, and then
dried with anhydrous magnesium sulfate, followed by
distilling off the solvent under reduced pressure., The
resultant residue was suspended in diisopropyl ether,
and the solid matter was collected by filtration and
purified using silica gel column chromatography
(eluent; chloroform:methanol = 20:1) to provide 0.27 g
of 4-(3-{4~-[3-(4~{amino[ (28) -2~ (tert-
butoxycarbonyl)amino-3-

methylbutylyloxyiminojmethyl}phenoxy)propyl}—1~




met hyl but yl yl ) oxi me hydrochl ori de as pale yellow solid
form 'H NVR(DMBO d6).5 value: 1.00-1.07(12H, m, 1. 30-
1.95(911, m, 2. 10-2. 35(4H, m, 2. 30-2. 50(2H, m, 2. 80- 10
3.00(2H, M, 3.10-3. 25(2H, M, 3. 90-4. 15(6H, M, 6. 90
7.20(BH, m, 7.65-7. 75(4H, m), 8.980- 8. 80( 4H, br oad) .
Exanple 25 HONE OH y2N NyZ BocHNO - N-O NHBoc t H2

| \pipeeNIOn XY 7o Topany Noaet iyl d@=py i ( b5 ) ddnee 5~ nl)
solution of 0.23 g of

N- (Perexposokgeat banyhy-3-hetcy heutlfl pbhokime ate maste
added 0.34 g of 1,1'- carbonyldiimdazole at room

t enpetd€uf@iMwhi ch was then stirred at the sanme
tenperature for 1 hour and 30 mnutes. An

N- met AR OM5f1sl i. Aowelys: nl) sol ution of 0.20 g of

fad et ey e 9ol T
P Y B Y A T s oS S urbly 2400
: hSZ W?%&a"ﬁ? elrh g rﬁi Ao o B st U

mat@f ( Inor@E%g 1 orﬁ%iwggba pqg%}ﬁd? d&iiﬁa %igdi

saturate sodlun1c d ‘agueous solutlon Then

driedyod gmbﬁm¥Pwm%ﬁmW@® mysul fate, fdlmmdby

distilling off ‘the sol'ven er reduced pressure.
10he resultanmmaﬁﬁiéhgamas purlfled using silica gel
col umm

BocHN\,ﬂ\ NHBoc

OO O
o LA e O™

HCI sakt

|I|Ilfl

To an ethanol (2 mL) solution of 0.10 g of 4-
(3—{4—[3—(4—{amino[(28)—2—(tert-butoxycarbonyl)amino—3—
methylbutylyloxyiminolmethyl}phenoxy)propyl]-1-
piperidinyl}propoxy)benzamide=0-[ (2S)-2- (tert-

15 butoxycarbonyl)amino-3-methylbutylyl]oxime was added 5
mL of 2.9 mol/L hydrogen chloride/ethanol at room
temperature, which was then stirred at the same
temperature for 18 hours and 30 minutes. Thereto was

added 1 mL of 2.9 mol/L hydrogen chloride/ethanol,

20 which was then stirred for 30 minutes. The solvent was

distilled off under reduced pressure, and the resultant

residue was suspended in diisopropyl ether, followed hy



chromat ogr aphy (el uent; chloroformnmethanol = 10:1) to
provide 0.14 g of 4-(3-{4-[3-(4-{am no[(2S)-2-(tert-
but oxycar bonyl ) am no-4 10

met hyl pent anoyl oxyi m no] net hyl } phenoxy) pr opyl ] - 1-

pi peri di nyl } propoxy) benzam des0-[ (2S)-2(tert-

but oxycar bonyl ) am no- 4- net hyl pent anoyl ] oxi ne as white
soldal feartmngl HINVR(IDCL 3ja ttevadweti ltration before
0.97(3H,d, J=5.9Hz), 0. 97(3H, d, J=5. 9Hz), 0. 99(3H, d, J=6. 1H
z wWadhigg( 3H,th JHE. sbidw)ody 2% ther to provide 80 mg of 4-
1. 90( 15H, m, 1. 45(9H, s) , 1.45(9H,s), 1. 95-2. 15(4H, m, 2. 55
- ABHHRH M B Enino ((2S) -Z2-amino-3-

3.10(2H, m, 3. 97(2H,t, J=6. 3Hz) , 4. 04(2H, t, J=6. 3Hz) , 4. 40-
20n@thylbutylyloxylmlno)methyl]phenoxy}propyl) Z1-

4 50(2H, M), 4. 95-5. 05(2H, M), 5. 15- 5. 35( 4H, br oad) , 6. 88-
%(Fkﬂ-‘r lwléawn%yjb@ww%@ra( 5@"2’6“3@1%036
BocH\H NNOY z ON2 O H2 NON, NO NHZ Y H

LY SRR LG ORA o FIREG BN IS 26 ) S a1l ssrlic
of 4-(3-{4-[3-(4-{am no[(2S)-2-(tert-
but%gg'b

ar bonyl ) am no- 4-

ety NRRNBABBYLOXYY HQIIEUNY ¢ NSRRI ROPH T35k
1.95(9H,m),2.10-2.35 (4H,m) , 2.30-2.50 (2H,m) , 280~
10 3.00(2H,m),3.10-3.25(2H,m) , 3.90-4.15 (6H,m), 6.90~
7.20(8H,m),7.65-7.75(4H,m) ,8.60-8.80 (4H,broad) .

Example 25

BocHN NHBoc

To an N-methyl-2-pyrrclidone (5 mL) solution

of 0.23 g of N-(tert-butoxycarbonyl)-L-leucine

15 monohydrate was added 0.34 g of 1,1'-
carbonyldiimidazole at room temperature, which was then
stirred at the same temperature for 1 hour and 30
minutes. An N-methyl-2-pyrrolidone (5 mL) solution of
0.20 g of 4-{3-[4-(3-{4-

20 [amino{hydroxyimino)methyl]phenoxylpropyl)-1-
piperidinylipropoxylbenzamide=oxime was added toc the
mixture at room temperature, which was then stirred at

the same temperature for 5 hours. The reaction mixture



5 pi peridinyl}propoxy)benzam de=0-[ (2S)-2-(tert-

but oxycar bonyl ) am no- 4- net hyl pent anoyl ] oxi e was added
20 L of trifluoroacetic acid under cooling with ice,
whi ch was then stirred at roomtenperature for 2 hours
and 10 m nutes. To the reactjiggn m xture was added 0.1
10 nL of trifluoroacetic acid , which was then stirred

f orwa2ladurt sco Theretumas f wiher added d ddd ofater. The
trifluoroacetic acid, which was then stirred for 3

howsgarfine Isoferenta vaseph rsiddd  edvagife dindath redictrated
pressure, and 2.9 nol/L hydrogen chloride/ et hanol was

15 safifiedy dholdovdd deyusdivet iddlivng cof,f drite tS@veitiadderth
reduced pressure. The resultant solid was suspended in

di izgprdpyls etdpres iful o tley dollllestachdpysaliiat indtitray of £
by filtration before washing with diisopropyl ether to

pr dV’lEdeSCOl\Mltg Wwidege {K?—qume(dSp{r&S[Smﬁeno( (28) -r2=anitret4

20 met hyl pent anoyl oxy) i m no] net hyl } phenoxy) propyl] - 1-

pi FES IR 14357 Spdieeh arrde =0 (C2Spel- ainlvery-

nmet hyl pent anoyl )OXI me hydrochl oride as white soI id
f(HQHrqm¢QQ9ﬁﬁH%¥} yxﬂgqvﬁnkgrq§9rm methanol = 10.1) to

0 UG S0 SO s L0 A .

1. 95(1BH M2, 20-2.30( 2 2.80-2.95(2H, m , 3. 10-
%1% yr?)@? qu (rk%’ﬂn% 10720(2Hn)m7 65 102

4 Bt RS s s o

plperldlnyl}propoxy )benzamide=0-{ (25) -2 (tert-
butoxycarbonyl)amino-4-methylpentanoyl]oxime as white
solid form.

lH-NMR (CDC13) & value:

15 0.97(3E,d,J=5.2Hz}),0.97(3H,d,J=5.9Hz),0.99(3H,d, J=6.1Hz
},0.99(3H,d,J=6.1Hz),1.25-
1.90(15H,m),1.45(%H,s),1.45(9H,s),1.95-2.15(4H, m},2.55-

2.65(2H,m),3.00-

[#%]

.10(2H,m),3.97(2H,t,J=6.3Hz),4.04 (2H,t,J=6.3Hz),4.40-
20 4.50(2H,m),4.95-5.05(2H,m),5.15-5.35(4H,broad), 6.88~
6.91(4H,m),7.63(4H,d,J=8.4Hz).

Example 26

BocHN\)L NHBoc

OO O

""“OL OO @—<

HCI salt

I NI



HON/ O~v "ONOH H2 NO/ NH2 BocHN O N N NHBoc
H2ZN NH2 To an N-nethyl-2-pyrrolidone (10 nL) sol ution
5 of 0.65 g of N-(tert-butoxycarbonyl)-L-isol eucine
1/2- hydrate was added 1.14 g of

|,1" -carbonyl diimdazol e at jgnoom t enperature, which
was then stirred at the sane tenperature for 1 hour

and 30 m nut €. sAcNaretflaptr 25 .0y miol isdaneiohSofld .10 g
solution of 1.00 g of 4-{3-[4-(3 10

{ 4 dfari-n@ et {®eyidm {ro)imet [(H2IS]) plReridaeykpr opyl ) - | -

pi peri di nyl Jpr opoxy}benzam de=oxi ne was added to the

m Yoipoe yags rboomlt) empercatéur e, which was then stirred at
the sane tenperature for 2 days. The reaction m xture
wageadidd e ens aaonileryriaiob leelyly lapbrare yandopat ér 1 ~and
15 insoluble matter was filtered off. The organic

9 apdpenidd ydparapery ) hesrea idech - ldLEr S2an8cthen

dried with anh%Qrous magnesi um sul fate, followed by
di?PFPFWﬁ@répp @l§8r€eW@tﬁﬁé@ﬁ“Pé&@&%éoﬁi@§sHﬁé Saded

| tant d f I
Tt sggpggﬁyaeesgahtaﬁsﬁ%zka LA
th | t d d
pf N N G N T R

%B%rl%yTééhE%%Qt'g% gﬁ%oEéaﬁﬁﬁgh”ﬁlﬁthedhé§°9&88¥'0.1

er to rovi

104 (:3- 64 E%l&ﬁU&@gbG%EQ%Sa§§H 2- (L8kh-was then stirred for

but oxycar bonyl ) am no- 3
mebhyhpartanoyhexyicsi pakmetkyhkphenaxy) prapybk- 1-

pi peri di nyl } propoxy) benzam de=0-[(2S, 3S)-2-(tert-

trifluorcacetic acid, which was then stirred for 3
hours. The solvent was distilled off under reduced
pressure, and 2.9 mol/L hydrogen chloride/ethanol was

15 added, followed by distilling off the solvent under
reduced pressure. The resultant solid was suspended in
diisopropyl ether, followed by collecting sclid matter
by filtration before washing with diisopropyl ether to
provide 0.04 g of 4-{3-[4-(3-{4-[amino((28)-2—-aminc~4~

20 methylpentanoyloxy) iminolmethyl}phenoxy)propyll-1-
piperidinyl]propoxyl}benzamide=0-((2S)-2-amino~-4-
methylpentanoyl)oxime hydrochloride as white solid
form.
"H-NMR (DMSO-dg) .8 value:

25 0.90(3H,d,J=6.6Hz),0.90(3H,d,J=6.6Hz),0.91(3H,d, J=6.3Hz
),0.91(3H,d,J=6.3Hz),1.30-1.45(2H,m),1.50-
1.95(15H,m),2.20-2.30(2H,m),2.80-2.95(2H,m),3.10-

3.20(2H,m),3.75-4.30(6H,m),7.10-7.20(4H, m}, 7.65-



10

15

20

5 but oxycar bonyl ) am no- 3- net hyl pent anoyl ] oxi ne as
white solid form | HNWR (CDC13) . 8 val ue:
0.95(3H,t,J=7.4Hz), 0. 95(3H,t,J=7.4Hz), 1. 02(3H, d, J=6. 8H
z ),1.02(3H,d,J=6. 8Hz),1.15 10

1.50(7H, m, 1. 45(9H,s), 1. 45(;93 s), 1. 50- 2. 20(12H, M, 2. 60
- 2.70(2H, m, 3. 05

3. P EH Mm)3, DA+ 140861 didadh (4 t, J=6. 2Hz) , 4. 25-
4.40(2H, M, 5. 10-5. 25(4H, m, 6. 85-6. 95(4H, m, 7. 60-

7. 8654 3 H )b r dad )Exéaingl - 128, BocHN Krddd) NHBoc H2 O O\
/ NH2 H2P1 ON\ OH2 HNN- " Q2 HC salt NH2 To an
et hanol (5 mMlamgaleutdn of 0.20 g of 4-
(3-{4-[3-(4-{am no[ (2S,3S9)-2-(tert-

but Ii\jcar bonyl ) am no-3

PE@QY‘“&W*@!MQ‘ @ Ppropyl 1-1- 20
pi pgrmdl pr opoxy nzam de=0 RBS) -2(tert-

but oﬁycar bonyl fani no- 3- met hyl pent anoyl‘]om me vvas ad d
2 nmL of Bochl &-ydragen chlori /et hanol NHBoc
104—tewper at jr e, j @ WS

tenperature {f or B NMoulFs Theret o“was added 2 9

nol /L hydrogen chf ori de/ et hanol , whi ch was then

stirred for 26 hours. Thereto was further added 1 nL

of 2.9

\Va

To an N-methyl-Z2-pyrrolidone (10 mL) soclution
of 0.65 g of N-(tert-butoxycarbonyl)-L-isoleucine 1/2-
hydrate was added 1.14 g of 1,1'-carbonyldiimidazole at
room temperature, which was then stirred at the same
temperature for 1 hour and 30 minutes. An N-methyl-2-
pyrrolidone {15 mL) solution cf 1.00 g of 4-{3-[4-(3-
{4-[amino (hydroxyimino)methyllphenoxylpropyl)-1-
piperidinyl]propoxy}benzamide=oxime was added to the
mixture at room temperature, which was then stirred at
the same temperature for 2 days. The reaction mixture
was added to a mixture of ethyl acetate and water, and
insoluble matter was filtered off. The organic layer
was separated, washed with water, and then dried with
anhydrous magnesium sulfate, followed by distilling off
the solvent under reduced pressure. The resultant
residue was purified using silica gel column
chromatography {(eluent; chloroform:methanol = 30:1),
and the resultant solid was suspended in diisopropyl
ether, followed by collecting the solid matter by

filtration before washing with diisopropyl ether to



5 nol /L hydrogen chl ori de/ ethanol, which was then
stirred for 3 days. The solvent was distilled off
under reduced pressure, and the resultant solid was
suspended in diisopropyl ether, followed by
collecting the solid matter 1y filtration before
washing with diisopropyl 10 ether to provide 0.13 g of
4- { Brpoa-1E8- 0438 gmofo@-2S-38)--[3-anw-namdno [ (2S, 3S) -2- (tert-
met hyl pent anoyl oxyi m no) net hyl ] phenoxy} pr opyl ) - 1-
pi peHiteREFRFbropéx pibenzdr de=0- ((2S, 3S) - 2- am no- 3-
nmet hyl pent anoyl ) oxi ne hydrochl oride as white solid 15
forWﬁtﬁﬂlﬂﬁRG@WBQﬂQSYi@imaﬂmeth9185henoxy)propyl]—1—
0.95(6H, M, 0. 99(3H, d, J=6. 8Hz), 0. 99( 2H, d, J=6. 8Hz) , 1. 20-
2. 1BLRPA A RPLIBroreRy 2henyari 86=2- 952 2H3®) - 3- 10ert-
g.ZO%EH,n),3.95-4.30(6H,n),6.95-7.05(4H,n),7.05 20

. 2BEARF Y2 78BY ) #Bine Aymet BplBeB0iney bt oail)e 8aF5white
8-9Q£Eﬁ|b§°ad)- Example 29 NNH H N V~ N~ A0 -0 NH 2
NAC N 2°RNF2  To an N, N-di met hyl f or mani de (10 mi)

i e 1 e o (4051
Pi per gl siy] 4 ProPOXY} PERZgdt i ne Wes Added 45, n 4 se sus
},1.02(3H,d,J=6.8Hz),1.15-

10 1.50(7H,m),1.45(9H,s),1.45(9H,s),1.50-2.20 (12H,m) , 2. 60—
2.70(2H,m), 3.05-
3.20(2H,m),3.97 (2, t,J=6.5Hz),4.04 (2H, t, J=6.24z) , 4.25-
4.40(2H,m),5.10~5.25(4H,m), 6.85-6. 95 (4H,m) , 7. 60~
7.65 (44, m) .

15 Example 28

BocH:E[fio_ /\V/\N£:>,ﬁ\,/\ -0 NHBoc
HN o NH,
HﬁN(‘CLO—N -0 NH,
— r'Jyﬂ{:>_of\xﬁm(:>/~\/\ou<:>F4P
= HCI salt NH,

To an ethanol (5 mL) solution of 0.20 g of 4-
(3“{4—[3—(4~{amino[(28,38)—2—(tert—
butoxycarbonyl)amino-3-
methylpentanoyloxyimino]methyl}phenoxy)propyl]—l—

20 piperidinyl}propoxy)benzamide=0—[(2S,3S)—2(tert—
butoxycarbonyl)amino~3—methylpentanoyl]oxime was added

2 mL of 2.9 mol/L hydrogen chloride/ethanol at room



ni trophenyl =acetate at roomtenperature, which was
then 5 stirred at the sane tenperature for 1 hour and

15 mnutes. Chloroformand a 5% potassi um car bonat e
aqueous solution were added to the reaction m xture,

and insoluble matter was fil tgped off. The organic

| ayer was separated, washed sequentially with a 5% 10

pot &sgipemacarieonathe chquesus heal Wi on-andratsat Ypaked
sodi um chl ori de aqueous solution, and then dried with
anhyérgesaragresounbstibhiate, fraklrewedwhy diustHl biRE of 2.9
off the solvent under reduced pressure. Ethyl acetate
andmokdtehydspeeaddbdotrodeiethesullt antitksivedBerhvhi 68irred
was 15 then adjusted to pH 3.0 using hydrochloric

aci §°*ThE hgytseusThayerowasssépatheedaddddwashedo®i £ ho
gthﬁl acetate, which was then adjusted to pH 12.0

si HGLAL B¥diaashyahoxr dde dgtlkensl sovbitbnvadhehen stirred

pregi iga e was _collected by filtration to provide
0.8 og f iV§aceT??-S?bvgu¥3wfa-@35¥nlled off under

I T G I A—

1 ob 8H§%fﬁ‘%@%3,%€%’%§@£ﬁ?§@§%gg@ ’11521&?%’9@ goplid

2 AT OAT TS HTN ¢ S

10, 104kt o oS5y DR 4 1) -0 (RXpP| £ 30 "N O\ /

famino( {2S, 3S)-2-amino-3-
methylpentanoyloxyimino)methyl]phenoxy}propyl)—1~
piperidinyl}propoxy}benzamide=o—((2S,35)—2—amino—3—
methylpentanoyl)oxime hydrochloride as white solid

15 form.
'H-NMR (DMSO-dg) . & value: 0.85-
0.95(6H,m),0.99(3H,d, J=6.8Hz),0.99(2H,d, J=6.8Hz),1.20-
2.10(17H,m),2.15-2.30(2H,m),2.80-2.95 (2H,m), 3.10-
3.20(2H,m),3.95-4.30(6H,m), 6.95-7.05 (45, m), 7. 05—

20 7.20(4H,m),7.65—7.75(4H,m),8.50—8.60(2H,broad),8.75—

8.90 (6H, broad) .
Example 29
H
NH
§_< }.0/\v/\&::>/\w/\o_< >_¢
H,N NH,
Ac
, AN o
HN NH

To an N,N-dimethylformamide (10 mL)




As described in Exanple 29, 0.62 g of 4-{3

[4-(3-{4-[ am no( hexanoyl i m no) net hyl ] phenoxy} propyl)-1
- pi peridinyl]propoxy}-N -(hexanoyl)benzam di ne as
white 5 solid formwas obtained fromO0.50 g of
4-{3-[4-(3-{4- [am no(i m ng)yxet hyl ] phenoxy}propyl)-|

pi peri di nyl } propoxy}benzam di ne and 0.68 g of 4-
niduapnendrehexaneat @ JHHANNRCGRCL3)-.(§ -val ue: 10
0.91(3H,t,J=6. 7THz), 0.91(3H,t, J=6. 7Hz), 1. 20-

1. @b iraH, ingi b )GfethyQS pheidoRy ) 2yl ) -1-

2.55(2H, M, 2.54(2H,t,J=7.5Hz), 2. 54(2H,t, J=7. 5Hz), 2. 90-
3. 0Q(e2H, din yAL 1@O{(cid by, } bt 25l )d,14.e0 6/a2H ald ade6 .43Hz) |, 6. 93(
2

H,rd, L iAz) ] =6.c@4 @2, dt) @ onHtenped4t2ited, I8 chHmk,s7 then
4 15 (2H,d,J=8.7Hz). Exanple 31 HO~-"ND 0-4NH H2N \

| SNHX1rzdNEX the samN, Nedipeegityireofiwanildé ol amd) 15
suspension of 0.50 g of 4-{3-[4-(3-{4 107

[ FFHMEEST nSNheERfERrIphendx ¢} propyltpseium carbonate

pi peri di nyl ] propoxy} benzam di ne was added 0.78 g of
b&BAACHA- FOLNGEREN YL EarBERE! &CathEosRPCEApEr BEHBTE,
whi ch .was .then stirred at the sane tenperature for 50

5 ar?idr:dfléé’.lugileof‘%‘ft&?ﬁ] 4hd %ﬁé?rﬁgr 8tdddedoorABRiC

t 1 Xt . [ | [ t ed
waaNed SaGSRPREREy i ORORoSbo Ol 0Lt B da bbate>®

10 a%%%%%%i%%'%%EEBHQEg gqﬁ@EHEaggguﬁgghughﬁhgoggggrated

15

20

25

sodium chloride agqueous solution, and then dried with
anhydrous magnesium sulfate, followed by distilling off
the solvent under reduced pressure. Ethyl acetate and
water were added to the resultant residue, which was
then adjusted to pH 3.0 using hydrochloric acid. The
aqueous layer was separated and washed with ethyl
acetate, which was then adjusted to pH 12.0 using a
sodium hydroxide aqueous soluticn. The precipitate was
collected by filtration to provide 0.80 g of N'-acetyl-
4-{3-[4-(3-{4-

[ (acetylimino} (amino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}benzamidine as white solid form.
'H-NMR (DMSO-de) .8 value: 1.00-1.40(5H,m),1.60-
1.90(8H,m),2.09(3H,s),2.09(3H,s),2.35-2.45(2H, m),2.80-
2.85(2H,m),4.02(2H,t,J=6.3Hz),4.07(2H,t,J=6.3Ez),6.90-

7.10(4H,m),7.95-8.05(4H, m) .



aqueous solution, and then dried wth anhydrous 10
magnesi um sul fate, followed by distilling off the

sol vent under reduced pressure. The resultant residue
was purified using silica gel colum chromat ography
(el uent; chlorof orm nmethanol,= 4:1) to provide 0.67 g
of 4-{3-[4-(3-{4 15
[an1no(benzy¢g§%&ﬂgbgyylinino)nethylJphenoxy}propyl)-l

plperldlnyl]propoxy} N - (benzyloxycahbonyl)benzan1d|ne

as e . 6 val ue:

1.2 H, ,1 2. 05( 2@,@,255(2Hm) 2. 85-
20

3 OO(2H ;@\;\%zm J=6. 6Hz), 4. 06( 2H, t , J=6. SHQJLQ/&(/\
H s)T521( 2H, s){, Qj J=8. 6. 987 Jﬁh 7Hz) ,

.

. 20-7.50(10H, m, 7. 85(2H, d, J=8. 7Hz) , 7. 85(2H, d, J=8. 7Hz) .
Exanple 32 NH ~~N O\ / Ni2 HO) O EfQ N ~~/~/~
NXOEt -3- HEsNies¢eihe® Ot Rxapple0d?, 19-4a 9 of 1-13-
N, N-di met hyl f or mam de (10 i) suspen5|on of {
4- [ 8= [ 3= (4= [ aminami et oy b hee HyE §pnkhok %6@1?391’

pi peridinyl | propoxy}benzam di ne

et AyP=3LA BY bﬁéﬁw%br%on%%x%‘?gaﬁb%?%%ﬁlh?%raes e
5thg?1£a%o££egagtér alneé EPng@P?otS”BErELHﬁg[QQ 2{4—
famino (imino)methyl]lphenoxy}propyl)-1-

piperidinyl]propoxyl}benzamidine and 0.68 g of 4-

nitropnenyl=hexancate.
'H-NMR (CDCl3) .8 value:
10 0.91(3H,t,J=6.7Hz),0.91(3H,t,J=6.7Hz),1.20-
1.45(13H,m),1.65-2.05(12H,m),2.45-
2.55(2H,m),2.54 (2H,t,J=7.5Hz),2.54(24,t,J=7.5Hz),2.90~
3.00(2H,m),4.00(2H,t,J=6.5Hz),4.06(2H,t,J=6.3Hz),6.93(2
H,d,J=8.7Hz),6.94 (2H,d, J=8.7Hz),7.84(2H,d,J=8.7Hz),7.84
15 (2H,d,J=8.7Hz).

Example 31

— <T »@w«/\@/\» @4“ "0

To an N,N-dimethylformamide (10 mL)

suspension of 0.50 g of 4-{3-[4-(3-{4-




hours and 30 m nutes. Chloroformand water were added
to the reaction m xture. The organic |ayer was
separated, washed sequentially with water, a 5% 10
pot assi um car bonat e aqueous sol ution, and a saturated
sodi um chl ori de aqueous sol utipgn, and then dried wth
anhydrous nmagnesi um sul fate, followed by distilling

of f [aﬁﬁmamﬂmMﬁﬁ)mﬂtﬁ@l]bﬁ@%%%@}@&%@§qnel_The resul t ant
residue was purified using silica gel colum 15

chr ermteogoapiyl ] Gelopenty,) behlzamotione etkanabed 4.3k oo
provide 0.58 g of 4-{3-[4-(3-{4-

[ anibwozatlrdxycarbohyghiyii-naybehhy k] pheroxy} peapkihtire,

pi peridinyl] propoxy}-N - (ethoxycarbonyl)benzamn di ne as
whi #818l g st ohen 201 TrHeNVRECDE23yalevabuperitd0e for 50
1.45(SH,n),1.3633H,t,J:7.IFE),1.36(3H,t,J:7.IFE),1.65-

> OBEBHLAP 2. 4510r9502H, pjpgl2wgber were added to the
3.00(2H, M, 4. 00(2H,t, J=6.5Hz), 4. 06(2H,t, J=6. 3Hz) , 4. 22(

5 T action mixture. The organic layer was separated,

H q,J=7.1Hz),b4.22(2 ,J=7.1Hz),6.92(2H,d, J=8.8Hz), 6.9
3 ggashed séquentgatkg with a %% potéssium carbon;te
2H,d, J=8

(2H =8, 8Hz) . 7. 86( 8Hz), 7.86(2H, d, J=8. 8Hz) .
10958ExgH%|%O%%tERP|a?ﬂl%ﬁﬁ%tu%a%$#hf i ,chgride

CesaLbetel s BE e 3t ) Sl TR A ) o

10 magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue
was purified using silica gel column chromatography
(eluent; chloroform:methanol = 4:1) to provide 0.67 g
of 4-{3-[4-(3~-{4-

15 {amino(benzyloxycarbonylimino)methyl]phenoxy}propyl)wl—
piperidinyl]propoxy}—N'—(benzyloxycarbonyl)benzamidine
as white solid form.

"H-NMR (CDC13) .8 value: 1.20-1.45(5H,m),1.65—
2.05(8H,m),2.45-2.55 (2H,m) , 2. 85~ |

20 3.00(2H,m),3.99(2H,t,J=6.6Hz),4.06(2H,t,J=6.3Hz),5.21(2
H,s),5.21(2H,S),6.91(2H,d,J=8.7H2),6.93{2H,d,J=8.7Hz},7
.20—7.50(10H,m),7.85(2H,d,J=8.7Hz),7.85(2H,d,J=8.7Hz).

Example 32

H% ::
HN NH,
X 2
Et0" N
HzN NH2




5

i peridinyl]propoxy}-N -(pentyl oxycarbonyl)benzam di ne
gspmhite Zo%?d Por%?mas ggtained fromO0.50 g of 4-{3-
[4-(3-{4-[am no(i m no) et hyl ] phenoxy} propyl)-I -

pi peridinyl ] propoxy}benzam dipge and 1.20 g of 4-

ni trophenyl =pent yl =carbonate. 10 1H NVMR(CDC13).6
val ue: 0. 91(BHat, I5 -ldhizet@ 3 ¥ Hakide’ (Abz ) 1. 20-

2.05(25H, M, 2.45-2.55(2H, m, 2. 90-

3. BGOEDEAicd. 9F( ZHSD, J=6.£6M2) 34.1Q6((2H{u~J=6. 6Hz) , 4. 15(
2

H, tlaii&o8kming.) ket2K 1t phet okl brop92( 2iH-d, J=8. 6Hz) , 6. 9
3 15 (2H,d, J=8.6Hz), 7.85(2H,d, J=8. 6Hz), 7. 85(2H, d, J=

8. BEPPr 1 dERadpPe 0B xhi beazhmOdiNe\ whs\ addbll 0262 gkbf
OM~NOr 5~-0 HN NH 2z z As described in Exanple 31
50_gghglﬁﬂ—4i§goppqngg;garmgoate at room temperature,
[am no cyclohexyloxycarbon¥linino)nethyl]phenoxy}propy
| wWhic iﬁéﬁigpﬁ9|F5p55@QyP Ntke same temperaturg for 2
(cycl ohex Io§ carbonyl ) benzam dine as white solid form
ma§°85?aﬁﬁgd ¥r6ﬁ?5?§@'g 6h;ﬂr?§OFm-?3d{ua§er were added
[ apinp{i m no) pet hyl enoxy) propyl )-1 -

pigér?g?n§ﬁf EgBBXW ggﬂ%%n1d£%% %ﬁ%a@TQEi?iigézgzns)
cy =4- nj henyl =car bppat e. X
g Ll bt

10 potassium carbonate aqueocus solution, and a saturated
sodium chloride agueous solution, and then dried with
anhydrous magnesium sulfate, followed by distilling off
the solvent under reduced pressure. The resultant
residue was purified using silica gel column

15 chromatography (eluent; chloroform:ethanol = 4:1) to
provide 0.58 g of 4-{3-[4-(3-{4-
[amino(ethoxycarbonylimino)methyl}phenoxy}propyl)—1—
piperidinyl]propoxy}—N'—(ethoxycarbonyl)benzamidine as
white solid form.

20 'H-NMR(CDCl3) & value: 1.20-
1.45(5H,m),1.36{3H,t,J=7.1Hz),l.36{3H,t,Jr7.le),l.65~
2.05(84,m),2.45-2.55(2H,m),2.90-
3.00(2H,m),4.00(2H,t,J=6.5HzJ,4.06(2H,t,J=6.3H2),4.22(2
H,q,Jz7.1Hz),4.22(2H,q,J=7.1Hz),6.92(2H,d,J=8.8Hz),6.93

25 (2H,d,J=8.8Hz),7.86(2H,d,J=8.8Hz),7.86(2H,d,J=8.8HZ).



10

15

2.55(2H, m, 2. 90 10

3.00(2H, m, 3. 99( 2H, t, J=6. 5Hz) , 4. 06( 2H, t , J=6. 3Hz) , 4. 60-
4. 75( 2H, m),6 91(2H, d, J=8. 8Hz) , 6. 92( 2H, d, J=8. 8Hz) , 7. 85(
2 H d,J=8.8Hz), 7.85(2H d, J=8. 8Hz) . Exanple 35 H NH
HZNNH 02 OIfl, NC €hgH2 NO O\/ NN ~~ H 0

ad z As described in Exanple 31, 0.72 g of 4-{3- 15

[4-(3-{4-[ amiBepd 2323
trichl oroet hoxycar bonyl i m no) net hyl ] phenoxy} propyl ) - 1-
pi peri di nyl ] propoxy} - N (2,2, 2-

tri chior hoxycar benza i NeNHis white solid
form } OaImednf r 45[4(3 {4 20
[ anbpb(i 0) net hy| henoxy} propyl N

pi peridinyl] propoxy} benzam dine and 0.90 g of 4
nitrop ?q-t r| chl or oet h —car bonat ¢
| H- NVR( CDC13) . S \ .Lb-l-](

2. 05(8P M , 2. 45r
3. 00(2H, m , 4. 01(2Ht J= 6 5Hz) 4 08(2H, t, J=6. 3Hz) 24.87(

EL s), 4. 87( 2%83?%?@4@?& dryEgagly, 619502834928, 8RSy

7[4_89(2H d, J=8.8Hz), 7.90(2H,d, J=8.8Hz). 5 Exanple 36
[amino(pentyloxycarbonylimino)methyl]phenoxy}propyl)— -
piperidinyl]propoxy}—N’—(pentyloxycarbonyl)benzamidine
as white solid form was obtained from 0.50 g of 4-{3-
[4-(3-{4-[amino (imino)methyl]lphenoxy}propyl)-1-
piperidinyl]propoxylbenzamidine and 1.20 g of 4-
nitrophenyl=pentyl=carbonate.
'H-NMR (CDC13) .& value:
0.91(3H,t,J=7.1Hz),0.91(3H,t,J=7.1Hz},1.20~
2.05(25H,m),2.45~-2.55{(2H,m),2.90~
3.00(2H,m),3.99(2H,t,J=6.6Hz),4.06(2H,t,J=6.6Hz),4.15(2
H,t,J=6.8Hz),4.15(2H,t,J=6.8Hz),6.92(2H,d, J=8.6Hz),6.93
(2H,d, J=8.6Hz),7.85(2H,d,J=8.6Hz),7.85(2H,d,J= 8.0Hz).

Example 34

OO~ OH
JOLN jio
__,;O*)HZD;FQO«»@MO@{HZ O

As described in Example 31, 0.33 g of 4-{3-

[4-(3-{4-




BocN HN\ f ~\N~_/ ~\OH z BocN' * OH H2N\ f ON

v _O\/ NHz To achloroform (20 n.) solution of 2.17
g of
tert-butyl =[1l-am no-I-(4-{3-[4-(3-hydroxypropyl)-1-

pi peridinyl ] propoxy}phenyl) nmgthyl i dene] car bamate was

added 0.86 nlL of triethylamne at roomtenperature, to

1

15

20

10 wheind( A8 Indheady Inpishanesiy I . added
dr opwi se under cools ng with i%?@&Cﬁ%lﬁcgé{fgap\s@feﬁlror}ﬁyﬂé)roijyl
at rloommtigrepeichtyld dratpoxyg fmour . To this mixture were
added 0.36 nL of triethylam ne and 0.20 niL of
et hanssgiheanyio xiuaotiots 1) baer aaaalingd 28 LR ke s MHCR
15 was then stirred at roomtenperature for 50
m niEes ootpared waomaddéd toothe-geagui-gn-myyxture. The
rga}ni ¢ layer was separated, washed with a saturated
odi' @ "EHEBE NaengghEelpheobuyi pnppand-then dried with
anh¥)dr ous .magnesi um sul fate, followed by distilling
of f éBeFﬁSIE%F@EHPPBﬁMébeﬁédméédnpreseuﬁe76T@eof
res n resi due was dissolved in 20 nL of

Skopbary

di me X aeLLEGPhGRY ERcarengtef pot assi um

car hor F?[Qﬁ .49 _g.of N ,4- di hydroxybenzam di ne
vvergggﬁ&dgg(, d’ﬁl'é\/\%gllﬁ's%r}?f%gl {23Hean) 702 5or one
houp;SJthrrg)acﬁi%_m xture was cooled down to room
tenperature, to which water, chloroform and a sodi um

by ds oxo oe aguep sy i or t ded. The
organi c Iaye)lrJ was %’ﬁ’a@&'ﬁm@s’h@?ﬂ » L, J=6.3Hz),4.60-

4.75(2H,m),6.91(2H,d,J:8.8HZ),6.92(2H,d,J=8.8HZ},7.85(2

H,d,J=8.8HZ),7.85(2H,d,J=8.8H2).

Example 35
H \ NH
H N © °_<::>—4
2 0 NH,

0

cl M
ol 07N NJLO
— T GO o
H.N ) NH Cl
2

2

As described in Example 31, 0.72 g of 4-{3-
{4—(3-{4—[amino(2,2,2~
trichloroethoxycarbonylimino)methyl]phenoxy}propyl)—1—
piperidinyl]propoxy}—N’~(2,2,2—
trichloroethoxycarbonyl)benzamidine as white solid form
was obtained from 0.50 g of 4-{3-{4-(3-(4-
[amino(imino)methyl]phenoxy}propyl)—l—
piperidinyl]propoxy}benzamidine and 0.90 g of 4-
nitrophenyl=2,2,2—trichloroethyl:carbonate.

1H—NMR(CDCl;,),B value: 1.20-1.45(5H,m),1.65-

Gl
Cl



10

15

20

5 sequentially with a sodi um hydroxi de aqueous
solution and a saturated sodi um chl ori de aqueous
solution, and then dried wi th anhydrous nagnesi um

sul fate, followed by distilling off the solvent under
reduced pressure. The resyhktant residue was purified
using silica gel 10 colum chronatography (el uent;

c i .aysofsor,ma)yet.angl . 55 (24, b)) ,@ndygsuspended in a m xture
of chloroformand a sodlun1hydrOX|de aqueous

sd.Wa (@, rf)gld.aved Hyy: , 2wl Isect)i, ng ohe s ol idgrafiar 407 (2
filtration to provide 0.38 g of

t éf,ts)hut 7= ami, a-9l4-(C4 B3 0F=4-. 68=) 4 6195 (24, d, 5=8.8Hz) , 7
[ am no( hydr oxyi m no) et hyl ] phenoxy} propyl ) - 1-

pi-Ber (i2di, my J}=8r. Gpia y Fplién i), aetrhyl. Bsdene] car banmat e as
white solid form 1H NVR(DMSO d6).6 val ue: 1.05-

1. 40(SH, m, Examp3H, Sp, 1. 60- 1. 80(4H, n), 1. 80- 20

1. 95(4H, n) 2.35-2.45(2H,m, 2. 80

2.90(2H m %Q%ZHt J=6.6Hz), 4. 06(2H,t, J=6. 3Hz), 5. 70(

2
H, s), 6. 90( 2H,g o oslen/d 328,90 . 7. 58( 2H d. 3
= 8 8Hz),7.9 2HdJ88Hz)870-

9. 30
N

(2H, broad) , 9. 43B2¢N WM
a NH a HN NOE—EaN f%@‘bma To/an et 4

nm.) suspension of 0.3®8 g of

To a chloroform (20 mL) solution of 2.17 g of
tert—butyl=[1—amino—l—(4—{3w[4~(3—hydroxypropyl)— -
piperidinyl]propoxyiphenyl)methylidenelcarbamate was
added 0.86 mL of triethylamine at room temperature, to
which 0.48 mL of methanesulfonyl chloride was added
dropwise under cooling with ice, followed by stirring
at room temperature for one hour. To this mixture were
added 0.36 mL of triethylamine and 0.20 mL of
methanesulfonyl chloride under cooling with ice, which
was then stirred at room temperature for 50 minutes.
Water was added to the reaction mixture. The organic
layer was separated, washed with a saturated sodium
chloride aqueous solution, and then dried with
anhydrous magnesium sulfate, followed by distilling off
the solvent under reduced pressure. The resultant
residue was dissclved in 20 mlL of dimethylsulfoxide, to
which 1.43 g of potassium carbonate and 0.79 g of N',4-

dihydroxybenzamidine were added, followed by stirring



tert-butyl=[l-amno-1-(4-{3-[4-(3-{4-

[ am no( hydr oxyi m no) met hyl ] phenoxy} propyl)-1- 5

pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car banat e was
added 5 nL of hydrochloric acid at roomtenperature,
whi ch was then stirred at th? same tenperature for 15
hours. The solvent was disti ﬁed of f under reduced

Pr essurercandr Weher h¥as . SUPseaHent | yoad4 the. 1
resul tant residue, which was then ad?usté%%%%eﬁﬁfﬁzg%Oled

usi Agwa tomebbl serbumuRydeoxkde.RIUROHSLER] ULH 0By TDEN
precipitate was collected by filtration and was ea ’

Wi t Bndwat epdtamphodirdei8e22q0e8tis4sb3ul 4ok 3néfe then
[ am no( hydr oxyi m no) net hyl ] phenoxy} propyl )-1- 15

pi periddidny| Theopogyhbenzagedi nes asephih€-80! ik fsfogm

| H NVR(DMSO-d6) _6 val ue: 1.05-1.40(5H m, 1. 60-

$. 06€8HENF 121 85- RiUB(2Hs ol BGm8Pydroxide aqueous solution
2.90(2H, m, 3.96(2H,t, J=6.3Hz), 4. 02(2H,t, J=6. 2Hz), 5. 70(

2 #d)aes8buppted sodium chloride aquecus solution, and
6.95(4H, m, 7.58(2H,d,J=8.8Hz), 7. 71(2H,d, J=8. 5Hz) . 114
Exahpf 381¢f W LLINGO BAdr o WHIma HEps Hum SuO-NBoe, HIN lowed

v ng d.Tota%ietrah drof uran (20 nL) suspension of
1. 597 6T bHIBAYE e arit Heen E (Wiqeg: [eq@ed pressure.
o1 DET B T By e et Fishe et i avered
1@dd@t§iltilngl r@hPJma[@é&ﬁ’alpelpye F equoér{td:e c%rldor%f%?;:mwzifneqcfhanol =
4:1) and suspended in a mixture of chloroform and a
sodium hydroxide aqueous solution, followed by
collecting the solid matter by filtration to provide
0.38 g of tert—butyl=[l—amino—1—(4*{3—[4—(3—{4—

15 [amino(hydroxyimiﬁo)methyl]phenoxy}propyl}—1—
piperidinyl]propoxy}phenyl)methylidene]carbamate as
white solid form.

"H-NMR (DMSO-ds) & value: 1.05-
1.40(5H,m),1.44(9H,s),1.60-1.80(4H,m),1.80-

20 1.95(4H,m),2.35-2.45(2H4,m),2.80-
2-90(2H,m),3.96(2H,t,J=6.6Hz),4.06(2H,£,J=6.3Hz),5,70(2
H,s),6.90(2H,d,J=8.8Hz),6.98(2H,d,J=8.8Hz),7.58(2H,d,J=
8.8Hz),7.94(2H,d, J=8.8Hz),8.70-

9.30(2H,broad)}, 9.43(1H, s) .
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15

- 20

triethylamne at roomtenperature. To this m xture was
dr opwi se added 0. 35 nlL of nethanesul fonyl chloride
under cooling with ice, which was then stirred at room
10 tenperature for 20 m nutes. Chloroformand water
were added to the reactionq§ xture. The organic |ayer
was separated, washed with a saturated sodi um
chloride aquegysisolution, and then dried with
anhydrous nmagnesium sulfate, followed by distilling
of f the 15 sol vent under reduced pressure. The

resul tant rc3e s di ssQl Ln 20 f NOH

N, N- di et hyl f gr.p ¢—Ot 0~ wWhj ch”1.05 assi um
carbonate and’f g of N, 4- di hydr oxybefizanNi,ne

were then added, fojjowed by stirring at 60 tg 70
for one hour.lhgrea}(—*—w @b § K I‘WWQV\%H
to roomtenperat ur@,Nto i ch chl f orm and #EL ETNH,

were then added, f o'l owed by collecting the

precipitate by filtration to provide 2.23 g of
tert-butyl=[1-amno-I-(4-{3-[1-(3-{4 115

[ ani no( hydr 3%yidh FE Ry | (PpRédoryispeamiiop- £ 0.30 g of
s B G e B 0 U o™
1.50(5H, m 1. 44(.9H 1.60-1.90(8H, n), 2. 35-

2 12803 (335 550) picy 1 spaoRy T opy L) - 1-

4 H . H . H J=8.8Hz),6.98(2H, d, J=8
Py SRR B B S g T g e e g e uts

9 ati@egHsbread), RyA36LHI Sk c19:F5adp! ¢.38 EE%$e¥§98re,

which was then stirred at the same temperature for 15

AN

hours. The solvent was distilled off under reduced
pressure, and water was subsequently added to the
resultant residue, which was then adjusted to pH 12.5
using a 1 mol/L sodium hydroxide aqueous soclution. The
precipitate was collected by filtration and washed with
water Lo provide 0.22 g of 4-{3-[4~-(3-{4~

[amino (hydroxyimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzamidine as white solid form.
'"H-NMR (DMSO-d¢) .8 value: 1.05-1.40(5H,m),1.60-
1.90(8H,m),2.35~-2.45(2H,m), 2.80-
2.90(2H,m),3.96(2H,t,J=6.3Hz),4.02(2H,t,J=6.2Hz),5.70 (2
H,s),6.85-

6.95(4H,m),7.58(2H,d,J=8.8Hz),7.71 (2H,d, J=8.5Hz) .
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15

20

HZN / \ DANO NH 2 fioNNH\ / NH x To an ethanol (5
nmL) suspension of 0.50 g of
tert-butyl=[l-amno-1-(4-{3-[1-(3-{4-

[ am no( hydr oxyi m no) et hyl ] phenoxy} pr opyl ) - 4-
piperidinyI]propoxy}phenyl)fﬁghylidene]carbanate was
15 added 1 nL of hydrochloric acid at room
tenperature,p, MUGh yw@as then stirred at the sane
tenperature for 15 hours and 30 m nutes. To the
reaction m xture was added 4 nL of hydrochloric acid

at room tenperat UL ich.wa e drred at the
same terrperaﬁ“are f 20 hoYr m nutes. The
solvent was distilled off wunder re d pressure, and

wat er was then added Rl | owed by—adjustgenty=ho oc
12.5 using a—5—FI'DIé_{b @ %%Wu‘gﬁ@—w
solution. The precizpitate was 116 coll ected by NH,

filtration and washed with water. The resultant solid
was dissolved in 1 nol/L hydrochloric acid, followed
by distilling off the solvent under reduced pressure
bef ore puri flicca itet nadivey ofiuriaga (@8 r8.)celuspension of
chromat ography (silica gel: ODS-A from YMC, el uent;
wat-ex> ét [dndlert -gmtm)l = [ihyargngatle Mad 3-dénmdentrated to
about 20 nL, which was then adjusted to pH 12.5 using
a ' IREYP IRy mRydr oxi de aqueous sol ution. The

PLEGHRLLAS MRS oL ke, B L atlon 10 ang eshed.

{4429 19040 19 prthy), LRReneXiRtapyl by 63 nr, of
triethylamine at room temperature. To this mixture was
dropwise added 0.35 mL of methanesulfonyl chloride
under cooling with ice, which was then stirred at room
temperature for 20 minutes. Chleroform and water were
added to the reaction mixture. The corganic layer was
separated, washed with a saturated sodium chloride
aqueous solution, and then dried with anhydrous
magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue
was dissolved in 20 mL of N,N-dimethylformamide, to
which 1.05 g of potassium carbonate and 0.58 g of N',4-
dihydroxybenzamidine were then added, followed by
stirring at 60 tc 70°C for one hour. The reaction
mixture was cooled down tc room temperature, to which
chloroform and water were then added, followed by
collecting the precipitate by filtration to provide

2.23 g of tert-butyl=[l-amino-1-(4-{3-[1-(3-{4-



pi peri di nyl ] propoxy}-N -hydroxybenzam di ne as white
solid form 1H NMR(DVSO d6).3 val ue:
1.05-1.40(5H m, 1. 60- 15

1.85(8H,m, 2. 35-2.45(2H,m, 2. 80-2.90(2H, m, 3. 95-
4.05(4H,n),5.70(2H,s),6.90(§@ d, J=8. 7Hz), 6. 91(2H, d, J=8
. THz),7.58(2H,d, J=8. 7THz), .?1(2H,d,J:8.7FE).
Exaanhac48yNrdxQiNiha ) Ret K 4, NH, _Jo a
tetrahydro?ufaﬁ§%lonnﬁ)eso ugkoﬁno Y{Eggbyéd g of
bepzpkzfbiapingrbpbdy{ghbhviInBYHLOXHREARYL) bimate as
p|perldlnyl]propoxy}phenylynethyl|dene]carbanate was

addkdtB. 8910 6brinti et hyl am ne under cooling with ice.
Thereto was dropw se added 0.22 nL of nethanesul f onyl
117H- 1040 omigte, davhidckiabas :t hepostirred at the same
tenperature for 15 m nutes. Chloroformand water were
Sadded0t bHime, I et £Bns i Xt @bel. Thesprgapkcibayer was
separated, washed with a saturated sodiumchloride 5
agaedBnsZBonui 2 oR0-and0 { Aénmily Bed5wi t h anhydr ous
magnesi um sul fate, followed by distilling off the

so V%ﬁf4%n%ér5r%@b%%dsbr%sgﬂﬁéﬁr¢hé=8e§ﬂttaﬁt9$eéﬂddEJ=8.
W?C“%OVG in 20 nmL of MNdeﬂgHowmmdato
whi &R 07 36° &2 b A S8 BB dF 0% behz@ny T nHahd8 0665 g

of,1 SSi um car te were then added, foll owed by
st??%@ﬁ%ﬁg?r%ﬁggfgrgigﬁ%ﬁ%htes. The reaction mxture

10 Example 39

HO

N NB
)_< >'O’\/\ND/\/\O—< -y oc
“HN NH,
HON NH
H,N D C NH,

To an ethanol (5 mL) suspension of 0.50 g of
tert—butyl;[l—amino—l—(4—{3—[1~(3—{4—
[amino(hydroxyimino)methyl]phenoxy}propyl)—4—
piperidinyl]propoxy}phenyl)methylidene]carbamate was
15 added 1 mL of hydrochloric acid at room temperature,
which was then stirred at the same temperature for 15
hours and 30 minutes. To the reaction mixture was
added 4 mL of hydrochloric acid at room temperature,

which was then stirred at the same temperature for 2

20 hours and 30 minutes. The solvent was distilled off

under reduced pressure, and water was then added,
followed by adjustment to pH 12.5 using a 5 mol/L

sodium hydroxide aqueous solution. The precipitate was



was cool ed down to roomtenperature, to which ethyl
acetate and a 5% pot assi um car bonat e aqueous sol ution
were then added. The precipitate was collected by 15
filtration and washed sequentially with water and
ethyl acetate to provide O. PPGg of

benzyl =[ | - am no- | - (4-{3-

1- |
G5 et ol oy oy s o o

whi teseotiffosm
e si 4O(SJIC-| . 1d§9&fé @%Wﬂ@)l%aﬁ}ﬂe}ﬂydrochlorlc

1.9 2130=2.
4. oéé)ﬁﬂ nﬁjo 5 09( 2HH3§)(C2JE&@01(%H&€)@£§8%%H§B ‘%I%S or3e7.

0 {@ktelh JBeOHr)e beore purification usin 5111ca el
4.45(5H m) . 7.58(2H. d. J=8. OR) . 7. 97( 2H d, J=8. OrY

55 @ BO(B H Horaet)og ey Exearipl e e 1Q d‘ﬂ@\j-PNHfrzom Bmd*l\U
XO OHNNH z z Tom1NNdehwfmmNMe(5mg
sol @i ent jofwaBg e Wiane)( t=erd5 Mt .ox yiter kdnyd de Lrakal i ne
was added 66 ng of 1,1'-carbonyldiimdazole at room
t erffEtGftireteds tighiadPua X hdn sthiirqtedvast tree sahmisted to
te erature for 2 hours and 30 mnutes. To this
R -ngglséd%di ¢ g@lQ{L giodium hydroxide aqueous

ben%%inhﬁnﬁn]n gpl%gkgsﬁgi-collected by filtration

10 and washed with water to provide 0.17 g of 4-{3-[4-(3-
{4—[amino(imino)methyl]phenoxy}propyl)—1—
piperidinyl]propoxy}-N'-hydroxybenzamidine as white
solid form.
'"H-NMR (DMSO-de) .8 value: 1.05-1.40(5H,m),1.60-

15 1.85(8H,m),2.35-2.45(2H,m),2.80-2.90(2H,m), 3.95-
4.05(4H,m),5.70(2H,s),6.90(2H,d,J=8.7Hz),6.91(2H,d,J=8.
7Hz),7.58(2H,d, J=8.7Hz),7.71(2H,d, J=8.7Hz) .

Example 40

OMND/\/\ _.< >_Jl ’©
0
HON
. A Y {}4‘ O
HN
To a tetrahydrofuran (10 mL) solution of 1.06
20 g of benzyl=[1—amino—1—(4—{3—[1~(3—hydroxypropyl)—4—
piperidinyl]propoxy}phenyl)methylidene]carbamate was

added 0.39 mL of triethylamine under cooling with ice.

Thereto was dropwise added 0.22 mL of methanesulfonyl



[ am no( hydr oxyi m no) et hyl ] phenoxy} pr opyl ) - 4-

pi peri di nyl ] propoxy} phenyl ) net hyl i dene] carbamate at 10
roomtenperature, which was then stirred at the sane
tenperature for 3 days. Ethyl acetate and water were
added to the reaction nixtu% . The organic | ayer was
separated, washed with a saturated sodi um chl ori de

aquBOYsi&e) UkhoBy aRd EH@H drigdow g’a E‘FQYQ%HQS 15
nagne5|un1sulfate followed by distilling o

sot¥mpérandes FeAUCEUnpRessYl e. cilsrbesuht 3Rk &sgéQUQere
was purified using silica gel colum chronmatography
(ehdead ; tehtios of 05 5t veh hangt ure 4! 13hé 0o pgaNt de1 Qy3A Qas
of 4-{3-[4-(3-{4 20

[ asepaf beady | oxylcadt benyh i &1 ao) veshyd | pbenexyEpI 8pyds - 1

- piperidinyl]propoxy}benzam de=0-[(2S)-2-(tert-

5 but oxgcas bomish ) bom noa3d nethdry | dot d vl 1o i aeh psrods t e

10

15

20

25

119 solid form 1 H NMR(CDC13) .8 val ue:

1. A3+ B =su BHY e 1. wm@@m GHZY i W1 P8y off the
1.50(5H, m, 1. 45(9H,s), 1. 65-1.85(4H,m,1.95 5

2. BB ) urpdlen- Jzewemm 2560 2. 6T H YUt D% residue
3.05(2H, m, 3. 99(2H, t, J=6. 5Hz) , 4. 04( 2H, t , J=6. 3Hz) , 4. 25-
4. "3%% 1%%[2)035"%% 3 2 1% gt 51 2 gpehhpl fmanide, to

7003 T3¢ b il & HBHERGH NS LK TR & 65 9 of
potassium carbonate were then added, followed by
stirring at 60°C for 40 minutes. The reaction mixture
was cooled down to room temperature, to which ethyl
acetate and a 5% potassium carbonate agueous solution
were then added. The precipitate was collected by
filtration and washed sequentially with water and ethyl
acetate to provide 0.55 g of benzyl=[l-amino-1-(4-{3-
[1-(3-{4-[amino (hydroxyimino)methyl]lphenoxy}propyl} -4~
piperidinyl]propoxylphenyl)methylidene]carbamate as
white solid form.

"H-NMR (DMSO-d¢) .8 value: 1.05-1.40(5H,m),1.60-
1.90(8H,m},2.30-2.45(2H,m),2.80-2.90 (2H,m), 3.95-
4.05(4H,m},5.09(2H,s),5.70(2H,s),6.90(2H,d, J=8.9Hz), 7.0
0(2H,d, J=8.9Hz),7.25-
4.45(5H,m),7.58(2H,d, J=8.9Hz),7.97 (2H,d, J=8.9Hz), 8.90-

9.60{3H, broad) .



J 2 HO salt NH2 To a chloroform (10 nmL) sol ution of
0.10 g of 4-{3-[4-(3-{4

[ am no(benzyl oxycar bonyl i mi no) met hyl ] phenoxy} propyl)-1
- pi peridinyl]propoxy}benzani de=0-[(2S)-2-(tert- 15
but oxycar bonyl ) am no- 3- net h hgutylyl]OX|ne was added 2
mL of trifluoroacetic acid roomtenperature, which
was then sti e sane tenperature for one hour.
The sol vent &gggﬁgétgﬁled of f under reduced pressure,
and 2.9 nol/L hydrogen chl oride/ethanol was then
added, 20 followed by distilling off t sol vent under

red pressure. The resultant SO|Id syspended

in F_@y{#w ﬂal ect ed
by 120 I on shed%w ﬁOpfOo et her

to préV|de 4 g of 4-{3-[4-(3-{4

[an1no(g ycarbonylln1no)nethyl]phenoxy}propjib

- piperi |ny IQopox yp-henzam de= (29) AR O-
nethykﬁutylyP$QX| A r.-%\vf?ufi;kfhw{T ’forn1

1H NVR( DVBO d6) Nyval Ue:

. 01(3H, d, J=6. 8Hz), 1. 03(3H, d, J=6. 8Hz), 1. 30-

.95(9H, n), 2. 10- 2. 35(3H, ), 2. 80- 3. 00( 2H, ), 3. 10-

. 20( 2H, m 3Ta5aR. BEY 2§ tigy Dbovnee{ds$), hy ML D5sdDution
.20(4H m, 5, 36(2H s% 7.02(2H,d, J=9. OHz), 7. 05-

?zé(%ﬁl B3 0@f) N7 "1%{ ‘F]P‘éIthX'BBC nylBsL-valine was added

88Hz 7.81(2H, d, J=9. OHz) , 8. 60-
(%‘H %} ozadf .9‘(%( )d ( Je

%gml azole at room temperature,

5 which was then stirred at the same temperature for 2

@-Q\Jh(phéH

hours and 30 minutes. To this mixture was added 0.20 g
of benzyl=[l-amino-1-(4-{3-[1-(3-{4-

[amino (hydroxyimino)methyl]phenoxy}propyl)-4-
piperidinyl]propoxy}phenyl)methylidene] carbamate at

10 room temperature, which was then stirred at the same
temperature for 3 days. Ethyl acetate and water were
added to the reaction mixture. The organic layer was
separated, washed with a saturated sodium chloride
aqueous solution, and then dried with anhydrous

15 magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue
was purified using silica gel column chromatography
(eluent; chloroform:methanol = 4:1) to provide 0.34 g
of 4-{3-[4-(3~-{4- |

20 (amino (benzyloxycarbonylimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}benzamide=0-[ (2S8)-2- (tert-

butoxycarbonyl)amino-3-methylbutylyl]oxime as white



O O- ~NOH HzZNOCrHZNOTf,10H i HNON O NH z
z 15 To a tetrahydrofuran (20 nL) solution of 0.93 ¢

of benzyl =[] -am no-1-(4-{3-[4-(3-hydroxypropyl)-I-
pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car bamat e was
added 0.37 nL of triethylam at roomtenperature, to

which 0.19 nL of nethanesul fonyl chloride was then 20
added jundeyrcooling with ice, followed by stirring at
roomtenperature for 30 m nutes. Ethyl acetate, water
andpanmatopat ed sagdiym-chl ori de aqueous sol ution were
added to the reaction mxture. The organic |ayer was

121 . 0gej3a, at, @EI:GQIEB@{ZQIV|1e@5VM3thaUQEdF5HE2 ragResi um

sulfate, followed by dlstllllng of f thé solvent under

reduGed SHpmesSume.(9Mihe ) esgbtantsQihymayt ek -was

di ssolved in 20 nL of N, N-dlnethylfornan1de to which

50. 250§ (dH, ) N2,.40dhypdrakyhenzasodpneoand, A) 45 . gsof

pot assi um carbonate were then added, follomed by

st BrPPrigHam) 70C99f(8H, 4, Hodr SHzThér et 02nwps, addedn@) 12. gs-

of N ,4- dihydroxybenzanidine, whi ch was then stirred
t47éé f8rm) oheChobr 20 TRB, mkakbt 2bN2Hi %1 u6e8dms cool ed
own to room 10 tenperature, and then added to a

n1§t3?é48fmétﬁyp5 deab AbB, mhe7 wader : 6 ThaH organi 80+ ayer
at washed with water, and then dried with
2y§522@ m?mgne

sium sul fate, fol | owned by distilling
IOOff the Example 42
BocHNE 0N NJOLO
TGO
H,N

Ju

— =2 ¥ ON D/\,\ N o’\©
H,N O (

HCI salt

Tc a chloroform (10 mL) solution of .10 g of
4-{3-[4-(3-{4-
{amino(benzyloxycarbonylimino)methyl]phenoxy}propyl)~l—
piperidinyl]propoxylbenzamide=0-[(2S)-2- (tert-

15 butoxycarbonyl)amino—3—methylbutylyl]oxime was added 2
mL of trifluorocacetic acid at room temperature, which
was then stirred at the same temperature for one hour.
The solvent was distilled off under reduced pressure,
and 2.9 mol/L hydrogen chloride/ethanol was then added,

20 followed by distilling off the solvent under reduced

pressure. The resultant solid was suspended in

diisopropyl ether, and solid matter was collected by



Y i i i

sol vent under reduced pressure. The resultant residue
15 was suspended in diisopropyl ether, and the solid
matter was collected by filtration and purified using
silica gel colum chromatography (el uent;

chl or of or m met hanol = 5: 1)1 provi de 0.22 g of
benzyl =[ 1-am no-1| - (4-{3-[ 4- @% {4 20

e R IR BB ek goovie
\MHZODe sgzéj(% o{rjn %I—[—j\ll\@( CDC13) .6 val ue:

05( BH, m 2.45-2.55(2H, m), 2. 90-
1 b hyl]ph 1)-1-
SO S ST ORI P

piperidinvylIpropox benzamlde O-((28)-2—amino-3-
H P S B BB A J58 BHr) . 6. 93(2H,.d. I=8. 8Hz)

5-7methylbu oxime hydrochloride as white solid form.

. 25-7. 60(5ﬁ7@§ 7.55(2H,d, J=8.5Hz), 7. 85(2H, d, J=8. BHz) .
E%QHNMQ (Bsh2d;) BN&LHidt 2 NH2 OO OH N/ OHBoc z

NHZ To an N-nethyl-2-pyrrolidone (10 nmL) solution of
44 ol OFH I\;E,(J=e§* 18Hmit o ychrdbml J=a.-84d)i e 3las added

33 ng of I,I"-carbonyl diim dazole at roomt enperature,

WHI .35 (s rt)heh. 16112 + ol 3t mhe -Fdhed tEhigdt-atlure ¥or 3 5
hours. Thereto was added 0. 10 of benzyl =[ 1- am no-1 -
(43{231{241@@,{34,45 3.55(2H,m),3.90-4 OO(lH m),4.05-

[an1no( Q@%nEth % oXy}pra B}-
10 pi %t o pheniy %?ﬁgtl_hﬂ’l rhatate at
7. 15(2H broad),7.15(24,d,J=68.8Hz),7.35-
7.55(54,m),7.69(2H,d,J=8.8Hz),7.81(2H,d,J=9.0Hz),8.60~
8.75(3H,broad) .

Example 43
O
OJLN
[::r/\ 9_4<:>_0/\v/\“c:>/\v/\0H
PQN
1
HZN NH2

15 To a tetrahydrofuran (20 mL) solution of 0.93
g of benzyl={l-amino-1-(4-{3-[4-(3-hydroxypropyl)-1-
piperidinyllpropoxylphenyl)methylidene]carbamate was

added 0.37 mL of triethylamine at room temperature, to

which 0.19 mL of methanesulfonyl chloride was then

20 added under cocoling with ice, followed by stirring at
room temperature for 30 minutes. Ethyl acetate, water,
and a saturated sodium chloride aqueous solution were

added to the reaction mixture. The organic layer was




roomtenperature, which was then stirred at the sanme
10 tenperature for 17 hours. The reaction m xture was
added to a mixture of ethyl acetate and water. The
organi c layer was separated, washed with water, and
then dried w th anhydrous magnesi um sul fate, foll owed
by distilling off the sol vent under reduced pressure.

15 Thepaesutd antd resi duesvas SUridi ok Usifige 1 bl ca, el e,

col utm chr omat ogr aphy (el uent; é%loroforn1net%and%l—

30: Yoloprdbded sl Pi off the solvent under reduced

4-(3-{4-[3-(4-{am no[ (29) - 2-

(t erRrpipwng/carfonytgani tert3-0ily matter was dissolved in

met hyl but yl yl oxyi m no] net hyl } phenoxy) propyl ] -1 20

pi perd diiny pt-Spokipe Ny Ienadrdxie; ardeo ay ihenzam digie, £
white solid form 1H NVR(CDC13) .S value: 123

%?oﬂ'aﬁ,-d%ijwérm%peﬁwm,r@, Bl 8RB, b. 25- potassium

.45(5H m) , 1.45(9H, ), 1. 60-2. 25(9H, M, 2.50- o
6 ﬁ#%%??_g@re then added, followed by stirring at 70°C

.08(2H,m 3. 97(2Ht, J=6.5Hz), 4. 06(2H, t , J=6. 3Hz) , 4. 25-
2. §(fg%ﬁVF§385-§?§@FQHWﬁF,5@22@29;&?,6.85—N ;4=

- 25-7.40Q(3H, 7.40-7.50(2H m, 7. 60- N
:33%%2?%’3%%6?%8%5&: g”hlcﬁx%{?rﬁlu g @sl fltigrRHBéé 7B°C for
NoNEZ2 h5uP. N @EQ %ea@%yoNHmigtuEé wagacooled down to room

temperature, and then added to a mixture of ethyl

=
-

acetate and water. The organic layer was separated,
washed with water, and then dried with anhydrous
magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue

15 was suspended in diisopropyl ether, and the solid
matter was collected by filtration and purified using
silica gel column chromatography (eluent;
chloroform:methanol = 5:1) to provide 0.22 g of
benzyl=[l—amino—l—(4—{3—[4—(3—{4—

20 [amino(hydroxyimino)methyl}phenoxy}propyl)~1—
piperidinyl]propoxy}phenyl)methylidene]carbamate as
white solid form.

"H-NMR (CDC13) .& value: 1.20-1.45(5H,m),1.65-
2.05(8H,m),2.45-2.55(2H,m), 2. 90-

25 3.00(2H,m),3.96(2H,t,J=6.5Hz),4.06(2H,t,J=6.3Hz),4.79(2
H,s),5.2l(2H,s),6.89(2H,d,J=8.5H2),6.93(2H,d,J=8.8H2),7
.25~7.60(5H,m),7.55(2H,d,J=8.5Hz),7.85{2H,d,J=8.8Hz).

Example 44




To a chloroform (1.0 nL) solution of 0.02 g 10 of
4-(3-{4-[3-(4-{am no[ (2S)-2-(tert-

but oxycar bonyl ) am no- 3

met hyl but yl yl oxyi m no] net hyl } phenoxy) propyl]-1-

pi peridinyl } propoxy)-N -benz§; xycar bonyl benzam di ne
was added 0.5 nL of trifluor etic acid at room 15
tenperature, which was then stirred at the sane
tenperature Qor 2 hours. The solvent was distilled off
ressure, and 2.9 nol/L hydrogen

dded. _t-Q e ul
3 ﬁ of f tHe Y under
20 reduced pr%ssure The resultant residue
suspended in dii&bpropyl ether, and the solid nattero
was colle Nl tration and washed Mﬁth NHBoc
di i soprapy 4 " etRe @ 5 Owi-dyy 14
4-{3-[4-(3-{4-[ anHpo(( -2-

am no- 3- et hyl buty onxy|n1no)nethyl]phenoxy}propyl
- plperldlnyl%propoxy} N - benzyloxycarbonylbenzan1d|ne

hydrochloride asapaliendrown-28epydrdédfdond HBNMR solution
. 8 val ue:
1 oﬁ%g dmg—%fSNEStQItE%GWPEWOaIb@%ty1ﬂLéﬁbllne was added

1 95(4H 2.15-2.35(3H. ), 2. 80-
% Il:gf SEP LY 133“14133%31355(% M8, 98perature,

4 %ég%ghg%a% éhéiuéﬁ&%ﬁ$#%(:”4‘j‘L§%§”32m£;£§¥é¥2c25252
Exgli’ir{p%% ?6 ﬂq%%%ﬁgdc%g)ﬂ 81 Eh E<;:>f65b(e2n|_z|yblr O[ald)amlno 1-
(4-{3-[4~(3-{4-
[amino(hydroxyimino)methyl]phenoxy}prOpyl)—1—
piperidinyl]propoxy}phenyl)methylidene]carbamate at
room temperature, which was then stirred at the same
10 temperature for 17 hours. The reaction mixture was
added to a mixture of ethyl acetate and water. The
organic layer was separated, washed with water, and
then dried with anhydrous magnesium sulfate, followed
by distilling off the solvent under reduced pressure.
15 The resultant residue was purified using silica gel
column chromatography (eluent; chloroform:methanol =
30:1) to provide 0.11 g of 4-(3-{4-[3~(4-{amino[ (28)-2-
(tert—butoxycarbonyl)amino—B—
methylbutylyloxyimino]methyl}phenoxy)propyl]*1—
20 piperidinyl}propoxy)*N'—benzyloxycarbonylbenzamidine as
white solid form.

"H~NMR (CDC13) & value:




\[~_ 1 z AcONQAc Hz NHz To an acetic acid (15 niL)
suspension of 1.00 g of 4-{3-[4-(3-{4 15

[ am no( hydroxyi mi no) net hyl ] phenoxy} propyl) - 1-

pi peridi nyljpropoxy}benzam de=oxi ne was added 0.48 nL
of acetic anhydride at room erature, which was

t hen stirred at the sane te rature for one hour.

They 50} ygng, ya?téinc.} 164 offy uydgr edu%%/pressure

and 20 the  resultant’ resi due Wa sub added to

a x4, of, el efomng, CP'%%%?LMC*&V\?& then

adj ust ed t'o pH 7.5 using a satur d’ 1'um

bi cardmnat an) a0uepus sol ution. The preci p! tate was
col | ectg?iby) 125 filtration and washed with water and

chl orad @ram)o, 3 pyoyvirde: 1507, g.0f, A-dBrdifh 1_(30'={Ei4 3Hz),4.25-

[ am no(acet yl oxy| m no) et hyl ] phenoxy} pr opyl)
Pi perd df iy, Inf)propma ranzanie =0-acety | OXigiy as white
5 solid form 1H NVR(DVMSO d6) _S val ue:

1. 05-96. (40{,5H, 19 ., 25-60-4 0L BOAH, 104,01 800421, 1) , 7. 60—
95( 4H, m44’01(2. 12??3H, s), 2. 12(3H, s) , 2. 35- 2. 45(2H, m, 2.80

. YO("2H 21, 18 ., 99 (BBH 1., SIHEHH D)., 4. 03( 2H, t, J=6. 3Hz) , 6. 60-
10 6. 80(4H, broad), 6. 95
7.00( 4H, m) , 7 Fegrpiied 43=7. 6Hz) , 7. 64(2H, d, J=7. 6Hz) .
Exanpl e 47 HO N

ji NHBoc
o FO e O
o e OM{HJXN

HCI salt

To a chloroform (1.0 mL) solution of 0.02 g

10 of 4-(3-{4-[3-(4-{amino[ (28) -2- (tert-

15

20

butoxycarbonyl)amino-3-
methylbutylyloxyimino]methyl}phenoxy)propyl]*l—
piperidinyl}propoxy)—N'—benzyloxycarbonylbenzamidine
was added 0.5 mL of trifluorogcetic acid at room
temperature, which was then stirred at the same
temperature for 2 hours. The solvent was distilled off
under reduced pressure, and 2.9 mol/L hydrogen
chloride/ethanol was then added to the resultant
residue, followed by distilling off the solvent under
reduced pressure. The resultant residue was suspended
in diisopropyl ether, and the solid matter was

collected by filtration and washed with diisopropyl



NOH HNNH2 2 NOH HNNH2 HC salt 2 To a
2-propanol (20 nL) suspension of 4.00 g of
4-{3-[4-(3-{4 15

[ am no( hydroxyi mi no) net hyl ] phenoxy} propyl) - 1-

pi peri dinyl ] propoxy} benzam de=oxi ne were added 4 nL of
wat er and 2. 37 niL of hydrocﬂﬁ%ﬁlc acid at room

t?Wﬁ%@f%ﬁéﬁ%UQ@Vﬁfﬁhen %fdgo ¢% %fo%?zs

m nut es Ur e was® cool ed

e L 8T A

added under I“ce

th ﬁ%ﬁémﬁfﬂ%&m -nger@i o -@'ét%%'n%rkzaa}n%)&’ms

coIIected by filtration an

iZ?gKFkQﬂﬂﬁﬁhxﬁﬂQ%p%%l%p%@Hw%Pé%QJE§Q¥h§? 3.94 g of

g 3-Yfi4nanpre Ohydr axyidii o) met hyl ] phenoxy} propyl ) -1 -
pi peri di nyl ] propoxy} benzam de=oxi me hydrochl ori de.

| HINNR( DM5@., d6J)6.. @ Beal, ue 02X 380 d1 J6%( BkH=1),.11.36Q 5
1.95(4H, m, 2.15-2.30(2H, m, 2. 80-3. 00(2H, m, 3. 10-
3. 20(&2H,5%), 13.,4570-1.95 (44, m) , 2.15-2.35(3H, m) , 2. 80-
3.55(2H, ), 4. 08(2H, t, J=6. 3Hz) , 4. 17(2H, t, J=6. | Hz) , 7. 05-
7. 20(0H 2 7 , 201780 2BH2H), 18 , 3048 ~50 6AH2HI, oad)3, DO~ 70-
10. 90%1H broad) 11. 00- 11. 20( 2H, broad). 10 Exanpl e 48
HOM 25/ (SRWm) » 5- 36 (2H, s), 7.00 (2H,d, J=8.8Hz), 7.15(2H, d, J=9.
10 0Hz),7.38-7.50(5H, m),7.65~
7.75(2H,m),7.83(2H,d, J=8.8Hz),8.55-8.65(2H, broad) .

Example 46

; < > C/\/\O/\/\ WﬂH
H,N
AcON “OAc
}_< >_ /\v/\g::>/ﬁw/\ _<::>_4”
HZN

To an acetic acid (15 mL) suspension of 1.00
g of 4~{3-[4-(3-14-

15 famino (hydroxyimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzamide=oxime was added 0.48 mL
of acetic anhydride at room temperature, which was then
stirred at the same temperature for one hour. The
solvent was distilled off under reduced pressure, and

20 the resultant residue was subsequently added to a
mixture of water and chloroform, which was then
adjusted to pH 7.5 using a saturated sodium bicarbonate

aqueous solution. The precipitate was collected by



BOCHN P1HBoc % N k To an N-nethyl -2-pyrrolidone (10
m.) solution of 0.56 g of

N-(tert-but oxycarbonyl)-L-phenyl al ani ne was added
0.35 g of 1,1 -carbonyl diim dazol e at room
tenperature, which was then stirred at the sane 15
tenperature for 2 hours. Thérét o was added 0. 50 g of

?éﬁ?%‘?@%ﬁ%ﬁﬁf}ﬂ ) TREHyH ] PhéRdg frébyintepeform to
L4 vl FHPIOOXC}/f} bfan]\e 4d =Oxi,Te at room

%era ur €, hvvas{t |rred at the sane 20

t enpal Aty acgtg; e}ﬁw =) d]%tdch;lﬁ]?p%@@/l} gy5asLi on
to E% ovi gﬁry%zo%o Tjgj‘l}tbae%&{aﬁﬁ{%’? ?4 am noF(}‘L g % ?ﬁjﬁ%

927 o 10W pygar bonyl ) am no- 3
phenyl propi onyl oxyi m no] net hyl } phenoxy) propyl ] - 1-

pi per-NeRNYMEREEROXY JvdY ud  29)0r2-1(14&y {51, m) , 1. 60-
but oxycar bonyl ) am no- 3- phenyl pr opi onyI oxy] benzani di ne

5 as. athi4rs ngqlii.chof-ar.mms (i, NYRECDCL 3N, 6)val.ue: (34, 24- 2. 35-
1.28(3H,m, 1.43(9H, s), 1. 43(9H, s), 1. 65- 1. 85(4H, n) 1. 90-
2. TO(4SH,2M, 1D .,£5-8D50( 2H, m) , 2. 90- 2. 95( 2H, m) , 3. 05-
3.40(5H, M, 3.90-4.05(4H m, 4. 75-4.85(4H, m,5.15 10
5. 20(%2H,2%), 116 ., 8596, (QB, 4+ Jrm)p,- BH20- %.- 83( 28HERY=B..38=) , 6. 60—
7. 60(4H . Exanpl e 49

10 6.80(4H,broad), 6.95-

7.00(4H,m),7.64(2H,d,J=7.6Hz),7.64 (2H,d, J=7.6Hz) .

Example 47
HO-N
}_< >_Of\/\N::>/\/\< >(”
HN
HO 'OH
H N

2 HCI salt

To a Z2-propanol (20 mL) suspension of 4.00 g
of 4-{3-[4-(3-{4-
15 [amino(hydroxyimino)methyl]phenoxy}propyl)— -
piperidinyl]propoxylbenzamide=oxime were added 4 mL of
water and 2.37 mL of hydrochloric acid at room
temperature, which was then heated to reflux for 3
minutes. The mixture was cooled down to room
20 temperature, to which 10 mL of 2-propancl was then
added under cooling with ice, followed by stirring at
the same temperature for one hour. The precipitate was

collected by filtration and washed with a %90% (v/v) 2-



OO BocHNON, NONHBoc 0,/ NOHIV NHR2 OHNON

O-/~~ONONH2 ~~HNNHR I ~ HC salt To an

et hanol (10 nl) suspension of 0.50 g of

4-(3-{4-[3-(4-{am no[(2S)-2-(tert-butoxycarbonyl)am no
15

3 phenylproplonyloxyln1no]neghyl}phenoxy)propyl] 1
SLUSANL d@@%@ykowﬁthg%skozgﬁ&ﬁyﬂqe 3. 94

xycarbon am no- 3- phenyl pr opi onyl oxy] eﬁ%anl |ne

was< sadded aﬁume (@ 620% ARl b ) méqwqq heRlak }%%%B;'ﬁﬂ@

under cooling Mﬁth i ce, mhlc was then stirred”at

20 ps - i e g alrebe xh0bedl afli BULe% i rkoh! %%@h@ﬁrlde
allowng to stand at room tenperature 26 hours.

ThéHsmMHenMsaQQG_wa&aQM%tihLa®4qt%5u$meh nquQed
pressure, and the resultant residue was suspended in

SchiloBéf(éHpm) f, al. Lé6wed 30hgHeal) |, ecBDRG . sol(bd, rmt Ben oby

filtration to provide 0.50 g of

4- B32P42¢3m) 43 dbi-no((2S)-2-anmino-3 5

hen% pr opi onyl oxyi m no) net hyl ] phenoxy} propyl ) - 1-

pi pe ﬁd?HyWPpﬂoﬁ@X?ﬁ N, JE028)22, Anildé<B, t, J=6.1Hz),7.05-
phen%pproplon oxy benzam di ne hydrochl ori de as

sl i'ghPI(§Epal e 7y Pt mﬁgéﬂﬁdmfoﬁnﬁ 1A RRE BVsOad)  50. 70~
35- 1. 4Q 1, 55-
1.%@(%ﬁ%ﬁﬁ Ef?edg %néﬂrﬁi éoéészéeeéh , 2. 85-

102-95(2H M, 3,103 35(4H m) , 3. 45-3.50( 2H, n) 4. 05-

15

20

’::j:»—Qvﬁ O o O
___,.Cg M»QM @—J‘

-[4-

NHBoc

To an N-methyl-Z-pyrrolidone (10 mL) sclution

of 0.56 g of N-{tert-butoxycarbonyl)-L-phenylalanine
was added 0.35 g of 1,1'-carbonyldiimidazole at room
temperature, which was then stirred at the same
temperature for 2 hours. Thereto was added 0.50 g of
4-{3-[4-({3-{4-
[amino(hydroxyimino)methyl]phenoxy}propyl)fl—
piéeridinyllpropoxy}benzamide=oxime at room
temperature, which was then stirred at the same
temperature for 3 hours and 40 minutes. The reaction
mixture was added to a mixture of ethyl acetate and

water, and the precipitate was collected by filtration

to provide 0.82 g of 4-(3-{4-[3-(4-{amino[(28)-2-(tert-



4.15(4H, M, 4. 15-4.25(3H, M, 7. 10-7. 20(4H, m, 7. 25-
7.40(10H, m,7.70-7.80(4H, M. Fornul ati on Exanple 1 15
In water for injection were dissolved 1.25 g of the
conmpound obtained in Exanple 2 and 5.0 g of D

manni tol so as to provide a jtoetal anmount of 100 .
The solution was filtered through a 0.22-pm nenbrane
fi lberox g ddn yil) 0fiddes+ esul tant drug sol ution was
20 packed in an anpule and seal ed, followed by steam
St eghidi it i @i droy F:opindier Atd tH Bt Hho x HYI B At -an
Exanple 2 In water for injection were dissolved 1.02 g
of phee iohipouinid wig@d ned! i+ Bganmd-g tk¢tand 31.5 g of
25 sodium chloride so as to provide a total anount of
3. Butoxfhes otrutl Jem iwes- F-iphteeryd b riolrioungh ox vQ b22r2mi dine
menbrane filter, and 10 nL of the resultant drug

Solaf i"dH wasPackddnm an anpul e and seal ed, foll owed

129 bg steam sterilization to provide an injection.
For ROMERI(BRCEx A% 31eThdr-&4rer e ni xed 500 ng of the

co Wgﬁ obtai ned i n Exanple 1, 350 n% of | actose,

ZSgR%é B edr-i K% e r ladd (866 shg Lo ochy SE4KH, mé , 1. 90-
[ ul trad . Ceol 2H101; Asahi Kasei

O 8 pora oD (27 8) i A6 B e oM & Jeo-

h | cel ) ul | uti d t

T L e I S TR L

were then’'addéd "before

10"es  dii (@ ,ﬂﬁ,?qgﬁw%QBb?ﬁ%9Q2¥ﬁ% 8%?%%591é%gﬁy?7géé_ng

15

20

crospovi done ' (trade nane:
of 7l isghtapaphydrous silicic acid, and 20

Example 49
Q 0
BocHN\E/u\ N | N-0-~-NHBoc
: 3 0’\“”1(::>/\~/\0—<::>—{
©/ H_N NHZ
O
H,N " “O-N N-O MNH
— T O OO
o

HCI salt

To an ethanol (10 mi) su5pension of 0.50 g of
4—(3—{4—[3—(4—{amin0[(28)—2-(tert—butoxycarbonyl)amino—
3—phenylpropionyloxyimino1methyl}phenoxy)propyl]—1—
piperidinyl}propeoxy)-N'-{(238)-2- (tert-
butoxycarbonyl}amino-3-phenylpropionyloxy]benzamidine
was added 5 mL of 2.9 mol/L hydrogen chloride/ethanol
under cooling with ice, which was then stirred at the
same temperature for 20 minutes, followed by allowing

to stand at room temperature for 26 hours. The solvent



ng of magnesium stearate before mxing. Into the form
of a round tablet 8 mmin dianeter was tableted 175 ny
of the mxture to provide a tablet. 15 Formnul ation
Exanpl e 4 There were m xed 500 ng of the conpound
obtained in Exanple 1, 200 of lactose, and 530 ny
of corn starch, to which 0.6 nL of a 5%

hy df 0y 9Pyl ek | 3 0Sen AU eQUs, &Y Yiian and wat er. yer e

20 then added before kneadi ng. The resultant m xture

vasredilteth@tr&0Eud ald owetdyn adding A0 @& rm, followed
crosspovi done (trade nanme: Kollidon CL: BASF), 180 ngy

of oy ystldlddtnieng eadllid oge ddr ade mardyatGes] us RBBAZde
Asahi Kasei Chem cals Corporation), and 20 ng of
maghed] umcst dar{at-ef 25 hefor @mming NQ.s )14? -aimitio -3 -

gel ati ne capsul e was packed 150 ng of the m xture to
Pr ety 1p reapsul ve.o A yNDUSTERIAL MARRINHGARBINY T BY ok3Q. ) ~Tihe
compound of the present invention is useful as an

ex EaPeaHd 1amti Honegal= yagéht- (HéSauge arti rics-3-hi ghl y
active against fungi including those resistant to

az BNETYgEFOP Lony lvay ) beegiamd plt nghywideaichdoopeiet iass 5

as |1 as being highly safe in the repeated-dose
tofﬁegﬁ§%ﬁé§9§? gﬁ&%QWS§O&§@f§Prﬁs an anti protozoan

BR) LR 0N A T TDRAVPNG g 212 T3 1o owaer
10 S RS e o2 3R B oy
bl peosdbnylil puopexy) BenaAThs!, 384T MYHTOR KO 4 U8s-
4.15(4H,m),4.15-4.25(3H,m),7.10-7.20(4H, m), 7.25~
7.4C(10H,m),7.70~7.80(4H, m) .
Formulaticn Example 1
15 In water for injection were dissolved 1.25 g
of the compound obtained in Example 2 and 5.0 g of D-
mannitol so as to provide a total amount of 100 ml.
The solution was filtered through a 0.22-pm membrane
filter, and 10 mL of the resultant drug solution was
20 packed in an ampule and sealed, followed by steam
sterilization to provide an injection.
Formulation Example 2
In water for injection were dissolved 1.02 g
of the compound obtained in Example 10 and 31.5 g of
25 sodium chloride so as to provide a total amount of 3.5
L. The solution was filtered through a 0.22-um

membrane filter, and 10 mL of the resultant drug

solution was packed in an ampule and sealed, followed



131 CLAIM5S 1. An arylam dine derivative represented
by the general fornula: RO __~~ O/ Rl R2 R3

wherein Rl represents an optionally protected or I
substituted am dino group; and R2 and R3 are identica
or different and each representyg a hydrogen atomor a
hal ogenatomy or a salt thereof; wherein the protecting

gr ouy oftesami dhitreor igricasy sich gﬁﬂﬁygﬁyggréynfﬁ3é%ﬁgon_
group, an al kyl oxycarbonyl group, an I .
ar al kyl oxycar onytulgtdup, Eange exycar bony grggp,
cycl oal kyl oxycar bonyl group, an aryl kyl group,
al koxyal kyl gfbepe a&r&rmﬁ&ﬁbo§mal&gloqrq%g,cg&pound
arylthio group, an al kanesul fonyl group, an
ar yPSGREBAG 1gr Bupmpaecic| dabkylosycanbesyk 9peyPnqaps

I kyl t hi ocar bonyl group, a dial kyl am noal kyl'i dene
gro%BF“aﬁtéFﬁPkyPPgeﬁ@Ogmgupﬁ arpsth0@genecent aiNbBg (trade
heterocyclic_al kylidene group, a gycloa[kylldene .
groﬂﬁme'aﬁe8%9§e%ﬁé%ﬁfaﬂﬁ@hg KetetoCyehi canbkybrgspspion),
or ’ﬁgbsti uted. silyl ggoup; t he substituent of

anig?no b?%u%'%sm%e?gc%e 5 fhpAraxyhydp kgt ljrbope aqueous
optig Y Q%g§tituted with an acyl group and _
optiona nynsubst‘f?ﬁ?lédw%?%o‘;@e%ra ef Ky oxye Ipoagping.

— ; i reof 132

accor i o Lo el T i WheTet RS S ar B Gmabiped by

10 adding 100 mg of crospovidone (trade name: Kollidon CL:
BASF), 100 mg of light anhydrous silicic acid, and 20
mg of magnesium stearate before mixing. Into the form
of a round tablet 8 mm in diameter was tableted 175 mg
of the mixture to provide a tablet.

15 Formulation Example 4

There were mixed 500 mg of the compound

obtained in Example 1, 200 mg of lactose, and 530 mg of
corn starch, to which 0.6 mL of a 5%
hydroxypropylcellulose aquecus sclution and water were

20 then added before kneading. The resultant mixture was
dried at 60°C, followed by adding 70 mg of crosspcvidone
(trade name: Kollidon CL: BASF), 180 mg of crystalline
cellulose {trade name: Ceolus PH302; Asahi Kase:
Chemicals Corporation), and 20 mg of magnesium stearate

23 before mixing. In a No. 3 gelatine capsule was packed

150 mg of the mixture to provide a capsule.

INDUSTRIAL APPLICABILITY



substituted am di no group; and R2 and R3 are each a
hydr ogen atont wherein the substituent of am dino
group for RLis defined as Claim1l. 3. The
arylam di ne derivative or a salt thereof according to
claiml1 or 2, wherein Rl islgg am di no group
optionally substituted with hydr oxyl group; and R2
and R3 are e en -a ; : :
B[4 (5 (A P e Sty FSRSRSfvention is
?Lglr%gg}ﬂlg@ Rer kdi-ayhbpropexyirhenzam.ding oe 8@l G+ is
4- f3ghd - 3ctkdvkagyRensm 2ohaet RYIhRREREX Wose resistant
propyl ) - 1-pi peri dinyl ] propoxy}benzam di'ne
trichydrzeckl ackde spantiahydr akee18ent physical properties
4-{3-[4-(3-{4-[ am no( hydr oxyi m no) met hyl ] -
Sphesoxylpr apy biihgphpghil ¢ BYlfEprapexy} kepzakcdeadsicre
or a salt thereof. 7. An antifungal conprising the
ar ybanicdicgetedési vahdvelen assdhil kBemeotnadeebdiongatho
any one of «clains 1 to 6.

because it has an excellent antiprotozoan activity.

BRIEF DESCRIPTION OF THE DRAWING

Fig; 1l is a powder X-ray diffraction pattern
10 of 4-{3-[4-(3-{4~[amino (imino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzamidine trihydrochloride

pentahydrate.
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CLATIMS
1. An arylamidine derivative represented by the

general formula:

Ao
R3

2

wherein R! represents an optionally protected or
substituted amidino group; and R® and R® are identical
or different and each represent a hydrogen atom or a
halogen atom; or a salt thereof;

wherein the protecting group of amidino group is
selected from an acyl group, an alkyleoxycarbonyl group,
an aralkyloxycarbonyl group, an aryloxycarbonyl group,
a cycloalkyloxycarbonyl group, an arylkyl group, an
alkoxyalkyl group, an aralkyloxyalkyl group, an
arylthio group, an alkanesulfonyl group, an
arylsulfonyl group, a éycloalkyloxycarbonyl group, an
alkylthiocarbonyl group, a dialkylaminoalkylidene
group, an aralkylidene group, a nitrogen-containing
heterocyclic alkylidene group, a cycloalkylidene group,
an oxygen-containing heterocyclic alkyl group or a
substituted silyl group:

the substituent of amidino group is selected from a
hydroxyl group optionally substituted with an acyl
group and optionally substituted alkoxy or aralkyloxy
group.

2. The arylamidine derivative or a salt thereof
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according to claim 1, wherein R' is an optiocnally
substituted amidino group; and R® and R?® are each a
hydrogen atom;
wherein the substituent of amidino group for R is
defined as Claim 1.
3. The arylamidine derivative or a salt thereof
according to claim 1 or 2, wherein R® is an amidino
group optionally substituted with a hydroxyl group; and
R? and R® are each a hydrogen atom.
4. 4-{3-[4-(3-{4- [amino (imino) methyl]lphenoxy} -
propyl) -l1-piperidinyl]}propoxy}benzamidine or a salt
thereof.
5. 4-{3-[4-(3-{4- [amino (imino)methyl] phenoxy} -
propyl) -1-piperidinyl] propoxy}benzamidine
trihydrochloride pentahydrate.
6. - 4-{3-[4-(3-{4-[amino (hydroxyimino)methyl] -
phenoxy }propyl) -1-piperidinyl] propoxy }benzamide=oxime
or a salt thereof.
7. An antifungal comprising the arylamidine
derivative or a salt thereof according toc any one of

claims 1 to 6.



