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|  DESCRI PTI ON NOVEL ARYLAM DI NE DERI VATI VE, SALT
THERECF, 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_antifungal agent
conprising 5 the sane as an—active ingredient.
BACKGROUND ART Serloung§§RI?¥g8 is such as invasive
candi di asi s often becones a di sease. Originally,

it hﬁévbﬁeﬂR?Eﬂﬁtg?&ﬁdngﬁ§bﬁ%19é'n%hB?'TB?ﬁﬁﬁﬁt'Xﬁnlo

nmechani sm on the sid or gani sm uhgi Such

as candi da wouhfiTbeyRQASPEShth et RRUAjZALT on by
neutrophils. Wien this protective nmechanismnormally

functions, there is little risk of becom ng infected

W th 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
diseasésAdeEEBaAbBIi ng the i nmunol ogi cal function of an
organi sm such as malignant tunors and Al DS, frequent
use of anti€ancercagent sneoenfhvmnosuppeessdve ageat s,
20 heavy use of antibacterial antibiotics or steroid
h&F hbiRlcd] bRgde et i usBe of rcentr il Veapesl having an
h¥£ | imentation or venous catheterization, and the 2

?1&%%& ateht VHobun®ht ). 2Thetenard dHPYE 6-ament sing

[ h ricin
e s &P géeancactlve ingredient.

BACKGROUNID ART

Serious deep mycosis such as invasive
candidiasis often becomes a fatal disease. Originally,
it has been considered that a principal protective
mechanism on the side of a host organism to fungi such
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 immunological function of an
organism, such as malignant tumors and AIDS, frequent
use of anticancer agents or lmmunosuppressive agents,
heavy use of antibacterial antibiotics or steroid
hormene, long-term use of central venous

hyperalimentation or venous catheterization, and the
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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 nephrotoxicity, and its clinical use
is therefore limted. Flucytosine is rarely used

ol o0 ShonDESeSnt Besep, e, 2gent fas b ob) e

el opren resistance. M cafungin has a

| ow aCtiVi%He?&aéPétoﬁfgageggénf%yp{9§9CC%$%hg@Sricin

ot her agents are generi l'y"calTed an” az

a@FifP@Q?&OS?&@thi@@gafé - MOS{ ééﬁﬂygfé'y18§§90§5zole,

present ~considering a bal ance between effectiveness

amed S@I@Murl«%mal dhoughy t hek s antif upgal hrgfé%gfst ends

to be generally inferior conpared to t

ammbIOd €41 Ob 1n B3 (N0 - Bat &ot relOCH e 12 - £ GG L €NGA Y,
fluconazol e-resi stant Candi da al bi cans (C. ™ al bi cans)
hast been detected Wi thea Highob 200 freguentyg i Hide
oropharyngeal candidiasis |lesions of AIDS patients to
whbirdtucondzole hashbeernkiepeat ey itadnnistereduse is
What is nore, nost of the resistant strains show

chivviee Fest stighceed o i Tracorayiole iandothey usgdlelone at
agents. Further, such resistant strains have 25 al so
HEET $epdit et 1o B | K63t R T ool DS I pat i ent s

ggo evel oped chronji c nucocut aneous candidiasis or

e S UNoH-Pitent 'BOCUTBIRED 3)25 Fhe O%
L0 o, 208114 2% 1 TGS L OUSL o1 LAt 8 Lhe
Oc‘fgm £ %J@%&F@eﬂl c,satlel%}j i clayllier&f: ra%asai znogLe( I\abnrki fungal
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 to whom fluconazole has been repeatedly
administered. What is more, most of the resistant
strains show cross resistance to itraceonazole and other
azole agents. Further, such resistant strains have
also been reported to be isolated from non-AIDS
patients who developed chronic mucocutansous
candidiasis or deep candidiasis (Non-Patent Document

3}. The problems regarding resistance seriocusly affect
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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 [hbn-pategt docunment 3]: R nsho to
Bi sei butsu (dinics and MtTroorganisns), Vol. 28:

pp.
S 8mz S s HHEA I L eTO
e SCLVED BV TEE | NVENTT QN THGF B TS St 0agT - s Fed
aRuaptif ypoah i agent s BéthQ§§a§§Egoﬂng?§£?2%§rgggﬁterS

fromthose of the existing agents and

epfeeti veoeweanagaj nst fungi resistant to azole
agents whil e having reduced side effects. W03/ 074476

descri bes t hatnapatafryl esidhoer deri vat hveohas st 008t su
antifungal activities 20 and is useful as an
antifungal zagent ¢rhonevet smiherecis 1a: need fo5-ass6,
compound havi ng nore reduced side effects and

i hpYéved in physical properties such as

hygroscopicity and del i quescence, and, in addition, a
conpound al §¥°havd ey ardesxertiient | ef i ecthagab ndts@bbutsu
prot ozoans and the |ike. MEANS FOR SOLVI NG THE

PROBLEME 42N AJ T FRBTATIN b5 hit Yzl vel bt uely es2 Uhded 3,
S#§$4circunstances, the present inventors have found
that a conpound represented by general formula (1):

R~ z\ / ~~/h£%ﬁ:§5 éyt[gécument 3): Rinsho to Biseibutsu

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

DISCLOSURE OF THE INVENTIOM
PROBLEMS TO BE SCLVED BY THFE INVENTION

There 1s 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. WO003/074476 describes that an
arylamidine derivative has strong antifungal activities
and 1s 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 deligquescence, 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 R a wherein R 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 agai nst fungi resistant to azole
agents while having reduced side effects;

particularlys @ E@§E99n§f01n48n9§98rgéuEQ%QEgﬁdé})suc
wherein R is an amdino group and R2 an are eac
ac hydnegesnat om exhi piL se St oRganactL Vi L eSr 8GRk ”%af a
fungi including those resistant to azole agents while
hawimgu i ghe sod €4yt c@nsly dakd PEL, £@rmblh h)f(ﬂr ochl 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 | e Javi\ng nqg.del i gugsScance or hygro-ﬂaoiciQy and
SUR l@ Odr sums%\a o) Ry hdd]
excel | gpt¥activiti es agai-Ast 20 protozoand, thereby
accogpl i shing the invention. ADVANTAGES Og3THE
| NVENTI ON The conpound of the invention is!%ighly
active against fungi including those resistant to
d@g?%lgl%bgéﬁp§?sﬁ§§5eﬁ@ePPéﬁP“ﬁH&§i@éptﬁﬂéﬁ@rpﬁes

ng W th  high safety, and is useful _as an . )
Zgnlfonﬁq:u#gua ShgER T 95MR ¢ i BH! K héCofpotiha hagntical

| ivities.against rot Qzoans and i s usef ul
R e Dot b Bl sl R R e B T
lM@ﬁ@mtﬂ?@, R:esenta NNt i Qe i5; deserdhed below in

detail .
against fungi resistant to azole agents while having

reduced side effects; particularly, a compound of
general formula (1) wherein R' is an amidino group and
2* 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 R? and R?
are each a hydrogen atom is excellent in chemical
stability while having no deliquescence or
hygroscopicity and suitable as =z drug substance, and
additionally has excellent activities against

protozeoans, thereby accomplishing the invention.

ADVANTACES OF THE INVENTION
The compound of the invention is highly

active against fungi including those resistant to azole
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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, propyl, isopropyl,

butyl sec- butyl ., |sobutyl5 tert-butyl, pentyl,
@ﬁ@éylhagegyé lﬂ&? ygh aﬂgaPCtyb% E%lé% %%alkﬁgﬁ

up, for exanp ainm or

L@n @émygrm §yqbs ﬁ%éﬁxin baer%@%/ﬂfur%%(?p%%% in

i sopropyl, ~ butyl, sec i SO

pﬁﬂﬁjytllor@ndthé S&Qﬁ%ﬁ/ﬂd }?Efb %Mlergf %ﬁenﬁ o ou st

to a stralght chain or branched C2_12

quedt @soa2) aidiyls ity R openylnidsapropenyl,
butenyl, isobutenyl, pentenyl, hexenyl, heptenyl and

octenyl; an aryl group, for exanple to a group such
as phenyl and naphthyl; an aral kyl group, for
I DR oGt GYRRYONG-EIK yIHEY rIauENSLEIN as benzyl ,
di phenyl nethyl, trityl, 25 phenethyl, and
napht hyl metHyd ;pras etk oxyegridupy,  fsorde sexaiipte balowa in
strai ght-chain or branched Cl1_6 al kyl oxy group such
oxy, ethoxy, propoxy, isopropoxy, 6 butoxy,
I sobut oxy, sec-butoxy, tert-butoxy, pentyloxy, and
i sopent yl oxRF B &ACAUGHRAPTgr G- SForC tdheapise naedan 2
r--Cl 6-alkyl ox royp such as benzyl oxy,
3‘6héﬁ§?ﬁ%fﬁ§l5%§gf ﬁfiﬁﬂ O LN G 0y A g
hy QXY; kox aIk I rou for anpl e,
Qﬁﬂﬁ¥ flgﬁkﬁﬁ of&o aIﬁ%l é?oup gﬁ@h %ﬁ:qp

SRR I 18 1 e S Bt
SUGHY 12916y §) QRICOPEY methyl, ethyl, propyl, isopropyl,
butyl, sec-butyl, isobutyl, tert-butyl, pentyl,
isopentyl, hexyl, heptyl, and occtyl; a lower alkyl
grbup, tor example, to a straight-chain or branched Ci¢
alkyl group such as methyl, ethyl, propyl, iscpropyl,
butyl, sec-butyl, isobutyl, tert-butyl, pentyl, and
isopentyl; an alkenyl group, fer 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, toc an ar-
Cig—alkyl group such as benzyl, diphenylmethyl, trityl,
phenethyl, and naphthylmethyl; an alkoxy group, for
example, to a straight-chain or branched C;_y alkyloxy

group such as methoxy, ethoxy, propoxy, ilsopropoxy,
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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 C2_12 al kanoyl group such
as fornyl, acetyl, 15 propfonyl, and isovaleryl, an
ﬁ§%r6'a£§¥£8 rbonyl group such as benzylcarbon%/li an
ar oyT * g otp~ 2UeH s~ S Pen2dyPXAndt PapRt HByFY, apentyloxy,

P 5§r9$¥§é$§¥g$%gongé g%%#gY%gggggg$ﬁ$L§ %ng%émple, Lo

enoy pyr i nocar

b Kyl I h -
oo b Lo LA F BN e, S 8 2

car boxypr opan oxybut anoyt-

ad I oxy s bopyd 2 16z 8l @’A £8 Q%?é@ll QL PHR, such, @s 3-

( met hoxycar bonyl ) pr opano

(ﬂﬁﬁﬁﬂh@&ﬁﬁiﬁ&@@Qﬁ%”éﬂ“%dkof&éﬁ%§ﬁ'B@ f“%%ﬁikxaTR}e,

glutaryl group, a mal eoyl group, a phthaloyl gro

aro & 25_std Btghiswhal p-oricpr anehgd aram wal&kanoynerhyl
group whose Ntermnal is optionally protected,

derd Vied: tfiromarmy lam ana:ael ook 11 yicd sudi b ud or s exadls 1,
gl yci ne, alanine, valine, |eucine, isoleucine,

g€t iné;s-t hrwomialey pxwysteimesudretdd anidigspraspal,i ¢
acid, glutamc acid, asparagine, glutam ne, arginine,
|G AT e, oPiyidr oy v i C ysherhyd-at laniyve ,an

tyrasi ne, tryptophan, proline, or hydroxyproline); 5
%%31%&/ oI Wgrodinr Fermedanplte o e $hrai ght -
|

c Qr anched Cl1 12 al kyl oxycarbonyl group such as
ﬁ%%ﬂb§V%E?%6ﬁ§ﬂﬁqgtﬁ%§9%hﬁ EE f@f;yloxymethyl and

@h@%%@%bﬁ%&@%é%%@ﬁ?onyl’ i sopr opoxycar bonyl, 2-

an acyl group, for example, to a straight-chain or
branched C;.1»> alkanoyl group such as formyl, acetvyi,
propionyl, and isovaleryl, an ar-Ci.¢—alkylcarbonyl
group such as benzylcarbonyl, an aroyl group such as
benzoyl and naphthoyl, a heterocyclic carbonyl group
such as nicetinoyl, thenoyl, pyrrolidinocarbonyl, and
furoyl, a carboxy-Cj.¢-alkylcarbonyl group such as 3-
carboxypropanoyl and 4-carboxybutanoyl, a Ci ¢
alkylorycarbonyl-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
straight-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,
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et hyl hexyl oxycar bonyl, tert-butoxycarbonyl, and tert
10 pentyl oxycarbonyl; a cycl oal kyl oxycar bonyl group,
for exanple, to a C3_Q cycl oal kyl oxycar bonyl group
such as cycl opentyl oxycar bonyl and

cycl ohexyl oxycar bonyl ; an aral kyl oxycar bonyl group,
for exanple, an ar-Cl-6- Kyloxycarbonyl group such

b d 15 h th I b
s T O R R R
yl f | e,
SR %?%%fﬂﬁ%i%??”%ﬂi hlar V8" & kaogt ory e

O Q4P SYUEHS BSe @ C%ﬁ?fg%gﬁgnepr@gigg%hgxytpy??ﬁghan,

aroyl oxy group’ s enzoyl o ah ar

g$@yp1n$oroEXﬁgm&@&yggbplgépup such as phenylthio; an
kanesul fonyl~ group, for exanple, toa Cl-6

a$kamEByﬂé£Wbﬁr&ﬂﬁ¥E)éﬁﬂﬂ&)asf@?t@ﬁﬁﬁﬁy$foﬂyla straight-
et hanesul fonyl, and propanesul fonyl; an aryl sul fony

grioa; Cﬁlorb]ea(r&fmelzd:‘ cto @mﬂmmﬁgl group such as

benzenesul fonyl, 25 tol uenesul fonyl, and

et dral engsul f onyd t hany catikangsul f onyl oxy group, for
exanple, to a C1_6 al kanesul fonyl oxy group such as

rAEtTEES b I oy osdyr ey 1 et hearresubdonyd ooonylan 2-

ar yI sul fonzl oxccﬁ‘ra{ oup, :aﬁfdt(@)frifrﬂ exanpl elf%;ﬂ%”gx%nocg%esrutc_h
:ﬁ%‘ m%%@o@%w%mwwm
SR AR .

to gro p gﬁﬁﬁ rﬁéﬁL?%l é%ﬂe S ?ﬁgﬁg§fqp:éﬁb

dene “and’ nap hy
@ralkyloxycarbonyl group, for example, an ar—-Cj;_¢—

alkyloxycarbonyl group such as benzyloxycarbonyl and
phenethyloxycarbonyl; an aryloxycarbonyl group, for
example, to a group such as phenyloxycarbonyl; an
acyloxy group, for example, to a straight-chain or
branched Cz¢ alkanoyloxy group such as acetyloxy and
propionyloxy or an aroyloxy group such as benzoyloxy;
an arylthio group, for example, to a group such as
phenylthio; an alkanesulfonyl group, for example, to a
Ci-s¢ alkanesulfonyl group such as methanesulfonyl,
ethanesulfonyl, and propanesulfonyl; an arvlsulfonyl
group, for example, to a group such as benzenesulfonyl,
toluenesulfonyl, and naphthalenesulfonyl; an
alkanesulfonyloxy group, for example, to a Ci-¢
alkanesulfonyloxy group such as methanesulfonyloxy and

ethanesulfonyloxy; an arylisulfonyloxy group, for
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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 exanple, to a group such
as di phenyl phosphoryl;: 15%n oxygen-contai ni ng

het ergcyclic group, for exanple, to roup such as

COETRAr SFUrY ISR ST A1y GG T DAy Loxy and
- tai ni.ng heterocyclic alkyl group, for

gﬁé%%%ﬁ%Rgg%g”af%ﬁb such as 5-nethyl -

270%Q9 3 di | -4- t hyl ; ul f.ur - containi ng 20
hé&erg§?}h%§%%#¥ﬁ§YLfg%%gién%ké,%ﬁgﬁgl%roﬁﬁ Such ‘s

%qm@QQ%Q%%%Q%%%ﬁﬁa%%bﬁpaS%%%e %C¥%E5§§%§¥%%EQ%%%EI'aHd

r
group, for exanple, to a groug such

@um@q&%ﬁ@&ﬁ@@ba@nylaa@gcqbgqm@qhﬁ%%éy%ébagnykbra

ni trogen- cont ai ni ng heterocyclic al kyl'i dené group, for
25zexarp| eo L0 g oPEORcBUER a5 c3vhyrdi@ Y ubne and

pyridyl net hyl ene; and a substituted silyl group, for
exainphexytlddang;oap auehkas iteneethylsi | Yor exampie, to
triethylsilyl, and tributylsilyl. 9 Each of the
aboveugescrihbed Yroupsimeycbentiuntperhsubsthiited;wiat h
one or nore grougs sel ected froma hal ogen atom an
gpeilsHARTy nprékedtednannovuprgr 6ap, carmppei ohal kygroup
gro ect ed hyd[oxgl group, anitro5 group, a |ower

Pky1 2§r Bul, daReihREAPEgFEGP Y L aRcakREXY - ¥gr oup, an

ra (0074 roup, ,an aryl grou an acyl group, and
§ﬁ€%§§53w%a§me¥ﬁglsﬁ?no¥ FOPBEL KHEPBPEUpSTBhCBRpHES for
ngmgﬁe, to a group such as dibenzylphosphoryl; a
diarylphosphoryl group, for example, to a group such as
diphenyiphosphoryl;
an oxygen-containing heterccyclic group, for example,
Lo a group such as tetrahydrofuryl and
tetrahydropyranyl; an oxygen-containing heterocyclic
alkyl group, for example, to a group such as S5-methyl-
2—oxoﬁ2H—1,3—dioxol—4—ylmethyl; a sulfur-containing
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-guinolyloxycarbonyl; a
nitrogen-containing heterocyclic alkylidene group, for
example, to a group such as 3-hydroxy-4-
pyridylmethylene; and a substituted silyl group, for

example, Lo a group such as trimethylsilyl,

triethylsilyl, and tributylsilyl.
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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 aral kyl group, al koxyal kyl group, an

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

3l kanesul f oy, a6 oupy A, d5. akyl sul foml . grous,. 2

di al kyl am no eneé group, an "ara Jﬁ%,

ar R L 09 eNnSont @i nl A9, et erocy el i o%@' %%&&%”&%8&%
phosphor

a cycl oal kylidene group, a diary group, a

dif edral Xy phagphof vl g grau %p@fbnﬂ%)geﬁfw@é.@i AW o
het erocyclic al kyl group, and a 20 substituted silyl

gf ooz, Ehe dpndroxyl rprgt@ctd g o QuRs: eNCpmass Allitro
of the conventional groups which can be used ‘as

profget ivel qreaupsi Kor e dutdr oxylz geaup, @nshd ncdudes koxy
for exanple, an acyl group, an al kyl oxycarbonyl group,

25 @ araal ket codyclar-bormptowgr,oupy s hieteragy,cldre acyl
oxycarbonyl group, an al kyl group, an al kenyl group,
& wifal k1S agr o, arPwixygen- cont ai ni ng heterocyclic
group, a sulfur-containing heterocyclic group, an
al koxyal ky|TTFO @mmeis £ e Eridl kyd 'oxir I7lcagioss sl of
| kanesul fonyl group, an arylsulfonyl group, and a
SUbstIYWEEEF 34 91616~ &Tdito Pt et imgtective
roups enconpass .al | 2 of the conven ioqg#ﬁgrou S
e cart héusdd "Es IR Bt e &V e TG o &AM g
graupg.and | 06l ude., | LOc LX) e, 20, acyl, group, an
al Ky é&yc rbonyl nguﬁ%%aan aﬁglﬁvrﬁ§yc§¥bonyl group,
A AR SRR YW, 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-contalining heterocyclic
alkylidene group, a cyclocalkylidene 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 heterocyclic oxycarbonyl
group, an alkyl group, an alkenyl group, an aralkyl
group, an oxygen-containing heterocyclic group, a

sulfur-containing heterocyclic group, an alkoxyalkyl
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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 cycloal kyl oxycarbonyl group, an
al kyl thi ocar bonyl group, a.djalkylam noal kyl i dene
group, an aral kylidene grOUp a nitrogen-containing 15

h@k@ﬁgcyghlgréhkyth9B§F% gpﬁg@écxs'g kgx' g??gnyou

group, an oxygen-conta rocyclic ar

a@ﬂoap,sébshkyyg§df§h YngBQHP adBea SQQ@EEHHSnéﬁ %Qﬂyl
an am di no group include, for exanple a hydroxy

ggedppoptional ly 20 substituted with an acyl group,
and optionally substituted al koxy and aral kyl oxy
groups. TheTheawihngigsoppstinelbgegrbopseXalbhgasd a1l
hal ogen atom an al kanesul f onyl oxy group, an
aryl sukf onyrexyignalpyrands anh acy| oxy ge ouPed 25s The
salts of a conmpound of forrmula (1) include, for
eREAPEEt 1 gal §50wWkt hf o nen akmadins suchp asand include,
hydrochl oric acid, hydrobrom c acid, phosphoric acid,
a ﬂfs%¥?Tﬁ1%ra%”daC% I%%@V@Irﬁ@r@thbO%ﬂ¢®D&qub @dats,
Qkag formc aC|d acetic acid, trichloroacetic
a%?da*"a Y Y%a]a%%y LSERRarde AYLexerarhenakigroup,
ggCC|n mal.eic acid, fumaric acid, and

t7if tuﬁ%%ﬁ O%yc Y Y i EH 1 2T TFE ST F ot S Rici 3R
S&Pib égp quonl]_g:(a Cld g@gﬁresulfonlc aci d,
- en ultonic aci d - hest 1y %Eh fori'®aci’d, and
n@pmm@ i onie ¢ aqmsPJleEo%{yrlengSo%g,s A 2
conmpound of formul
arylsulfonyl group, a cycloalkyloxycarbonyl group, an
alkylthiccarbonyl group, a dialkylaminocalkylidene
group, an aralkylidene group, a nitrogen-containing
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
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.

The salts of a compound of formula (1}
include, for example, salts with mineral acids such as
hydrochloric acid, hydrobromic acid, phesphoric acid,

and sulfuric acid; salts with organic carboxylic acids
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i ncl ude pharnmacol ogi cally acceptable salts. 10
According to the invention, preferred conpounds
include the follow ng conpounds. A conpound wherein Rl
is an am dino group optionally substituted with a

hydr oxyl group optionally iubstituted with an acyl
group is preferable; a 15 ¢ mpound wherein Rl is an
o s OF O1R: OPLLORA L Je sUDSLI futed wi L2 Iydronyd;
group is nore pre erab a ‘cofpoutid” & ei h

| 15— Bl @i di 003 9roups 8, Stk lACldTDr&ﬂ ef e&[@lb& e. %&Clnlc

conpound wherein R2 and R3 are i dentica
didfer eniland oach ar hydrogen ai om. @ufﬁlq%waecééfa“
is preferable; and a conpound wherein R2 and are
each; aahydrogen «atamdis. e prefer ahle, Jkhe conpound
wherein Rl is an amdino group and R2 and R3 are each
andyorrogen. fatrom iscipl eferadine Al 2hisaldc it -
hydrochl ori c acid, phosphoric acid, sulfuric acid,
dedtianamoildortid aotict avid,t \drermethanesyl fonid, =aei d,
nore preferably a salt with hydrochloric acid,
lichegeildorere aulifuric acid, still nore 12
preferably a salt with hydrochlorlc acid. The
hydr ochl or i'd€ 16 e Bdrisondd amsemsionnR off Sogmula (1)
|n rou ang]RZ and R3 are each a hydrogen atom
ISt pre e %% §ageterls ﬁ@ﬁﬁ?drochlorlde
nor e prefer%b

tr|h rochlon
trlhydrochlorfﬁgﬁlg pf%fé?a&ﬁyeg lﬁﬁnoﬁ§&F§Féegr
%%%b%%%%. ate hhereeh. 1Ne RLeLeLaRLY dq pentahydrate

her eof

lI’lC

A conmpound wherein R' is an amidino group
opticnally substituted with a hydroxyl group optionally
substituted with an acyl group is preferable; a
compound wherein R* is an amidino group coptionally
substituted with a hydroxyl group is more preferable;
and a compound wherein R1 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 hydrochioric acid,

phosphoric acid, or sulfuric acid, still more
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15

A net hod for producing the conpound of the 10
invention is then described. The conmpound of the
invention is produced by conbining nethods known per
se, and, for exanple, by production nethods given in
the follow ng. (Production_pethod 1) NCR2/ \ O-~N~~~O
\ RBCN [21 RAOH [41 RAO P [31 Ammoni a or ammoni um

T A B R kN B e

epresents a group; and R2 and

R3 have t%émm&%@%@%@ RED AR & g%\

conpound of general fornula (la) can pro uc

rieactd ngnitchie, € Qmarnd, of p@ea%ah”&f@%&rﬁa }(ﬁar%é@

t he conpound of general formula (4) to convert™ to the

campound wofe fganenal o eorimyd 3o field eed by reacting
t he conpound of general fornmula (3) with ammonia or

anr ianmbnicimesalde, Thirs: readtd-omigay he i%yeenduated 3y,
a met hod described, for exanple, in WH96/16947 and J
O g. Chem ,TheA:tri2xi3,0ck998,ider iby paefretbad a

equi val ent thereto. This series of reactions will be
FewChyeseriched ivendet@idratio therep fThaccenpoerddrebly 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.

{Precducticn method 1)

e T
R’ R

l 'R4OH [4]

HN H
4
RO , . OR
R R

l Ammonia or ammonium salt
HN NH
@ Of\/\O\/\O,Q_( [1a]
H.N NH
2 RZ R3 2

wherein R* represents a lower alkyl group; and R® and R’
have the same meanings as described above.
The compound of general formula {la) can be

produced by reacting the compound of general formula
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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 affigt the reaction, and

exanpl es thereof include cohol s such as net hanol

ethang] , 1, 2-1L - et hyl - 2- propangl ;. am des

stcﬁ as N, N 20 3ﬁﬁ%¥ﬁ§?ﬂgﬁﬁﬁ%%é} £SO L STeS Vet

Ns N dTet S G e e and 1- vl -2 pygLal . dope;
%ﬁ? I Jgﬁ!L%EFﬁy ﬂbfﬁqﬁé$ﬁj

hal ogenat hydr ocarbons suc | ene chlori de,

chlorofiof MhantisHoroetians, apmmti.c Mdf&%ﬂbons

such as benzene, toluene, 'and xylene; ethers su as

direxcane; detaraytiefiufidna 125 anirSel ety LeRe pe
gl ycol dinethyl ether, diethylene glycol diethyl

etdrenjctamnd ket by lrenéicgl yeolcrmpreetdy o.ebhals, in
sul f oxi des such as di net hyl sul f oxi de; ketones such as
dderohie dind a2<but.anone; Cester,s cguchzas et hylodldor by a
acetate; and carboxylic acids such as acetic acid.
Tiéde hypiude adsad itmettegof.orm of a mi xture. The
conpound of general fornula (4) may be al so used as a
sol vent . 5TBA&npreiss the racicdiosedviin it he neaction

i ncl ude hydrogen chloride, hydrogen brom de,
Sgﬁgﬁﬁ%Fﬁglna%F&?lﬁ:toluenesulfonic acid, and
met hanesul f,oni,¢c acid, and the usage anount thereof is

1- to 200-#0F&Snnles, preferably 5- to 100-fold noles
Cra om PR 10, SRR Bhgh e (Bl L2
produced by reacting the compound of general formula
() with the compound cf general formula {4) in the
presence of an acid.

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, ethaneol, Z-propanol,
and Z-methyl-2-propanol; amides such as N,N-
dimethyiformamide, N,N-dimethylacetamide, and l-methyl-
2-pyrrolidone; halogenated hydrocarbons such as
methylene chleoride, chloroform, and dichloroethane;
aromatic 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; sulfoxides such as dimethylsulfoxide; ketones

such as acetcne and 2-butanone; esters such as ethyl
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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 minutes to 24 hours. (1-2)
The conpound of gener al forful a (Ia) can be produced

h d of . eral fornula, 20 (3)
o T ot o S B G S8 TCTHES SOTVGHE GSeah i n

tm§sée@d%|@@ LSfot Pﬁé%&ﬁ%?r%%’ Itri%lmttred pr VI ded

that it es not adversel ec eactio and

e@@m@&&ﬁdt@ﬁf@éﬁeréﬁcfé¥ﬁh§%C?D°Hﬁyff§§‘5?%5“% aS a

et hanol , 2-propanol, 25 and 2 _ prop anol
asBboesntisuch as N, N- di et hyl f or mani de, _
N, N- di net hyl acet am de, and 1-nethyl- 2-pyrrolidone;

hal ogenat ede:-hylsloc asbofise sdtety assedrethwene-chlord de,
chloroform and di chl oroethane; 15 aromatic

hydrlosy Bonmseguoh @sl deinzeneyd@giene ranidie X8 1 oric
et hers such as di oxane, tetrahydrofuran, anisole,
&Cét%ylmﬁ@@%rmﬂulcﬁmm;dcm hemd dieattydeens fagliycelcid,
di ethyl ether, and ethylene glycol nononethyl 5 ether;
AT M6 WA ascaeet orieridle; i ssuif dxi dé9-Siedhl mases,

di net hyl sul f oxi de;. het eroaromati cs such as pyri di ne;

& Y Frhedd &&P1§9@%§@h@ﬁﬁW@QQmﬂndmaaqwmxwma

| es iumsalt include anmnmoni um
Eﬁ?ggﬁ'é? ékﬁﬂwaﬁlﬂgdnide and ammoni um 10 acet at e.
The usage ggpg@l of annon|a§%§rthe anmoni um salt may

be 3- to 1 “d "oiced Clpr F5Rgezanpgnipet the

compound of general formula (4) may be 2- to 1,000-fold
moles based on the compound of general formula (2), and
iz preferably used as a solvent.

The reaction may be conducted at -30 to 150°C

r

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
(3) with ammonia or an ammonium salt.

The sclvent used in this reaction is not
particularly limited, provided that it does not
adversely affect the reaction, and examples thereof
include alcohols such as methanel, ethanol, 2-propanocl,
and Z2-methyl-Z2-propanol; amides such as N,N-
dimethyl formamide, N, N-dimethylacetamide, and l-methyi-
Z-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 nethod 2) NCz/ \ O-~-NYv 'O\ CN[2] R/
R3 H2ZNOH or its salt HON HNb] z NHRz R3 z

Al kyl ati on or acyl ation OOR [y c] Reductlon FEN

Rer &3, tNH2 1Restugtd Qi n HY N be{xfz e N % BB i

wherein R5 represents an optlona

opeineal kynars analtiyls GroHR: ANt 42, And: Ak R haye the

sane meani ngs as descri bed above. The conpou

ganerdle,f arimdray 1(di?) qﬁytdﬁfdin&ﬁ9$ﬂp%Qjﬂiﬂ”ndﬂg%hylene
conmpound of general fornula (2) conpound of

generaal diertiubla die)r ,camde tharral kylyaied md@fomethy1
acyl ated to produce the conpound of general fornula
5 ether; nitriles such as acetonitrile; sulfoxides such
a&s dimethylsulfoxide; heteroaromatics such as pyridine;
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-
feld 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 cne minute to 24 hours.

{Production method 2)

NC@«O’V\ND/\/\OQCN [2]
Filz Ra

l H.NOH or its salt

HON OH
}_Q_O/\/\ND/\/\()‘Q—(I {1 b] —
H_N NH
2 R’ Rz 2

l Alkylation or acylation

5 7 5
: ON@OMWOWOR (1] Reduction
HN o NH,

R

l Reduction

NH
/\/\ND/\/\O‘Q-« [1 a] ]
Ra NHZ




10

15

20

25

(lc). The compound of general formula (lc) can be
further reduced to produce the conpound of general 10
formula (la). In addition, the conpound of genera
formula (I b) can be reduced to produce the conmpound of
general fornula (la). These reactions may be conducted
nethods descrlbed for éﬁanple in Tetrahedron, 51:

b
th t t 6 435
T e e e e e Dy =L
000 200 d
Sprrn g0 i e 20 gt e
nE&ﬂ@d§e£Qyﬁd§|@Qtdé§5¥fgéh -His. series of reactlons

will be now 20 described in deta|I (2-1) The
conpound ofrigenesmdof-0r ray a;e(rlé%)alcafbl%llapr gﬂ&‘}ce@?{?ybe

reacting the conmpound of general fornula

hy s Oxydand nen orhd tSorgadind Mt rgeerrzu,rleaspnﬁ@mma 2B2) . The
absence of a base. The solvent used in this reactlon

i somptungpart igadardly fdmdtled, ( priovigdedd hated ta dogsated
not adversely affect the reaction, and exanples
twerawflared e ludelale sl s:suehiras ofetdranalal formula
et hanol, 2-propanol, and 2-nethyl -2-propanol; am des
sUER as TeNCulinmst Ifforarmeide, Mo mewiaretiyl acet 4 de,
1- nethyl 2-pyrrolidone; halogenated hydr ocar bons
sﬁt*ht Irl erfe REIIBNGEd &1 ec MItsToKne farene ral

q%chlﬁfoeﬁv a%ﬁgptlc hydrocarbons such as

benzZet 61Uen§ SATan & Se tAEIR WGk I Ta gl edicdsealne,
Hﬁh&ﬁﬂy qr%%n be reduced to produce the compound of
general formulia {la). These reactions may be conducted
by methods described, for example, in Tetrahedron, 51:
12047-12068, 1995; Synthetic Communication, 26: 4351—
4367, 1996; Synthesis, 16: 2467-2469, 2003;
Heterocycles, 60: 1133-1145, 2003; and Biccrganic 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 (1lb) 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
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ani sol e, diethylene glycol dinethyl ether, diethylene
gl ycol diethyl ether, and ethyl ene glycol nononethyl
10 ether; sul foxides such as dinethyl sul foxi de;
ketones such as acetone and 2-but anone;

het er oaromati cs such as ¥5|d|ne and water. These
may be used in the formof = "a m xture. Exanples of t he

base: wsed, 1t de; &ﬁ&ﬁ'a"g" ghanc?ldestlhadl 82% rﬁ)panol

met al al koxi des such as so UM et he

efDoxi des L pt-assi B &It - %1%5‘:1% @'}Ps %@

tert-butoxide; inorganic salts such

hy/idicox yeer o pRtaissi UM Wdﬁ%tdﬁzlaf&dde}Mde and L-methyl-
hydr ogencar bonat e, sodi um car Bonat e, pot assi um 20

carhanatle,dsedi Wa hydirded andiRetassiumhydride; and

organi c bases such as triethylam ne and pyridi ne. The
usdde lampunth lofr itthe  hase meb g 2nmd @i HIQHforl dh4m es,

preferably 2- to 20-fold noles based on the conpound
of L Erierca lh vidoromard o) s2& hExanplees: cofe ,t he 1sadrie ,0fand
hydr oxyl am ne i nclude hydrochlorides and sul fates.
T?Yé%@ag@té]@é@ntsuéﬂl lypd 9 0yd=anei, ng edir aittysirsehtrarmay  be
- 10.100-fold noles, preferably 2- to 20-fold 18
ﬁSﬁé?lﬁas@de6ﬁyﬂﬁ@ec&%ﬁ6@dddéﬂegéﬁér@Whﬁ@hn@u@t@Wﬂene
ﬁa 9 %g may be conducted at 0 to 150C,
Er éffce b1y Byt §tis6e £oF 8ﬁ€yﬁﬂeﬁﬁt§1tY6024“WW’§thyl
%%h%% The Qu ener a é can be
produéed by %g§%F|E§C h@g g Gﬁagégﬁ§8ﬁ F&F FEEmIcE
Gk wist ac@teﬁ@cgh&ezdwtg%hg? BL: 273l KyLaklne agent .
pyridine; and water. These may be used in the form of
a mixture.

Examples of the base used in the reaction, if
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
carbonate, scdium 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).

Zxamples of the salt of hydroxylamine include
hydrochleorides and sulfates.

The usage amount of hydroxylamine or its salt

may be 2- to 100-fold moles, preferably 2- to 20-fold
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in the presence or absence of a base. The solvent used
inthis reaction is not 10 particularly limted,
provided that it does not adversely affect the

reacti on, and exanpl es thereof include am des such as
N, N- di met hyl f or mami de, N, N- di net hyl acet am de, and

1- met hyl - 2- pyrrol i done; héﬁogenated hydr ocar bons such

I d Al f
dReRTortethane, G ongtTe Wy Sear e £ ﬁ%ﬁm%%z
as 10
benzene, Loena.. and cylane;. elhers. sueh,as, g oxane.

t et rahydr of ur an, anlso ene g yco

et heferLhBf d ane gloreole i %H%ylml%hl%%r ’tosréql &t hyl ene

gl ycol nmononethyl ether; nitriles such
acetonltrllgggaulfOX|des such as di net hyl sul f oxi de;
ket ones such as acetone and 2-butanone; esters such as

ethyl acetatres cardeoxyl icr agi-ds such as;ceti€) acidibe
het er oaromati cs such as pyridine; and water. These may

e aeBethd oyt e farimopftle mottpunad 256 Bamtes of rihes
reactive derivative include acid anhydrides such as
aldétly "igrmA oxdade, i vac ete i vaarnivedrddeyn talikghl aorioas eddent
anhydride, and trifluoroacetic anhydride; m xed acid
ArhydiS Fe$ SETCE orpp§amireec arfbexydase .aci ds such as
acetic acid with_carbonic acid nonoal kyl esters such
as ethyl chor6ddrBsnate dand itSdutipaction is not

b ed acid nh dri des of organlc
RS e P A 26 Fgani ¢

as
e S 600t A
Ehhﬁh@%r@%ﬁﬁgﬁlSQQEOE'd%,NQEHﬁeQ%gq%%S%amide, N, N-
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
dioxane, tetrahydrofuran, anisole, diethylene glycel
dimethyl ether, diethylene glycol diethyl ether, and
ethylene glycol monomethyl ether; nitriles such as
acetonitrilie; 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

trifluorocacetic anhydride; mixed acid anhydrides of
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such as acetyl brom de; and active esters such as p-
ni trophenyl ester, N hydroxysuccinimde ester, and N
10 hydroxyphthalim de ester. These reactive
derivatives may be used without isolation. The
reacti ve derivative nay be generated in the system
usi ng a coupling agent. Exafipl es of the coupl i ng

i nclude car.bodii.n des such as N, N 15 .

S Shea A Bod 'S SrETNGet Ry G5 d with

i | ang I badi.i m de; carbonyls such as
g%ﬁbonycgg%ﬂ$§g§g¥gﬁﬁ§§igsgff'egugﬁbﬁsa thyl
dirpheny I AZid§r, 2G] i as, .
dhahauphospher Whcazidder3gl axaN st e Shy e
2011, 2odhivhydueauionolli g, O hengetyhazol gyl -J@ 33
t et ranet hyl ur oni unrhexaf | uor ophosphat e; an éi( -

azahenzatiivazolthloplnlcladids such as pivalic acid;
t et ramet hyl ur oni um=hexaf | uor ophosphat e. “"Exanpl es of

the dalckybatiieg agent aisnekudel 251baliagenatednaldodsctyl

such as nethyl iodide and ethyl iodide; hal ogenated
ahabkyHs,sach asibbénzybackkeli dalcandebenzyli bromide;s
and sul fates such as dinethyl sulfate. 20 Exanples
gtchh@sbasetisedirriithe redcticbnyei Bsdesir edehi Bl pde
nmet al al koxi des such as sodi um net hoxi de, sodi um

Bt hoRPABIYpofassrunir BVerpayenrdéninadd seteum and N-

hert-butg%kdg; i.norgani c salts such as 5 sodium
yAF8% BB - "ot LS uRThGdr ox I BBSCsBAR G VB E8FBERALEES

ﬁggign1Egégog§£ﬁbugpga3;ign1carbonate, sodi um
ydr'de, “and”pot'assi Uit h§drfe; and organic

The reactive derivative may be generated in
the system using a coupling agent. Examples of the
coupling agent include carbodiimides such as N,N'-
dicyclohexylcarbodiimide and N-ethyl-N'-{3-
dimethylaminopropyl)carbodiimide; carbonyls such as
carbonyldiimidazole; acid azides such as
diphenylphosphoryl azide; acid cyanides such as
diethylphosphoryl cyanide; Z2-ethoxy-l-ethoxycarbonyl-
1,2-dihydroguinoline; O-benzotriazol-1-y1-1,1,3,3-
tetramethyluronium=hexafluorophosphate; and 0O-{7-
azabenzotriazol-1-y1)-1,1,3,3-
tetramethyluronium=hexafluorophosphate.

Examples of the alkylating agent include
halecgenated alkyls such as methyl iodide and aethyl
iodide; halogenated aralkyls such as benzyl chloride
and benzyl bromide; and sulfates such as dimethyl

sulfate.



10

15

20

25

bases such as triethylam ne and pyridine. The usage
anounts of the reactive derivative, 10 alkylating
agent and base may be each 2- to 100-fold noles,
preferably 2- to 10-fold noles based on the conpound
of general formula (Ib). The reaction nmay be conducted
at -20 to 100C, preferabl?oo to 50C for one mnute to

24 hours. -3). Th ompound of general fornula .
(la) can bééé{agéol Ucet bt)clhes TettHy the Yonpotad o

Qﬁ—:‘ﬁrl_%d,f ar lu‘%ie (nleq:)a t Q I;keodxuicéeisons rcehacg i osn'cii:JL nm
o] Tor mil C( aL) can be

addi tion, the conpoun general a

ompound bf’ “general .
Pl (1o Fo FEaietyan r eAbt bn ar o o

reGUGEd M @Gt -of tsedidiere, o,inglude catal ytde .
hydr ogenation reaction enploying a netal catal yst and

reedlct orydempdiey, Ng ot S.tialn antasidie 2% UGk, as
zinc-acetic acid. Wen the conpound of general formnula
Mimprbonathe  cerpoundofccgenes,alpdiorgnihan (Jbdate,
subjected to catalytic hydrogenation reaction, the
solvient hysteddies 2hd pott agaritinc Ulvaid iyld ;i mrtcedyrgarovd ded
that it does not adversely affect the reaction, and
EXERS| S8 chheredi ieithollade nal eoliolny rsybhicas net hanol |

et hanol , Z-Eropanol, and 2-net hyl - 2- propanol ; am des
such as N,N g &pﬁg@h@pp@pﬁﬁnpééﬁ & reactive derivative,
N,@- i_met hyl ace ani%e and 1-nethyl - 2-pyrrolidone;
RATSgenat €d Ay drocafhBRs stieh 28 Céthyiend diloricdé:
ﬁBHQEQfBEgke%legl%hlggoﬁbh%gﬁd moles based on the
compound of general formula (1b).

The reacticon 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
(1b) to reduction reaction. 1In addition, the compound
of general formula {la) can be produced by subjecting
the compound of general formula (le¢) to reduction
reaction.

Examples 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
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aromati ¢ hydrocarbons such as benzene, tol uene, and
xyl ene; ethers such as di oxane, tetrahydrofuran, 10
ani sol e, diethylene glycol dinethyl ether, diethylene
gl ycol diethyl ether, and ethylene glycol nononethyl
ether; nitriles such as acetonitrile; ketones such as
acet one and 2 butanone estérs such as et hyl acetate;

L, h t het t
A B A L e
t t th t al t al t
Do iyl b B o S0k el

H@ldl@f&é@lc@ﬂﬂ% sQﬁ‘H aadé um hy, cﬁx' %ﬁhaﬁﬂ)dl Py '%ﬁol

bl ack, nickel 20 catal ysts suc ney ni’‘cKel

RIrat iznwarexide,. ardde %ﬂ&?esar@ﬂfﬂ 4hey epf may be
0.001- to I-fold (Ww), preferably 0.01- to 0.5-fold

(et Hyhato refantiRie , C enpounghe 1ofy 1genarali dor @ (H)erpfi -
t he conpound of general fornula (lc). 25 Exanpl es of

regucirmg iagent;s hotihefertzhani rhydragemdmeldide formc
acid; formates such as sodium fornmate, amoni um
frertimatleneamd ltorietehy lcaimomi fumm, f et chdyadcehexenre;
and cycl ohexadi ene, and the usage 22 anount ther eof
REPed 12- hysl rogerbolng molads .2 proefrercalsl,y td-udare ,16fdbl d
nDIes based on the conpound of general formula (Ib)
& LERE F c 6ib&sd S&Phg@ﬁerdwowaéﬁm|t@t(r1a@ydrwfewatrhe

compound of. ral fornul subjected to
@&l@@?f@.r dgaragens g&ﬁ@éa@ﬁ”t?ﬁhiftlhéf Heydr GGt Dy Lene

Gt N ottt TR T T
ether; nitriles such as acetonitrile; ketones such as
acetone and 2Z-butanone; esters such as ethyl acetate;
carboxylic acids such as acetic acid; hetercarcmatics
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
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 (lc).

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
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15

pressures. \WWen the conpound of general formula (1c)
is 10 subjected to catalytic hydrogenation reaction,
the hydrogen pressure nmay be normal pressure. The
reacti on may be conducted at 0 to 200C, preferably O
to 100C for one mnute to 24 hours. (Production
method 3) NH R4Q 3 OR 4 §]2 HZNOR6 [5] or itsR salt

HZN NH [1 }Léﬁ&l% rll_(13%5%\‘]9\/\/?1er e?% gég g%%s%%fgsd;ﬁélrgger%ly
Qpl“@ﬁaid¥f§ﬂﬁﬁﬁéf qd, Lo gyéoa%ogﬁglkylggﬁgugl

and R2, R3, and %ave t e sane e

deserihed Bbove: @;’e &@p&mo&pg%&ﬁeggfef@%mm mi a

(1d) can be produced fromthe conpound of  gener al

formul a (3)wherhets d&ﬂ)&ﬁf@%@d%@{ewef@fmﬁpé n}‘i@} is
(1d) can be reduced to produce the conmpound of

gerereadt doortmul@at Al d &) .hykhisysett Bsn ofe4@a0sA Onspai | |
be now described in detai

hydrogen pressure may be normal pressure to 30
atmospheric pressures, preferably 2 to 10 atmospheric
pressures.

When the compound of general formula {lc) 1is
subjected to catalytic hydrogenation reaction, the
hydrogen pressure may be normal pressure.

The reaction may be conducted at 0 to 200°C,

preferably 0 to 100°C for one minute to 24 hours.

(Production method 3)

R
H,NOR®? [5] or its salt

] 6
R ON NOR
O/\/\NCY\/\OQ—'( [1d]
HZN Ra NH2

2
R
Reduction

HN NH
e e [1a]
HZN ) 3 NH2
R R

wherein R® represents an optionally substituted lower

alkyl or araikyl group; and R?, R’, and R?! have the same

meanings as described above,
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(3-1) The conpound of general forrmula (ld) can be 10
produced by reacting the conpound of general fornula
(3) with the conmpound of general fornula (5) or a salt
t hereof . Exanpl es of the conmpound of general fornula
(5) include O nethyl hydroxylam ne and 0 15

benzyl hydr oxyl am ne. Exanp és of the salt of the

d of f I 5)_1nglud
Pydr ochi or | 158 SR w1 et L et on 1y w0 b
aceerndi d ' th 1-2).
(3-2) %e cong%éngc%@p%\éﬁ%% %ﬁ%o lan%%s?&ce(an(%))e'

priducach oY dg UG NS ¢ hes HorpouAd. 0 dlagepﬂ)alcgﬁ)rggjl a

(1d). This reaction may be conduct according to 25

preatluctd o mRtdadd 213 - cAtbod ngjctﬁér%‘remetﬂpﬂnu@a HN
NH H2ZN R -ON-"O\ [1 a] 2r 3 NH2 Acylation R O 7

RZN.RIle] HzN 2 3 NH2 wherein R7 represents an
optionally substituted | ower
This series of reactions will be now

described in detail.

(3-1)

The compound of general formula (1ld) can be
produced by reacting the compocund 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
produced by reducing the compound of general formula
(ld). This reaction may be conducted according to

production method {2-3).



10

al kyl, aral kyl, aryl, alkoxy, cycloal kyl oxy or
aral kyl oxy group; R2 and R3 have the sane neani ngs as
5 descri bed above. The conpound of general formula
(le) can be produced by reacting the conpound of
general formula (la) wth 3 reactive derivative in
the presence or absence ofa base. 10 This reaction
may be cond C ' roducti on net hod

(2-2). (Pr og%%:(tg?%ﬁ&n(gjt; ﬁg%& '{Hoa N O-~N~~~OH 1 6] H2N
R2 1 RBN\ O-~N~L' 171 HzN Rz NOR 9 HO 181 3 NH2 R N

NOR9 N O\ | 1f] H2N R3 NH2 25__wheggjn Re
represe 'Mnrot i 4§ \@ repres at}s
a hydgggen YaeOm or an opti‘onal |y suR ed | ower

al kyl br @i al kyl group; él represents g°l ea¥i ng

groupp and R2 and R3 have & 3afe meani ngspas
descrllbed 5 above. The tonpound of generaLﬁiqrnula

7)RTtcaM be N™ "R
(7) ‘*Q“OMND/\/\O ,Q_e [1e]
HN NH
TR = 2

wherein R’ represents an optionally substituted lower
alkyl, aralkyl, aryl, alkoxy, cycloalkyloxy or
aralkyloxy group; R? and R® have the same meanings as
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.

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

(Production method 5)

g

R°N
H >*0/\'/\N ) [6]
e i:j>/~\/”* H
R l :
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produced fromthe conpound of general formula (6). The
conpound of general fornmula (7) can be then reacted
with the conpound of general fornmula (8) to produce
the 10 conpound of general forrmula (If). This series
of reactions will be now described in detail. (5-1)
The conpound of gener al f ornul a (7) can be 15

erti t he hydroxyl groyp of the
(%lﬁ%%%ﬁg Ig?‘/ rge neral" nsgranrhlagl ﬁ:gﬁnciyc?ra Cavi'tty Grdlip. R’
Wafcdlenl eayi A 05 OUR Lo, . Al KangsHlLony) oxx, Of 0P o
or ‘an aryl sul fonyl oxy group, the conpound of gener a

f sy a; (16)1 ngy Q@af@@ft§¥5&§;291H?ﬁm§%§§ﬁ%p% Yeaving

absence of a base, for exanple, w

aj kanes Wdomyd ehl ori deveuchoasafet RaRRSHLEORY! described
chloride or an arylsul fonyl chloride such as p-

taadauenesul foni ¢ acid chl ori de Exanpl es of the base

used in this reaction, 25 if desired, include netal

al koxi des stich @sysodidimt meihexd desosodi am Bt hax des
pot assium tert-butoxide, and sodiumtert-butoxide;
iordgafc bagest s ctomsoursb di Ung dyelraolx i tegmpiot ass)i UMThe
hydr oxi de, sodi um 26 bi carbonate, sodi um carbonate,
pOTESsI Sardsviratdel  fagul v Bldrdate  bearthqotassiuad
hydri de; and organic_ bases such as triethylam ne,

N SoprBmA Bty afl e 2 larde yHliadi e, B Tedmugdhe
anount gjﬁ}tagwe al kar}tes Ifor%: ch‘I.ori de or aryl sul fonyl
SHTSri e ey B4 & Aol o 1L

This series of reactions will be now
described in detail.

(5-1)

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
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nol es, preferably 1- to 3-fold noles based on the
conpound of general fornula (6). Wen the | eaving
group is a halogen atom the 10 conmpound of genera
formula (6) may be reacted, for exanple, with thionyl
chloride, thionyl brom de, boron tribromde, or
carbon tetrabrom de- trlpheﬁ§lphosph|ne The usage

h t - to 10-fold

%?é‘ﬂé%?% & o gL ROTS SoF B ar not BESTA8° bhSE oA The
f h I t d.

compal of: neneral SRt TR o THe o 9% ea

thated ts @?Sailotgrlé@l){fféﬂﬂe af ,e[@df%&%éf&%i@%yﬁ}%ne,

exanpl es thereof include am de’s suc
N ¥ dietdiydd or mam de, N, N 20 di net hyl acet am de, and
1- et hyl - 2-pyrrolidone; hal ogenated hydrocarbons such

as met hyl ereh€hltddeamoedid asofiddnz Bthesulfonyl
di chl or oet hane; aromati c hydrocarbons such as

benizenele tot uenel swenthnyl efteloetdens sush as tdiaxanse,d
t et rahydr of uran, anisole, diethylene glycol 25

dicegtshy Ipretfivarab ldi elt-hytleene- gl Iyt odo 1di ety e cetdhers hsand

et hyl ene gl ycol nononethyl ether; nitrifies such as
EEBEFEHING 19%e;9 5\ o desnsluchl @s di met hyl sul f oxi de;

and heteroaronatlcs such as pyridine. These may be
used in 27 "She Y mheotv g drisdtatire 1 g 5 2)z 1onse cormpoundie

eneE@I&;ornula (féﬁr il%n} produced by reacting
e conpou d %t Ty 1% F3v7Pswtad Glvel, for
comp greédog,flt%b%a%'nfowon%%) 1 PR Yoron
tribromide, or carbon tetrabromide-triphenylphecsphine.

The usage amounts of these reagents may be
each 1- to 10-foid moles, preferably 1- to 3-fold mcles
based on the compound of general 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-
dimethylacetamide, and l-methyl-2-pyrrolidone;
halogenated hydrocarbons such as methylene chloride,
chlorcform, and dichlorcethane:; aromatic hydrocarbons
such as benzene, toluene, and xylene; ethers such as
dioxane, tetrahydrofuran, aniscle, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, and
ethylene glycol monomethyl ether; nitriles such as

acetonitrile; sulfoxides such as dimethyisulfoxide; and

hetercaromatics such as pyridine. These may be used in
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The solvent used in this reaction is not particularly
limted, provided that it does not adversely affect
the reaction, and exanpl es thereof 10 include al cohols
such as nethanol, ethanol, 2-propanol, and

2- et hyl - 2- propanol ; an1dﬁ2 such as N, N

di met hyl f or mam de, N, N-di thlacetanide, and

]Em§tp %ﬁcgfgyrn%é£pne hal ogenat ed hydr ocarbons such
as'  methylene c 107 de, chloroform and
dlchloroethﬁpqz 15 aromati ¢ hydrocarbons such as
benzene uene, and xylene; ethers such as di oxane,

tetrahydroffan, nani5e! & d@érﬁém ene-rdl Lol g n&edtrmﬂe
et her, diethylene glycol et hyl ether, and ethyl ene

%ﬂd‘cﬂlcé@mgﬁ’dtlrﬁi hete didgdes &ﬂJQférﬁeﬁ:al formula
acetonitrile; sulfoxides such 20 as dinethyl sul f oxi de;
ketones: s uate asoraseiranes Angkr2=r Dut@anend;a egtieris sueh
as ethyl acetate; heteroaromatics such as pyridine;
antt vaater .ohesemay e asedkd.n the formof a

m xture. Exanples of the base used in this reaction,
25 if desiridds dolclade uymetdl iraltkox desruch ass sedi um
met hoxi de, sodi um et hoxi de, potassium tert-butoxide,
A sl urh Ine rt LipiUraskd cf@ﬂlrﬂﬂcbé;mact bds e ssudivtas

sodi um hydr oxi de, potassi um hydr oxi de, sodi um 28

B hat &L isdi (it drisoatal, porch i (& Boraee f

SOdI u h'\éﬂwﬂﬂ and ot aSSI um hr}/dl‘l %ethano or %ryo%anol
eth Ian1ne and. p r|d|ne _The usage
am)udjt a?se 1kfeai“ C{] an’d fol es,

@fﬁéﬁﬁﬁiﬁbfﬁaﬂfﬁé%fﬁyﬁidyﬁé¥%ﬁ¥§%%%éﬂldé, and l1-methyl-

Z-pyrrolidone; halogenated hydroccarbons such as
methylene chloride, chloroform, and dichloroethane;
aromatic hydrocarbons such as benzene, toluene, and
xylene; ethers such as dioxane, tetrahydrofuran,
aniscle, diethylene glyccl dimethyl ether, diethylene
glycocl diethyl ether, and ethyvlene glycol monomethyl
ether; nitriles such as acetonitrile; sulfoxides such
as dimethylsulfoxide; ketones such as acetone and 2-
butanone; esters such as ethyl acetate; hetercaromatics
such as pyridine; and water. These may be used in the
form of a mixture.

Examples of the base used in this reaction,
1f 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
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compound of general fornmula (7). The usage anount of

t he conpound of general fornmula (8) used in this
reaction nmay be 1- to 20-fold 10 noles, preferably 1-
to 5-fold noles based on the conpound of genera
formula (7). The reaction may be conducted at O to
200C, preferably O to 150€°for one nminute to 24

MU S HDE T SN W0 i BN 0L Ror oot g groun, 15

represented b may be carri

desgird : exanp! | nProtective Goups in .
O garﬂng%gy{]lt(?{hee'si S, f%tflﬁ%grg,h)%&dﬁ'or&bdg Qargrj'fra:entlhcod

j I 3 et [P ti et :
TN o1 N R CRRUO R e
BON pri@Hde11l] HZN RZ Et 11 ON NRio [161 HZN RZ -
R3 NHZ 29 wherein RLO represents an
am di no- pr atectisng<gr-euRintRG £ NeRr esert $,.3 hydnogen 1o-

atom or an optionally substituted
fold moles, preferably 1- to 3-fold moles based on 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
moles, preferably 1- to 5-fold moles based on the
compound cf general formula (7).

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

The removal of the amidino-protecting group
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
NR
l R3 NH2
10
NR
L%/\\/”\Ni::>//\\/»\0_<<::?__< [10]
R3 NHZ

11

R ON
OH 11
HZNH > [11]
2
R
RHON NRm
HN D /\/\O/\/\O < }""QNH [1g]
2 Rz R3 2
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| ower al kyl or aral kyl group; L2 represents a | eaving
group; and R2 and R3 have the sane neani ngs as

descri bed 5 above. The compound of general fornula
(10) can be produced fromthe conpound of genera
formula (9). The conpound,of general formula (10) can
be then reacted with the éonpound of general fornula

d d_of l f | 11
gvl;%%{:éf)n P o &‘8?(5%(38%1@% SR Res dindpIRlEeEing g ions; §

Thi's ser Feact i ons w

| Podet @b 5 (6-11 er@%@QQHBQWQQ.Qﬁ ?ﬁgﬁﬁ%%%%ﬁ;%@ggkf%ﬁped

can be 15 produced converting gr ou

of obbe £oppound of , gener @l for md afefpg%ste%t% gle%ia%qng

group. This reaction may be conduc according to

K@ﬁﬁﬁ@liiﬂd rretzhed rE5ndye ﬁﬁez%amgomggﬁiﬁggpggngegéribed
general fornmula (1g) can be produced by feacting the

compound of general fornmula (10) with the conpound of
general fornula (11) in the presence or absence of a
base. Thi s Teacténgouray dfe geonducted-radcor diong ¢ ve
production nmethod (5-2). 25 The renoval of the

ani Aivrerprictae il quravpindg epr eserted Dy L0 amalp )he The
carried out by a nethod described, for exanple, in
BrotRHd @ IaBus din onganiac (1S)ntdresits; (3rem 948534

1999, aqr by a nethod equivalent 30 thereto. Each of
t“f?et%toﬁ%&oﬁv?d‘?q%qwef abovedescriped (11) to produce
the compound of general formula (lg).

This series of reactions will be now
described in detail.

(6-1)

The compound of general formula (10) can be
produced by converting the hydroxyl group of the
compound of general formule (9) to a leaving group.
This reaction may be conducted according te production
method {5-1).

(6-2}

The compound of general formula (lg) can be
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 in Organic

Synthesis, 3: 494-653, 1999, or by a method equivalent
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production nethods 1 to 6 may be also used in the form
of a salt, and exanples of the salt include the sane 5
salts as those described for the conmpound of genera
fornmula (1). Each of the production internedi ates
obtained in the above-described production nethods
(1) to (6) nmay be also us d without isolation for the
syphsegugnt 10 reaction. The conpounds of genera
formulas (la), (Ib), (lc), (Id), (le), (If), and (19g)

t hus 0btain§9€9ro§a{ﬁ§ C&&ﬁ%&%éfcfgrﬁﬁ?g %yéﬁéégg?%%ed

i nto other conpounds of genera or sa

tpes@etLidrmexpept e; by dosubjectifng (0@ 193Gl Ofyry
known per se such as condensation, addition,

oxf dat @Dy, r e6diCé & O 1 o £ €8 rangesent , 1 Substd tild Ofame
hal ogenati on, dehydration, or hydrolysis, or by

ps@bes | ys comdi @i dgs ¢ hidsed teacthonsom@iMent | soers!
(e.g., optical isoner, geonetrical isoner, and
thutowes) (Bre present in the conpounds in the

above- descri bed production nethods, these isoners may
be al so usetciarmf siote aresdudyidyraties: e rranth araes tab tsa imed
various fornms may be also enployed. 25 In the

01 | 'OWF it O e sde s Pt it it Teduse: igiv ée thstd st lNods )
prod cigglcogpoqus.of eneral fornmulas (2), (6),

& Lii‘i‘:«)), Hn AN ) H P Ew st e s GG (e iRt on
(gegggaggnpounds of the invention. The 31 conpounds

of general formulas (2), (6), (8), (9), and (11) are

produced byl‘fpé)r%nm&%d?tgkoqfenl%&%w R S%s {la), (1by,
(ic), {(1d), (ie), (1f), and (lg) thus obtained or salts
thereof can be derivatized into other compounds of
general formula (1) or salts thereof, for example, by
subjecting to a reaction known per se such as
condensation, addition, oxidation, reduction,
rearrangement, substituticon, halogenation, dehydration,
or hydrolysis, or by properly combining these
reactions.

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

In the following, descripticon will be given
of methods for producing compounds of general formulas
{2y, (6), (8), (9), and (11) as raw materials in the

preduction of the compounds of the invention. The



and, for exanple, can be prepared by the foll ow ng
production nmethods. 5 (Production nethod A) Rig N LI
[12] 1) HOCN [14] R 2) Deprotection HNy v 'o ~ CN
[13] J RB NCO™L [15] RNCR O _~N~Vv Ol CN[2]
RS wherein R72 represents an am no- protectlng group;
represents a |l eaving gr p; and R2, RS, and U

?Xﬁﬁeueeﬁpsunag‘é’%‘%ﬂgip fezeribed, PU159) el bgand

I3 P LG e 2 0
DUk 8oL DERIORT opll ok 0L ESEL ISR Bl g

greau&geénonyrrea@?rldln 4-yl]propyl iodide (J. Med.
Chem , 37: 2537-2551, 1994). In addition, the

5 synthesis capr@@u@gqghegegyédby combi ni ng knomn

10

15

nmet hods 32 wusing tert-butyl =4- (3 hydroxypropyl)-l-
plperldlnecarboxylate or the like as a raw materia
Exanpl es of the o enerag é romula  (14)
i ncl ude 4- cyanoﬁhe nd 4 clrano uor ophenol .

1) HOQGN [14]
3

2) Deprotection

HND/\/\OQCN [13]
RS
Nc~©—o’\/\f [15]
R2
NCQ—O’\/\ND/\/\OQCN
R2 R3

wherein R represents an amino-protecting group; L3
represents a leaving group; and R, R?, and L' have the
same meanings as described above.

Examples of the compound of general formula
{(12) include benzyl=4-(3-bromoprepyl)piperidine—~i-
carboxylate (J. Med. Chem., 46: 2606-2620, 2003), tert-
butyl:4—(3—bromopropyl)ﬁl—piperidinecarboxylate
{Tetrahedron, 55: 11619-11639, 1999), and 3-[N-[{tert-
butoxy)carbonyllpiperidin-4-yl]propyl icdide (J. Med.
Chem., 37: 2537-2551, 1%94). 1In addition, the

synthesis can be carried out by combining known methods
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5 (A-1) The compound of general formula (13) can be
produced by reacting the conpound of general fornula
(12) with the conpound of general formula (14) in the
presence or absence of a base, followed by 10
deprotection. The sol vent %§ed in this reaction is not
part|cularly limted, provirded that it does not

agggﬁ e{g %gFilLQe §eﬁ§5f?%%%a$gyff§ | es t her eof

|nc u suc no

ﬁf@pﬁaﬁecé?b@wl;ﬁ&%ﬂy*g Pr Q L Al &&9&5‘1 as

di met hyl f or mam de, dlnet acetan1 e, and

1l met hyl - ZEQXIEIEP& d@ﬁ%h@%&&%@ﬁ@%ﬁyggﬁ&ﬁpomrmw

as nmethylene chloride, chloroform and

di ch) of o€l hane)-ca4 di€o hygirocar SYCH @Srophenol .
benzene, toluene, and 20 xyl ene; ethers such as

di oxane, tetxahydrofuran, anisole, diethylene glyco
di met hyl ether, diethylene glycol diethyl ether, and
et hyl ene gl Vool compnonet hyf getderl fitmilLes( SUch-48 be
acetonitrile; sulfoxides such as dlnethylsquOX|de
Ketohiesed ueh aa dcatone and @ @5 b ut fanpmes rast ensusiuc h
as_ et hyl acetate heteroaromatics such as pyridine;
ahtf et ﬁ*rfééé)wrb—‘é WUserraralhgofwrlm ofl4 in the
es of the base used in this reaction,

m Xt ure. I
éé}:e?e?n%eescfl? gagbse?qﬁef (ffe retae alfeokiarest duch as sodi um

n(;thox_t 5% sodi um et hoxi de, potassiumtert-butoxide,
mtert - but oxi de; i norgani ¢ bases such as

SOdlU”1hydﬁﬂﬁ£43ﬂj£9ﬁg§§lu yqrax %%ac 1CMs not

particularly limited, provided that it does not
adversely affect the reaction, and examples thereof
include alcohels such as methanol, ethanol, Z-propanol,
and Z-methyl-2-propanocl; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, and l-methyl-
2-pyrrolidone; halcgenated hydrocarbons such as
methylene chloride, chloroform, and dichloroethane;
arcmatic hydrocarbons such as benzene, teluene, and
xylene; ethers such as dioxane, tetrahydrofuran,
anisole, diethylene glycol dimethyl ether, diethylene
giycol 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,



10

15

20

25

5 bi carbonate, sodium carbonate, potassium carbonate,
sodi um hydri de, and potassi um hydri de; and organic
bases such as triethyl am ne,

N, N-di i sopropyl et hyl am ne, and pyridi ne The usage
anmount of the base may be 1-_to 10- 10 fold nol es,
preferably 1- to 3-fold noles based on the conpound

f: : f or. 1 h f the.

cotpouRd o guner e Phrrdl 4L 33 C6een TR £ Sodium
fg[gg ¥ 1& to
I {l1ae,

r L0F 5 7 3 | d S
ARl St S A S i

f enAukact 1R) ceFhepeagt Han con d 0,to
200C, preferably 0 to 1§oc?§%f9§%£9n?%§%§ plbygat

heuvtsumThedrenodal phrhbhe: ami NP3PE LY £t | BY4IHQUP
represented by P12 may be carried out by a method 20

dbscarbedatépr sexanpl €z rbonkf o) e6bt ¥&s FHOUPSrbOnat e,
Organic Synthesis, 3: 494-653, 1999, or by a nethod
egufivahenydritier etod(Pe)ssThe cpapdand ofdgepssal ¢
formula (2) can be 25 produced by reacting the
coapoandueh generattiivtaulae ( 18)Nwit hsdieogonpountzeine,
general fornula (15). This reaction may be conducted
aRedravhgdte=production method (A-1) _ 34 (Production

method B) NC O*~L3 [151 R 1) HCK~-~ OR 13 [171
The usage amount &f the base may be 1- to 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
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 RY 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.

(A=2)

The compound of general formula {(Z2) can be
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).
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2) Deprotection NC/ =~ O~N~~OH [161 R2 NCG-f \ ~~~NY
v L' [181 R2 HO/ CN[141 R3 NCR2/ O' NE~~Oj / CN
[2] R3 wherein R73 represents a hydroxyl -protecting
group; and R2, R3, L', and L3 have the sanme neani ngs
as described above. 5 The conpound of general fornula
(17) can be produced by conbi ni ng known net hods,

using tert- (production method B) .

but yl - =4- ( 3- hydr oxypr opyl ) - 1- pi peri di necar boxyl ate or
the like as a raw material. (B-1) 10 The conpound of
general fornmula (l8) can be produced by reacting the
compound of gﬁ@ y-mula~ {15)149 th the conpound of
general fornula (M2, followed by deprotection. This

reacti on may beg*conduct ed ording to production

nmethod (A-1) 35 Th r?fWORH [17]

hydr oxyl - protecting dgroup r esented by R13 may be
carried out by a netRodz) desesidedonfor exanple, in
Protective Goups in'Oganic Synthesis, 3: 17-245,

1999, or tB Yva 6Qeret?16i8-2)
R* l
NC—4§::>}ﬂo/~\¢/“W{C::>,»\M/ﬁ\Ll [18]
2

R
Ho—QCN [14]
RS
Nc—Q—oMNDN‘oQ—GN [2]
2 3
R

R

wherein RY represents a hydroxyl-protecting group; and
R*, R?, I', and 1L° have the same meanings as described
above.

The compound of general formula (17) can be
preduced by combining known methods, using tert-
butyl=4-(3-hydroxypropyl)-1-piperidinecarboxylate or
the like as a raw material.

(B-1)

The compound of general formula (16) can be
produced by reacting the compound of general formula
(15) with the compound of general formuila (17),
fcllowed by deprotecticon. This reaction may be

conducted according to production method (A-1).
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The conpound of general formula (18) can be produced
by converting the hydroxyl group of the conpound of
general formula (16) to a leaving group. 10 This
reacti on may be conducted according to production

met hod (5-1). (B-3) The cggfound of general fornmula
(2) can be produced by re i ng the conpound of

gener al forﬁHEaréﬁoQ$§)o%ﬁEHetHgdggggg%ggggégg§ggr%Eoup

formula (14). This reaction m

mot hod O N O [ 1] RS T taH 2T KE 6 T 20

R2etcNCo¥d0- for- exhmnpl8] iﬁngéteﬁﬂﬁﬁgi@rgﬂp%e95e§§agﬁic
a leaving group; and R2 and L3 have the sane neani ngs

asydescsiibgd3abovez4Exanpbes of bhea Cﬂ@@ﬁ@ﬁde%givalent
general formula (19) include 4-cyanophenol. anpl es
ofhthetconpound 5 of general formula (21) include
3-brono-1-propanol. (C 1) The conmpound of genera
formul a (20YBcah be produced by reacting the conpound
of general formula (19) with the conpound of genera
formul a (21¥1eThpgpound of general formula (18) can be
produced by converting the hydroxyl group of the
compound of general formula (16) to a leaving group.
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
(18) with the compound of general formula (14). This
reaction may be conducted according to production

method {(A-1}.

(Production method C)

NGQOH [19]
2

R
l L¥™~on [21]

NC‘QOMOH [20]
R 1
Nc:@-o/\/\ﬁ [15]
2

R
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10 reaction may be conducted according to production
met hod (A-1). (C2) The conpound of general fornula
(15) can be produced by converting the hydroxyl group
of the 15 conpound of general formula (20) to a

| eaving group. This reacti may be conduct ed
according to production nethod (5-1). (Production

mahbedifd) )¢ NG NOH, of . | t 21
HZN Rzl4?LReduE£%€§oenn%lNé_?~l\Hﬂq(§-| ?13%%5 N %H o

~hhve~Ohk[ 63meFhzNnRAg372sWheEeH LR andRB have the
sane neani ngs as described above. (D-1) The conpound

of general Eeamplas(22)teancbepobnAr odugede:by1reaching
t he conpound of general formula
(19) include 4-cyanophenol. Examples of the compound
of general formula (21) include 3-bromoc-l-propanol.

(C-1)

The compound of general formula {(2C) can be
produced by reacting the compound of general formula
(12) with the compound of general formula (21}y. This
reaction may be conducted according to production
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 te production

method (5-1).

(Production method D)

2

R .
H,NOH or its salt

HON
A '
OH [22]
) NH >_0 O/\/\

2 Rz

l Reduction
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(16) with hydroxylamne or its salt in the presence or
absence of a base. This reaction may be conducted
according to production nmethod (2-1). (D-2) 10 The
compound of general fornmula (23) can be produced by
subj ecting the conpound of general formula (22) to
reduction reaction. This reaction my be conducted

I t t t hod (2-3 D3
a%ﬁ%%@&ggR qﬂﬁﬁ%@u%,#%pt%% s%gf(gg n&g%‘ F%Hﬁéﬁ; é%ed

conpound of gener al

preLesting the am dino group of the conpound of
general fornmula (23). This reaction may be carried
out by a nmethod, described, for exanple, in Protective
Goups in Crganlc SyntheS|s 3: 494-653, 20 1999, or

by a net hodrggud v, t her - c h
Egl HN 9Y ThTQg oN %{gﬁd (g% &%1? ~§§ f&PﬁQgg Q%—Dp H%ﬁ Bg

ONc @4 ed RSy Hz&NOH: Difig | £i5e Sabitp Mﬂj (!7@“ éh@;éll RBo NER1 2
[251 Reduction NH HO-~N O \ NHZ [%

(16) with hydroxylamine or its salt in the presence or
absence of a base. This reaction may be conducted
according to production method (2-1).

(D-2)

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 te production method (2-3).

(D-3)

The compound of general formula {6) can be
produced by protecting the amidino group of the
compound of general formula (23). This reaction may be
carried cut by a method described, for example, in
Protective Groups in Organic Synthesis, 3: 494-653,

1299, or by a method equivalent thereto.
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NR 10 HO[91 R3 NH2 wherein R3, R10, and L4 have the
sane neani ngs as described above (E-1) 5 The
compound of general fornula (24) can be produced by
reacting the conmpound of general formula (13) with

t he compound of gener al gula (21). This reaction
may be conduct ed accordlng 0 production nethod (A-1)

10 (E-2) The.comaund, of-.ggneragl formula (25) can be
produced by reacting the conpound of general fornula

(24) with hydroxyl ne or its It in the presence or
39 absence of aHQEEE}/W*H??d' } opymay [Rejconduct ed
according to produ on net hod -1) (E-3) The

compound of general formul a (26) gan be 5 produced by

subj ecting the conpound of engpqv/tornul 5 to
reduction reaction. This reaction na Hpe ﬁ%:{)ﬁducted

according to production method (2-3 (E-4) The

conpound of gepexat~for ? n 10 prﬁgﬁfed by
protecting the am di roup or the conpound

general formula (26). This yeaction gy be conducted
according to production rretlhaquHDoB)i.ts(Parleucti on

met hod F)
NOH
HO "N o)
D/\/\ < } < [25]
3 NHZ

l Reduction
NH
HO/\/\NQ/\/\‘)@% [26]
R3 N HZ

l NRIO
R3 NHZ

wherein R*, R'™, and 1L° 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
methed (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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HO CN [14] R3 H2NORO [27] wor its salt NOR9 HO [8]
R3 NH2 wherein R3 and R9 have the sane neani ngs as
descri bed 15 above. The conpound of general formula
(8) can be produced by reacting the conmpound of
general formula (14) with_the conmpound of genera
formula (27) or a salt thé eof. This reaction nay be

(Pr oducfsjo%%ng{%o@d' G)T?ﬁlog %@%{%ﬁl Ifa[lké]@e F&O’ﬁgﬁ\ﬁiﬁ)ﬁ
[Zfordind tS st ddud¥ O Qe (H2N Rz wherein R2 and
R' have the sanme neani ngs as descri bed above. The

conpound of(mgeneral fornmula (11) can be produced by
reacting the conmpound of general formula 5 (19) with

t he conpourmheofcgenemal dorgadad128)o0mld (26) can be
produced by subjecting the compound of general formula
(25) to reduction reaction. This reaction may be
conducted according to production 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 production method (D-3).

{(Production method F)

HO-QCN [14]
3

R

H,NOR® [27]

or its salt

9

NOR
HOQ—‘Q [s]
., NH,-

R

whe;ein 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 genera! formula (27) or a
salt thereof. This reaction may be conducted according

to production method (2-1).

{(Production method G}
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salt thereof. This reaction nmay be conducted according

‘to production nethod (2-1). Wen used as a nedi cine,

the conpound of the invention may generally be
properly mxed with a 10 pharmaceutical auxiliaries
such as an excipient, a carrier, and a diluent, used
for formul ation, which can““pe orally or parenterally
admi nistered in the formof tablets, capsules,

powder s, syrups pllls suspensi ons,

enmul si ons, solu ﬁg; ﬁi er ﬂﬁ@paratlons 15
suppositories, 24r ops, nasal drops, ear drops,

pat ches, ointnent r injections, according to the
ordi nary net hod. In ddlkoqm, ;ﬁﬂ adm ni stration

nmet hod, dosage, and dnl §tra£]on frequency can be
properly sel ected degendi ng on the age, body wei ght
and 20 synptogs of a patient. Typically, 0.01 to 1,000
my/ kg t her dbfOf oy pe adm ni stered orally or
parenteral ly 41 ®y idjadtion, drip infusion,

or rectal adﬁhﬂlsi a |on) to an adult once or in
several divided Bortlons in a day. To establish the
usef ul ness of the conpound 5 of the invention, tests
drﬂl%fr?elfhrﬂ i ﬁaﬁgBF detionne reepeatehtioxniciasy daveng bed

ﬁ égrollferatlon inhibiting activity, stability,
ti protozoan action thereof were carried out.

Test Exanple 1: Antifu actlon 10 The conpound of
Exanpl e 4 ﬂgé Séﬁg&%ggpggl U ol e Hek 1) can be

Er e i b i S
{(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 crally 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. 1In 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
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anal ogous to that of the conpound of the invention,
was selected as a conparative conpound. Their

chem cal 15 structures are as follows. HN NH ~\N O~
[Exanmple 4] HzN NHz HCl salt HN! NH N O

[ Conparative HzN\ / NHz conmpound] NCI salt _
Susceptibility testing of ﬁéngi was carried out using

' th. dil,ution t hod._The nmedium used in the
gﬁincgg{f? i bl ﬁr}%ﬁé%éélslamsrﬁbmf}%ﬁzoo‘t'#i\ﬁ /ﬁ\iﬁbﬂtsf)el adj ust ed
t H 170- 8l pyi 6 L . o
rfﬁr%ﬁollsf%epr opﬁ%leﬁlafq‘loﬁcgjl?giC{djciﬁ\/ﬁﬂé)lnansc?vfli?imq%\ilded

sediumhydrpx de, A test conmpound was dissolved in 42
sterile water, wﬁich was then subjected to two-fold

serial dilutd onusiingnlQ0:d ofe RAMLNORT an 2 QG- wel s
round bottom pl ate. Candi da al bi cans TI MML623 cultured

@vertieghtnvain 356, 0t «SARO WALt Aga 1 ITRGFGUT WAS ion,
suspended 5 in a sterilized physiological saline. The
mepserteof toceldis waseceuricad ghidar fa Litalcegiiedlibit ing
m croscope; a suspension of inoculum organi sm 2x103
celtig/ify) wasbigriépar eddusinig cRPMzMERS a caridnl @Gelreof
t hereof was then dispensed into each well; and a
Me&Fo F1edte eCo®tdi-ni ng a

Test Example 1: Antifungal acticn

The compound of Example 4 was selected as a
compound of the inventicon. 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

structures are as follows.

HN NH
)\_Qﬂ/\/\no/\/\o-@_q Example 4]
H,N NH,

HCI salt
RN NH
@OW%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
(REMI/MOPS) adjusted to pH 7.0 employing 0.165 mol/L
morpholinepropanesulfonic acid (MOPS) and 1.0 mol/L

sodium hydroxide. A test compound was dissolved in



10 predeterm ned concentration of the test conpound,
the nmedium and fungal cells was finally prepared.
The plate was cultured at 35C for 48 hours. After the
end of cultivation, absorbance was determ ned at 630
nm using an automati c spectrophotoneter. The | owest
test 15 conpound concent r ati‘on at whi ch 50% growt h

| BOLPLLLop, xS obosfved. ap, conbar e Lo of out . cont o

ere no test’ conpound was a

Therisesul 15 ave shown 18 Tabl ¢ Il%%i %\g#ﬁg)lég %%@%‘9& 1

Exanpl e 4 Conparative conpound
Or@@ﬁ@*bo€ﬂ6%¢5ﬂ§%§9r'@ggdi@avpgﬁiggﬁgzﬁlﬁg %?gh%$ltured

1
conmpound of Exanple 4 had an equival ent ~or

adrbe Fangal et 3yt Yort b dhe LONRAT- At 1 PROUNE Hended
Test Exanple 2: Repeated-dose toxicity test in mce

5 (i) #A3stdhiel compostngs 061 Exaep] es 41 Was. setectaengsr asr
compound of the invention. Anmong conpounds descri bed
irelthe vWanphestof WHOSH 0F 4476] o @i compoLeh hasiag A
structure nost anal ogous to that of the conpound of
tHes ISR ThV@Ent ¢ lont (wes: Seh egt eth asn a2 cldparatlisvel) was
conpound, Their chem cal structures are as foll ows.
HINFCTA NGO INH THE NI 9@l an @] 1 0G plHGhesaiaf was then

dispensed into each well; and a microplate containing a

10 predetermined concentration of the test compound, the
medlium, 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 620 nm
using an automatic spectrophotometer. The lowest test

15 compound concentration at which 50% growth inhibition
was observed as compared to growth control where no
test compound was added was defined as ICe¢. The

results are shown in Table 1.

[Table 1]
Compound Example 4 Comparative compound
ICs0 (pg/mL) <0.0039 0.0039*

*Value described in WO03/074476

20 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)



10

15

20

HNNH O- ry O[Conparative H2N NHz conpound] HCl
salt Six-week old male ICR m ce (body wei ght range:
30.6 to 34.8 g, the nunber of animals allocated to
each group: 5) were used to exam ne the repeated 10
dose toxicity. A solution of each test conpound was
prepared by dissol ution in“di stilled water. Each
compound u usty_admni stered at a dose of
P el o R L e S TS
p L@ 091 sal l dm nj r contr
O F R o or P FE S iy 07 a BT ot
DI StEn NSy AREBL hed ¥ e W §u £iher, _&}uﬂi(ﬁ%ﬁ&tﬁ ing a
syringe containing a heparin solution VO- par?n
| 91f eed it ore 1RO AverddsuPhas mhde K @S 8bnpound of the
anti coagul ant was used for blood collection from 20
abdomnabn pord i on @ftddie: s ena: G@vaez A henaig agical

test was carried out for the following itens. Val ues
qheimn d¢hentest conpound:d reeat et gfoupseshen a val ue

in the control group is set to 100 are shown in Table
2. (Hematol ogical test itens and determnination

o Red bl oogd—ell count LRBC) yyTWo-angle | aser
()/\‘Ré\t'lﬁCU| gCYHE ,e-@ bW cyt onetry
K staini ng—ffabl e 2) NH, [Example 4]

HCY salt

ol .15
eatpc

HN NH
}—Q'O/\/\N%{)‘@__« [Comparative
HzN NHz compound]

HC! 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-
dose toxicity. A solution of each test compound 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 toc a control
group. At the end of the administration pericd, 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 blcod collection froem
abdominal portion of the vena cava. A hematological

test was carrlied out for the following items. Values



Compound Exanpl e 4 Conparative conmpound Red bl ood
cell count (RBC) 94 105 Reticul ocyte count 103 62*
(Reticul ocyte) *p<0.01 10 The conpound of Exanple 4
di d not decrease the reticulocyte count and therefore
had a higher safety than the conparative conpound.
Test Exanple 3: Repeat ed- ddde toxi ci ty test in mce
( T 0 d_of Exanple 3 was selected as a,
oo R et £ Sn e Rhome (o tinae aealie b the
[ les. of 0] 74476, a_.conpound_ having a
s(?cr) %tgf*‘%?’é@%%;? la% al %%)oﬁé Ojf g)%lt ‘?ﬁ:ﬁ So}fo‘{};ﬁ et o?r%h%%% dél of
the inventj t
20 Thel - chont el CStFUct Ur 6% ar o 0 Fal T ot © 4B PERL LD
N Qufdxpnpl e 3] HZN NH2 HN _ NH [ Conparati ve
conpound] HZN NH2 Si x-week old male ICR m ce (body

5 wei ght ranged R2lodk te:B8. dowght t hesdunbes, of, and nad s
all ocated to each group: 5) were used to exam ne the
repeateg-omdosey t oxi city. A solution of each test
conpound was

Reticulocyte count: Flow cytometry after RNA

staining
[Table 2]
Compound Example 4 Comparative compound

Red blood cell count

(RBC) 94 105
Reticulocyte count 103 -
(Reticulocyte) 62

*p<0.01

10 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)

15 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.

20 Their chemical strictures are as follows.



5 prepared by dissolution in 0.1 nol/L hydrochloric
acid. Each conpound was subcut aneously adm ni stered
at a dose of 6.25 or 3.13 ng/kg once a day for 14
days. A sterilized physiol ogical saline was

adm nistered to a control group. At the end of the
admi ni stration 10 period, e€dth nouse was anest hetized
with ether. An injection syringe containing a heparin
so&#tlon (hbvo- Heparin Injection 1000, Aventis Pharma

jg iI'FJ gul u Hblogg
qbljec from abgony nal @!‘%Vena AVArTA !
hemat ol ogi cal test 15 was carrle out NHr the

following itenms. Values in the test conmpound-treated
groups when a value in the control group is set to
100gar e wn |n Tab (ana 0gi G|l test itens

and th pHpod cef FoPBERE S
(RBO) : -angle | as rom;cyt t ryHRet i cul GERE™Y!
count: Flow cytonetry after RNA 46 staining [Table 3]
Conpound Exanpl e 3 Conparative conpound Dose (ny/kg)
6.25 3.13 3313-Redkbboadmaebl rcaunt c£RBE) 98419kt 4
96.2 Reticutocyte count (Reticutocyte) 96.4 93.5
76a74e:*p2040LoTHE- Cogpathti wembonpoindnthest easetotheed

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/IL hydrochloric acid.
Each compound was subcutaneously administered at a dose
of 6.25 or 3.13 mg/kg once a day for 14 days. &
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 Injecticn 1000, Aventis Pharma K.K.) as an
anticcagulant was used for blood collection from
abdominal pertion 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 blood cell ccunt {RBC): Two-angle laser
flow cytometry

Reticulocyte count: Flow cytometry after RNA
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reticul ocyte count at a dose of 3.13 ng/kg. On the 5
ot her hand, the conpound of Exanple 3 did not decrease
the reticul ocyte count even at a dose of 6.25 ny/ kg,
and therefore had a nuch hi gher safety than the
conparative conpound. Test Exanple 4: Vero cel
proliferation 10 i nhi biti oh®test The conpound of

l.& 4, was selected as a conpound of the
i nventi omnm. Anong conpounds described in the Exanples
of O3/ BA4476, a conpound having a structure nost
anal ogous to that of the conpound of the 15 invention

Aanranar At N ~narnnning Their
-

1 A | P=y N
was-sel ectec—as—& CoOImparat —vEe—COoHpouna-

chem cal Cetepgetndr es are afxfaoidlenst HiokpakatiNd ©oMNpound
yv—p 7+ [ Exanptre—41—FtxN-—-J NHZ—HG—sal t —HN-/—NH

[ ConpaPapivémacgpound]  H-25N H21HCI salt 473.The

CRERt aRICIt f ch—conpound was _

Céﬁ%&' ac %ﬁgét%ﬁgﬁﬁound9wa§ dicsgol ved in gsg.2

dinetﬁ I,sul foxi de (DMSO, which was then subjected to

sEFAF PRI PO Wtth 10% BBSz cortaisni ng 5 E' MEM-and
add&d icylacy ‘

1£51896eWel | plate. The cell's were suspended in

10%,EBSygont ai ning E MEM inoculated in an anount of
3,000 cells/well (96-well plate), and

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 6.25 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 WG03/074476, a compound having a
structure most analogous to that of the compound of the
invention was selected as a comparative cempound.

Their chemical structures are as follows.

HN NH
)._Q_O/\/\ND/\/\O_Q_( [Example 41}
H,N NH,

HC! salt

HN NH
}_QO/\/\N o [Comparative
HzN NH2 compound]

HCI salt
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cultured in a CO2 incubator at 37C for 3 days. The
degree of growth of Vero cells was evaluated using a
10 2, 3- bi s- (2- met hoxy- 4-ni tro-5-sul fophenyi) - 5-

[ (phenyl am no) car bonyl ] - 2Ht etrazol i unwi nner

sal t =nmonosodi um salt ( XTT) assay Thus, an XTT

sol ution containing 1 ng/nL—&TT and 25 nol /L

f ded t ch wel |,
ggeaﬁfLEeMEE ? %k ncu%éﬁgs)?EBEBEEESPWE§B§goWaFor ﬁ
h@95§uat58|%9mﬁ8 ?é geggﬁggnlng 24 tﬁg?gébggﬁse fwgse

erence.

phateoneagder dlhgtﬂg§gﬁ?§8§§angﬁbﬁsﬁ?éregnc£hgfﬁstggg

control (no ad npound eac

calegtat ed, t@n§e£b§129l§99§§ﬂt&§£EO?O§gggg* %@E&ln?gg

conpound inhibiting cell proliferatio

chhpBl ednd Thedeesubt s apeye shoyn.i o, Tabhe éelisTaxQéF 4]
Compound Exanpl e 4 Conparative conpound 0 ?

25ugpTheéed onpolnd bE S Exanph £n dndad’ gem) gﬁ%c§ﬁ£@éa i#%an
than the conparative conpound. 48 Test Exanpl e 5:

Hygrescopt ci1§0t estl{d)wadhe cofpotind f afxpphed 4 was
sel ected as a conpound of the invention. Among
CORpourid Hestri®ed ndupative Btamjl’ésfot WO3,6744T6¢ a
c ound having a 5 structure nost anal ogous to that
(gn% B O | hEeT e rivehts o ey seldctediabna a

nd, Their chen1ca| structures are as
foﬁfqgatl&ﬁﬂl é¥§w d-nitro-5-sulfophenyl}-5-

[ (phenylamino) carbonyl]-2H-tetrazolium=inner
salt=mcnosodium salt (XTT) assay. Thus, an XTT
solution containing 1 mg/mL XTT and 25 pumol/L
phenazine=methosulfate (PMS) was added to each well,
which was then incubated in a CO, 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
concentration (CCse; pg/ml) of compound inhibiting cell
proliferation by 50% was computed. The results are

shown in Table 4.

[Table 4]
Compound Example 4 Comparative compound
CCSO (pg/mL} 25 o

The compound of Example 4 had a higher safety

than the comparative compound.
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[Exanple 41 HZN NH 2 HCl salt NH [Conparative -0 N
Y ~O ~ ~ conpound] HZN NHZ HCI salt The conpound of
Exanpl e 4 and the conparative conpound were stored
under conditions of room 10 tenperature and a relative
hum dity of 75% or 60C and fﬁ relative humdity of 75%
for one week. As a result, he conmpound of Exanple 4

any of Lhe Sond! HIoE o On T RS- BOREP hana. CPAE 10

any of the condition e

conparativeTg@nQQMBguH@sO§hggg$ﬁlgnﬁowgs1 eg%§E§dfgrm

under both of the tondition e conpoun arrpFea

4chﬂﬂoﬂnﬁi@Befhesiﬁbéh£§MnthaﬂmEH8 coppanahive 3cr+ﬁed
conmpound. Test Exanple 6: Hygroscopicity test ) e

conpobadeeimExagpbe #00vas sl ect gd-888und0ng0TRQUAM

of the invention. Anong conpounds described in the
Exarmptesrof m¥034043446us aceoapaundrhadtNgo@pound of the
structure nost anal ogous to that of the conpound of

t hev4ot Lomvens | onl wased e eck edomsaaa conpatanpyend.
conpound. Their chem cal structures are as foll ows.
Jhe N ChExbiapl esLOpCt NS\ aFk zafHRo L 1ows .

HN NH
)_Q_OMND/\/\O‘@ [Example 4]
H,N NH,

HCI salt

R () = (il et
H,N NH,
HCI salt
The compound of Example 4 and the comparative
compound were stored under conditions of room
temperature and a relative humidity of 75% or 60°C and a
relative humidity of 75% for one week. As 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
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
compound of the invention. Among compounds described
in the Examples of WO03/074476, a comnpound having a

structure most analogous to that of the compound of the



3HC -5H 20 HN NH [ Conparative conpound] HZN NH2 HC
salt The conpound of Exanple 10 and the conparative
conmpound were stored under conditions of 5 room
tenperature and a relative humdity of 100% for one
week, and wei ghed. The results are shown in Table 5.
[ Tabl e 5] Conpound Exanpl e 4® Conparative conpound

Wei ght _increase 0 25 ratio (o) The conpound of Exanple
0 HaS ot W%f&rw G A9 HA FPTHGHS -

stability than th C arative co nd. Test Exanple
'ﬁﬁ%&éﬁ%ﬁ%ﬁfﬁ%ﬁﬂ%ﬁ“ﬁ? "6t Exanpl e 10
was sel ected as a conpound of the invention. Anmong
confungs—descr.i bed in the Exaan| esnaf

W03 ‘f@ %%nﬁa@ﬁ&@o @ ure fbsmple 10]
andiMgous~to that of e conpound*ef theH, i nvention

was sel ected as a cppaugbi ve conpound. Their chem cal
structures are as follows. 50 ~ NH [ Exanple 10] HZN

NHZ ;53 HC. H 20 NH _
PN [Comparative
0 N 0 compound]
HzN |§.,|H2

HCI sait

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

Welght increase

o

ratic (%) 0 25

The compound of Example 10 was not
hygroscopic at all, and had a higher stakility 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 WO03/074476, a compound having a
structure meost analogous to that of the compound of the
invention was selected as a comparative compcund.

Their chemical structures are as follows.
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~\ HN NH O [Conparative O N HZN -\-/ NHZ conpound]
HCl salt The conpound of Exanple 10 and the
conpar ati ve conpound were stored under conditions of
60C and a relative humdity of 100% for one week. As a
result, the conparative CO@ound del i quesced. On the 5
ot her hand, the compound of>®xanple 10 did not

del i quesce and was stable. Test Exanple 8:

AntHP'!r' Aoan_act o e_antipro anMttivity of the
co u ‘E; MW@I&: :;d‘( 10 TExsirdaOIHS
vad@iinal i 5 CDC337 was cultured in Di apnd' s

trypti case-yeast - nak¢iosie,oredi um (pH 6.8) contai ni ng

8% fetal bovine serum (FBS). The protozoan bodies

whi gl hag—peen cul tured 37C for 2_daysywere

cent rm@m\m 4@) afid sulifemt=edtic
15 wpedi uw=r epl acemen th a frdsh meqjpm bef ore@pound]
adj ustnent to 2x104{‘1&gdi es/m., followed?by dispensing
themin an anmount o ff& L/well in a mcro plate (96-
well, flat bottom. The test conpound was dissol ved
usi ng 0.1 nBhélLchydoochl ofi Exaeplde Whi ghdwaset hen 20
diluted to a predeterm ned concentration with the
nedinpay af oVE onedpbyndi speassngra@OuitieF webhdf hepeef of

into a mcro plate. The nmininmal test conpound
cBHdertt4td o Bt ive humidity of 100% for one week. As a

result, the comparative compound deliquesced. On the
other hand, the compound of Example 10 did not
deligquesce and was stable.

Test Example 8: Antiprotozoan action

The antiprotozeoan activity of the compound of
Example 3 was determined.

Trichomonas vaginalis CDC337 was cultured in
a Diamond'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
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
diluted to a predetermined concentration with the
medium, followed by dispensing 100 uL/well thereof into

a micro plate. The minimal test compound concentration
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at which the novenent of the bodies was not observed
after culture 37C under anaerobic conditions for 2
days was defined as MC. The M C of the conpound of
Exanple 10 was 16 5 g/nL. Test Exanple 9: Mouse

Candi da i nfection nodel test (oral adm nistration)
The conpound of Exanple 47 was selected as a corrpound

t t
oﬁtgﬁﬁftﬂvgﬂé|ﬁ@veﬂ@ﬁtcg§n%ﬁ ebégfggkgiﬁhﬁQF g$é§95a ¢
Candidac-al i eans7eH W %ea:oc-ég% Rlat e ; W ch,had days
been cul tured overni ght at 35C was suspended in a

stesi ik zedephysiwtogi cal saline, which was then
diluted to prepare a suspension of inoculum organism

15 To rmake MheeMith @& triaasi@ibdyn€opprommerk st@twss 16
cycl ophospham de was intraperitoneally adm ni stered at
200/mig/ kg 4 days before infection and at 100 ng/ kg the
next day after infection. Into the tail vein of mce
was i nocul afewl 0::2emplof 9t Héoypse paaedi ¢ol Ut font ofn 2bdel
i nocul um Candi da al bi cans Tl MML623 to i nduce infection
(%\%’Ejt(%]e@wmlomhe test conpound was
suspended in 0.5% net hyl cel | uI ose and orally

admi ni st er 1%t¢‘¥“ﬁfﬁﬂ% TEURL Doty Wi g?rﬁlecrtrﬁéﬂ as a

rted from2 hours after. i nfection and
%%%%éﬁg] gpfjﬁgﬁnventlon The chemical structure

therecof is as follows.

HON NOH
@OMNQ\/\OW [Example 47]
H,N NHz

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.
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. 1Intc the tail vein of mice
was inoculated 0.2 mL of the prepared solution of
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

treatment was started from 2 hours after infection and




carried out for 7 days. The survival nunber of mce
was observed for 21 days after infection, and
recorded. As a result, all mce died in a group to

whi ch no test conmpound was adm nistered, but 80%of 5
mce survived in the group to which the conpound of
Exanpl e 47 was adni ni st ered?? The conpound of Exanpl e

47 a excel | ent therapeutic effect even when
e e TR0 | G et 6 v e
tests, 1t s of the_invention.had equi val ent

or nnf%mQ%Qgé ?ﬁﬁf@gnﬁgﬁﬁnggFegcﬁpéﬁﬁﬁégﬂfhg%dtﬁgcorded-

conparativegﬁpgngggggtéi%%Eh%i%%p%?%%digfgeﬁggé%c%%y

tests, the conpoun e i nvention

degiieasad hestS LablaiLoGKLe 6AUAL -20d A3d LA Nixghel, ¢
safety than the conparative conpound. In a 5|t|on,

t he ceorparaticve : ncerpoyndupas odihfieUkhel Bogualinty o ¢
control because it was hygroscopi c and deli quescent,
batatnbpé ccdfpeusdadafinithe rkavent i on were not
hygroscopi c, and nore excellent 20 as drug substance

t han t he cofipar abmpeucdnpouBdampFar ther . sbhaa@oapounds
of the invention had an excellent effect against
pPBE620aN L EXARPRESUThe pfésent civauertieonowallybe now
described 25 in the foll ow ng Reference Exanples and
ERditplésterfBwever, the invention is not intended to

be limted theLeto. M Xxing ratios in eluents are al
vol une 53 In the 1n vitro 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
reticulccyte 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 deliguescent, but the compounds of
the invention were not hygroscopic, and more excellent
as drug substance than the comparative compound.
Further, the compounds of the invention had an
excellent effect against protozoa.
Examples

The present invention will be now described
in the following Reference Examples and Examples.
However, the inventicn is not intended to be limited

thereto.

Mixing ratios in eluents are all volume
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m xing ratios, and the carrier used in colum

chromat ography is BBW Silica Gel or BW127ZH (Fuji
Silysia Chem cal Ltd.) unless otherw se described. The
abbrevi ations in Exanples nean the 5 follow ng. Ac:
acetyl, Boc: tert-butoxyca%%onyl, tBu: tert-butyl,

Et: ethyl, Me: nethyl, Ms: "nethanesul fonyl DVMSO do:

diniet By| syt £ @xi dernd6. Ref le 1 H
BocNc % Thr 10 Tona E§§r§%§g§§ E?%%@(§EOC§€§$§;Iution

ofhrdfaTogrepniyer - bukyl 541 (32 hydr oXyPERPYS) 28~ (ruqt
pi peri di necar boxyl ate was added 19.0 g of carbon

t 811 pbionCidemunder LeaO) i 0gL ¥kt hov@t Bl i s& ogakik A5, 0 g
of triphenyl phosphi ne was then added over a period of
15 13 mi nutBse JhbscwixtUses Was StifsBes ate s 90Me
tenperature for 2 hours and 30 mnutes and allowed to
stahbc¥brg13 hours. To the reaction mixture were added
wat er, ethyl acetate, and a saturated sodi um chl oride
aqueous sol#fi odceThe, ddgani oo layeurt wescseparat ed 5120
washed with a saturated sodi um chl ori de aqueous

SOF Ut i°0R, Y and it | @d ik + HMeantyeirsis ibignees um stddaten vl
followed by distilling off the solvent under reduced
pressur e. fﬁ%&ié’"lﬁﬁ Uhedisgdd oxdsiepdhi fi ed usi ng

silica gel colum chromat ography (el uent; hexane: et hyl
25 acetatelf:e "% %?%Wfﬁ%qﬁs.z g of
tert-butyl=4-(3-_bromopropyl)-I-piperidinecarboxyl ate
as col orl esgo@il y gan__,_BocNC:>/«»/\Br

To a tetrahydrofuran (110 mlL) sclution of
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 periocd 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 corganic layer was separated,
washed with a saturated sodium chloride aquecus
solution, and 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; hexane:ethyl
acetate = 3:1) to provide 13.2 g of tert-butyl=4-(3-

bromopropyl}-l-piperidinecarboxylate as colorless oily



1 H NMR(CDC13) 6 val ue: 1.00-1.20(2H, m, 1. 20-

1.50(3H, M, 1.45(9H,s), 1.60-1. 70(2H, m), 1. 80-

1.95(2H, m, 2. 60-2. 75(2H, M, 3. 40(2H,t, J=6.8Hz), 3.90 5
4.25(2H, m. Reference Exanple 2 BocND---~Br -

BocNc' -~O CN To a dlnethyl élfoxide (130 nL) sol ution
of 13.2 g of tert-butyl= br onopr opyl ) - 1-

piperl di necar boxyl at e mere added 5.13 g of 4 10
cyanophenol and 11.9 g of potassium carbonate at room

t émparatune; , whivch was then stigred At 1 he) same

tenperature for 26 hours. The react’ion mxture was

added (301, &) mixtEn®HQfs )t,al wene and 2watgr .1 e organic
| ayer was separated mashed with a saturated sodium 15

chl.ori (del, aqueows) -al 7st(izen m) and 4driced twist-hy anBydrous, -
magnesi um sul fate, followed by distilling off the

5 sdl.verftzEunder reduced pressure to provide 14.5 g of
tert-butyl =4-[ 3-(4-cyanophenoxy) propyl ]-1-
pi peri di nec&ebhexyhate Egeamphiet € solid form 20
'H-NNR(CHClj) S val ue: 1.05-1. 20(2H m, 1. 40-

1. 50(3H, n) 65-1..75 1.75-

1. 90( 2H, m §°BU 2,/80( Hﬁrs—g’g( PF %OGN
4.20(2H m, 6. 93(2H d, J=8. 7THz), 7. 58(2H, d, J 8. 7Hz) .
Ref er ence

chl or of orm fgg ﬁﬁ?eggwﬁﬁbéﬁoéﬁdi4(é38 GP} So132i0n ol of
L?EE?P f%gcg?%gx§4a Xago droﬁxgg gggia 40 niL of
piperidinecarboxylate were added 5.13 g of 4-

10 cvyanophenol 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 agueous solution, and dried with anhydrous
magnesium 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 form.

20 'H-NMR{CDC1,) & value: 1.05-1.20(2H,m),1.40-
L.50{(34,m),1.46(9H,s),1.65-1.75(2H, 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

BocND/\/\O‘Q—CN — HND/\/\OOCN
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trifluoroacetic acid under cooling with water over a 5
period of 10 mnutes. This m xture was stirred at the
same tenperature for 20 mnutes, and then stirred at
roomtenperature for 35 mnutes. After distilling off
the sol vent under reduced p% ssure, chloroform and

wat er were added. A sodi um §droxide aqueous sol ution

10 was addedd hergho, .06, 3] 4$tyment o pH 13, %‘afygh‘? g

organi c | ayer was separated, and e aqueous

ctraed Mt h —ghl rar_ofsar I ' r_.and the
extfr acted putth -ghl[orofy d?aﬁ?ﬁ%é%ogﬁgﬁﬁ&%?ﬁz 1

extract were conbi ned, whi ch was dwith a

s @Miplm 1 iy Bee%ir 803U U@ QUS; 550 |d%%9ﬁ sand qdrived oWifm?h oF°
pot assi um car bonate, followed by distilling o the
sehientorndertieduced pHESSUESLEOnBr QVirde h0e3 Rl 4-

[ 3- (4- pi peridinyl)propoxy] benzonitrile as pale yell ow
spkird ofiomn 1DHAANRLEEDCL3hisbmiakuee was stirred at the
1.05-1.20(2H, m,1.35 20
1548C3HemMpPeTa6Bre. 90€4H M ians0s2. 65A2Hha):, 3:t00red at
3.15(2H, m,3.99(2H,t, J-6. 6Hz), 4. 78(1H, s), 6. 93(2H, d, J=9
. Lol - ePP58R2HrE, Jeg. GhzninReber end&tExadpbeidling off
HNR?-~O CNNC&O11---N~OCN To an
N-REJPREVRPIT BPA&RT 889RE50 REFSSBFati ohlesosprm, and g
oLag-LB-%4-pi§§ridin I%gropox ] benzonitrile were _
s&gusht 'af Fy=3da8d 171. 5°g1b6F pPrHacsitm earpenat eobgtion
and.9 4- ( 3- bronopr opoxy) benzonjtrile at _room
ten%e?é%ﬁgegﬁaﬁ?gﬁ gﬁg ?ﬁ%Hgg?g%Feaoa?Ht%%'ganeThe
tenpshaturg,Eor.18 hours..J9! ugng and vater veye added
extracted with chloroform. The organic layer and the
extract were combined, which was then washed with a
sodium hydroxide aqueous seolution and dried with
potassium carbonate, followed by distiliing off the
solvent under reduced pressure to provide 10.3 g of 4-
[3-{4-piperidinyl)propoxylbenzonitrile as pale yellow
solid form.

'H-NMR (CDCly) & value: 1.05-1.20(2H,m),1.35-
1.45(3H,m},1-65—1.90(4H,m),2.50-2.65{2H,m),3.00—
3-15(2H,m),3.99(2H,t,J:6.6Hz),4.78(1H,s),6.93(2H,d,J29.
OHz),7.58(2H,d,J=9.08z) .

Reference Example 4

HNC>/\/\0‘©~CN —— NC-@-O’\/\NQ/\AOQGN

To an N,N-dimethylformamide (150 mL) solution
of 10.2 g of 4-{3-(4-piperidinyl)propoxylbenzonitrile

were sequentially added 11.2 g of potassium carbonate
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to the reaction mxture. The precipitate was coll ected
5 by filtration to provide 13.7 g of 4-(3-{4-[3-(4-
cyanophenoxy) propyl ] - 1- pi peri di nyl } propoxy) benzoni tri
e as white solid form 1H NMR(CDC13).6 val ue:
1.20-1.45(5H m, 1. 65- 2. 05(8H m, 2.40-2.55(2H, n), 2. 85-
10

a%Q{ ?9H7I’§) g‘?’ %9(42|13t ’bromoprc)poxyq%%nz’onltrlleHZ t ro

Hg% .@%3§j§g,6w%@ )= 8. , 7 8%&) 7.5
T% =8. SFE)Q%P gréﬁgek%&ééb?%£%i ﬁ%’eBochb

Yt@M@MraEur% FRUtaNeRe 7. 6 71h),SQl hﬁowa%%rlw%%égégaed

thttﬁ@tfbﬁ%tﬁ%nbhgﬁﬁﬂ&%pylkh% B&%%ﬁbq%%%%ah%%xﬁbﬁﬁ%cted

was added to a 2-butanone (7.0 m xture of O.

oby Ziflltuaraoh hydpexybheszani tir |g| efarad 6-5@ qaaf 4~

pot assi um carbonate, which was then heated to reflux

f oyadopbensx yapd oBQ Lii-nubese rAtit er 16 eebbng viowh zbaitrile

room 20 tenperature, the reaction m xture was added to

aasniktitiee sof 1t Apkmacet ate and water. The organic

| ayer was separated, washed with water, and dried

mﬁ%ﬁNM%h%9%¥6u§ Yadhesi dm2dallf- 466 SH ol |, 6wed by
sbllllng off the solvent under reduced pressure.

The Pégﬁkﬁén? 28 fesrddE - Was pfPirfied using silica ge

cglngZH gagggggpgyg%gl §n§,4hgé?gﬁ ethyl. 3eetates3
0-3-

(P 8r SpRLRag)) B ony e 16 B peP Tl nécar bakyfars®adiis) , 7-57

CQ'ZQ[J:I?§§8 Ohliy) form

Reference Example 5

seek )0 = oo )0 on
F

A Z-butancne {7.6 mL) sclutiocn of 1.12 g of
tert-butyl=4-(3-bromopropyl)-l-piperidinecarboxylate
was added to a 2-butancne (7.0 ml) mixture of 0.50 g of
2-fluoro-4-hydroxybenzonitrile and 0.56 g of potassium
carbonate, which was then heated to reflux for 6 hours
and 30 minutes. After cooling down to room
temperature, the reaction mixture was added to a
mixture of ethyl acetate and water. The organic laver
was separated, washed with water, and dried with
anhydrous magnesium sulfate, followed by distilling off
the solvent under reduced pressure. The resultant
residue was purified using silica gel column

chromatcegraphy (eluent; hexane:ethyl acetate = 4:1) to
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1H NVR(CDC13) _6 value: 1.05-1.20(2H,m,1.35- 5
1.45(3H, M, 1.46(9H,s),1.65-1. 75(2H, m, | _75-

1.90(2H, m, 2. 60-2. 75(2H, M, 3. 99(2H,t, J=6. 3Hz), 4. 00
4.20(2H, M, 6.65-6.80(2H,m,7. 45-7.54(IH m.

Ref erence Exanple 6 BocNYOCN HNC OCN F F To a

nmet hyl ene chloride (5.5 nL)5§qution of 10 0.66 g of

t
f

- l-=4-] 3- (4- -
e B O )t L S was

d ] : f_trifluor t] i d
R T Rl R AT

cooling with ice o

t

ap m nut
ken cstillied at, koom tenperature for 6 hours. The 15

solvent was diStilled off under reduced pressure, and
chhermkocntand & vhiGeroly/ lyssadipwmAy dnoxi de;s_aqueous
solution were added to the resultant residue. The
orlgani(aHl, ayer . was 9separ, at ed-and sdpized)wirt by sanhydr ous
magnesi um sul fate, followed by distilling off the 20
sol-VérEHumde? . 6éddced (pHessUBe SoThe, tesulct. antz ) r asiodue
was purified using silica gel colum chronmatography

( él-dEnEH, whl 6r 6Pobrf RELHanol 7=44-7) Sud 1grovi.de 0.28 ¢
of 2-fluoro-4-[3-(4-piperidinyl)propoxy]benzonitrile
as pale yeRréwrenry Fomrmplas56’ H NVR(CDC13) 6 val ue:
1.05-1.20(2H, m . 1. 30- '

L (T R0 oo T ST () o

3.15(2H, ), 3. 98( 2H, t, J=6. 5Hz , 6. 69( 1H, dd, J=I 1. 0, 2. 3Hz)F

6. 75(1H dd. J=8. Pr.188%) {1 32( 1) 9d. J=8, 5.8, 5F) . ¢
0.0 g of tert-butyl=4-[3-(4-cyano-3-
fluorcophenoxy)propyl] -l-piperidinecarboxylate was
dropwise added 1.8 ml. of trifluorvacetic acid under
cooling with ice cver a period of 2 minutes, which was
then stirred at room temperature for 6 hours. The
solvent was distilled off under reduced pressure, and
chloroform and a 1.0 mol/L scdium hydroxide agueous
solution were added to the resultant residue. The
organic layer was separated and dried with anhydrous
magnesium sulfate, followed by distilling off the
soclvent under reduced pressure. The resultant residue
was purified using silica gel column chromatography
{eluent; chloroform:methanol = 4:1) to provide 0.28 g
of Z-fluoro-4-[{3-(4-piperidinyl)propoxylbenzonitrile as
pale yellow cily form.

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

1.45(3H,m),1.50-1.75(2H, m),1.75-1.90(2H,m),2.50-
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Ref erence Exanple 7 HWO CN --~ NCa O---~-N~*OCN F
F 5 To an N, N-di net hyl f ormam de solution (2.0 nL) of
0.10 g of 2-fluoro-4-[3-(4-

pi peri di nyl ) propoxy] benzonitrile were sequentially
added 0.10 g of potassium carbonate and 0.13 g of

4- (3- bronopropoxy)benzonittile at roomtenperature,

[ s then stirred at the same tenperature for
¥2L%%J%%I%BEﬁh@ﬁacetate, wat er, and tol uene were

a%Q%%(b%’BQﬁ&.@?ﬁ%%i%nJEEXE%%?'6TE§(ggg%§hﬁghﬂ¥§ng%%z),

separ at ed ried With anhydro

f%thwq@’gﬁ'Jg@sgtb[gﬁgég?ﬁ5%n§§z%hv%a%p%n%e%g%§duced

pressure. The 15 7resu resi due was parifi usi ng

silica gel qalium, cheommt.eqraphy (el uent;
chl orof orm nethanol = 4:1) to provide 68 ng of

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

pi I 0 -2-fl uorobe itedd S i1
soﬁﬁg:ég?ﬁfkggﬂgi?%kﬂ(CDCTB)N@ eQL{”ﬁkﬁt:ybkvg\o“<:}*CN
1_20-1.45(SH m, 1.465- 2. 05(8H,m, 2. 40-2. 55(2H, n), 2. 85-
3.00(2H n), 3.98(2H,t, J- 6. 5Hz), 4. 06(2H, t , J=6. 3Hz) , 6. 69(

1

H, dd, J=11. 0T2. 4Rz ¥, 8- ZdkHhatd fdrBaBidedbin) 16104( 26, d, 4L
= 8.7Hz),7.45-7.55(1H,m), 7. 57(2H, d, J=8. 7THz) . 25
RefefehBedERANPé18069-4HN3O(8-a CN N C O~---ND--~O CN

F As described in Reference Exanple 7, 0.12 g
piperidinyl)propoxy|benzonitrile were sequentially

added 0.10 g of potassium carbonate and 0.13 g of 4-{3-
promopropoxy)benzonitrile at room temperature, which
was then stirred at the same temperature for 13 hours.
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; chlorcform:methancl = 4:1) to
provide 68 mg of 4-(3-{1-[3~{4-cyanophenoxy)propyl]-4-
piperidinyl}propoxy}-2-flucrobenzonitrile as white
solid form.

'H-NMR {CDCl3) .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=8.8,2.44z),6.94(2H,d, J=
8.7Hz},7.45-7.55(1H,m),7.57(24,d,J=8.7Hz) .

Reference Example 8
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of 4-[3-(4-piperidinyl)propoxy]benzonitrile and 0.15 g
of 4-(3-bronopropoxy)-2-fl uorobenzonitrile were used
to provide 0.10 g of
4-(3-{4-[3-(4-cyanophenoxy)propyl]-1 5

pi peridinyl } propoxy)-2-fl uorobenzonitrile as white
solid form 1H NVR(CDC13) 8-%al ue:

1 20-1.35(3H, m, 1. 35-

4 60~2, 05(BH, m , 2. 4o- 50( 2H, n) ,2~85-
Ww@mm— . 6. SHO) .@9@~0N
10 6 O(2H, m, 6 3(2HdJ9C]—Iz, .

7.55(1H, M, 7.57(2H,d, J=9. OHz) . " Ref erence Exanple 9 HN
AOCN- NCO~NDOCN FFF To a dinethylsulfoxide

(4.0 nL) solutiQn %dZQAJﬁgfé%JA&mgﬂffgl 'L4%?§2 g

pi peri di nyl ) propoxy ‘Benzoni trile an
¢ kJforonronaxy): Zrfy] 1@‘1’?1%@ RO A i %hqqel% Q.88 dy
was en stlrred at

I
of N-ethyldiisopropylam ne, ﬁﬁ¥ I
8@r to %Oﬁrﬁﬂkmﬁoﬁ@%@$*@QQlH@ﬂ@H@#f%%lﬁEQQEr%@gé(H%ed to
m xture was cool ed down to roomtenperature, to whi
2@ rwatiele Wad.Ct kewn radded - {MGIbowadC@ﬁdagwgﬂagyy@ﬂgggl
ethyl acetate. The extract was washed twice with
watiee rand nydr ped pwixtyh ~artiy doews chagne $irdmes wlsf atd e
followed by 60 distilling off the solvent under
ré@&é@dfﬁﬂ@ssure The resultant residue was purified

usi silica gel colum chromat ography (el uent;
chﬁo$%¥b?W?%ﬁtﬁhﬁéﬂU€ 1@ 2P tlo 35drévitde 10.335 g of

flugpgéﬁ W&Xi)ﬁﬁoﬁypf (EpMperi Al PEXEPoRy)y 2285

3.00(2H,m),3.99(2H,t, J=6.5Hz),4.06(2H,t,J=6.3Hz),6.70-

6.80(2H,m), 6.93(2H,d,J=9.0Hz),7.45-
T.55(1H,m),7.57(2H,d, J=9.0Hz) .

Reference Example 9

O I o S g
F F F

To & dimethylsulfoxide (4.0 mL} soclution of
0.26 g of 2-flucro-4-{3-(4- |
piperidinyl)propoxyibenzonitrile and 0.21 g of 4-(3-
chloropropoxy)2-flucrobenzonitrile 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
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



fl uorobenzonitrile as brown solid form

1H NVR(CDC13) . 6 val ue: 1.20-1.45(5H, 1), 1. 65-
2.05(8H, 1, 2. 40-2. 50( 2H, n) , 2. 85-

3.00(2H, M, 3. 98(2H, t, J=6. 5Hz) , 4. 06( 2H, t , J=6. 3Hz) , 6. 65
10 6.80(4H m, 7.45-7.55(2H, m . Reference Exanple 10
NC O"~N~~~O CN HN NH EtO OBt Hydrogen chloride was

d d t th 16 mL) suspension of 0.80
IQ&#O Uf ?%T%é?(&%ecvgﬁ ) red&%ed pressure. The

I |e. 15 und
e e e il St
temperalise Lo, 1h.hours. dbe solvent, yas distiljed

of f under d pressure

wasr g 50l yed in ghl.orof F’Snd éad%g §o3a m xture of

a saturated sodi um |car onate a ous sol ution and

5 ZOElGMﬁngf&fdﬁy)Bl%ﬁlgjam%llp%&efdl

15

20

dried wth anhydrous magnesi um su ate Cﬂ{fov\/ed by
di fSihid ddioegh afrfi e s ol v entoinder freduced pressure to
provide 0.77 g of ethyl=4-{3-[4-(3-{4-
[ etthx(CATRe) netvaiyld phieraxyl pro@ Ym)l, B165-
p|per|d|nyl]propoxy}ben2|n1date as white solid form
@@D@JZS)Z B vl -uér (2H,20-, 2. 85~

1.41(3H,t,J=7.1Hz), 1. 41(3H,t,J=7.1Hz), 1. 65-
QHn)m 345332(2515(@};[:@ 52%2904506(2[—1 t, J=6. 3Hz),6.65-
H.m,3.98(2H,t,J-6.5Hz),4.04(2H,t, J=6. 3Hz), 4. 20-
AHmt) 6 7892 - #5328l S¥) | 6. 90( 2H, d, J=B_8Hz) . 7. 60-

Reference Example 10
oA om0 on
HN NH
e P DD
EtO OEt

Hydrogen chloride was introduced into an

B
2

gl

1
1. 45
2.70%)
30
0 4%

ethanol (16 mlL) suspension of 0.80 g of 4-(3-{4-[3-(4-
cyanophenoxy)propyl]—l—piperidinyl}propoxy)benzonitrile
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 agueocus solution and
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 [4-(3-{4~

[ethoxy(imino}methyljphenoxy}prOpyl)—1—
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7.80(4H, m. Reference Exanple 11 OO 0 "1, N CH 01-
IN-0,CF3 O O A dichloronethane (21 nL) solution of 3.9
mL 10 of 2,2,2-trifluoroethanol and 4.3 nL of

pyri dine was added dropw se to a dichl oronet hane (83
m.) solution of 9.0 nL of I f1 uor onet hanesul foni c
anhydri de under cooling w ice over a period of 25

?i LS HEBNMGHY , WBS) ' %?ao dﬂ?e%y@?f%gh%ﬁgﬁ?%]%g?

0 nmL) solution 15 of 8. oxyp

ard-LB8r3crk10f &N N1k sppsepyl ethyl anine at the sane
tenperature over a period of 45 m nutes, which was

t hen stay,meq if.arn 231, thows. 1 {0 the reacti oppixture oq_
was added 100 niL of 1 nmol/L hydrochﬁ%fid acid. THe

orpdrti aH,ayer .was- 20 sepgmat,ed,oosashed sequential l'y
with 1 nol/L hydrochloric acid and a saturated sodi um
cHl-&1G (dél, mequedids) 2$pltytid-an,sand 4 e adriedi t3Hz), 4. 20~
anhydrous nmagnesium sulfate, followed by distilling
ofdf- 40Hd H, 501, velt® (Whdet, T-educed ,gr.edsing.d, Thes reasyl t7amc -
residue 25 was purified using silica gel columm
cHr-&Rdtédgiaphy 62 (el uent; hexane:ethyl acetate =

3:1) and washed with hexane to provide 4.43 g of
N-(2,2,2- t FPEFEERGSt Foxyrrdist Rl i mi de as white solid
form i H NMR(CDCl3).6 value: 4.56(2H,q,J=8.0Hz),7.75

5 7.95(4H, m _.Refrence Exanple 1
N-OH —= N-O._CF,

A dichloromethane (21 mL) solution of 3.9 mL
of 2,2,2~trifluorcethancl 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
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
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

was purified using silica gel column chromatography
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ONO,CF3 F C-0,NH2HCI 3 O To a dichl oronet hane (45
mL) / met hanol (5.9 nlL) mxture of 4.30 g of N (2,2, 2-
trifluoroethoxy)phthalimde was dropw se added 0.85 nL
10 of hydrazi ne nonohydrate at room tenperature, which
was then stirred at the sane tenperature for 3 hours.
To the reaction mxture wa§2added 10 nL of 2.9 nol/L

hy en chl ori de/ et hanol , followed distilling off
thgggg‘:fn\r}ce'ntrheuxna 8t Fetilic et Pressur egtﬁ)yp?%i‘ﬂ%g@%smgth
ofy, ( -t.r{ f1uoyoet hyl )hydraoxyl am ne

hy de}gac Ot%? gjel%a&slde\/\hil{t%?s%lclﬂd hFo&nﬁ(’l

val e 4 00421, = ) il3.80-_ 7,.85(1H, ). ference
Exanple 13 O /}%(#—%ﬁﬁih-ggé(su\d% él\?od“élgﬁ(% %O(rglfda rdrf ur an
( 2@-whak (s0LULj o ©f1 Je 005 O ¢ Py — -

4-nit ropheny%j:'chl or of ormat e \gj/as' %’d%le%’ OoFrZo)p’V\} 's7e5to a

t et_roghyadr,@furan (5 nL) solution of 0.44 g of pentanol
and 0.76 nL of triethyl.am ne under cooling with ice.
63 The m XxRufe was StEdangd eat;r oom tenperature for 2
hours and 20 m nutes, and ethyl acetate and water
were then addedgo the reaction mxture. The organic

| ayer was ted, washed sequenti ﬁll_gy fth a 5%
pot assi um 5 &heChgueos s¢ ot Tof JCY saturated
sodi um 0

To a dichloromethane (45 mL)/methanol (5.9

mL; mixture of 4.30 g of N-{2,2,2-

+ NVMR(DMSO- d6) _S

triflucroethoxy)phthalimide was dropwise added 0.85 mbL

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/ethancl, followed by distilling off

the solvent under reduced pressure to provide 2.65 g

of

0-{2,2,2-trifluorocethyl) hydroxylamine hydrcochloride as

white solid form.
"H-NMR (DMSO-ds) .8 value: 4.60(2H,q,J=9.0Hz),7.80-
7T.85(1H,m).

Reference Example 13

0
A tetrahydrofuran (10 mL) solution of 1.00
of 4d-nitrophenyl=chloroformate was added dropwise to

tetrahydrofuran (5 mL) solution of 0.44 g of pentanol

and 0.76 mL of triethylamine under cooling with ice.

g

a



chl ori de aqueous solution, and then dried with
anhydrous nmagnesi um sul fate, followed by distilling
off the solvent under reduced pressure to provide
1.20 g of 4-nitrophenyl =pentyl =car bonate as col orl ess
oily form 10 | H NVR(CDC13) g value

0.94(3H, t, J= 7 | Hz), 1. 30- 1 86(4

L B, B g&gﬁcz@fg@p AP e
N@@ldlﬁml%%g Jbed d nRefierenge Exanp| gaaith%% e eg gc en

of cycl ohexyl =4-'ni t r ophery carbonate a

mmm@&m%ﬂ%&@%%%%@mﬁ@w
4-ni trophenyl chIoréformiteu H-NNR(CDé&B) 6 %?ég}dgs

1s%@aka&&@ﬁHwﬁbhbd7§e%@ent1all with a 5% potassium
1.85(2H, M, 1.95-2.05(2H, M, 4.7

5 4c80bloHAME, AgRSE2H, @plaglehtbn& 28 (2 dhad=% Qdd)ium
Ref erence Exanple 15 NC & OH NC a O---Ovs To an
NeRL dirreiehplabiecamenisdé uC15npl hnds useensirdrdofvi%2 g of
pot assi unrtert - but oxi de were 64 added 10.0 g of
A2BPAREPHENBE I8/ 1 RMO2uft 2ok, 3fohllowed bypdopandlling off
under cooling with water, which was then stirred at
166@ FB#“SH@ HBQ?I TREUFBHCPIF6ASAERL GPe PWaY 19e0dl-8¢ g of
g_ .% erature, to which water and 5 ethyl
acet'até ng HB HEHaeBar?HEaB?géﬁlEoﬁéyéﬁsﬁa§lly form.

10 SERARR B yashed sgauentigl Ly, W thoa 5% pgtassium
1.50 (48, m), 1.70-
1.85(2H,m),4.29(20,t,0=6.7Hz) ,7.39 (2H,d, J=9. 34z} . §.28 (2
H,d, J=9.3Hz) .

Heference Example 14

O
Oron —= Oroto (o,

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

'H-NMR (CDC13} .8 value: 1.20-1.65(6H,m),1.75-

20 1.85(ZH,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“<:>FOH-—+>-N0ﬂ<:>—0”\/\OMs

To an N,N-dimethylformamide (15 mL)

suspension of 9.42 g of potassium=tert-butoxide were



car bonat e aqueous solution and a saturated sodi um

chl ori de aqueous solution, and then dried with

anhydr ous magnesi um sul fate, followed by distilling
of f 10 the sol vent under reduced pressure. In 100 nL
of di oxane was dissolved 11.9 g of the resultant oily
matter. To this mxture was °4dded 9.28 nl of

tré@&@d'?@1@e 5P Mh%g g?%gno aﬁﬂnztgg f- OQV?%loro_

chl ori de was hen ad OpW se

| e ABo M8 1 gLt 04, of 5 §?”%Pyﬁeﬁai%?||OMEd M%% then

stirring at roomtenperature Tnnu es.

reacti ey Al Xt wes dpwss added 100 m; of L8 e was
whi ch was then stirred at roomtenperature for

mautles: dhey QF eedfh talgnas: cal | ect ed, by, f ééélatar%
and washed with 20 water and 2-propanol to provid

512t3gl ofcdte wyanophan a3 Opﬁhéf%f?d}?@'f% €vas
as white solid form 1H NVR(CDC13).6 value

g;zﬁ‘lf(mttet@d =6 0yl CHE)yeh02( 1B 8)itdh 16 (2H, do obs Qhig) |

4. A5t e) 26neEr)s, @dﬂﬂﬂ&QmLﬂnBagﬁatdhﬁﬁﬁQ&dﬂﬂﬁﬁ.9H

z Reference Exanple 16 NCa O-~~OWs -~- NCa O' NSY
OF 6P LIS AfugoNdiststutyildror mend deng(250- i) wsialtut i on

of of 3-(4- cyanophenoxy) r opyl =net hanesul f onat e
CEPEVEHGEA S98  oh goNdsdm odRed 33, g a1 Lhg wEF

s |un1 b|c rbo d 37.0 g o

1O 3 0F siogéeh r‘ilffldfl I rﬁfﬁ‘ﬁfﬁolpr%m ocHi"orli%de mt dfoom
t ) i e stlr at 70 for 6 hours
%qB% %%u&%s Wq $%1W%d,aq % %F E@Sle&lééhn

and 50 m nutes. reacti’or
t dafeem t eARCRBLY Rui xture was added 9.28 ml of
triethyilamine, to which 5.15 mL of methanesul fonyl
chloride was then added dropwise under cooling with ice
15 over a period of 8 minutes, followed by stirring at
room 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.

TH-NMR {CDC13) & value:

2.27(2H,tt,J=6.0,6.0Hz),3.02(3H,s),4.15(2H, £, J=6.0Hz),
25 4.45(2H,t,J=6.0Hz),6.96(2H,d, J=8.9Hz),7.60 (2H,d, J=8. Sliz

).

Reference Example 16

NG‘@OMOMS — NC@-OA\/\ND/\/\OH
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to which water and tol uene were then added, foll owed
by adjustnent to pH 1.0 using hydrochloric acid. The
10 aqueous | ayer was separated, adjusted to pH 10.0
using a 20% sodi um hydroxi de aqueous sol ution, and
stirred at roon1tenperaturg for 15 mnutes and then
under cooling wth ice for 30 ninutes. The
precipitate was collected by filtration and washed
with water and toluene to 15 provide 52.3 g of

4-{3-[4- (3- medroxypreR¥lestdivl formamide (250 nl) solution
pi peri di nyl ] propoxy}benzonitrile as Ite sol1d form

| k-ANNIR(. Ir. G-val 5 X = { ulfonate
2 os??&%z?ig— 255 2&,]9%2%%855%9{) e tiRinesul fonat

3 w02 H 3304 (2, o) E6:16HE) L AR, 176.BHz)o 694 um
2 20 Hd, J=9.0OHz),7.57(2H,d, J=9. OHz) Reference
ExamplreobatN,Cand 30-0- g~NfO3-Q4-p/i g+ did yOH - IH & dNanol
To a di met hyl sul foxi de (200 nm.) solution of 18.7 g of
4Ny3lrpgh3rhividr exy proopy lDpaperature, which was then

pi peri di nyl ] propoxy}benzonitrile was added 8.92 nL of

a 566 rr5dyehy dPoX yf aki hehagueoasdsbl uniontas . r oBhe
tenperature, which was then stirred at the sane

t eRPEFALHr B1FEHIS WREUFSCARE SOVA figt ESONTHERSET ahaig e,
agged 8.92 a . 50% hydr oxyl am ne aqueous sol ution
at

BT oHOGFal GPE, P65 WAFEh YRGS SLFTT 4CRE: e 4 by

SR, L8 OIS o, A0 TN T Lo
o e Bt B Car - age o6l PacrauThy Fi FEv v EnCanas
washed whhhuWah@lrbQide agqueous 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
provide 52.3 g of 4-{3-[4-(3-hydroxypropyl)-1-
piperidinyl]propoxylbenzonitrile as white sclid form.
"H-NMR (CDC13) & 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
O B e L e S
2

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

piperidinyl]propoxy}benzenitrile was added 8.92 mlL of a



10 provide 17.5 g of

N - hydr oxy-4-{3-[4-(3-hydroxypropyl)-

1- pi peridinyl ] propoxy}benzam dine as white solid form
1H NVR(DMSO- d6) . 6 val ue: 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,n),2.80-2.90(2H,n),§530 15

3. | 4. t,J=6.5 4.34(1H,t,J=5.1Hz), 5. 60-

o Ot Doy DU i Mt Bt i W Ve,
i . 3 18 HON HN |\ Jo~~N. CH

/ O}A%H};?N%rot%rﬁ:%ﬁ%% (g)él d %tgeo %rﬁll_lds\tu%mﬁjensﬁog %P%TO.%)
20, s d 3- [ {3 1) -ds

pi pcgiﬁiér}ﬁ/? ]h?/)(? ggiowxyt?eb%nzg%%%n@%%yg%%g% % % W f 2
aceid yanrydyl e andt Qi R0 4 Qf1.5%ald @diduy carhon af, o

roomtenperature, which was stirred at room

5t evfpieriatwae stuinderd ydrogens atdoshhane fghe 12,0l S ours

10

15

20

25

and 50 mnutes. 25 After filtering off insoluble
metrtcers0 trhiensot ventTovasheb fre aditsitdr] Ingidk affe wRder added 2-
reduced pressure. To the resultant residue was added
6 RfsIHANchy dirst edreic adiidsh fweld owech syt rdiest idd imgrof
the sol vent under reduced pressure before
pUHTHSERT B Usith@rsi hasy -gelThsolrume i ichrtematasgr aphy
(sili.ca gel: ODS-A from YMC, eluent; water). The
ef%%h%?qﬁég Eoncentratte®t o sbha@shego WiHth weder rteduced
pressur d .t hen justed to pH 12 using. a 5 noi/L
sS&iOJr%dﬁeygﬁo% e Ofggﬂeau Agryti‘on > e (3-hydroxypropyl) -
l-piperidinyl]propoxy}lbenzamidine as white solid form.
"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),2.35k
2.45(2H,m) ,2.80-2.90(2H,m), 3.30-
3.40(2H,m),4-00(2H,t,J=6.5Hz),4.34(1H,t,J:5.1Hz),5.6@—
5.80{2H,broad),6.90(2H,d,J=8.7Hz),7.58(2H,d,J=8-?Hz),9.
43(1H, s).

Reference Example 18

HON}H<:>HO/\/“NC3}”\/“0H———*-H%}ﬂ<:>—0”\/“ﬁ::>’\/“oH

H,N HN .
To an ascetic acid (§0 ml) suspension of 10.0

g of N'-hydroxy-4-{3-{4- (3-hydroxypropyl)-1—

piperidinyllpropoxyibenzamidine 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



precipitate was collected by filtration and washed
with 10 water to provide 8.43 g of

4- (3-[4-(3-hydroxypropyl)-1-
piperidinyljpropoxy}benzanidine as white solid form
1H NVR(DMSO- d6) . 6 val ue: %p 1.25(SH, m, 1. 35-
1.45(2H, m,1.55-1.65(2H, m, 1. 75- 1. 90( 4H, n) 2. 30-

2. 45(t2H, Y

3. 4g?érfﬁ%$§ﬁ§g(%ﬁ#%(§t% 3r§§§%‘%%?%ﬁ d, 758 8% P usent
2 reHdidiud=8:28Hz)1 f X i) i /

N~~OH H2 NH Ekﬁfég&gngﬁbxane f?g%%i%p%%gé%néﬁﬁh o?d

2100 ag safi 1 14n(3dr4- BchydnexyRr ep¥e)r ¥e2@ceq pressure
pi peri di nyl ] propoxy}benzam di ne were sequentially

adddd rel P87 id iohtdiont est nbutyhsdiacaehonati@mnd mb of
N, N- di net hyl formam de, and 10 niL of a 2.5 nol/L
> s@@ﬂ@ﬂﬁtﬁﬁdﬁ@hwdéSaQueaugeiol@Dsen &romOQRC, eluent;
tenperature, which was then stirred at the sane
t@ﬁﬁ@F&turEhﬁoﬁlnétQSWﬁﬁnQDesenTheteﬁotmasbaddedom 37
of di-tert 68 butyl =di carbonate at room
t&ﬁﬂ@FaFﬁPéceﬁhPEﬁsﬁH§etHéﬁ tienr pdduatetheosaiel? using
era&gge r 2 Bours and 45 mnutes. Insoluble
PRt afe YRFPXLdRd2IeRPBFOFBI i ARl - waTbe

%gﬁgﬁgﬁgtézs%ZS Feh ﬁt5%?5\%25321828#3%%%%?%%% wich
o ﬁﬁ%ﬁ%ﬁ?‘ai"%ﬁﬁ%@g é‘”&’?f%e” Ty o L gD Ty -1-
spiygﬁldyﬂﬁﬁfpfggg£§ﬂb@ﬁ?éﬁﬁ&fneTQ? &ﬁfyét Mid form.
'"H-NMR (DMSO-ds) & value: 1.00-1.25(5H,m),1.35-
1.45(20,m) , 1.55~-1.65(2H,m), 1.75-1.90 (44, m), 2. 30~
2.45(2H,m),2.80-2.90 (2H,m), 3.30-
15 3.40(2H,m),4.03(2H,t,3=6.3Hz),6.95(24,d, J=8.8Hz), 7.72 (2
H,d,J=8.8Hz).

Reference Example 19

HN '

Hb?~< )—Q”$/“NC3}”\/“0Hm——a-B:ﬁ o”\/“ﬁ:jY”\/“OH

2 2

To & dicxane (10 mL) suspension of 2.00 g of
4-{3-14- (3-hydroxypropyl} -1-
20  piperidinyl]propoxyibenzamidine 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. Thereto was added 1.37 g of di-tert-
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15

20

25

residue was purified using silica gel colum 10
chromat ography (eluent; chloroformnethanol = 4:1) to
provide 2.35 g of tort-butyl=[1-am no-I-(4-{3-[4-(3-
hydr oxypropyl ) -1
piperidinyI]propoxy}phenyl)ﬁﬁ%ﬁylidene]carbanate as
pale red solid form 15 'H (CDC 13) -6 val ue:

1.6k a1 36(SH AN k- 39¢
! 75(%H M1 55n(9H S)t 1r0805m Ztednéa(eraturez Z‘[\Iéilch was then

2.595(2Hd)at2.t89% same temperature for ours and 45
3.00(2H M 3. 64(2H t, J=6.6Hp) 4. 05(3H 1. T& 5k 6 01(

2 mididhel=8. 8hz)o 1183 24, 1o e}=8 8H2)i 1 + 20 Refrar enge:

Exanple 20 HON NC\ OH -3.- OH HZN To a

diahgichy fsulf exidderatE00 wine selddd @ ofhe ¥Q.10:gtef.  The

4-cyanophenol was dropw se added 12.9 nL of a 500

hydEeyicatiaye ragueo s psoladtsidon wats hregomitteénpe sat-ure t ed

over a period of 6 mnutes, which was then stirred at

25 9CHeiTs £ O d e PaGce S §0 114 ihour sncChhenofioripd aith

mol /L sodi um hydr oxi de aqueous sol ution, and water
WEFEYES g H8d ES HHe Slué%élttieon CRiLAOHEE. bTheisgadeisg of £

er _was ar.at ed nd shed sequentially with
%¥3eﬁgﬁv 8%I§P8?6rﬁ? 0] BFﬁéﬁéreto WHECheRatérnias

t he .aggeg % wed b nent to pH. 7.2 using 6
%ﬁ dro 8%ﬁ§%a€¥ Af% chtgﬁﬁl AGLERRS m xture
aeh&eggkogeggﬁya&@gﬁeker %ngkn SR nbPRROgCLPLL ) €
| ected” by I'tration an masﬁe fth wafer’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),l.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,Jz6.5HZ),6.91(2
H,d,J=8.8Hz),7.83(2H,d,J=8.8Hz) .

Reference Example 20
HON
NC@‘OH — - OH
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

mel/T sodium hydroxide aqueous solution, and water were



provide 8.88 g of N, 4-di hydroxybenzam dine as white
solid form 10 'H NMR(DVSO d6).6 val ue: 5.50-

5.70(2H, broad), 6. 73(2H,d, J=8.5Hz), 7. 47(2H,d, J=8.5Hz) , 9
. 34(1H,s),9.50-9.60(1H, broad). Reference Exanple 21
HNE Oa CN HO'-N~O CN To a N, N- di met hyl f or mam de
(70 m.) solution 15 of 9.81 g of

4l Rerd didyipropex Benzonifr L 6o er s added,,

8.02 g of potassium carbonate and (
3fﬁﬁﬁﬁnﬁkﬁpﬁﬁﬁﬁmgk¢@kiEﬁQﬂkﬁﬁﬂEﬁﬁﬁl%g%ﬁ.W%U%%n,,iSthen

stirred at the sane tenperature for ours an

mcmlces.foEReT eher Was wadded 2, 62 i @l :3+DreuDh 20 5 Gged,
propanol, which was then stirred at the sane

t énpératur &yf arjLshewntand 45 m.nutesnqCal epaher m and
wat er were added to the reaction m xture. The organic
| &yelr owhd cgeparatied, wasked ssequent; ahliy withuaelat room
nmol /L sodi um hydr oxi de aqueous sol ution and a
s&fiPated uzs sodi dih ohihotiede afeepuscioliutienwaand
then dried with anhydrous magnesi um sul fate, foll owed
b Odil&EitEF RY 6ffLFETiphe 286l venhedndéthr educedto
pressure. The resultant residue was purified using
sPFPEédﬁeﬁ-@glanﬁf Bhr dndE bydaphybeerampgine as white
cglgﬁ f%rn1nethanol = 4:1) to provide 4.28 g of

4-? -?1-?§9hydroxypropyl)-4 5

ek 4 Pk Qpax enzonitrile as white solid form
Pfﬁ%ﬁ%ﬂ)é% -\%a?%g:“%. 51507, 45(5H,m), 1. 65-

250 +2555-2. , 17) ;35 00: .
S 00ah S St ST ek e { BlesTa] 2 Bh >
234(lH,S),9.50~9.60(1H,broad).

Reference Example 21

w0 ron — = no~ o pron

Te an N,N-dimethylformamide (70 ml) soclution
of 9.81 g of 4-[3-(4-piperidinyl)propoxy]benzonitrile
were added 8.02 g of potassium carbonate and 2.62 mL of
3-bromo-l-propanol at room 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-
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 crganic
layer was separated, washed sequentially with a 1 mel/L
sodium hydroxide aqueous solution and a saturated
scdium chlioride aqueous solution, and then dried with

anhydrous magnesium sulfate, followed by distilling off



H, d, J=8.5Hz), 7.57(2H,d, J=8. 5Hz) . 10 Reference Exanple
22 HO'-'"N O & CN 31- HO' '~ NSY OH NH To a

di met hyl sul f oxi de (43 nL) suspension of 4.27 g of
4-{3-[1-(3- hydroxypropyl) - 4-
piperidinyl]propoxy}benzoniirile was added 4.32 nL of
a SOthydroxyIanine aqueou sol ution at room

t erper hen stlrred t 40 to 50
for 3 ﬁlﬁ%ta%%%% m nut es e reactl on rﬁ%&'ﬁr %
(H¥3§%Hdgth§‘%d?%%ﬂe&iﬁ%?ﬁ%n§¥fic whi chy %anL of

wat er was then added se over perlo of 10

montes -l JPHMB ébﬁeﬁﬁlf l ratyr.e \f
30 m nutes. The go preC|pf%g?%xaggﬁgo ﬁ%%?gﬁ' ) %o
f idrtenatcicon: and gvashed. (wi-th - wat el 40 A8 —4; 59 g of
N - hydroxy-4-{3-[I-(3-
hydirexyipriopyl oréppi-ge Heti Ryl prioRoXxy henzamsding &% rm.
white solid form 1H NMR(DVbO-db)_6 val ue:
1. BOMERA0PEH; M) W8 225 . 15-1 .45 (5H,m) , 1. 65—
1.85(8H,m, 2.25-2.35(2H,m,2.75 71
2296 znw>3z42@ze 65126, 2b1z )3, B096( 2H, t , J=6. 5Hz) , 4. 40-
| H, br oad),
3862%@%%@) 8g. Q@( PTG 5 28 28 2) 97.(88( 2HId 5] S8 28H8). 99 (2
43%1 %% 5 Reference Exangle 23 HO-ND~,"O\ | H
NP2 e 7 (78 dnJaBefié)aci d (50 nl)

1g Suspension

15

20

N
W

f .4.58 f
N - hydr oxy- %?f§§ﬁfggsgﬁﬁﬂpe§y5?opyl)-4-

OH
HO/\/\NDN\OOCN — HO/\/\NQ/\/\OO—%Q
NH,

To a dimethyisulfoxide (43 mL) suspension of
4.27 g of 4-{3-[1-(3-hydroxypropyl) 4-
piperidinyllpropoxyltbenzonitrile was added 4.32 mlL of a
50% hydroxylamine aqueous solution at room temperature,
which was then stirred at 40 to 50°C for 3 hours and 30
minates. 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
precipitate was collected by filtration and washed with
water to provide 4.58 g of N'-hydroxy-4-{3-[1-(3-
hydroxypropyl) -4-piperidinyl]propoxylbenzamidine as
white solid form.
"H-NMR (DMSO-ds) & value: 1.00-1.40(5H,m),1.50-

1.85(8H,m),2.25-2.35(24,m), 2.75-



190

15

20

25

pi peri di nyl ] propoxy} benzam di ne was added 2.59 nL of
acetic anhydride at roomtenperature, which was then
10 stirred at the sane tenperature for one hour. To
the reaction mxture was added 0.50 g of 5%

pal | adi um carbon, which was then stirred at room
tenperature under hydrogen'%tnnsphere for 5 hours and

3@.@bﬂ@%§%ﬂ,3L@%Qb%bEeJﬁ%tng&$§§gﬁgg%e% Of y8nd 4.

it e
t he solvent was 15 diétille r‘réduce

pruessUne:., p\Waten ,wagpadded to the resultant residue,
whi ch was adjusted to pH 12.5 wusing a 5 nol/L sodi um

hydsoxicde bagueoys . sol ki, ang=ghe-pr eckpibat & Was guzy, o,
collected by filtration and washed with water to
pAoViltie s4..82 g of 4-{3-[1l-(3-hydroxypropyl)-4 20

pi peri di nyl ] propoxy}benzam dine as white solid form

1H NVR( DMSORe6Er8nval ueample0031. 40(5H, m, 1. 50-
1.90(BH, M, 2.25-2.35(2H,m, 2. 75-
2.90(2H,n),3.42(2H,t,J:6.2%%L,4.01(2H,t,J:6.5Fh),7.01(

a,HP3:§f§§;;>§f;zz5¢ﬁ£;%f§§ﬁFETTBTiﬁgg?ﬁfkug;)ﬁiaaayp é;:: ::

25 Reference Exanple 24 727 NH Hoc HO-~ND O HO-ND_/ ~
N To a dioxane (10 nlL) suspension of 2.00 g of

4-{3-[1-(3-hydroxypropyl)-4 ,
piperidinyl?%raﬁogngg%z%ﬁ+ﬂiﬁéom%¥é Addedr 2108 §f of - ©8
e T .
LTIt M S T AR AT ot o e
aﬁgetié Fhpl £8de SWDSEAUE N Lipo1 0 LHE, reReLH OR, M Xiur e
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.
Inscluble matter was filtered off, and the solvent was
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 aquecus solution. The
precipitate was collected by filtration ard washed with
water to provide 4.82 g of 4-{3-[1-(3-hydroxypropyl) -4
piperidinyl]propoxylbenzamidine as white sclid form.
"H-NMR (DMSO-dg) .6 value: 1.00-1.4C(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 (24, broad) .

Reference Example 24

2



aqueous | ayer was extracted

added 10 nL of a 2.5 nol/L sodi um hydroxi de aqueous 10
solution at roomtenperature, which was then stirred
at the sane tenperature for 1 hour and 15 m nutes.

Chl orof orm and water were added to the reaction

m xture. The organic |ayer ygftﬁepﬁ{ateg, andTL2e15
chl or of orm

organi c layer and the extract were conbi ned, which was

t hen wash

e i th a sagstat@d sodi um chlori agueous
soHQt/i\oﬁ\@u\r(ﬁ Wi-+-h-anh@drolUSNmgriest um~©—4
sul fate, fol'lowed by distiNHyng off the solvent under

reduced pressure. The resultant residue was purified

20 using silica gel columm chronmat ography (el uent;

chl or of or m met hardloxard 1) 0t @Ipr @visgenk.i6a @ oh terty of
butyl =[ 1-am no- |- (4-{3-[1-(3-hydroxypropyl) - 4-
pidperdi-dilnyid-prvopoxypheml) et hyl | denej car bamat e as

white solid form 25 "H NMR(CDC13). S val ue:

1 Pi5ex 100 OY3HPMepDxE53 e 7s) 12158 78 re2 a6BieH2m0,53 900 £
3.10(2H, m, 3. 80(2H, t, J=5. 2Hz) , 3. 97( 2H, t, J=6. 5Hz) , 6. 90(
Zle&@F}f U7 cg3PPHad el =8. gz T NR¥fer ence Exanpl e
25 .NH NJANH2 O NxO HO ~Oi NH2 5 To an

5 Ngﬁmgﬁﬁggﬁgﬁ%%pﬁgﬁpdénéléonﬁ$ of a 2.5 mol/L sodium

10

i5

20

25

hydroxide aquecus solution at room temperature, 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 mel/L sodium hydroxide aqueous
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 chlorcform. 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={l-amino-1-(4-{3-[1-(3-hydroxypropyl) -4-
piperidinyl]propoxy}phenyl)methylidene|carbamate as
white solid form.

'H-NMR (CDC13) & walue: 1.15-2.00(134,m),1.55(9H,s),2.55—

NBoc
NHz
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suspension of 1.00 g of 4-{3-[I-(3-hydroxypropyl)-4

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

whi ch was then stirred at the sane tenperature for one
10 hour. To the reaction m-xtfure was added 1 nL of a 5
nmol / L sodi um hydr oxi de aqueous sol ution at room

t eneer @yre,, Whicch was then stirred at the sane
tenperature for 15 minutes. Thereto was added 5 niL of

a 35 1m0l2HL, g gdi.wm (rygroxi-de 2agyeaus 7okt 0B cak LYo g0 (2
15 tenperature, which was then stirred at the sane

t énpierTatBurce =f or7 .B 3n2AyYtes=sChkean of orm and a 5%

pot assi um car bonat e aqueous sol uti on were added to the
reacti on m XedeecnTheEarganec2bayer was separat ed,
washed sequentially with a 5% potassium carbonate 20

aqueous sol ution and_a saturated sodjpum chloride
aqueous sol mﬂn/\@/hewr{ganhydr ous
magnesi um sul f at e, | owed byd stNH ing off the

sol vent under reduced pressure The r sultan resi due
74 was purified using sil col N 0

chr omat ogr aphy—¥elH{&En ¢h|o o ﬁ%ffhﬂé

provide 1.22 g of
benzyI:[I-anino-l-(4-{3-[i-(3-hydroxypropy|) 4-

pi peri di nyl ] propoxy} phenyl ) net hyl i dene] carbanate as 5

| [ dyf |
galg 1945?2?§g%hlw7ﬁrHlméthﬁ%@%§%§%§&e (Y& HE;

250068Hks Mhn 26551 20656 2 0 3 _
3, SS%ZH g% 3088%23Ptékan%kg§ ! y€1%§¥ﬂ RE

plﬁéﬁ)dfn?@ﬂ5:5@65?ﬂ5@n23ﬁ5&2ﬁbdwéssagﬁga 1198 g of
Reference Exanpl e 26

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 ml 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 aqueous solution at room
temperature, which was then stirred at the same
Temperature for 5 minutes. Chloroform‘and a b3
potassium carbonate agueous solution were added to the
reaction mixture. The organic layer was separated,
washed sequentially with a 5% potassium carbonate
aqueous scolution and a saturated sodium chloride
aguecus solution, and then dried with anhydrous

magnesium sulfate, followed by distilling off the

solvent under reduced pressure. The resultant residue
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HNO~N OH 20 OO-~~1NDOH Hz Nz To an

N, N- di net hyl formam de (20 nL) solution of 1.00 g of
4-{3-[4-(3-hydroxypropyl)-1-

pi peri di nyl ] propoxy} benzam di ne was added 2. 14 g of
benzyl:4-nitrophenyI:carbon?£e at roomtenperature, 15
which was then stirred at thé sane tenperature for 18

hO,u;[§pLg]L|ﬂr6ij Qfé'ﬂncj’\’aéielri@&a%la éé')/@m mdﬁgé\(ﬁ;{ u?e ©

aqueous sol ution were added to the reaction m

The=lofegani cHiayesrovas reapairaiied: mashed, saquentd al 13
Wi th a 3% pot assi um car bonat e aqueous solution and a

2@ s atauratled 1sahium-ahl @r-i (de AGUEDUS,; E:Utd by 1and, -
then dried with anhydrous magnesi um sul fate, foll owed
byp 1 peirsitd iinlyi 1 @ reffo styhie rsolwie mte tinderd ared ueeth ai=a$s WL
The resultant residue was purified using silica ge
caladimn Y25 Loshsordtdodroephy (el uent; chl or of or m net hano
=18:1p to provide 0.93 g of

beHzYME[$0aki ndt malag:3-].4-33-- Hydrtoxyprlopy) - 1

pi_peri di nyl ] propoxy}phenyl ) net hyl i dene] carbamate as 5
e ot T Pophe 2L PN, (oDCL 8D -2 -8 VA e . 75-
1.20-.1.35(5H,.m,,.1.50-

17 %(51‘%}3‘1#3138 %-8;2%‘5 Calfy 6824550 285 ¢ Bmshy 62 98521, 4, T8 .
3500626 3. 3. 833t 1 705 01l %, 94624 1=6- 3He) 5. 214

Reference Example 26

HN
(o~ on
H,N
x
0O N
I O N e O
H,N

To an N,N-dimethylformamide {20 mlL) solution
of 1.00 g of 4-{3-[4-(3-hydroxypropyl)-1-
piperidinyl]propoxyj}benzamidine was added 2.14 g ot
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
aqueous 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 agqueous 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
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H, s),6.88-6.93(2H, d, J=8.8Hz), 7. 25 10

7.50(5H, m,7.84(2H,d, J=8.8Hz). Example 1 NCa O--NS
'- 0 CN HON-~\ '"NOH HNO2NNH z To a

di met hyl sul f oxi de (126 nlL) suspension of 12.6 g of

4-(3-{4-{3-(4-cyanophenoxy)?§opyl]-I-
pi peri di nyl } propoxy) benzonitrile was added 19.1 nL of

a 4+ BRRMALeXY | @ 1308 %%%%'ﬁ{{r QL iich was

t hen stlrre at 50C or ours e m xture was

cealed d-dewm 3t g bqo@etnezrm%r atursnta Wi gh g@Q gl of

wat er was added dropwi se over a period of 50 m nutes,

f elaowed hypyati-n-i ng at roomtenperature for 30
m nutes and then 20 under cooling with water for 2

hauns.r ithe v eciopicati@hangg. ) aetthgat edrby chirbhmaticon st 0

provide 15.0 g of 4-{3-

[ 4h(i3e{ 4olani Mfofhydr oxyi m no) net hyl ] phenoxy} propyl ) -1 -

pi,peri di nyl ] propoxy}- N - hydroxybenzam di ne as white 76

soHrHMM‘EWlﬂ)I—I-a\IWR(lD%Old@)Oﬂ Gl (pét, md., 1050 40( SH, m) ,

1.

1.186(54|41Hn7ﬂ 118@5129@(54I4|Hn1n)223552245(52FEIHW} 22865-

2 9%% 3.96(2H,t, J=6.5Hz), 4. 01(2H,t, J=6.5Hz), 5. 65
£ é@EHmﬁy366 528, §5€¢ﬁ 27 8504 (2H,t, J=6.3Hz) ,5.21(2

TuS304H -3 433 8) 94381 ), Bxanpl e 2 KON N0

7.50(5E,m),7.84(2H,d,J=8.8Hz).

Example 1

oo ron
HO-N “OH
H,N

To a dimethylsulfoxide (126 mL) suspension of
12.6 g of 4-(3-{4-[3~(4-cyanophenoxy)propyl]-1-
piperidinyllpropoxy)benzonitrile was added 19.1 mL of a
50% hydroxylamine aqueous solution, which was then
stirred at 50°C for 19 hours. The mixture was coocled
down to room temperature, to which 260 mlL of water was
added dropwise over a period of 50 minutes, followed by
stirring at room temperature for 30 minutes and then
under cooling with water for 2 hours. The precipitate
was collected by filtration to provide 15.0 g of 4-{3-
[4-(3-{d4-[amino (hydroxyimino)methyl]phenoxy}propyl)-1-

piperidinyl]lpropoxy}-N'-hydrozybenzamidine as white
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HTNNHzZ ACONNQAc O HNNH22 N HN\ / O-~ND
O\V/ NH xz NH HNNH 22 HA salt (2-1) To an
acetic acid (10 nmL) suspension of 1.07 10 g of
4-{3-[4-(3-{4

[ ami no( hydr oxyi m no) net hyl ] phenoxy} propyl ) - 1-

pi peridinyl] propoxy}-N -hydroxybenzam di ne was added
0.64. i ©frmcetic anhydride at room tenperature, which
was then stirred at roomtenperature for 40 m nutes.

15 HFOIMRRIDSIST-d ur & webuadded - 104 @ of , 5% pabd adi um
carbon, which was then stirred under hydrogen
atIndEptvdt enf olr. 80 o 4andn)13 1A Tt .ess (AMsol ,ub)l o -
matter was filtered off before adding 4 nL of 6.0

ol /490 (Aydelochl Oy (23 dci Tk 6 .dritt )i, s dl uldl e, thyai-terSHas, 5. 65—
then 20 filtered off, followed by distilling off the
sol viehits Fz ) indér & -éducdéd mpr.éssdre. A 5.0nmol /L sodi um

hydr oxi de aqyeous sol uti on was added to the resultant
r esifiudit-g) - 43 (18, 5) , 9. 43 (1H, s) .

Example 2
HON . N-OH
(oo
HZN Nf&
AcON N-OAc
e OO
HzN NF&
Hl\){ S C NH
P&N NH2
Hl*§ C C NH
HzN NH2

HCI salt
(2-1)

To an acetic acid {10 mlL} suspension of 1.07
g of 4-{3-[4-(3-{4-
famino (hydroxyimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}-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. Inscluble
matter was f[lltered off before adding 4 mL of 6.0 mol/L
hydrochloric acid, and insoluble matter was then

filtered off, followed by distilling off the solvent
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adjust the pHto 12.5, followed by collecting The
solid matter by filtration to provide 0.61 g of
4-{3-[4-(3 5 {4-[am no(i m no) met hyl ] phenoxy} propyl) - 1-
pi peri di nyl ] propoxy} benzam dine as white solid form
(2-2) To an acetic acid (1597nL) suspension of 14.9 ¢
of 4-{3-[4-(3-{4 10

[EHHdEKiBEHHQQQ:?%ﬁg_ e¥y|LPhFQB%Xin%%%hhﬁghgqiﬁﬁﬁye

pi peri di nyl Jpropo hydr oxybenzamidi ne wa

5.2 d¥u Ofs Acetie anhy didde at, rt%mrteesrmecrla%thtu rr%sivegj eggao

was then stirred at roomtenperature for our an

maplites. the thi somt.ure feas added 1.820180f 3 1Be solid
pal | adi um car bon, which was then stirred under

hyditagen byatiiospherienf @b 4rheuds and14Q MMuteS.—[4- (3
I nsoluble matter was filtered off, and 55 nL of 6.0
mdl 4/l amhygriochinen ine thgild pas obdygpragded .- 1The sol vent
was distilled off under reduced pressure, and ethano
was P20 igdded [ pactbe vi bsulzbanti imes ladueh iThe sedliidd form.
matter was collected by filtration to provide 14.0 g
of 4-{3-[4- {2-2)
(3-{4-[am no(im no) et hyl ] phenoxy}propyl)-I-
pi peri di nyl 'pr 8poRyFhéRzamild e “8s ™ihi Bessenisdofopm 14-9
1H N %_ g}%§)35 val ue: 1.30-1.45(2H,m, 1.45 25
197630 W 1270°1180(4H, m) , 2. 15- 2. 30( 2H, m) , 2. 80-
3. . 2H, . 10-3.20(2H . 45-
S 8RS R Ty goTe By B Mgy S resyanrees a-ine) 7. 15(
2piperidinyl “N!- i :
Hd 3 8 argy | 9T IR0 o 3T BY RS YD BAEBACANT =82 a9 %8
65787 L of acetic anhydride at t t ich
(2H, d, J=8 4Hz) . 8. 60-0. 0040 9 1579 "SOVAES ) 0. BB C
10280¢ChkEhbs0adyed at rocom 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. Tnsoluble
matter was filtered off, and 55 mlL of 6.0 mol/L
nydrochloric 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]propoxyibenzamidine 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),2-80u
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(2H4,d,J=8.4Hz),7.84 (2K, d, J=8.44z),7.86
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Exanple 3 NCa d-~"~NY Oa CN HNN EO Ot H
OO~NOOCGiIiNH HNNH z z Hydrogen chloride was

i ntroduced into an 5 ethanol (20 nL) suspensi on of
1.15 g of 4-(3-{4-[3-(4- cyanophenoxy)
propyl]-l-piperidinyl}propo%¥)benzonitrile under
cooling with ice, which was then stirred at room

t epperaliune 4401, 84 9Baur ¢ (The golvent. onas) dirst)| hed -
of f under reduced pressure, and the resultant résidue
10 owas) dinssekbvead .in 20 nmL of ethanol. Thereto was
added 1.54 g of ammoni um acetate, which was then
heated to rekhpxefor 3 hours and 45 minutes. The
reaction mxture was cool ed down to roomtenperature,
to which water was added, followed by distilling off

et hanol 15 unde educed sure, Ch of or m was
added to thuceaﬁ(\r si gle) t@@nw 5.0 mol /L
sodi um hydr oxi de aqueous ution wa hen added to

adjust the pHto 12. 3YNThe-preci pitaje, was col | ect edyy
by filtrationtse provife }30a of K- { T4 <ib
[ am no(i m no) net hyl | g€noxyFpropyl ) -1* OFEt
pi peri di nyl ] propoxy}benzam dine as white solid form
79  1H NVR(DVBO- d6) . 6 W?MM@J\IH
1.80(4H, m, 1.780-X. 95 35- 2. 45(RH/m , 2. 80-

(4H, m (45 m NH,

2.90(2H, m, 3. 98(2H, t, 6. 5Hz) , 4. 03( 2H, t, J=6. 3Hz) , 6. 30-

Hydrogen chloride was introduced into an
ethanol (20 mL) suspension of 1.15 g of 4-(3-{4-[3-(4-
cyanophenoxy)propyl]-l-piperidinylipropoxy)benzonitrile
under cooling 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. Theretc was added
1.54 g of ammonium acetate, which was then heated to
reflux for 3 hours and 45 minutes. The reaction
mixture was cocled 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 agueous solution was then added to adjust the
pH to 12.5. The precipitate was collected by
Tiltration to provide 1.13 g of 4-{3-[4-(3-{4-
[amino{imino)methyl]lphenoxyipropyi)—-1-

piperidinyllpropoxylbenzamidine as white solid form.
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15

7.20(4H, broad), 6.85-7.00(4H, M, 7.65-7.80(4H, ) _ 5
Exanple 4 NH HN, NH2 ZNH HN\ CNCNH z HC
salt z To an ethanol (10 nL) suspension of 0.50 g of
4-(3-[4-(3-(4-[am no(i m no) net hyl ] phenoxy} propyl ) - 1-

pi peridi nyl ] propoxy}benzam ¢iine was added 1.77 nL of a
2.6 not/nmL hydrogen chl ori de/ et hanol solution at room
1.'0-weRperabuteg) 3hichiavast tden std (9eeh)aty raom
tenperature for 4 hours and 15 m nutes. The
priediCpidiate ,Ma$o-daldseatiech)hy fiis-vr.ation, o , pr.avi-de
0.49 g of 4-{3-[4-

( 3--PA-([Zamimio (G - A @Hmet, e, 5pihe ndx YRarapyl, \J<b-. 3Hz) , 6. 30
pi peri di nyl ] propoxy} benzam di ne hydrochl ori de as 15
cdl-eil (dsls basiadd  foo B~ 71 RONNR , sp e dt. 16&H 7d &04d 4iHn mDVBO- d6
agreed with the values of Exanple 2. 80 Exanple 5 NC
\ / O'~ND OEafPeR 4F HON-OH HNNH2 F 2 To a

di oxane (3.0 nL) suspension of 67 ng of 4- (3-{

1-[ 3- (4- cyangphenoxy) propyl ] - 4-
NH
L( >-o’\/\N 0—< >—/<
H,N DN\ NH,
H,N D/\/\ NH,

HCl salt

To an ethanol (10 mL) suspension of 0.50 g of
4-{3-[4-(3-{4-[amino{imino)methyl]phencxy}propyl) -1-
piperidinylipropoxylbenzamidine 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
collected by filtration to provide 0.49 g of 4-{3-{4-
{3-{4-[amino{imino)methyl ] phenoxy}propyl)—1-
piperidinyl]propoxy}benzamidine hydrochloride as
colorless solid form.

'H-NMR spectral data in DMSO-d¢ agreed with

the values of Example 2.
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pi peri di nyl } propoxy)-2-fl uorobenzonitrile was added
1.0 5 nL of a 30% hydr oxyl am ne aqueous sol ution,

whi ch was then heated to reflux for 2 hours. The

m xture was cooled down to roomtenperature, to which
10 nL of water was then adged dropw se, followed by
stirring wunder cooling with ice for 30 m nutes. The
preci pitaterk@mpas col l ected by filtration to provide
63 ng of 4-{3-
[1-(3-{4-[an1no(hydroxyinino)nethyl]phenoxy}propyl) 4-

piperidinylkgf HS;EE?L,}L benzan1d|ne as
pal e yel | ow sol f - Qi ve:

45(i H, ), 7.58(2H, o J=8.8Hz), 9. 43(1 H, s), 9. 50(| HFs). Z
ExarrpleGHONN-(}l H2 N\\ J N2 F ACON N OAc

H N NH JO EY- t d (2.0 nL
suspenS|onF%? %65 ﬁgg ?@aEEa?gu%éegglon(Of 67 %9 of
h [)-4- 5
gogmy$ﬁ]gggg] % ¥ %F%gﬁgx i rggzbénzan1d|ne
m@§pe§gg§gy9}8§§pgky9f affﬁbfoé@ﬁXQﬁﬁgglﬁé 689 dded 1.0

t enper at ur
mlL cof a 50° hydroxylamine aqueocus solution, which was

1.00-1. 40(5H, m, 1. 60 15
1.80(4H ), 1. 80- 1. ftdH m, 2. 35-2. 4 H,m,z. 80- oH
2.90(2H, M), 3_98(,2H, t , 3 @ b 2 BB2H Y, B0
5. 80(4H, m), 6. 70- 6. 8EN2H, ¥/ 6. 90( 2H, ¥-4- 8. 8Hz) , Y-B5- N
>

81

then heated to reflux for 2 hours. The mixture was
cooled down to room temperature, to which 10 mlL of
water was then added dropwise, followed by stirring
under cooling with ice for 30 minutes. The precipitate
was collected by filtraticn to provide 63 mg of 4-{3-
[1-{3-{4~[amino (hydroxyimino)methyl]phenoxy}propyl)-4-
piperidinyl]propoxy}-2-fluoro-N'-hydroxybenzamidine as
pale yellow solid form.

"H-NMR (DMSO-dg) 8 value: 1.00-1.40(5H,m),1.60-
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~
9.80(4H,m},6.70-6.85(2H,m), 6.90(2H,d,J=8.8Hz),7.35~

T.45(1H,m),7.58(2H,d,J=8_.8Hz),9.43(1H,s),%.50(1H, s} .
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whi ch was then stirred at the sane tenperature for one
hour. To this m xture was added 5.0 ng of 5%

pal | adi um car bon, which was then stirred under
hydrogen 10 atnosphere for 2 hours. Insoluble natter
was filtered off, and the gplvent was distilled off
under reduced pressure. Thereto were added 6.0 nol/L

hydrochl ori @xzagiid and water, followed by distilling
of f the solvent under reduced pressure. The resultant

resi due was d&-nouriii ed usin ilica gel_col ymp

chr omat ogr aphy ’@@N@m{ om YNC,
eluent; wated,N The” resultaht'resi due wa$ dNEgol ved

in 5 0 nL of water, té}q\Mﬂ ch a 5.0 nol/LFsodi um

hydr oxi de aqueous sol “an then.a d.to.adj N-OAc
the pH to 12. 2—Phe sob%i: §rgUD;N'r ed~Un@ei LH
cooling with ice for 20zm nutes, and the precipitate ™2
was col [ ected by filtratnon o provide 43 82 ng o NH
4-{3-[1-(3-{4 famtno(i m e yol/]\pﬁél_qox P 9 @

pi peridi nyl ] propoxy} - 2H{N uorobenzami di as white NH,
solid form 5 1H NVR(DVBO-d6).S val ue: 1. F

05-1.40(5H,m, 1. 60- 2.05(8H n),2.30-2.45(2H ), 2. 80-
2.90(2H, m), 3. 98(2H, t, J=6. 5Hz) , 4. 02( 2H, t , J=6. 3Hz) , 6. 20-

o 103 broad) o, iSSR0 LRSI
Oy sWND1O( -/ 1ON3_F4HO-N N OH

[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 stirred at 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. Inscluble 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: OD5-AM1Z20-550 from YMC, eluent; water). The
resultant residue was dissclved in 5.0 mL of water, to
which a 5.0 mol/L sodium hydroxide agueous sclution 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
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H2 NNH s 2 As described in Exanple 5, 0.10 g of

4- 3-{4-

[ 3- (4- cyanophenoxy) propyl ] - 1- pi peri di nyl } pr opoxy) - 2-

fl uorobenzonitrile was used to provide 0.11 g of 4-{3-
[4-(3-{4-[an1no(hydroxyining%nethyl]phenoxy}propyl)-l
15 pi peridi nyl ] propoxy}-2-fiuoro-N -hydroxybenzam di ne
asg WH e salid form_ 1H NVR(DMBO- d6) _S val ue:
1.80-1.40(5H,n),1.60- 1.75(4H, m, 1. 75- 1.

9Q GAHN) (i 2ei @ i T Br —4 -
2980( 2&?% , %%?(elz’cﬁ(y%wﬁ@ae %rxéﬁ,%.ogéf(lﬁﬂzl ,J-6.3Hz) , 5. 65

2018064 HyT)) ob-ofor8: 9021 1B 9Qa2kd nd=B<OHE ) + & 391 id
7.45(1H m), 7.58(2H, d, J=8. 9Hz), 9. 43(I1 H, s), 9. 50(1H, s) .
83orkxanple 8 HONNOH NNH 2 F 2 AcONNOAC \ /
leN FNHZ NH H\ / O-~NONH2 2 F As described in
Exidmp¥e ( BSQ0d nig, fofvadafe3- [14-05-1.40 (5H, m) , 1.60-
(3-%4-[anino(hydroxyinino)nethyl]phenoxy}propyl)-l-
pEpEPildHnyl |} pr dfoxy o228, mor 8- RO-hydr oxybenzami di ne
was
2.90(2H,m), 3.98 (2H,t,J=6.5Hz),4 .02 (2H,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},7.71L(2H,d, J=8_4Hz) .

Example 7
NCOO’V\ND/\/‘OOCN
F HO-N N-OH
L 0/\V/\NC:>/~\/\O_<::>M4
H,N NH,
F
As described in Example 5, 0.10 g of 4-3-{4-
[3-{4-cyanophenoxy)propyl]-l-piperidinyl}propoxy)-2-
fluorcbenzonitrile was used to provide 0.11 g of 4-{3-
[4—(3~{4-[amino{hydroxyimino)methyl]phenoxy}propyl}—l—
piperidinyllpropoxy}-2-fluoro-N'-hydroxybenzamidine as
white solid form.
"H-NMR (DMSO-ds) .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),6.75-6.9C{2H, m), 6.90(2H,d, J=8_.9Hz), 7. 35—

-]

45 (18, m),7.58(2H,d,J=8.9H2) ,9.43(1H, s}, 9.50(1H, s) .
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5 used to provide 34 ng of 4-{3-[4-(3-{4-

[ am no(i m no) net hyl ] phenoxy} propyl)-1- piperidinyl]
propoxy}-2-fl uorobenzanm dine as white solid form
1H NVR(DMSO-d6) . 6 val ue: 1.05-1.40(5H, m,1.60- 10
1.90(8H, m, 2. 30-2.45(2H, m ﬁ? 80-
2.90(2H, M, 3.98(2H,t,J=6.5 ?3 ,4.03(2H,t,J=6.0Hz), 6. 30-
6. 75(4H, br oggi)mgl@g& 85(2H, m, 6.93(2H, d, J=8. 7THz), 7. 45
- 7.55(1H, mM,7.71(2H,d,J=8. 7THz). Exanple 9 F F NH

EtO CBEt FENH \ / O N-i~/ O\ 1 NHZ HZN F

HCI ClI / sak FH@aN ogen_chl ori\d i rEROd IO i nt o
an et hanol (é&?ﬂ@ﬁg)pensi UWODQ 4
4- (3-{1-[3-( NH,
cyano- 3-fl uor ophgngggolgr opyl ] - 4- pi per.idi nyl } propoxy) 'l«i—OA
- fluorobenzonitrile u M‘@W c
5 then stirred at thgsa enperatu for 1 ho anyH
10 ninutes and at rodm Fenperature for 17 hours. The *
solvent was distill edHnff der redur;i}/prr;%sgr andgyy
the resul t ant—+sesi due &% j}s—m}éndea‘n' n % e@—(

et hanol, to which 44HghYy oy—ammoni um tate was ‘ttien NH,
10 added, followed by he&ting to reflux for 5 hours

and 30 mnutes. The solvent was distilled off under

reduced As described in Example 6, 90 mg of 4-{3-[4-

(3—{4-{aminoc (hydroxyimino)methyl]phencxylpropyl)-1-
piperidinyl]propoxy}-2-fluoro-N'-hydroxybenzamidine was
used to provide 34 mg of 4-{3-[4-(3-{4-

[émino (imino)methyl]phenoxylpropyl) —1-
piperidinyl]propoxy}-2-fluorobenzamidine 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-
©.75{4H,broad), 6.75-6.85(2d,m) , 6.93 (2H,d, J=8.7Hz}, 7.45-
T.55(1E,m), 7.7 (2H,d, J=8_7Hz) .

Example 9

o oo o
F | F
H NH
EtO Q C( OEt
F F
H NH
— o
H,N - . NH,

HCI salt
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pressure, and the resultant residue was dissolved in
8.0 nmL of 1.0 nol/L hydrochloric acid, followed by
distilling off the solvent under reduced pressure. The
15 resultant residue was purified using silica ge

col umm chronat ography (silji,ca gel: ODS- AML20- S50 from
YMC, eluent; water) to provide 46 ng of

4'{3'[1j(3'ﬁ dro%en chloride was introduced into an
[ am no(i m no) met hyl ] - 3-fl uorophenoxy} propyl) - 4- _
pipeehdi nyl ) propoxyn@nd | sor obenzam di e hydroehl pside_
20 as white solid form 1H NVR (DMSO d6) 6 val ue:
1c80rd~ 45( PilhmdpledOxy) propyl ] -4-piperidinyl}propoxy) —2 -
1.70(3H,m, 1. 70-1.90(4H, m, 2. 20- 2. 30(2H, m, 2. 80-

2f 950 2bhep zGn 10r Bl20(R2HE M cSoUlhg with ice, which was
3.55(2H,m,4.10(2H,t,J=6. OHz), 4. 20(2H, t, J=S_7Hz), 6. 95-
25hqn OS{ D e, 7t 0BR . AB(Q@H anndr $0a7e 75¢2H, o @r 20:d 10
9.50(8H, m, 10.95-11. 10(1H, broad). 85 Exanple 10 NH H
2NN 25 NH'C gt /r@xm / t SHG s SRz a4 21N INMRr€ 10-TM)e  To

a ter (2.3 nL) suspension of 1.0 of 4-

{%C-V’A?‘&@f(%-‘{%% [&ht ot § 4 riod et A FropyAyY e, sand
p%ﬁer}dhpg%ﬁgo oxx%?enzanidLne re added 0.72 g of
hydr ochl 'ori e aci o "o ot L 110 ghd V5 of
watier. af r enperature, . which was then stirred at
40C. rlIsfé:e'r el‘t)(g ra’v\klgalsg[:gd%lzgd-rl D N BB D ot P Eh ke
added, followed by heating to reflux for 5 hours ard 30
minutes. The solvent 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: ODS-AM120-550 from YMC,
eluent; water) to provide 46 mg of 4-{3-[1-(3-{4-
[amino(imino)methyl]—3~fluorophenoxy}propyl]—4—
piperidinyl]lpropoxy}-2~fluorobenzamidine hydrochloride
as white solid form.

'H-NMR (DMSO-d6) & value: 1.30-1.45(2H,m),1.50-
L70(3R,m) ,1.70-1.90(4H, m} ,2.20-2.30(2H, m), 2 .80
2.95(2H,m),3.10-3.20(2H,m), 2.40~
3.55(2H,m},4.10(2H,t,J=6.0Hz),4.20(2H,t, J=5.7Hz), 6.95-
J.05(2H,m) ,7.05-7.15(20,m),7.60-7.75(2H, m), 9.20-

2.50(8H,m),10.95-11.10(1H, broad) .
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then stirred under cooling with ice for one hour. The
10 precipitated crystals were collected by filtration
to provide 1.4 g of 4-{3-[4-(3-{4-

[ am no(i m no) et hyl ] phenoxy} propyl)-1- piperidinyl]
propoxy}benzami di ne trihydrochl oride pentahydrate as
colorless crystals. These crystals 15 were used as
seed cryst alEsampWat e content: 14. 5% ' H NVR spectra
data in DVMSO-d6 agreed with the values of Exanple 2.
(10- 20 To a water (40 nlL)/2-propanol (80 nlL)
suspengi gmof .2Q,.06. -43- [ 3-

ol L db) ot hy M pbErase) Braoy Ty

pi peridi nyl j propoxy}benzam diri e was added 14.3 g of
hydrochl ori c &€y d, =ahic S en stirr at N6DC for
10 86 mﬁtl‘tes @- 'o dgéd “12® =3HCGI-5H ,0
2-propanol, HeN which 100 ng of seed crystal &Here
added, followed by stirring at roomtenperature for

35 ninutes ahl~dhder cooling with ice for 2 hours.
The precipi%ated 5 crystals were coll ected by

filtration t8 pPr8erae 28:3 @L)EFUSPEHSiOH of 1-? glof 4-
443+ [,4- (3 {4~ [am no(i m |-
eE RS e P '§§ﬁ¥¥?$ﬁﬁsgggiﬁgég§¥éll‘

' . . W X
Rt R A AR R e L LR ey

1§ éh: i 5 : 620 h i - i o v o
sbe A A S e U8 2 i B ) el M o

waler at room temperature, which 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. The
precipitated crystals were collected by filtration to
provide 1.4 g of 4-{3-[4-{3-{4-
[amino (imino)methyl]phencxy}propyl) -1-
piperidinyl]propoxylbenzamidine trihydrochloride
pentahydrate as colorless crystals. These crystals
were used as seed crystals.

Water content: 14.5%

'H-NMR spectral data in DMSO-dg agreed with
the values of Example 2.

(10-2)

To a water (40 mL)/2-propancl (80 mL)
suspension of 20.0 g of 4-{3-[4-(3-{4~
[aminoe (imino)methyl|phenoxy}propyl) —1-
piperidinylpropoxylbenzamidine was added 14.3 g of

hydrochloric acid, which was then stirred at 60°C for 10
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the val ues of Exanple 2. Exanple 11 i5 As described in
Exanple 10, 31.1 g of 4-{3-
[4-(3-{4-[am no(i m no) net hyl ] phenoxy} propyl) - 1-

pi peridinyl] propoxy}benzam di ne trimethanesul fonate
di hydrate was obtained fro 0.0 g of 4-{3-[4-(3-{4-

[ am no(i m no) net hyl ] phenoxy}propyl)-1 20

phpeani-disny! FREPREXYLRENZaRLd! Deyapd ég g—grSLanol, to

met hanesul fonic acid. Water content:

Ivh1i NVR{ BlyBeyd =¥al slg 1 o
3.96(2H§n) 2. 1gf2§2%?2ﬁﬁﬁj%2§§4%3%§g§555& f§§1 ed by

2588(2Hn) 28. 180d. 26438 u3e50or 35 minutes and un er
3.58(2H, M, 4.09(2H,t,J=6.3Hz),4.16(2H,t, J=S 9Hz), 7. 15(
2cocling with ice for 2 hours. The precipitated
H d,J-8.8Hz), 7. 16(2H,d, J=9. OHz), 7. 82(2H,d, J=8.5Hz), 7. 8
4cry2EE@$Jwarekz¢lseaﬁe6.Bi(BBlnjaﬁlbﬁ S0 18(3Him. 2873 g
Exanpl e 12 As described in Exanple 10, 21.6 g of 4-{3-
ﬂf(é {4- Eéniﬁo(ﬂni@@)me(hwi¢@h@mbuy}bmm@w®3ylprOpy1) -1~
peridinyl ] propoxy}benzam di ne di acetate 1/2-hydrate
5Pm5§rb%%%y E f@?%%YE©e@Z@mb$lW€{Eﬁ{hW%quhﬂorlde
nmet h enoxy}propyl) 1-
p?%%??%Y%%?? r%%d%%i S i wet@hd- 8.5 g of acetic
acid. Water content 1.4% ' H NMR( DMSO- d6) . 3 val ue:
1.10-1. 40(5W?h$ Cgprent: 19 o

s0( 2k m 2. % J‘gé‘g?i z%?%égf%#@ L?i—iéﬁ?jso °lG. 6-6, 13.2,

le.1, 21.5, 25.5 {shown in Fig.

*H-NMR spectral data in DMSO-dg agreed with
the values of Example 2.

Example 11

As described in Example 10, 31.1 g of 4-{3-
[4—(3*{4—{amino(imino}methyl}phenoxy}propyl}— -
piperidinyl]propoxylbenzamidine trimethanesulfonate
dihydrate was obtained from 20.0 g of 4-{3-[4-(3-{4~
[amino(imino)methyl]phenoxy}propyl)—1—
piperidinyl]lpropoxylbenzamidine and 13.6 g of
methanesulfonic acid. |

Water content: 4.6%
HI-NMR (DM50-dg) & 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-
2.98(2H,m),3.18-3.26 (24, m),3.50~
3.58(2H,m),4.09(2H, £, J=6.3Hz),4.16(2KE,t,J=5.%9Hz),7.15(2
iH,d,J=8.8Hz),7.16(24,d,J=9.0K%z),7.82 (2H,d, J=8.5Hz),7.84

(2H,d,J=8_3Hz),8.77-8.87(3H0,m), 9.10-6.18 (3E,m) .
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7.

15(4H, m), 7. 78(4H, d, J=8. 8Hz) . Exanple 13 15 As

descri bed in Exanple 10, 30.3 g of 4-{3-
[4-(3-{4-[am no(i m no) net hyl ] phenoxy} propyl)-1 -

pi

peridi nyl] propoxy}benzam dine 3/2-sulfate

trihydrate was obtained fr 20.0 g of 4-{3-[4-(3-{4-
[ am no(i m no) net hyl ] phenoxy} propyl)-1 20

pi

acid. Water con

peridinylkgg%?qéyhgenzanidine and 15.1 g of sulfuric
ent: 7.7% 1H NVR(DMSO d6).6 val ue:

1_40-1.90( 7HsMiedc93bed in Example

2.

3.0

3.

10, 21.6 f 4-{3-
10(2H, M), 2. 24- 2. 33(2H, M), 2. 04- 3 04( 21 my "3 %30 25!

36((2H,(m)-,[3mb20 (imino)methyl ]phenoxy ) rop l%—lu
69(2H, ) . 4. 17(2H, t, J=6. 3HB) , 4. 25( 2R T, Jo8 7Hz) , 7. 14-

7ribe4tidonyT] B80RHxe) BeRo O fii Ae78(3Hedad =91 Bz hydrate
Exanple 14 88 As described in Exanple 10, 25.0 g of
4whH3 phLa3ngd- fFanmnd(i M goprrethyB}-phenoxykpropyl ) - 1-

pi peridi nyl ] propoxy}benzamn di ne triphosphate di hydrate
wasdmeprainedol menh20] phgroky4pf8pyd) €3-{4 5
[anino(ininoinethyl]ghenoxy}propyl)-1-

PPPEEFAFAYKL

PEpBRYYbenzasidithecandd18.9 g of acetic

phosphoric acid. Water content: 4.2% H NVR(DVSO d6) . 6
vaFbe: 1.43-1.76(5H ), 1.84- 10

1.
3.

94( 2H, ,2.05-2,12(2H, 2. 27-2.33(2H, , 2. 96-
o6 2H my §a92r SRt SRt 1 5 Eg o 002D

S Q6AH MadAI (B L1056 2HE). 4. 24( 2K L, JT5,8H0) . 7. 17(

1.80(6H,m),1.75(6H,s5),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(4H,d, J=8.8Hz) .

Example 13

As described in Example 10, 30.3 g of 4-{3-

[4-(3~-{4-[amino (iminc)methyl]|phenoxy}propyl)-1-

piperidinyljpropoxylbenzamidine 3/2-sulfate trihydrate

was obtained from 20.0 g of 4-{3-{4—(3-{4-

(amino {imino}methyl]phenoxy}propyl) —1-

piperidinylipropoxylbenzamidine and 15.1 g of sulfuric

acid.

Water content: 7.7%

‘H-NMR (DMSO-de) & value: 1.40-1.%0(7H,m),2.02-

2

3

3

7

-10(2H,m) ,2.24-2.33(2H,m),2.94-3.04 (2H,m), 3.30~
.36{ZH,m),3.62-

-69(2H,m),4.27(2H,t,J=6.3Hz) ,4.25(2H,t,d=5.THz),7.14-
-16(4H,m),7.78(2H,d,J=9.0Hz),7.78(2H,d, J=9.0Kz) .

Example 14



,d,J:8.8FB),7.80(2H,d,J:9.CPE),7.80(2H,d,J-9.CPE).
Exanpl e 15 15 As described in Exanple 10, 266.5 g of
4-{3- [4-(3-{4-[am no(im no)net hyl ] phenoxy} propyl)-1-
pi peridinyl] propoxy}benzam dine di-L-lactate 3/2-
hydrate was obtained from 0O g of 4-{3-[4-(3-{4-

[ am no(i m no) met hyl Jphenoxy} propyl)-1 20

di nyl 5. | act
e e it o o LR O B R Raty w5 Yab aPEe R
113313-35( 6o ( im1ﬂ97meth{léshenoxyigfngy% 2% 26

1.70(5H, m,1.84-1.90(2H m
2p28é2tbm%y2]ﬁﬁo@oﬂ?@Bbhﬂkm@dZﬁe3t%§ﬁgB%ﬂ%a§e591hydrate
3.56(2H, M, 4.0
4waégﬁbmainéd19¢ahLEOJ96g5b2)44{26¢2H,g,@45.7%&),7.15-
7.19(4H, m, 7.80(2H,d, J=9. OHz), 7. 80(2H, d, J=8. 3Hz) . 89
5 Ekamphe (181NG €& by +NBhen@dy ) propyMeOLN VOB H 2 N\
/' NH x Hydrogen chloride was introduced into an
ePhansld{2pl eyosuspehsioandfiide08ng bf. 4-§¢3=f4-[ 3- (4-
cyanophenoxy)propyl] 1- pi peridi nyl } propoxy) benzoni tri
ePh8spheetccoolfng with ice, which was then stirred
18 hours. The solvent was distilled off under
r@ﬁﬁ%EdCO%F%%Eur% “and the resultant residue was

dﬁﬁiﬁh§&§$*9<fg 6 va?f et angl1 ;8 gglg solgtlon was

10 1.54(2H,m},2.05-2.12(2H,m),2.27-2.33 (24, m),2.96—
3.06(2H,m),3.32-3.38(2H,m),3.64-
3.70(28,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.CHz),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}phenoxylpropyl)-1-
piperidinyl]propoxylbenzamidine di-L-lactate 3/2-
hydrate was obtained from 20.0 g of 4-{3-[4-(3-{4-
famino (imino)methyl]phenoxylpropyl) —1-

20 piperidinyl]propoxylbenzamidine and 15.5 g of L-lactic
acid.
Water content: 4.1%
"H-NMR {DMSO-ds) & value: 1.33-1.35(6H,m),1.40-
L.70(5H,m},1.84-1.90(2H,m), 1.99-2.07(2H,m),2.22~

23 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(2hH, £,J=6.5Hz),4.26 (2H,t,J=5.7Hz), 7.15~

/.19(4H,m),7.80(2K,d, J=9.0Hz),7.80(2H,d, J=8.3Hz) .
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met hyl hydr oxyl am ne hydrochl oride, to which 10.4 nL of
10 triethylam ne was then dropw se added under cooli ng
with ice over a period of 2 minutes. After stirring at
roomtenperature for 18 hours, the reaction m xture
was added to a mxture of gater and chloroform which
was then adjusted to pH 1@ using a 1.0 nol/L sodi um
15 hydroxi dexagpeeusssol ution. The organic |ayer was
separated, washed with water, and then dried with

anhydr ous sodi um sul f at e, fol | owed distilling off

t he soIventNg-Q;b (ghueegd p 1§i>L sul t ant

resi due was puri¥ied usin |I|ca g c urn Zgo b,

chr omat ogr aphy (el chl or of or m net hanol =

to mhlc% et hanol, aﬁgyﬁ @ﬁﬂy/fﬂi£>mﬁd/b%_<;:}L{lOMe
collecting the soli ¢ hy tration provi de 99Ng,2
of 4-{3-[4-

(3-{4-[am no(net hoxyi m no) et hyl j phenoxy} propyl ) - 1-

p| peri di nyI PP BpoRy } BRhe anfldewds mamhy@@wﬁ«é astahiene

sol orm 1H NMR(CDC13).6 val ue

1e§6a&oL5 é@lﬁ% ) 1Sggpernsion of 1.00 g of 4-(3-{4—-[3~(4-
.84 1.88-2.04(4 2.45-2.55(2H, m, 2. 90-

%?é%%%a?‘%gé% b%f%wlsj ?T%%Hi?la%}E(eﬁaiyomb’%@zﬁpﬁlﬁ%le

ARB5=5. AL E Rl 3R dUhLE 8v8y B CH )t

7 2 5 e
R it VRt i A o o o
ebhanohrd 8 hd §M§p§ﬁ§&9@b&% £%§4B&k(%as dissclved in 60

ethyl =4-{3-[4-(3-{4
mbL of ethancl. To this solution was added 2.07 g of O-
methylhydroxylamine hydrochleoride, to which 10.4 mlL of
triethylamine was then dropwise added under ccoling
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
anhydrous sodium sulfate, followed by distilling off
the sclvent under reduced pressure. The resultant
residue was purified using silica gel column
chromatography {eluent; chloroform:methanol = 30:1), to
winich ethancl 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)wl*

piperidinyl}pIOpoxy}benzamideto—methyloxime as white
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10 [ et hoxy(i m no)net hyl ] phenoxy} propyl ) - 1-

pi peri di nyl ] propoxy}benzi m date were sequentially
added 0.39 g of O ethyl hydroxyl am ne hydrochl ori de
and 0.84 nlL of triethylam ne under cooling with ice,
whi ch was then stirred at on1tenperature for 3.5
days. The 15 reaction m xt ‘e was added to a mxture
o, ,GhHokgl-arm and water, which was then adjusted to

pH 9.7 using a 20@6sod|un1hydrOX|de aqueous sol ution.

Th@ﬁ@m@a@®@13lay%%1w@3 separat ad, 3%@§HGQ‘@§V‘“ﬁter

and t hen drled W t h anhydrous so

ium sul fate

f ol bowed, Ry, di.stibl Hng220,0f b . hhezsgbggﬂtmynée@o-

reduced pressure. The resultfant resi

ue was purified

ugi. ag (8Hl ingasgeb (el yMM3. gbqgﬂatoggaphﬁzéehuggng . J=6
chl orof orm et hanol = 20:1) to provide 0.20 g of
445139 4-(8{{4,9]1,6.88(2H,d, J=8.8Hz},6.90 (24, d, J=8.8Hz), 7
[anino(ethoxyinino)nethyl]phenoxy}propyl)-l-

pi peridi AyPipr dpoxy} benzan dez6sethyb oxi me as white
solid form iH NMR(CDC13).6 value: 1.20 5

1. 45( SH, n) Bxa3p8H, +7J=7. OHz), 1. 32(3H,t, J=7. 0Hz) , 1. 65-
1.85(4H m 1 85-2.05(4H, m, 2. 45 2. 52(2H m, 2. 90-

2

3.00(2H, M, HP6(2H, t, J=6. 02 2H =6npHZ) | 4. 14(
HqJ?OHzE;‘tQL @HqJ? )474( ), GE88(2H, d, J

8. 8Hz) , 6. 89( 2H_d. 158. 8Hz)

W s@q N-OFt
10’ J=8. 8Hz) . Exanpl H,48 N/ AN- O\ H

3\ -CCF3

To an ethanol (8 mL) suspension of 0.20 g of
ethyl=4-{3-T4-(3-{4-
[ethoxy (imino)methyl]phenoxylpropyl) -1~
piperidinyl]lpropoxylbenzimidate were sequentially added
0.3% g of O-ethylhydroxylamine hydrochloride and 0.84
mlL of triethylamine under coocling 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 agqueous soclution. 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-
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FCHNN\ O--"-(/ Oz ' NH2 To an ethanol (6 nL)
suspension of 0.20 g of ethyl=4-{3-[4-(3-{4

[ et hoxy(i m no) net hyl ] phenoxy} propyl)-1- 15

pi peri di nyl ] propoxy}benzi m date were added 0.61 g of
0- (2,2, 2-trifluoroethyl)hydroxylam ne hydrochloride
and O. 84 nmL of trlethylan1ne at room tenperature,

m@ﬁﬁnmathbﬁgﬁzm%bs ﬁ@@h@tl]bh@n%a%pr% rature for
one week orof orm and water were ad d to t he

reaptirani201$pkupban; ndheant ganockayebwas sepahated,
washed with a saturated sodi um chloride aqueous

sebutidofiprand then dried with anhydrous nagnesi um
sulfate followed by distilling off the solvent under
re@ﬂ@@@(@@é&ﬁuﬁevthe 92.2nesul tant residue was

purified using silica gel columm chromat ography

(&l denbt, whi br 02 681 &t hanolbHz) 30: 2} ,(3tot, Wki/chHhexanés-
was then added, foll owed by collecting the solid by
fittEration tb BPovi B2 (BHAR) g2 of S42{ 32[(4ii( 8 § 4~ 9§~

[

3“@5?%?0% h%x%?ﬁ?%oﬁnﬁfﬁyﬁ?%heﬁoQ?}6H®Eyﬂf513HZ}r4-14(2
pj.peridin p benza de=0O (2, 2, 2- B
t%lr o oMYt § o He oG Ghf + S1Sbt a7 aff =) 688 (28, o=

AL AP O B0 2o o o,

BJQQ(gﬁgp),3.96(2H,t,J:6.6FE),4.03(2H,t,J-6.2FE),4.43(
2

H, d, J=8. 6Hz}x 4nd B4 2ty q, J=8. 6Hz) , 4. 82(4H, s), 6. 89( 2H, d, J
8. 8El z), 6. 90( 2H, d, J=8. 8Hz) , 7. 54(2H d, J=8. 8Hz) , 7. 54( 2H,

EtO
F 670N, N-0"CF
. o~ Q/v@ s
H,N NH,

To an ethancl {6 mL) suspension of 0.20 g of
ethyl=4-{3-[4-(3-{4-
[ethoxy (imino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxylbenzimidate were added 0.61 g of O-
(2,2,2-trifluoroethyl)hydroxylamine hydrochloride and
0.84 mL of triethylamine at room temperature, which was
then stirred at the same temperature for ocne week.
Chloroform and water were added to the reaction
solution. The organic layer was separated, washed with
a saturated sodium chloride aguecus solution, and then
dried with anhydrous magnesium sulfate, followed by

distilling off the solvent under reduced pressure. The
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J=8.8Hz). 15 Exanple 19 (c) NOH HsN O Z O Q NH
-JIONNO Hz NO\ / NH2 To an

N- net hyl - 2- pyrrol i done (10 nm.) solution of 0.35 g of
propionic acid was added 0.76 g of 1,1'-

car bonyl di i m dazol e at room.fenperature, whi ch was
then stirred at the sane teénperature for one hour. An

h%gg?mﬁbh¥lI%S@MEEOEBQOBSIQ%Qeﬂths§95ughgﬁc9fg%iogogumn

o

{éhkéméﬁo\_{gﬂabﬁ? m@ih%ﬁi&9%?1%98)58@&1@&]19%@0&)’13@Q?’Y' ‘o
- L-piperidinyl]propoxy}benzam de=oxi ne was added to

t heichi xtuaeeatiab00RLheARaEAl UFEL1WhEGhLYaSothER:ing the
stirred for 93 15 hours. The reacti on m xture was

addéddt byafimlxtateonofochlotofier m andgwater - {Thes— (3-{4-
precipitate was collected by filtration and washed
wi&hiephyl 2adetate to provide 0.58 g of 4-{3-[4-(3-{4

5 [am no( propi onyl oxyi m no) net hyl ] phenoxy} propyl) - 1-
ptpet L aPRgET propoxyhbenz any HeEC(propponyl ) bxlae as
white solid form 1H NVR(DMSO- d5).6 val ue:

1P OBEBHI N YLYP BRRY X 1 | PO BRI G 9= 6825, 4-10- 10

It40 gH, ,1h6g-1.80(4H,n),1.80-1-95(4H,n),2.35

2- A5t 24 Ty SR AE{ 21 BE 27 By S 25a5t 2 9 =7. 6Hz) , 2. 80-
"H-NMR (CDC13) & value: 1.20-1.45(5H,m),1.65-
2.05(8H,m),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
H,q,J=8.0cHz),4.43(2H,q,J=8.6Hz),4.82(4H,s),6.89{2H,d, J=
8.8Hz),06.90(2H,d,J=8.8Hz),7.54(2H,d, J=8.8Hz)},7.54 {24, d,
J=8.8Hz) .

Example 19
HON NOH
3 < > :/\\/\NC:>/Nw/\0 < ; ¢
H,N \)OL NH,
ON N-O
- '?—< > 0’\“/“1(:3V/\”/\0 < > e
HZN NH2

To an N—methyl—2—pyrrolidone-(lO 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 cne hour. An N-
methyl"2—pyrrolidqne (10 mL} solution of 1.00 g of 4-
{3—[4—{3~{4~[amino(hydroxyimino)methyl]phenoxy}propyl)—
l-piperidinyllpropoxylbenzamide=oxime was added to the

mixture at room temperature, which was then stirred for

r



2.90(2H, m,3.99(2H,t, J=6.5Hz), 4. 04(2H,t, J=6. 3Hz), 6. 65(
4 H,s),6.95-7.00(4H, m,7.60-7.70(4H, m. Exanple 20 H
HON/ \ L/ O\ / NHHO HNO\ / NOz NH 15 To an
N- net hyl - 2- pyrrolidone (10 nmL) solution of 0.42 g of
butyric acid was added 0.7&,g of 1,1'-
carbonyl dii m dazol e at roomtenperature, which was

t henhestisrr ednat rEAe L $8RERE gipekatuLe ke 00e oyl Ate
of 1.00 g of

N- nethyl -2-pyrrolidone (10 nL) solution

4080chloroform and water. The precipitate was collected
{3-[4-(3-{4-[ am no( hydrox_yi mi no) net hyl ] phenoxy} pr opyl

) bylipiipeetdonybhpr opexylibenzantdayoxbrerwas added ot de
the mxture at roomtenperature, which was then
stibBed at 4the-samé3ténperature for 14 hours. The
reaction 94 mxture was added to a m xture of ethyl
acerare (andriqavepxyThenpiwetpilabbenasyépkbpefedlby
filtration and washed with ethyl acetate to provide
1P1pegigtnyl | Bregoxytbenzanide=0- (propionyl) oxime as
(3-{4-[am ng(n-butyl oxyi m no) net hyl ] phenoxy} propyl )-1
5“%#5%r?g}hglT%F%poxy}benzanide:C>(butyryI)oxine as

Dl3py L SRR S0 D el

2 a8y 4 TP 399 Bhaf: 32hatH 1 LoL% are) 2. 0.

10 ilQEé?%hP&)319@&2taigﬁgﬁﬁéggg%é%g§%§§h%ggﬁﬁ;ék%%Lﬁ-64(

i5

20

s), 6.95-7.00(
2.45(2H,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,s5),6.95-7.00(4H, m) ,7.60-7.70{4H, m) .

Example 20
HON NOH
alane Oaa SO
H,N I/\\/Ei NH, ji\;/\\
O-N -
OO O
HN NH,

Te an N-methyl-2-pyrrolidone (10 mL} solution
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 mL) solution of 1.00 g of 4-
{3—{4—(3#{4~[amino(hydroxyimino}metbyl]phenoxy}propyl)—
l-piperidinyl]lpropoxylbenzamide=oxime was added to the
mixture abt room temperature, which was then stirred at

the same temperature for 14 hours. The reaction
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Exanmple 21 HON HZN\ -C NHH O LBu ON/ \ "~
NO~"tBu HZN O\ / NH2 To an N-nethyl -2-pyrrolidone
(10 nmL) solution 15 of 0.47 g of pivalic acid was
added 0.76 g of 1,1'- carbonyldiimdazole at room

t enperature, which was then92 stirred at the sane
tenperature for 1 hour and D minutes. An

Em?%&?%%(%??YEBQEBdQBGa(%QXQEk %%u%k%nlo%ce%aqgrgnﬁg

[&ﬁk@@(hYQhéxﬁkgbﬁﬁlﬂgﬁgyhh%h%%q{ﬁer%p%k)fh&tratlon and
pi peri di nyl ] propoxy}benzam de=oxi ne was ad he

nxthee atthoefhignpecatyte . oWpi-ehiwas 1t hen (stier ped satr 4
the sane tenperature for 2 hours. The reaction m xture

9% 3-was [added (a-buxyubeyohiabhyk cagel ghenand | Wabek1) -1~
The precipitate was collected by filtration and
washedivith!]prhybxatetatent deppovbde v@y8logidf: as white
4-{3-[4-(3-{4- [am no(2,2 5

deretHy FpE®dpi onyl oxyi mi no) met hyl ] phenoxy} propyl ) - 1-

d b de=0- ( 2, 2-
3?@%%@% %ﬁ?fﬁ? 5% ﬁgniimmfte Soi d form
13 val ue:
g%?ﬁﬁ { %4?%?959 %Zéiﬁgﬁf§77148511189@4H m, 1.85
4 2H . 2. 90-
o%?ggﬁh$5n19§?2£r%0?£% %Ej24361(2H t,J=6. 5Hz) , 4. 92(

2 5) 673001 698 ke Y6 ST bt 0t 348 ke - B P aBS "
—2.§@$ﬁﬁ)m7,@4§@t§@,97§:§??ﬁz ), 4.04(2H,t, J=6.5Hz),6.64 (4

H,8),6.95-7.00(4H, m) , 7.63-7.66 (4H,m) .

Example 21

; N*@ﬂ’\/‘@”v\ O
*@ﬂ’\/\@/\/\ {%

To an N-methyl-Z-pyrrolidone (10 mlL) solution
of 0.47 g of pivalic acid was added 0.76 g of 1,1'-
carbonyldiimidazole at room temperature, which was then
stirred at the same temperature for 1 hour and 20
minutes. An N-methyl-Z-pyrrolidone (10 mlL) solution of
1.00 g of 4-{3-[4-(3-1{4-
[amino(hydroxyimino)methyl}phenoxy}propyl)~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
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Exanple 22 HONH H2 NOONHO ON\NO-J O M@2C
142N NHZ CO2Me 15 To an N-nethyl-2-pyrrolidone (5 nlL)
solution of 0.42 g of methyl =hydrogen=succi nate was
added 0.52 g of 1,1 -carbonyldiim dazole at room
tenperature, which was th stirred at the sane
tenperature for 2 hours. N- et hyl - 2- pyrrol i done

S | gt} 0,20 a 3-[L4- (3= o
Eggi2%%ﬁ§grgx??%%gg?ne?h???ggen§g§%E%085é)%%Fg%' h

pbperigi aytEpiepoxyl benzani de=oxi e wasnadded, tonthey th
m xture at room tenperature, which was then stirred at

96thyheasaor:-tenpepabuia=f 0r33 hodwrss-The heagtign

m xture was added to a m xture of ethyl acetate and
wateinc (Epgel uble matter was filtered off, followed by
adjustnment to pH 7.0 using a 5 nol/L sodi um hydroxi de
5d aneebuspsop uthphobefni soaddihgl Apsaturat edosod) um-
chl ori de aqueous solution. The organic |ayer was

skpRf bt @dnahdodepedy Wehzanhgdrous? nagnesi um sul f at e,
followed by distilling off the solvent under reduced
pPEESH BLPEPPPR RELP AL ECand VAl BF fRtédalidsd-to the 10

i aPor L 4Ra Than dr i ed i th anhydrous

D ont Uhiiet - Teudet pfoshbrls SThb Poshi Fantt rEsi HukS-
2.05(4H,m),2.45-2.55(2H,m),2.90-
3.00(2H,m),3.97 (2H,t,J=6.5Hz) ,4.04 (21, t, J-6.5Hz) , 4.92 (4
H,s),6.90(2H,d, J=8.8Hz),6.91 (2H,d, J=8.8Hz) , 7. 64 (2H,d, J=
8.8Hz),7.64 (2H,d, J=8.8Hz) .

Example 272
HOMN i:: /\”/\NC:>/N”/\O i:j NOH
H,N 0 NH, 0
—_—— /l/’LO—N N_O’H\
MeO,C M ,;)_Q—O/\/\O/\/\O_@_e coM
4 NH, Pl

To an N-methyl-Z-pyrrolidone (5 mL} solution
cf 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-Z-pyrrolidone (10 mL) solution of 0.50 g of
4-{3-[4-(3-{4~
[amino (hydroxyimino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxylbenzamide=cxime was added to the

mixture at reoom temperature, which was then stirred at
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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-{am no[ (4-net hoxy- 4-
oxobutylyl)oxy|n1no]nethyl}%henoxy)propyl]-l-

pi peri di nyl } propoxy) benzanm de=0-[ (4- met hoxy-4 20

0 byt yd y o eysplid.for , .
1%?%0%(é%ég%gg%gggﬁﬁeMbb£2% 954% 5H ﬁ%e r%%ctlon mixture

2 Q5 (BEhiad , 20 45-Ri 0L 2H, 8, 2e {01 280 4He Mnd- 8Q:er.
2.90(4H m, 2. 90

LG 2h 19 , B2 7lé BHy 83 , Bi T Bk S £8; 976 2Hhed 36, 6H2) | 4.
0 25 4(2H t,J=6.3Hz), 5.00

52 @D { hdanoad) , Bt 90( 2H, €li dF8a 7Hizgie B/ 014 24 @n InBd iz df
: 63(2H,d,J:8.7%&),7.63(29,d,J:8.7FE). 97 Exanple 23
FLgUHONIO N0t Ldn N @r© adBotiiN 4 " AQ IN- O MNHBoed 1. U2 N
NHZ To an N-methyl-2-pyrrolidone (4 nL) solution of
PR &F MNYeers -butwixiear bofyd )etgaval ¢ nb: was akled
0.18 g of 1.1'-carbonyldiimdazole at room

tEREr At NG Ghih Wesh tHehy ST oy eeR@tet hen sanefate,

t erature f r 3 hours. An N-nethyl -2-pyrrolidone (6
n{rﬁs @Lﬁj stiglbigg Qﬁf 4-0%. qu\(egwq ginder reduce

%Dapmer”." 1 T Oy Dt Zr B3 T e it (6 (e
resultant residue. 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 suspended in diisopropyl ether, and the solid
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-
oxobutylyljoxyiminolmethyl}phenoxy)propyl]-1-
piperidinyl}propoxy)benzamide=0-[ (4-methoxy-4-
oxo)butylyl]oxime as white solid form.

"H-NMR (CDCl3) & 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(34,s),3.71(3H,5),3.97(2H,t,J=6.6Hz}, 4.0
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=8.7H=z),7.63(2H,d, J=8.7Hz) .
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10 m xture at roomtenperature, which was then stirred
at the sane tenperature for 18 hours. The reaction

m xture was added to a m xture of ethyl acetate and
wat er. The organic | ayer was separated, washed with a
saturated sodi um chl ori de agueous solution, and then
15 dried wth anhydrous nmagnesi um sul fate, foll owed by
distilling pffmthe s9l vent under reduced pressure. The
resul tant residue was suspended in diisopropyl ether,
and the solid matter was collected by filtration and

pufiaN,e i ng~Si_ki | unrrchrig@Ht ogr aphy 20
(eli t; ofor@ﬁja\n/glgoto provide 0.27 ¢
of 3-{4-[3-Q4- {am no[ (2S) - 2- (T er tNH, 0

but oxycle L 1,N0- ) NHBoc
met-hyb-but yl ¥l oxy| ~ OXYYP 8O

pi peridi nyl FproppNy) berzam de=0O-Y(2S) - 2(ter NH

butoxycarbonyl)aﬁino-3-nethy|butylyl]oxine as whité
solid form ~H NVR(DMSO d5).6 value: 5

0. 90(6H, d, J=6. 8Hz), 0. 90( 6H, d, J=6. 8Hz), 1. 05-

| _45( SH, m) ,34° A IH RISy U ory syo Hidord . 65(8H, n§o Rro0en

2. 10 , 2.35-2.45( 2H, , 2.80-2.90(2H, , 3. 95-
f%o@j’, E% & 85 %F%%fg—zﬁlﬂf&?wr,@@wl &I@@(%Hnﬂ Jmgeadded

LA i Log L om0 Bame 2600

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-

famino (hydroxyimino)methyl]phenoxylpropyl) -—1-
piperidinyl]propoxylbenzamide=cxime was added tc the
mixture at room temperature, which was then stirred at
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 chleoride 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~{aminof (23)-2-(tert-
butoxycarbonyl)amine-3-

methylbutylyloxyimino]methyl}phenoxy)propyl]—lf
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H\ / HC salt 2 To an ethanol (2 mL) solution of 0.10
g of 4-
(3-{4-[3-(4-{am no[ (2S)-2-(tert-butoxycarbonyl)amn no-3
- met hyl butyl yl oxyi m no] net hyl } phenoxy) pr opyl J- 1-

pi peri di nyl } propoxy) benzam fde=0-[ (2S)-2-(tert 15

but oxycar bonyl ) am no- 3- net hyl but yl yl ] oxi ne was added 5

nbl@éfid@ﬂ?@hb%oBMQ&@B%HZ BHQEL@eﬁgbg§n9|t@Etroom

tenperature, which was then stirr he sane

t BaperatuEpchon) éﬁlh@uBSm@Bﬂyiguﬁym#'?%x;%@eégtghw@é
added 1 nL of 2.9 nol/L hydrogen chloride/ethanol, 20

whbtchdwasrihnhen stirred for 30 minutes. The sol vent was

dlstllled of f under reduced pressure, and the

r e5IMRMMSG-esd) dde vwdsesuspended i n dii sopropyl et her,

followed by 99 <collecting the solid matter by

fP1PP 401 on, HefobBz) washDnglIwilt h=di BEopr bpyb-et her to
provi de 80 mI:; of 4- {3-{4-(3-{4-[am no((2S)-2-am no- 3-
n%tﬁ@ bty y oﬁ%ﬁﬂﬁné)nﬁtﬁyl?ﬁhéh@kyﬁ@rép?b)BH ) ,2.00~
n%pﬁ %lnyl] 5oxy3benzan1de =0- ( 28% 2-am no- 3-

t @ ut@ly )% BydF o®ht ér FleZall patiemyeb B sol i d
for val ue: 1.00- 12H, n) 1. 30-
i 9232 T 20400 56 95¢ WLy £ 24G0. 5: 80 &Hﬂ@#% BoLT 28

( O 4. 15(6H , 6. 90
Lgé éﬂﬂg %a%)s g %@(ﬂ@g@ - 8. 80( 4H, br oad) _

Exanple 25 FHONL QA 44 NHH O BocHN N_O NHBoc

HBoc

2 oo O
"o O o O ”l

HCI salt

To an ethanol (2 mL) scolution of 0.10 g of 4-
(3—{4—[37(4—{amino[(28}—Zv(tert—butoxycarbonyl}amino~3—
methylbutylyloxyiminoimethyl}phenoxy)propyl]-1-
piperidinyllpropoxy)benzamide=0-[{2S) -2~ (tert-
butoxycarbonyl}amino*B—methylbutylyl]oxime was added 5
mL of 2.9 mol/L hydrogen chloride/ethancl 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,
which was then stirred for 30 minutes. The solvent was
distilled off under reduced pressure, and the resultant

residue was suspended in diisopreopyl ether, followed by
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Y H NONO/ NH 2 To an N-nethyl-2-pyrrolidone (5 nL)
solution of 0.23 g of

N-(tert-but oxycarbonyl)-L-Ieuci ne 15 nonohydrate was
added 0.34 g of 1,1'- carbonyldiimdazole at room

t enper at ur e, mhlch was then, stirred at the sane
tenperature for 1 hour and éb m nutes. An

Nepet B n be f
N ?% [%tégg?%héokbﬂQaemégtgk)b§0k9§t99t95 B:%#8:g ©

[ @EEno(bydiexyiim peyrebby! Lphenoxy} pEepyhd-bo mg of 4-
pi peri di nyl ] propoxy}benzam de- oxi ne was added to the

mi Xtlde(at{fedamtieaperat Upeamhbch-was then stirred at
the sane tenperature for 5 hours. The reaction m xture
'@ hydsuaddedokpialnd xhat ey df pethyky acetay e) and
water. The organic |ayer was separated, washed with a
sat e atédny sbdr apreht beh denageedus (36} vt aninand-t hen
dried with anhydrous magnesi um sul fate, followed by
drethyiPrugybrt) 5xihe Bpilvent lentés aeduecbd peessursclid
T e resultant residue was purified using silica ge

chr omat ogr aphy (el uent; chl oroform methanol =

;Q?ﬁh?§HP§£{Z$?gﬁ1H%#EQS)-zQ?f%r@?(12H,m),1.30-
ot | St oy oo W bk 11 B rRen k(A b Byt 1

Pt ped | A ) ) propoxy) benzam d terts
butoxycarb%%yl)ag$n6?4 n%thy pentaﬁgif oi?%%ﬁa%OMM|te

spliddor 7%®WN£@§@
O97(3H rm J=5. 9Hz) rﬁdJ59l—§%54H99(3?$dJ6lH

z Example 25

BocHN\/K, NHBoc

To an N-methyl-2-pyrrelidone (5 mL) solution
of 0.23 g of N-{tert-butoxycarbonyl}-L-leucine
monchydrate 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-
[amino(hydroxyimino)methyl]phenoxy}propyl)— -
piperidinyljpropoxyl}benzamide=oxime was added to the
mixture at room temperature, which was then stirred at

the same temperature for 5 hours. The reaction mixture



10

15

20

H d, J=
m, 1. 45(9H, s), 1. 45(9H, s), 1. 95- 2. 15(4H, m), 2. 55
Hn) 3. 00

3.97(2H,t, J=6. 3Hz) , 4. 04( 2H, t , J=6. 3Hz) , 4. 40-

), 0.99(3 6.1 Hz), 1. 25-
1. 90( 15H,
- 2.65(2
3.10(2

Hm,
4.50(2H, M), 4. 95-5. 05( 2H, m > 8" 15-5. 35( 4H, br oad), 6. 88-
6, 91( , $663( =8 2 cH
SHEACA Lot AT B ) SPTPLEE S0 (e e
Hebgsalt 183erTRaa cbhorofoam &ésf@eat&zl§9| Ytkop,ehiteq
0.10 g of 4-(3-{4-[3-(4-{am no[(2S)-2-(fert-
bubaxyeachonyk ankf§@edus solution, and then dried with
met hyl pent anoyl oxyi m no] met hyl } phenoxy) propyl ]-1 5
pepeyiddony| hpyopeky)benzenm de=0-{ {28} 3 2p{t@IEtilling off
but oxycar bonyl ) am no- 4- net hyl pent anoyl ] oxi e was added
20hplsofvent f lwde nacedicedch de undes . coohé ngewirt hanee,
whi ch was then stirred at roomtenperature for 2 hours
ahds 10uai s egur Tol ¢heus bagt $ ohi vé xgal ecolasmadded 0. 1
10 mL of trifluoroacetic acid , which was then stirred
f%frlm?alt%ﬂ@@hwh%lﬂé%tmhkwqwmad@@@aqom—o$0 l to
triflu Lor @Cﬁ%lc acid, which was then stirred for
HoUP & IThe §b1Yent fmb’ di”sf 11 b%b%m%mbb%sk@%ub%@rt—

and hydr ogen chl ori de/ et hanol was

essure nmol /
H% SHGEE T %V%H”b istilling off the sol vent under

methylpentanoyloxyimino|methyl }phenoxy)propyl]-1-
piperidinyl}propoxy)benzamide=0-[ (23) -2 (tert—
butoxycarbonyl)amino-4-methylpentanoylloxime as white
solid form.

"H-NMR (CDCl3) & value:

0.97(3H,d, J=5.9Hz),0.97(3H,d,J=5.91z),0.99(3H,d, J=6. LHz
),0.925%(3H,d, J=6_1Hz),1.25~
L.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-

3.16(2H,m) ,3.97 (2H,t,J=6.3Hz),4.04 (2H,t,J=6.3Hz},4.40-
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) .

BExample 26

BocHN\/m ~ NHBoc

HZN\{)LO_N NH
Z D

HCI salt
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reduced pressure. The resultant solid was suspended in

di i sopropyl ether, followed by collecting solid matter

by filtration before washing with diisopropyl ether to

provide 0.04 g of 4-{3-[4-(3-{4-[am no((2S)-2-am no-4

20 met hyl pent anoyl oxy) i m ngjnet hyl } phenoxy) propyl ] - 1-

pi peri di nyl ] propoxy}benzam de=0 ((2S) - 2- am no- 4-

met hyl pent anoyl )i dms thydi ochl ordde asi whide old do g

form 1H NVR(DMSO d6).6 val ue: 25

03@0@( 3H -d, 463 -6(14-Z)an0. 990 3+ )d; 2J=6-<6Hz) , 0. 91(3H, d, J=6. 3
),0.91(3H,d, J-6.3Hz),1.30-1.45(2H, n 1. 50- 1.

95#15Hﬂﬁrq@mM12QMMNdH{ﬁ0 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. 65 102

'anﬂﬁﬁHQﬁﬁﬂmqmiQ¥ﬂmwgkpmﬁﬁédﬁﬂ®hﬁmoxy propyl]-1-

8. 60(4H, broad), 11. 05-11. 20( 2H, broad) Exanpl e 27 HON

PAPET 1K 101 YO TR G ) BEeHMTIBOE ~ (46 H2 -NIR TtTo an

N net pyrrolidone (10 nl) solution 5 of 0.65

&P%‘(iy %@dﬁ%ﬁ%&nmﬁ%%t@@am& Ofﬂ@ehyf@rsataélded

1' - car.bonyl dii m dazol e at room

eratuFél%éH%gﬁaﬁﬁglfhgﬁlgt &d AN HEIsHmeD 1ce,
d 30 t -2
EﬁHE%V%E%r%hF%SS{lr%%r and roo ”E%%@%%&tgge f€§ F4%€§IS

yrrol i done sol ution o

10l 4ol BThReChydr exyiM-no)met Ayl phgReXwl RLaPYl)ly o 1
ml. of trifluorcacetic acid , which was then stirred for
21 hours. Thereto was further added 1 mlL of
trifluorcacetic acid, which was then stirred for 3
hours. The solvent was distilled off under reduced
pressure, and 2.2 mol/L hydrogen chleride/ethancl was
added, followed by distilling off the solvent under
reduced pressure. The resultant solid was suspended in
dilsopropyl ether, followed by collecting solid matter
by filtration before washing with diisopropyl ether to
provide 0.04 g of 4-{3-[4~(3-{4-[amino({28)-2-amino—-4-
methylpentancyloxy) imino]methyl }phenoxy)propyl]-1-
piperidinyl]|propoxylbenzamide=0—( {28)-2-amino—4-
methylpentanoyl)oxime hydrochleoride as white solid
form.

"H-NMR (DMSO-dg) & value:
G.90(3H,d,J=6.6Hz),0.90(3H,d,J=6.6Hz),0.91 (34, d, J=6.3Hz
1,0.91(3H,d,J=6.30z),1.30-1.45(2H, m), 1.50~
1.95(15H,m),2.20-2.30(2H,m),2.80-2.55(2H, m),3.10-

3.20(2H,m) ,3.75-4.30(6H, m),7.10-7.20 (4H,m), 7.65-
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20

pi peridinyl ] propoxy} benzam de=oxi mre was added to the
m xture at room tenperature, which was then stirred at
the sane tenperature for 2 days. The reaction m xture
was added to a mixture of ethyl acetate and water, and
15 insol uble matter was fiié;red of f. The organic

| ayer was separated, washed with water, and then
dyiedwi:fh) , anhyds oys (pRgDesidm sukhate, fol l oned by
distilling off the solvent under reduced pressure.
Theot esu) basnid) J €8] onie waso pu j fied4psing silica gel
columm 20 chromat ogr aphy (el uent; chl orof orm nmet hano
= 30:1), amdamihe=resultant solid was suspended in

dii sopropyl ether, followed by collecting the solid

matL LR b filtration before mashing ¥$th di i sopropyl
et heryJ_@}U/w@&\'iﬂ\ @_« o
4- (BN{ 435 (4- {am 2S, 3S) - ergny

1 2

but dxycar bonyl9 ani no- 3
met hyl

0
i mi,_ng] met hyl } phenoxy) propyl ] - 1;_ NHB
pi peri-&i nyl } rog @ . ’02@-3%”0_5 oc
as NWpi te

but oxycar bdny!”) Hp no- ylpé aAnoyl ] oxi
solid form 1H (CDC13) val ue:
0.95(3H,t,J=7.4Hz), 0. 95(3H,t,J=7.4Hz),1 02(3H,d, J=6. 8H

b A G Pl o dgne, G 1, ol
T R R AT IOl S IR I AEE LA L AL E AN

. ad. 5 LMo 0.85-6. ;b a
%%Cg&(%?igél%ggﬁaﬁlp'l(ﬂg‘ @1,51 (%%b%?lzmd H@Qfazole t

room temperature, which was then stirred at the same

temperature for 1 hour and 30 minutes. An N-methyl-2-
pyrrolidone (15 mL) solution of 1.00 g of 4-{3-[4-(3-
{4-[aminc (hydroxyimino)methyl]phenoxylpropyl) -1-
piperidinyl]lpropoxylbenzamide=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 = 20:1),
and the resultant solid was suspended in diisopropyl
ether, followed by collecting the solid matter by

filtration before washing with diisopropyl ether to
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OO BocHN ON HBoc /[//~~\~~""N~ OHZN NH Z HZN ON
NONHZ HZN O\ / NHZ HCl salt To an ethanol (5 nl)
solution of 0.20 g of 4-
(3-{4-[3-(4-{am no[ (2S,3S)-2-(tert-

but oxycar bonyl ) am no- 3
nethylpentanoyloxyinino]ne%%@l}phenoxy)propyl]-l- 20
PhPeti di:ny! kpropgxy)benzam de=0;[ (25 35) r2{teLt-.,_ .
b%toxi%gr%oﬁgl?aﬁ?nb-E?ng?hgspg%tg%%%%f%&%%égéésza&%%%t

2oito 0§ c2r8ciPl | inhydrogen chl ori de/ et hanol at room
104 tenperature, which was then stirred at the sane

tieapiey Bb i €2 AOY 1 Sx NOHI Se | dPER$T Lomaso e of 2.9
nol /L hydrogen chI%ride/ethah%l?pmhiéﬁpais t {ET

stipeeddidel ) 260 ko sheTher Blo-wag| fsyidhery added 1 L
of 2.9 5 nol/L hydrogen chloride/ethanol, which was
tiherosyda riecny ¥ lorn Bhday-sre el sal vandy Wast idisthdd Ladite
of f under reduced pressure, and the resultant solid
wasl stisieried in diisopropyl ether, followed by
collecting the solid matter by filtration before
mé%ﬁmﬁdcﬁﬁﬁh)déi%%%m%pyl 10 ether to provide 0.13 g of

e i Slrarob 065 i) b ey 1.7 o
Hﬂﬁﬁﬁkgkﬂ%&iﬁﬁ&?%ﬁ%h?%ﬂ%%ﬂjde:o'((25’35)'2'a”1”0'3'
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(2H,t,J:6-5H2),4.04(2H,t,J=6.2HZ},4.25~
4.40(2H,m),5.10-5.25(4H, m), 6.85-6.95(4H,m) , 7. 60—
7.65(4H, m) .

Example 28

O 0
BocHN
0N -0
\>_< >_0/’\/\{>/\/\0 <:> :|,"
HN NH,
Q 0
H_N
2 o-N N-0” N,
— oW o)
HZN , N

Hz
HCi salt

NHBoc

To an ethanol (5 mL) scolution of 0.20 g of 4-
(3-{4-[3-(4-{amino [ (25, 38) -2~ (Lert-
butoxycarbonyl)aminc-3-
methyipentanoyloxyimino]methyl}phenoxy)propyl]—1—
piperidinyl}propoxy}benzamide:Of[(25,38)—2(tert—
butoxycarbonyl) amino-3-methylpentanoylloxime was added

2 mb of 2.9 mol/L hydrogen chloride/ethancl at room
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met hyl pent anoyl ) oxi me hydrochl ori de as white solid 15
form 1H NVR(DMSO- d6).8 val ue: 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, n), 2. 80-2. 95(2H, m), 3. 10-
3.20(2H,n),3.95-4.30(6H,n)1§495-7.05(4H,n),7.05 20
7.20(4H, M, 7.65-7.75(4H m 50- 8. 60( 2H, br oad) , 8. 75-

8t@ﬁl(>@&ét@£@adwm@sam£etﬁ@nNElt DO NN hpNH 2 p
NAc TH NO-- NO\ / NH 2 To an

N; e ret byd f o6 remi lﬁi@u;(’éo MhedBbo SHSPEAGEQN20h, 16002 9
g of 4-{3-[4-(3-{4-

[ a0l N (hyii nojeet byl ¢ pheapxyhpropyl ¥hilch was then stirred
pi peri di nyl ] propoxy} benzam di ne was added 4-

nfer ophenyh=acet Aterato rvoam fenpes at adeésdwhigh was?. 9
then 5 stirred at the sane tenperature for 1 hour and
180 1 A it @809 €h| o bf oF the Anichan &% poh aslsi was canbonat erred
agueous sol ution were added to the reaction mxture,
a%ﬂf i WSB! e Pt te 1 VRISt a3 edbelt b Fed Tl orgdmi ¢

¥§ W% %$arated washed sequentially with a 5% 10
ST U Thr ot & Hquedust D LEdvh & vl uaua?exé%nded

SOdI nlchlor ueous_ so) uti and then dried wt
anIFlydlrloEfJO 1| g%d]es‘? %’ul’?%]tJeow‘?‘gr&%m%‘al]o‘iF%%%VW n'if)lld

Q££tteL by filtration before washing with diisopropyl
ether to provide 0.13 g of 4-(3-{4-(3-{4~

[amino ( (25, 358) ~2-amino—3-
methylpentanoyloxyimino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxylbenzamide=0-{ (25, 33) ~2-amino-3-
methylpentanoyl)oxime hydrochloride as white solid
form.

'H-NMR (DMSO-dg) & value: 0.85-

0.95(6H,m),0.9%(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(4H, m),7.05-
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
LoD o4
H,N NH,
Ac \ NAc
N 9 TG SNy S,
H,N NH

To an N,N-dimethylformamide (10 mL)
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20

25

the sol vent under reduced pressure. Ethyl acetate and
wat er were added to the resultant residue, which was
15 then adjusted to pH 3.0 using hydrochloric acid.
The aqueous |ayer was separated and washed with ethyl
acetate, which was then adjysted to pH 12.0 using a
sodi um hydr oxi de aqueous solution. The precipitate was
colibpehedohyofi h{ patyopst p-psovide30;80 g of

N -acetyl- 20 4-{3-[4-(3-{4

[ (aétyl inino) fanhno) preéhyk) ppespxy} propyl ) - 1-

pi peri di nyi ] propoxy}benzam dine as white solid form
1bi MNVRL ¢ DMBOI d6)p 6 v aiberezai O0rd . 48§ Sttt 14-60-
1.90(BH m, 2.09(3H,s),2.09(3H,s), 2.35-2.45(2H m, 2. 80
2Bltrophenyl=acetate at room temperature, which was then
2.85(2E:,m,4.02(2H,t,J=6.3Hz),4.07(2H,t,J=6.3Hz), 6. 90
-STLL PR H ) Li7e 9%am8e O5¢upe 9 tu 1960 Exhnpber 3dNH 5\

NHHZN O Z HZN N Z As described in Exanple 29, 0.62 g
dFlgg%%g. Chloroform and a 5% potassium carbonate

4-(3-{4- ' h l'im hyl ] ph ) -1
e A TR L Rean
I e i, f bt ai ned . 50 :
A e R A IS Yo fobry
' i dj, ny! b i di 0, aof 4- .,
PR opntny| Sheyanonte. Sh NGBS b A 1o 5°
%&Ms?éiﬁm Jc_ﬁgéﬁgb@aaq]t{eﬂﬂg ’S]O:_].G.lt7i'_(|;f) ’a]ndz% saturated

sodium chloride aqueous solution, and then dried with
anhydrous magnesium sulfate, followed by distiiling 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
agueous layer was separalted and washed with ethyl
acetate, which was then adjusted to pH 12.0 using a
sodium hydroxide aqueous solution. The precipitate was
collected by filtration to provide 0.80 g of N'-acetyl-
4-{3-[4-(3-{4-

[ (acetylimino) (aminc)methyl]phenoxy}propyl) -1-
viperidinyl]propoxylbenzamidine as white solid form.
'H-NMR (DMSO-de) & 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=6.3Hz), 6. 90~

J.10(4H,m),7.95-8.05(4H, m) .
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15

1.45(13H, ), 1_65-2.05(12H, m, 2. 45-

2.55(2H, m, 2. 54(2H,t,J=7.5Hz), 2. 54(2H,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= ? ), 7.84(2H,d, J=8. 7THz), 7.8
415(2HdJ87Hz) an 31 NH THINONHZO N
HNO z NHZ Ig,2 %N—dl met hyl f ormami de (10 nl)
suspensi on of O 50 g of 4-{3-[4-(3-{4 107

(| mi no) met hyI ] phenoxy} propyl)-1-

pi pé Hadded 0.78 g of
bep,z I —| tr ophe Gb ré?@%pm t enperat ure,
whi €h was thenOstirred at the same'tenperature por 50

5- mnutes\/ehj/&r formand water were added to the
reaction m'xtur&P %M
vvasﬁea’sequeng th ab assi

aqueous sol utidn and a saturated sodi um chl ori &
aqueous solution, and then dried w th anhydrous 10

magnesi um sul fate followed by distilling off the
sol vent und&? ?%ﬁ%%b%e%r@ssﬁcﬁ%ﬂp%é?es@l tany eestdie

M d using silica gel colum chromato
W@f T Eﬂf c ht'Bt o b Frf Frt ekl e methyy ¢ ]CP*b?%Q/?Flng{PIBWl g 1-

of . 4-{ 3
plpeéldi yifhéopoxy}fN‘-(nexanoyl)benzamldlne as white

solid form was obtained from .50 g of 4-{3-[4-(3—{4-
[amino (imino)methyl]phenoxylpropyl)-1-
piperidinylipropoxylbenzamidine and 0.68 g of 4-
nitropnenyl=hexanoate.

"H-NMR (CDC13) |8 value:
G.91(3H,t,Jd=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=T.5Hz),2.54 (21, 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.%4(2H,d,J=8.7Hz),7.84(2H,d, J=8.7Hz),7.84
(2H,d,J=8.7Hz) .

Example 31

*’Q” O :>m@~< @

To an N,N-dimethylformamide {10 mL)

suspension of 0.50 g of 4-{3-[4-(3-{4-
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15
[ am no(benzyl oxycar bonyl i m no) net hyl ] phenoxy} propyl ) -1

pi peri di nyi] propoxy}-N - (benzyl oxycar bonyl ) benzam di ne
as white solid form. 1H (CDC13) . 6 val ue:
1.20-1.45(5H, m, 1. 65- 2.05(8h,n), 2.45-2.55(2H, m, 2.85

2@amlno(1m1no meth eh
3 00020 M B b8 T ol 115 T P UCBEL bt 3=6. 3Hz) 5. 21(
Zplperldlnyl}propoxy}benzamldlne was adde

H s),5.21(2H s), 6. 91(2H, d, J- 8. 7THz) 93(2H 387 L),

/benzyl=4-nitrophenyl=carbonate at room temperatur
.20-7.50(10H, m), 7. 85(2H, d, J=8. 7Hz), 7. 85( 2H, d, J=8. 7Hz) .
Ewamphews@ Nk Hs 21 N-NH2210 + Hzb QNN ORe s Na N2 ﬂ&B 50
To an N, N-di net hyl formam de (10 nlL) suspension of 0.50

gm@mume{3 [@h{BrdAarm and water were added to the

[ am no(i m no) net hyl ] phenoxy} propyl ) - 1-

p¥%@¢¢H@%y¢%@¢@p@xy}%@®z%waiﬂlmebwmeBdMEﬂ BOrgead, 5

et hyl =4-ni trophe carbonate at room tenperature,
%%ﬁ%%%ﬁﬁhw%%%@m@%WM@m@ﬁﬂ2
ours and 30 m nutes., Chloroformand water were added

t%q%%u? et o Thi 3 dre. Saﬁﬁéf%’feg%rﬁ@}‘é{?é? NASES

S S e o S IE LAt 1ot %wgﬁ%ﬁgt e
S ANl oL e, Aguenus, sol o 8 {hep it eg
ddivent under reduced pressure. The resultant residue
was purified using silica gel column chromatography

(eluent; chlcoroform:methanol = 4:1) to provide 0.67 g

of 4-{3-[4-(3-{4-

{amino(benzyloxycarbonylimino)methyl}phenoxy}propyl)—1—
piperidinyl|propoxy}-N'-(benzyloxycarbonyl}benzamidine
as white solid form.

"H-NMR (CDC13) 8 value: 1.20-1.45(5H,m),1.65
2.05(84,m),2.45-2.55(2H,m) ,2.85- |

3.00(2H, m), 3.99(2H, t,J=6.6Hz),4.06(2H,t, J=6.3Hz),5.21 (2

t,s),5.21(2H,s),6.91(2H,d,J=8.7Hz),6.93(2H,d, J=8.7Hz),7
-20-7.50(1CH, m} ,7.85(2H,d, J=8.7Hz),7.85(2H,d, J=8.7Hz) .

Example 32
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the sol vent under reduced pressure. The resultant
residue was purified using silica gel colum 15
chromat ography (eluent; chloroformethanol = 4:1) to
provide 0.58 g of 4-{3-[4-(3-{4-

[ am no( et hoxycar bonyl i m no) et hyl ] phenoxy} propyl ) - 1-
pi peridinyl] propoxy}-N -(ethoxycarbonyl)benzam di ne

as white sgbigh formq2Q Ik NVRCDCGLE) . 61 yalue: 1. 20-
1.45(SH m, 1. 36(3H,t ,%=7j ), 1..36(3H, t ,@13=7. | ﬁz) , 1. 65-

25 Q568 191 2. A55 25 G54 26t M) 5 2390 - (3- 14—
S}gggZH,n),4.00(2H,?§J:6.5FE),4.06(2H,t,J:6.3FE),4.22(
2[amino (imino}methyl]phenoxylpropyl)—-1-

H q,J=7.1Hz), 4. 22(2H,q, J=7.i Hz), 6. 92(2H,d, J=8.8Hz), 6.9
PPridinylipropoxylbenzamidine was added 0.60 g of
(2H,d, J=8. 8Hz), 7.86(2H,d, J=8. 8Hz), 7. 86(2H, d, J=8. 8Hz) .
19091y IBxdmpl ter @S eNH L HZNINHIZ £e0 a0 xe @\ INOIfer N iNe H N

\' / NH z z As described in Exanple 31, 0.23 g of
4yq%pqzwq%%qhgn stirred at the same temperature for 2

am no( penty| oxycar bonyl i m no) net hyl henox ropyl)-1
!hcglrs (apnd 3/0 miynutes. Y Chlorc?form yar!cP watery}wperepyac?ded

L ARSI (R e ) e
[s%p(a%;té"éc[,aIEans%eidﬂ sneoc)uréer{trkyal l]lr?yh ewr}_ch}u%rtoepLy,l )a_ ]5_%
potassium carbonate agueous solution, and a saturated
sodium chloride aqueocus solution, and then dried with
anhydrous magnesium sulfate, followed by distilling off
the scolvent under reduced pressure. The resultant
residue was purified using silica gel column
chromatography ({eluent; chloroform:ethanol = 4:1) to
provide 0.58 g of 4-{3-[4-(3-{4-

[amino {ethoxycarbonylimnino)methyl]phenoxy}propyl) -1~
piperidinyl]propoxy}-N'-(ethoxycarbonyl)benzamidine as
white solid form.

'H-NMR(CDC13) & value: 1.20-
1.45{5H,m),1.36{(3H,t,J=7.1Hz),1.36(3H,t,J=7.1Hz}, 1.65—
2.05(8H,m),2.45-2_55(2H,m},2.90—~

3.00(ZH, m),4.00(2H,t,J=6.5Hz) ,4.06(2H,t,J=6.3Hz),4.22 (2
H,q,J=7.1Hz),4.22(2H,q, J=7.11z),6.92 (24, d, J=8.8Hz), 6. 93

(2H,d,J=8B.8Hz),7.86(2H,d,J=8.8Hz},7.86(2H,d, J=8.8Hz) .
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15

pi peridinyl.jpropoxy}benzam di ne and 1.20 g of 4-

ni trophenyl =pent yl =carbonate. 10 'H NVR(CDC13). 6
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. 6H), 4. 06(2H, t, J=6. 6Hz) , 4. 15(
2

H t,J=6. 8Hz}x4md DL 28Rt , J=6. 8Hz), 6. 92( 2H, 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=
86Hz) Exan'ple34X ] NH HZNNHZ OOx OHNDO-0

Wed |n Ie 31 33ngy Of 4-{3- [4-(3-{4
110
[aerHo(c | ohexyl oxXyZar bonyl i 0) helhyl ] phenoxy} propy
- 1- pi peri dlm] propoxy}- N -
(cycl bonyl ) benzam di ne as white s form~_
was obt ai ned %ro I eﬁ\ @M{@M@L@_{%ﬂ%
[am n6’('| n no) 3:3 I o enoxy}p [)-1- NH
pi peri di nyl ] pr opoxy} benzam dine and 0.76 g of Z

cycl ohexyl =4-ni trophe carbonate. 1H NMR(CDCL3) 6
val ue: 1. 1%5 %W%B@%%lfz’fhﬁsam@l.%ﬂlzﬂ,%%szmf =13~

[4-(3-{4-

[amino (pentyloxycarbonylimino)methyl]phenoxy}propyl)-1-
piperidinyl]propoxy}—N'-(pentyloxycarbonyl)benzamidine
as white solid form was obtained from 0.50 g of 4-{3-
[4-{3-{4-[aminc (iminc)methyl]phenoxy}propyl) -1-
piperidinyl]propoxylbenzamidine and 1.20 g of 4-
nitrophenyl=pentyl=carbonate.

'H-NMR{CDC13) .8 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 (2l,d,J=8.6Hz), 6.93
(28,d,J=8.6Hz),7.85(2H,d, J=8.6Hz),7.85(2H,d, J= 8.6Ez) .

Example 34

oo O
O e e O

As described in Example 31, 0.33 g of 4-{3-
[4-(3-{4-
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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. 8H z) , 7. 85
(2 H d, J=8. 8Hz), 7.85(2H,d,J=8.8Hz)_Exanple 35 NH

HZN H2 O O O Nx0~Cl  a C N{NHCICI z z As
described in Exanple 31, O %

[ 4at3nbidclambAek?idx
s e G N e S
pi) perbdbay EpROPOXYbpbik v 282, 2- _ _
trichl oroet hoxycar bonyl ) benzam di ne as white solid

f deprlvasxgbbaynedbbnom PehBagiafnd- §3- [A1€3-£4120 form
[ am no(i m no) et hyl ] phenoxy} propyl ) - 1-

piwper pdiayhefipfopoxy} bengantdine3and-03904g of 4-

ni trophenyl =2, 2, 2-trichl oroet hyl =carbonate. 1H NWR
(¢Em18?(lﬁlvavM@thilQQh&n45§5pmnpyl)65 111

2.05(8H,m, 2. 45-2. 55(2H m, 2. 90-

SPGEFQFﬁh@Yh]BHQEPKY} eBzERpY e 0802HDt 7 6- 6. BFz) , 4. 87(

FFgflﬁh%?¥%?ﬁ§§l%r@ﬂ??¥vazga8b%mﬁ§e6.95(2H,d,J:8.8FE),

Bocﬁﬁ%ﬁ%ﬁxépg Cy§¥§ 7-90(gH,d, 78,8} , 3,Example 36

2.55(2H,m),2.90-
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) .

Example 35
H NH
oo
H,N NH,
0

As described in Example 31, 0.72 g of 4-{3-
[4-(3-{4-[amino(2,2,2~
trichioroethoxycarbonylimino)methyl]phenoxy}propyl)— -
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) -1-
piperidinyl]lpropoxylbenzamidine and 0.90 g of 4-
nitrophenyl=2,2,2-trichloroethyl=carbonate.

"H-NMR (CDC13) & value: 1.20-1.45(SH,m),1.65-
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BocN NOH T HZN\ / NHZ To a chloroform (20 ni)
solution of 2.17 g of

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

pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car banmat e was
added 0.86 nL of triethylaglﬁe at roomtenperature, to
10 which 0.48 nL of nethan Ifonyl chl ori de was added

d@@@@k@@,an9§r4599!éggzwéﬁh % p_followed by stirring
at roomtenperature or one our. To this mxture were

added (O 36) . ©f (#11] €t vk agi pe, angg P 20+ My @f3Hz), 72

nethanesulfonyl chloride under’ cooling"with ice, mhlch
15, wasatdemst iy redoaton oonytenpes at gr esfon, 80,-g 8Hz) 7
mnutes. Water was added to the reaction m xture. The
organtic, d] ayersnas, separat ad, cvashedy wth a saturated
sodi um chl ori de aqueous solution, and then dried with
anhydr ous nmagmgsieim&ul fate, followed by distilling

of f 20 the sol vent under reduced pressure. The

resul t ant esi due was dissolved in 20 nL of

di met hyl sul P8&de i;;y%iLxﬁ ot assi um
carbonat e an .7 N 4- hydro§§genzanidine

wer e added, 16l owed b stlrrlng 112 at 70C for one
hour. The reacti on Backure r OH
t enperature, O Wi atle and0“<fgﬁlﬁhh
hydr oxi de aqueous sol2iti on were then added The
organi c | ayer was separated, washed 5 sequentially

wi th a sodi um hydroxi de aqueous solution and a

Sa_t ur at ,ed W'éjghqmr%fo% al%‘be Soél%ﬂlfoori | anZ f'{:)e/gn of

dri ed with anhydrous nmagnesium s | fate ‘owed

diestJhitig -qfif- dhe sal vent under gduced Ar&SRMNe. |

piperidinyl]propoxyiphenyl)methylidene]carbamate 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 (.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 aquecus 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 dimethylsulfoxide, to
which 1.43 g of potassium carbonate and 0.79 g of N',4-

dihydroxybenzamidine were added, followed by stirring
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The resultant residue was purified using silica gel 10
col umm chr omat ogr aphy (el uent; chl orof orm nmethanol =
4:1) and suspended in a mxture of chloroformand a
sodi um hydr oxi de aqueous sol ution, followed by
collecting the solid mattef by filtration to provide
0.38 g of tert-butyl=[l-amno-1-(4-{3-[4-(3-{4 15

[ ani no{dyds Xyt &1 ) Aet hyid phefoxydPrep drd-was cooied
pi . peridi nyl ] propoxy}phenyl ) net hyl i dene] car bamat e as

whiote sol rdofiot empd Ha NYREDVBO dh) ch ¥atee;, dn08roform,
1.40(5H, m,1.44(9H,s), 1. 60-1.80(4H m, 1.80- 20
1295 (d4H; ngt i 2n3ByQrds{ 24, au2088 solution were then
2.90(2H, m, 3.96(2H,t, J=6.6Hz), 4. 06(2H,t, J=6. 3Hz), 5. 70(
2added. The organic layer was separated, washed
H s),6.90(2H,d, J=8 8Hz), 6.98(2H,d, J-8.8Hz), 7. 58(2H, d, J
=segugrzyall 940 DH) dz J=8d 8kr) hBd7Oxide aqueous solution
9.%&(2H,broad%,9.43 1H s). 113 Exanple 37 BocN NQH \
[ AN VTP RS OB Y NPIOHP I NI 29Tran B0 hakbbn ( 5and
suspensi on of 0.30 g of .
T BLE DTS L i 01 S B0 Fop a3 ym sul fate, followed
[,am no(hydr oxyi m no) nmet h % henox %Erq¥ 1)-1 5
d?%é?%%?%g#ﬁ%ﬁd%%gy %%e%_i %%?HVW¥ ﬁé%&#?éﬁﬁﬁ%@%%ﬁe'
apded &; e fc hydroghl ori e ) dr Aty room tenperature,
column chromatography (eluent; chlorceform:methanol =
4:1) and suspended In a mixture of chloroform and a
sodium hydroxide agueous 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-
[amino(hydroxyimiﬁo)methyl]phencxy}propyl}—1—
piperidinyl]propoxy}phenyl)methylidene] carbamate as
white solid form.
'H-NMR (DMSO-ds) .8 value: 1.05-
1.40(5H,m),1.44(9%9H,s),1.60-1.80(4H, m},1.80—
1.95(4H,m) ,2.35-2.45(2H,m),2.80-
2.90(2H,m),3.96{2H,t,J=6.6Hz),4.06(2H, t,J=6.3Hz),5.70 (2
H,s),6.90(2H,d, J=8_8Hz),6.98 (2H,d, J=8.8Hz),7.58 (21, d, J=
8.8Hz),7.94 (2H,d, J=8.8Hz),8.70-

9.30(2H,broad) ,9.43(1H, s).



whi ch was then stirred at the same tenperature for 15
hours. The solvent was distilled off under reduced
pressure, and water was subsequently added to the 10
resul tant residue, which was then adjusted to pH 12.5
using a | nol/L sodiun1hydLoxide aqueous sol ution. The
precipitate was col |l ected §3filtration and washed
with water vide 0.22 g of 4-{3-[4-(3-{4
[anino(hydr%%§?§§%o;ﬁethyl]phenoxy}propyl)-1- 15

pi peri di nyl ] propoxy}benzam dine as white solid form

| H NVR( DVsSOBdéel,_S ~al ue; 1. 05-4. 40(5H, M= 60§40H
1.90(8H, M), 2. 35 @ mﬁm@/\/\o
2.90(2H, m), 3HI(2HT, J=6. 3Hz) 4. 02( 2H, t , I=6. ) , 5. 70(
2 Hs),6.85 20 HN

6. 95(4H, ), 7.58(2H, dg, 2N dhJ= 5@_%1%
Exanpl e 38 NBoc (y\ NHEZ ON NBoc HZN O 4H
t et rahydr of ur an (26 nm.) suspension of 1.59 g of 2
tert-butyl=[1-am no-I-(4-{3-[I-(3- hydroxypropyl)-4 5
pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car bamat e were
added 10 mlofamethydene chliok) devamendi 63 oL 0f30 g of
triethylam ne at roomtenperature. To this m xture was
dr Opwi 'eet Bkl 9185 - ot~ vkt emegul 4onyl chl ori de

under c&gh&n wth ice, which was then stirred at room
amino (hydroxyimino)methyl phenoxy}lpropyl) -1-

5 piperidinyl]propoxylphenyl)methylidene]carbamate was

10

15

20

added 5 mL of hydrochloric acid at room temperature,
which was then stirred at the same temperature for 15
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 aguecus solution. The
precipitate was collected by filtration and washed with
water to provide 0.22 g of 4-{3-[4-(3-{4-

famino (hydroxyimino)methyl]phenoxy}propyl) -1-
piperidinyl]lpropoxyibenzamidine as white solid form.
"H-NMR (DMSO-ds) & 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=6.2Hz7),5.70(2
H,s),6.85-

6.95(4H,m),7.58(2H,d, J=8.8Hz),7.71(21,d, J=8.5Hz) .



10

15

20

10 tenperature for 20 mnutes. Chloroformand water
were added to the reaction m xture. The organic |ayer
was separated, washed with a saturated sodium
chloride aqueous solution, and then dried with
anhydrous magnesium sulfate, followed by distilling
of f the 15 sol vent under reédtced pressure. Zhe

resul tant resi s dissolved in 20 nL o

N, N- di net hyﬁgélq?rgﬁi e, to which 1.05 g of potassium
carbonate and 0.58 g of N, 4- di hydroxybenzam di ne
were then addWo d NI r NBgcat 60 to 70C
for one houH9 THe Meagfion e was cool ed down
to roomtenperature, to which c | oMor m and wat er
were then added, HGMN | opegd by C b@t)\ggz\t@he NBoc
recipitate—by il tra Oo DT ol .
Itoert-gutyl =[1-anmi A | - (F-{3-[1-(3-T4 115 NH,

[ am no( hydr oxyi m no) et hyl ] phenoxy} pr opyl ) - 4-

pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car banat e as
white solid form 1H NVR(DMSO d6).6 value: 1.00 5

1. 50(5H, m , 1o 44 (O¢ 531 1A B60£ Ar90( BB ML 2. 8bspension of
2.55(2H,m, 2. 80-2.90(2H, m, 3. 95-

4t o@é&m,;% ,BerotH g} T 6l opp e dl I£8- 8B 16(98(2H, d, J=8
: Hz), 7.58(2H, d, J=8.8Hz), 7. 93(2H, d, J=8. 8Hz) , 8. 60-
9?121‘3]( /iy gad)) 91 23(1H, s). 10 Exanple 39 NBoc H 2 IN/
}@#@%§€é%é%%i£$%§£%#}Qﬁ%@yﬁg%%éh§lfggne?gé?gagéygngere

added 10 mL of methylene chloride and 0.63 ml. 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. Chloroform 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
magnesium sulfate, followed by distilling off the
solvent under reduced pressure. The resultant residue
was dissolved in 20 mL of N,N-dimethylformamide, Lo
which 1.05 g of potassium carbonate and 0.58 g of N',d-
dihydroxybenzamidine were then added, followed by
stirring at 60 to 70°C for one hour. The reaction
mixture was cooled down to room temperature, to which
chloroform and water were then added, followed by
collecting the precipitate by filtration to provicde

2.23 g of tert-butyl=[l-amino-1-{(4-{3-[1-(3-{4-
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tort-butyl=[1-am no-1-(4-{3-[1-(3-{4-

[ am no( hydr oxyi m no) et hyl ] phenoxy} propyl ) - 4-

pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car banat e was
15 added 1 niL of hydrochloric acid at room
tenperature, which was thgﬁ stirred at the sane
tenperature for 15 hours d 30 mnutes. To the

r eact hennFFbuL e Was ) m@@%gq @as togé,rgpg%r 3013' gric acid

at roomt énperature, stirréd at the
SgﬂpekﬁﬂﬁﬁyﬁqHE@pEQ&}%h%gyﬁq%%%h§qqd%%e IYELS ENe ¢
sol vent was distilled of under "reduced pressure, and
wahetewas it hencagded, follomed by adj ustnent to pH
12.5 using a 5 nol/L sodi um hydroxi de aqueous
sti-utimMMIhed Hr écivpiltat:e wa®-116 col | ected by
filtration and washed with water. The resultant solid
wasodil 8Ephyed. #a (2Hpeb /| L. bpdioebl(ewi, &) ,acdd~ fol | owed
by distilling off the solvent under reduced pressure
béf op €ZPuri f £cBPrdn%0sPHgmsi Bi. 8a-gel 5 col um
chr omat ogr aphy 63|I|ca gel: ODS-A from YMC, eluent;
mét%?(%ﬁh%hoﬁ 20 9BHpY ) ﬁhéoéﬁﬂaﬁeJWésBHzénéeﬁBKaHed e 8 .
hen adéusted to pH 12.5 using

Out
ho%f38§%ﬁfﬁn?ﬁ§d?%§ i dé- 84 8u§rJ38I§ﬂ?bn8 The

ol ted by filtrat 10 and hed
tﬁ%%e FogThr Gur AL 0 ar g of - (3. [d- (3 e
{4-[am no(ip] Nno fgt?gl]phenoxy}propyl) 1-

pi peri di nyl Pr Opoxy =N - hydr oxybenzam di ne as white
solid form H-NNR(DNBC>d6).6 val ue:

1.05- 1. 40( Shicom, 1,6Q- 15
1. 85( SH, n)( o 2K 3 80y 290t @H() o f e
4.05(4H m) 5HZD( 2MY) | NH,

6. 90( 2H, d, J=8. 7Hz),ofy 91(2H, d, J=8.

NH
e R D e
H,N NH

To an ethanol (5 mL) suspension of 0.50 g of
tert-butyl=[l-amino-1~-(4-{3-[1-(3-{4-
lamino (hydroxyimino)methyllphenoxy}propyl) —4—
piperidinyl]lpropoxyjiphenyl)methylidene]carbamate was
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
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 & 5 mol/L

sodium hydroxide agueous solution. The precipitate was



7Hz),7.58(2H,d,J=8.7Hz), 7. 71(2H,d, J=8. 7THz) _ Exanpl e
40 O NxO HO-~-N'~O7 N2 O HONNI"O 3WH N/ \
O-\NO\ / i z NH2 To a tetrahydrofuran (10 ni)
solution of 1.06 20 g of
benzyl:[1-an1no-I-(4-{3-[1-&§-hydroxypropyl)-4-
piperidinyI]propoxy}phenyI} t hyl i dene] car bamat e was
a ; - Lethyl am;n r i ith.ce.
Therero uds i opu 68 aded b, 33 e or 0t HAGeLul 1 S451

1%@5u@hbﬁfig@liﬁhhﬁg_B@%skm%@dsﬁhrﬁe%oqplﬁR&g%%gﬁloric
tenperature for 15 m nutes. Chloroform and ter were

added, t got hewegasli ansHi Xt Uhg. oFRe +aLganihGhayar was
separated, washed with a saturated sodiumchloride 5

aguéausdspkutbane Bedotbepudiired-whibR aBhYdrQusica gel
magnesi um sul fate, followed by distilling off the

5 sobVvent chdemateduepdypresstrce. gThe pesukt anptmr esidue
was dissolved in 20 nL of N, N-di net hyl formanm de, to
whilehAr0; 38agenf eNhadodi hydboxybenZam dilnetandab. 65 g
of 10 potassium carbonate were then added, foll owed by
sEPRFERGTatceoerf ebedb AVnoteswhIne weacthen ailxtated to
was cooled down to roomtenperature, to which ethy
aB%ti?ebaﬂﬂl%QS@b%o@%%é?uﬁ?%é?%ohaﬂéoéagéoﬁgug@vation

solution. The precipitate was 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-
piperidinyllpropoxy}-N'-hydroxybenzamidine as white
solid form.
*H-NMR (DMSO-dg) 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 (21, m),3.95-
4.05(40,m),5.70(2H,s),6.90(2H,d, J=8.7Hz), 6.91 (2H,d, J=8.
THz),7.58(2K,d,J=8.7Hz),7.71(2H,d, J=8.7Hz) .

Example 40

0O
N)LO
1o~ Yo )L U
NH, O
HON N)LO
H,N NH,
To a tetrahydrofuran (10 mL) solution of 1.06
26 g of benzyl=[1—amino—1—(4ﬁ{3—[1—(3*hydroxypropyl)~4—
piperidinyl]ipropoxylphenyl)methylidenelcarbamate was

added 0.39 mlL of triethylamine under cooling with ice.

Thereto was dropwise added 0.22 ml of methanesulfonyl
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were then added. The precipitate was collected by 15
filtration and washed sequentially with water and
ethyl acetate to provide 0.55 g of

benzyl =[ 1- am no-1| - (4- { 3-

[1- (3-{4-[ am no( hydroxyi m no) nmet hyl ] phenoxy} pr opyl ) - 4-
p|perldlnyl]propoxy[phenyl?ﬁ@thyl|dene]carbanate as

m@ﬁ%%fﬁ%g(sﬁ or%‘wé% Ehenwgglrﬂaﬂéh;Tgmy%S#%
4 ORPaR NS S‘%@ Ao B Thicaiy G s SUCoH Hyed S e

1 ABCEH I PSR 0T ey oS obeys. 90°

ZQeEaQQ@gﬁybﬁggﬁkd %l%h gx%%?b?a%%dosoﬂ H 9,7 qeF
z ocHN 31 HN N p To an N, N—dlnethy or mam de

(5qﬂbbuSOEdHU@mon0fa§8 Hﬁeﬁfdrled with anhydrous
N-(tert-butoxycarbonyl)-L-valine was added” 66 ng of

1magﬂeanbmnyhdfaﬁbdazaheoabdrggﬂﬂhgﬂﬁﬁﬁah?f%ff5 twhi ch
was then stirred at the sanme tenperature for 2 hours
and186npmi notles. r¥duthidspriexture .washadded 0.:20 tg reef due
benzyl =[ 1-am no-1-(4-(3-[1-(3-{4-
[aﬁﬁn@éﬁygi@ﬁgunnnapnmbhyﬁ]ﬁh@ﬁdxmpphg@ybxmémlde, to
which 0.36 g of N',4-dihydroxybenzamidine and 0.65 g 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 aqueocus solution
were then added. The precipitate was ccllected 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]phenoxy}propyl}—4~
piperidinylipropoxylphenyl)methylidenel carbamate as
white scolid form.

'H-NMR (DMSO-dg) 8 value: 1.05-1.40(5H,m), 1.60~
1.50(84#,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(2K,d, J=8.9Hz),7.97 (2H,d, J=8.9Hz),8.90—

9.60(32H,broad) .
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pi peri di nyl ] propoxy} phenyl ) net hyl i dene] carbanmate at 10
roomtenperature, which was then stirred at the sane
tenperature for 3 days. Ethyl acetate and water were
added to the reaction mxture. The organic |ayer was
separated, washed with a s?éurated sodi um chl ori de
aqueous sol ution, and then fied with anhydrous 15
magnesi um syl fa %ge gllomed by distilling off the

sol vent under uced pressure. The resultant residue
was purified using silica gel columm chromat ography
(el uent; chloroformnethanol = 4:1) tqprovide 0.34 ¢

3-[4-(3-{4 20

of
H he 1) -1
[agfgéLgﬁ;E%Fiprop&ﬁi?%tthﬁp%gfg§rﬁrp A [?py )

buto&ycarbony ) am no- 3- nethylbutylyl X|ne as mhlte

119 €%dﬂﬁﬁékn]] H-NNR(CDC13) .6 val ue:
1.01(3 H d J= Hz), 1. 25
1. 50(8H, n),f\AS( 8(4 7 1.3
2.05(4H n), 2. 168, m) 2.5052) 60( 2H, m) !QSNH
3.05(2H, m, 3. 99(2H t,J= 6 SHz) , 4. O4(2H t,J=6.3Hz), 4 25-
4 35(1H, m, 5. 05-5. 20(3H m,5.21(2H, s), 6. 85-

6. 95(4H, m) ,%° 251 N B0(SHL 71 Bor T H M7, 80slution
7. Og(gH IT) 10 Exanple 42 O O BocHN ON NxO O hi12N

(tert-butoxycarbonyl)-L-valine was added

b6 mg of 1,1'~carbonyldiimidazole at room temperature,
which was then stirred at the same temperature for 2
hours and 30 minutes. To this mixture was added 0.20 g
of benzyl=[{l-amino-1-{4-{3-[1-(23-{4-
[amino (hydroxyimino)methyl]phenoxylpropyl) -4-
piperidinyl]propoxylphenyl)methylidene]carbamate at
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
agqueous 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 chreomatography
(eluent; chloroform:methancl = 4:1) to provide 0.34 g
of 4-{3~[4-{3-{4-
[amine{benzyloxycarbonylimino)methyl]phenoxy}propyl)fl“

piperidinyl]propoxylbenzamide=0-{ (25)-2- (tert-

butoxycarbonyl}amino-3-methylbutylyljoxime as white
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OO H2ZN XON H 2 NHC salt NH2 To a chloroform (10
m.) solution 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
butoxycarbonyl)anino-3-netg¥gbutylyl]oxine was added 2
m, of trifluoroacetic aci t roomtenperature, which
was t hep,stirred at the same tenperature for one hour.
The solvent was distilled off under reduced pressure,

ahgd 4 9(#dt{ L ydregen chloride/ et hanol was then
added, &O followed by distilling off the solvent under

redoceds, By @ssukey) Thegresyl kaptsseli g ywasssuspended
in diisopropyl ether, and solid matter was coll ected
by.32051{h} { 1atbon:psd, washed w6t by dii Sppsopyl et her
to provide 0.04 g of 4-{3-[4-(3-{4

[ani nodbenzyl oxgear bbnykjm np) pethybl phepaxyrpsopyl ) -1
- pi peridinyl]propoxy}benzam de=0-((2S)-2-am no-3- 5
mét by bty yB) Bxi b, hydrochiioy j de0as2mhi t e=sokiid) f or oy -
i H NVR( DMSO- d6) 6 val ue:

14 010 SHign =8 BHzY ; 20 O34 30, d5 IZB( BHzy ) 16 395~

1,95(9H m, 2. 10-2. 35(3H, m, 2. 80-3. 00(2H, m, 3. 10-

30 2% SHIng) 87 45237 555é DHI ) 37 90247 00F [ Hin), 47 05010

4,2 Qg{kg%,5.36(2H,s),7.02(2H,d,J-9.0Hz),7.05-

7.1 ) bad),?.15(2H,d,J:8.8FE),7.35-

Example 472

o
BocH N\)L O-N
N

2
/\\/«.iijy/\v/\ N 0’\1::]
H,N NH,

>Flfllll

0 0
HN0 - R N~ O
A 0 ND/\/\)@—(
H,N NH,

HCI salt

To a chloroform (10 ml) solution of 0.10 g of
4-{3-[4-(3-{4~
[amino(benzyloxycarbonylimino}methyl]phenoxy}propyl)ulf
piperidinyl]lpropoxylbenzamide=0-[{235) -2- (tert-
butoxycarbonyl)amino-3-methylbutylyljoxime was added 2
ml. of trifluoroacetic 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/ethancl was then added,
followed by distilling off the solvent under reduced

pressure. The resultant solid was suspended in

diisopropyl ether, and solid matter was collected by
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7.55(SH, M, 7.69(2H, d, J=8. 8Hz), 7. 81(2H, d, J- 9. OHz), 8. 60-
8.75(3H,broad). Exanple 43 O QO N O/~N-OH H z O NOH
- - ~~HNNH s 15 To a tetrahydrofuran (20 nlL)
solution of 0.93 g of

benzyl =[ 1- am no-| - (4- (3-[ 4- ﬁé hydr oxypr opyl ) -1 -
p|perldlnyI]propoxy}phenyI} t hyl i dene] car bamat e was

a%@ﬁ%r%t%én”%nﬁfw%rl%Eh%l ﬁ}%ﬁl?@gﬁ%%n]tenﬁera %gﬁtgglde

whi ch 0.19 nlL of ne anesul f on Fi dé was t

agded ynder scqaling w th_ice, follomed by stirring at
roomteéenperature for 36 m nutes. Ethyl acetate, water,

andmansabuhat,ed sodi-umchl aring i -
B Pl P mAA NGB RbL ) BRI 51

121pesepangt edrapd=gn bed Wit Acanhydpgys ;npgRgsiym
sulfate, followed by distilling off the sol vent under
radUbEdbupyésimb&1m¥hﬁyﬁesuhﬂaﬂﬁd@ib¥ pRtter swWasd form.
di ssolved in 20 nL of N N-dinmethylformam de, to which
C)ﬁ&N%ﬁtﬁMiDﬁﬁd4fUwhydeoxybenzan1d|ne and 0.45 g of

pot assi um carbonate were then added, followed by
s@%PﬂKﬁ@ dt 768 HEdF 140R0aHsd, Thér Blin) was3added 0. 12 g

roxybenzam di ne, which was then stirred

A-
a? 9@&950W)'énéﬂh uf 2 (Fhemt edcPon- AP xRdre) wasleool ed
d?WQO(SH,m9?5.45—3.55(2H,m),3.90—4.00(1H,m),4.05—

4.20(4H,m}),5.36(2H,s),7.02(2H,d,J=9.0Hz),7.05-
7.15(2H, broad),7.15(2H,d, J=8.8Hz),7 .35~
7.55{5H,m),7.69(2H,d,J=8.8Hz),7.81(2H,d, J=9.0Hz),8.60-
8.75(3H, bread) .

Example 43
b3
oo
o on
H,N
1
O N NOH
—
[::r/\ »—<C:>~O/\V/\&::>/\\/\O"<::>_4
H,N NH

To a tetrahydrofuran (20 ml) solution of 0.93
g of benzylz[l—amino—l—(4ﬁ{3—[4-{3—hydroxypropy1)m1~
piperidinyl]propoxy}phenylimethylidenejcarbamate was
added 0.37 mL of triethylamine at room temperature, to
which 0.19 mL of methanesulfonyl chloride was then
added under cooling with ice, followed by stirring at
room temperature for 30 minutes. Ethyl acetate, water,
and a saturated sodium chloride agqueous solution were

added to the reaction mixture. The crganic layer was
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10 tenperature, and then added to a m xture of ethyl
acetate and water. The organic | ayer was separ at ed,
washed with water, and then dried wth anhydrous
magnesi um sul fate, followed by distilling off the

sol vent under reduced pressure. The resultant residue
15 was suspended in diisopropyl ether, and the solid

matetRrravas cold eqtied By il 1Al oM 2ng AW e d YRy
silica gel colum chromatography (el uent;

c HloGrlofvexinbethamnall 15 %y b it @ 1Rl @W16erQ. 2248 0t cduced
benzyl =[| -ami no-1-(4-{3-[4-(3-{4 20

[ @rens(ingdr ofyieniree)nekhyl bphenexy} propwk) dissolved in
pi peri di nyl ] propoxy} phenyl ) net hyl i dene] car bamat e as
WRiYt 8Llsolfi ¥, Norlnmel HyNNVR(CBE13)E, 6 tvaktiech 0.25 g of
|.20-1.45(5H,n), 1. 65- 2.05(8H m, 2.45-2.55(2H, m, 2. 90-
2§',4-dihydroxybenzamidine and 0.45 g of potassium

3.00(2H, m, 3. 96( 2H, t, J=6. 5Hz) , 4. 06( 2H, t, J=6. 3Hz) , 4. 79(
pcarbonate were then added, followed by stirring at 70°C

. d,J=8.5Hz), 6.93(2H, d, J=8. 8Hz) ,
?f%l’%'%%&%gis)Tge§g£%F%as added %.12 g(of N', 4- )

Bl DR SR N e
CERbTR0a, O PR adi 8a TR 20LPE B IYLC 2 RY T8I 908 o om
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
was suspended in diisopropyl ether, and the solid
matter was collected by filtration and purified using
silica gel column chromatography (eluent;
chioroform:methancl = 5:1) to provide 0.22 g of
benzylz[l—aminoﬁ1~(4—{3_[4—(3~{4—
[amino(hydroxyimino)methyl]phenoxy}propyl)—1—
piperidinlepropoxy}phenyl)methylidene]carbamate as
white solid form.
"H-MMR (CDC13) & value: 1.20-1.45(5H,m),1.65-
2.05(8H,m),2.45-2.55(2H, m},2.90~
3.00(2H,m),3.96(2H,t,J:6.5Hz],4.06(2H,t,J:6_3HZ),4.79{2
H,s),S-Zl(ZH,S),6.89(2H,d,J=8.5Hz),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)_

Exampie 44
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of 44 nmg of N-(tert-butoxycarbonyl)-L-valine was added
33 ng of 1,1'-carbonyldiimdazole at roomtenperature,
whi ch was then stirred at the sane tenperature for 3 5
hours. Thereto was added 0.10 g of benzyl =[ 1-am no-| -
(4-{3-[4-(3-{4
[an1no(hydroxy|n1no)nethylﬂﬁﬁenoxy}propyl) 1-

pi peri di nyl j propoxy} phenyl ) net hyl i dene] car banat e at
roon1tenpanature whi ch was then stirred at the sane

uo‘ re for 17 hours The reaction m xture was
| to%a % afff\wafétH  The
org i C | parat washed r, and

then drie Z\M t h anhydrous magnesi um sul f at €, "2f ol | owed

by distilling off the sol vent under reduced pressure.

15 The rgsu :ggLNesi e was purified u3|ng SI|I %) | NHBoc
colum®c at ogr dﬁ#&/\ hl

30:1) to prOV|d31® 1 NH-

4- (3-{4-{3-(4- {amno[(ZS) 2- z

(test - but oxycar bonyl ) am no- 3-
nethylbutyi?@oﬁyime@thgth9+§phean@¢peopym]mﬂ 280lution
r|d|nyI£propoxy - N - benzyl oxycar bonyl benzam di ne

{vhire <bl Vd ! FoF ATORE NVR(TDBIBY 1 b Vatakind 28as added
3ngHdJ 8Hz), 1. 05(3H, d, J=6. 8Hz), 1. 25-
1 ‘%‘%I—Pﬁ)lilﬁ(@@%l)‘ﬂl 6000 by, ) , 20TO-temperature,
2. 60(2H,
""%%%EHJ % %%(%‘FH r9d 62 5 1HlY e 45 U6t 2H TR b Wy ) T o 25-

o el T BT RGBSl 4 o
@Kxéﬁﬁ4@€§L§Q_7 90(2H, m

[amino(hydroxyimino)methyl}phenoxy}propyl)—l—
piperidinyl]propoxylphenyl)methylidene]carbamate at
room temperature, which was then stirrsd at the same
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.
The resultant residus was purified using silica gel
column chromatography (eluent; chloroform:methanol =
30:1} to provide (.11 g of 4-{3-{4-[3-(4-{aminol (28) -2~
{tert-butoxycarbonyl)amino-3-
methylbutylyloxyimino]methyl}phenoxy)propyl}— -
piperidinyl}propoxy)ﬂN'—benzyloxycarbonylbenzamidine as
white solid form.

"H-NMR (CDC13) & wvalue:
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Example 45 Op ~/ p NHNHBoc HNz OO NOz}
O#zN\ / Of/ NCO\ / NHNH z HC salt To a
chloroform (1.0 nL) solution of 0.02 a 10 of
4-(3-{4-{3-(4-{am no[(2S)-2-(tert-

but oxycar bonyl ) am no- 3 5
nethylbutylyloxyinino]neth%lfphenoxy)propyl]-l-

iper chimy s ) =N nzyj carponyl benzam di ne
e a5 s T T Gr Sacet e ara -8t 't oom 15

t enper@tyeg,, whisqlvas thhen st bered ah the sane
teggerat3F2 for g hou?s. The soIJent &as glstllled of f

uaden (caduged .pressure, and 2.9 nol /L hydrogen

chl ori de/ ethanol was then added to the resultant

r ésoduef, mol, Bowed 2By tdiusti bhizng 100k (bhetsokventizynden s
20 reduced pressure. The resultant residue was
sdsperidddm) i h-865-50pnapyl met Berl (andst he.gekid matter
was collected by filtration and washed with

dii- §eprEpy - 1245-ét Ker 3tiomps dvitte 718018k} , 7. 60—
4-{3-14-(3-{4- anino&(ZS)-Z-

ari N84 35t hyt Bty §P 6z /i no) met hyl | phenoxy} propyl ) - |
- piperidin |L§f0p0xg}-N - benzyl oxycar bonyl benzani di ne
hydrochlori%é Elpaffe brown solid form

)Ok 0
0 N N_O NHBOG
o OO
H,N NH,
ji 0
_ NH
e G e BN o N S G
H,N ' NH,

HCl salt

To a chioroform (1.0 mL) sclution of 0.02 g
of 4—(3—{4—[3—(4ﬁ{amino[(25)—2~(tert—
butoxycarbonyl)amino—-3-
methylbutylyloxyimino]methyl}phenoxy}propyl]—1—
piperidinyl}propoxy)-N'—benzyloxycarbonylbenzamidine
was added 6.5 mL of triflucroacetic 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/ethancl was then added to the resultant
residue, followed by distiliing off the solvent under
reduced pressure. The resultant residue was suspendead
in diisopropyl ether, and the solid matter was

collected by filtration and washed with diisopropyl
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"H NVMR(DVSO- d6) _6 val ue:

01(3H, d, J=6. 8Hz), 1. 02(3H, d, J=6. 8Hz), 1. 30-

65(5H, m, 1. 70- 1. 95(4H, m), 2. 15- 2. 35(3H, m), 2. 80-
.95(2H, m, 3. 10- 3. 25(2H, m, 3. 45- 3. 55(2H, m) , 3. 90-
25(SH,n),5.36(2H,s),7.00(2H,d,J=8.8Fh),7.15(2H,d,J=9
10 OHz), 7. 38-7. 50(5H m 1746

LA SRR, ) AT
OFEA%8 ng #yit%EyFﬁﬁgé%gﬁghg thﬂﬁg%phg%%xgysQSB?&?DI—

phen added ,0. 48
n?”%?&%ﬁ%é‘??i’%gﬁ%g%ﬂdﬁ R e e PR ER
th9ﬁro§h&6E§QeaﬁstB§1é38§o%ﬁ g2 UEsrﬁor one hour.

The solvent was distilled of reduced pressure,

ang-1Rer theso-asul Gapk1nesi due mas subsequently added to
a mxture of water and chl oroform which was then

adj. 0sted, ipJphl. 7:5) psi 09 (a4 sal uxat ed-sodi ym

bi carbonate aqueous sol ution. The precipitate was

col hecbedmbyl 126-1f ¢b( tarmppn2 ans-nashedd Wt h2 vab er and
chloroformto provide 1.07 g of 4-{3-[4-(3-{4-

[ dnPhoE et yB okyi i M) Mt hy) § phendxy} peiopy) )3 190-

i peridinyl Jpropox benzan1de 0-acetyl oxine as white
P p25 5H %),g g(2g}s , 0(2H,d,J=8.8Hz),7.15(2H,d, J=9.

ENREREO

OHz},7.38-7.50(5H,m),7.65~
T.75{2H,m),7.83(2H,d, J=8.8Hz),8.55-8.65(21, broad) .

Example 46 °

HON N-OH

"o Do O

H,N NH,

I oo O
H N NH,

To an acetic acid (15 mL) suspension of 1.00
g of 4-{3-[4-(3-{4-
[amino(hydroxyimino)methyl]phenoxy}propyl)— -
piperidinyl]propoxy}benzamide=oxime was added 0.48 mL
of acetic anhydride at room temperature, which was then
stirred at the same temperature for cone hour. The
solvent was distilled off under reduced pressure, and
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

agueous solution. The precipitate was collected by
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solid form 1H NVR(DWVSO- d6)_6 val ue:
.05-1.40(5H, m, 1. 60-
.80(4H,m,1_80-1.95(4H, m, 2. 12(3H,s), 2. 12(3H, s), 2. 35-
.45(2H,m, 2. 80

.90(2H,m, 3. 99(2H,t, J=6. 5%&% 4.03(21i,t,J=6.3Hz), 6. 60
10 6. 80( 4H, br oad) , 6.95 12

AN B 87BN NEBHEHRD RS2 HOIN KEGFFOLOFBRCY |
Sgrgghﬁe/ NH 2 8galt gf 1 #g fﬁpropanol (20 niL)

spension o (3-{4 15

T R TR
B el DULSENABC S, LS 4 00T,

N;pUt 8SroFhRe m xture was cool ed down to roon120
tenperature, to which 10 nL of 2-propanol was then

atidedrimieso-enol Bngawith ices-fokbhowednbysthrring at
the sane tenperature for one hour. The precipitate was
col BectBdmpyl f#0+1 abh ond and, Mashes Wt e a1 9091 (y) V) . 25—
126 propanol aqueous solution to provide 3.94 g of
42{35[(2,H m),2.80~

é éan1no dr oxyi m no) net hyl ] phenoxy} propyl ) -1 -
p?p P4 nyl %b&@}beﬁi@n&@@to&i%%UﬁyUWO@ﬁﬁo$sz»6.60—

6.80(4H,broad) , 6.95-
7.00{4H,m),7.64(2H,d,J=7.6Hz),7.64 (24,d,J=7.6Hz) .

Example 47

HO-N

Y OMND/\/\O C N-OH
H,N NH,
HON
e AT (O
H,N

HC! salt

To a Z-propancl (20 mL) suspension of 4.00 g
of 4-{3-[4-{3-{4-
{amino (hydroxyimino)methyl]phenoxylpropyl)-1-
piperidinyl]propoxylbenzamide=oxime were added 4 ml of
water and 2.37 mL of hydrcchloric acid at room
temperature, which was then heated to reflux for 3
minutes. The mixture was cocled down to room
temperature, to which 10 mi, of Z-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 20% (v/v) 2-



| H NVR(DVSO- d6) . 3 val ue: 1.30-1.65(5H m,1.70 5
1.95(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, 4.08(2H,t,J=6.3Hz),4.17(2H,t, J=6.1Hz), 7. 05-
7.20(4H, m,7.70-7.80(4H m 50- 9. 50( 4H, br oad), 10. 70-
10. 90( 1H, broad), 11. 00-11. 2%%5H broad). 10 Exanple 48

s T
et iyt 2 pyrro %?????%H%NP%P‘E??S%% Yoo8e 75 dr

N(Gtertbut axyEanbonykh:bophenyl al sRiRgx, Vs d -
0.35 g of 1,1 -garboﬁylé|?ﬁ1dazg eéat réyw@ Oégg? !

t ehperatiine] ] phbobxWase b heni 8t % ede at y& P8 apBi 45 .
tenperature for 2 hours. Thereto was added 0.50 g of

ARG 4s) & value: 1.30-1.65(5H,m),1.70~
[an1no(hydroxy|n1no)nethyl]phenoxy}propyl)-1-

5 pipBei &yl ] 2 pt opoxy) beihzam 2esoxE N0 a2H ropns . 10~
tenperature, which was then stirred at the same 20
t&npefaturk, 0%53 hours and 40 ninutes. The reaction
ag %ure was added to a m xture of ethyl acetate and

t

?fz%gﬂ)tﬁeO%F%%i%df%§e3%éb %olTé@ﬂe@r%WGflmzkafi%%—
' 0.8 4- (3-{4-[3-(4- 25) -
R

| i -
ooyl e oyl e e 1 ahenog) r oo

10 butoxycarbogggaﬁggrwgB-phenylpropionyloxy]benzanidine

H,N
BocHN\¢JL NHBoc

_,.Q/FQ Q/V\@*

To an N-methyl-2-pyrrolidone (10 mL) solution

IR

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

15 temperature for 2 hours. Thereto was added 0.50 g of
4-{3-[4-(3-{4~
[amino(hydroxyimino]methyl]phenoxy}propyl)fl_
piperidinyl]propoxylbenzamide=oxime at room
femperature, which was then stirred at the same

20  temperature for 3 hours and 40 minutes. The reaction
mixture was added tc a mixture of ethyl acetate and
water, and the precipitate was collected by filtration

to provide 0.82 g of 4= (3-{4-[3-(4d-{aminoc[ (258} -2—-(tert—
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5 as white solid form 1H NVR(CDC13).6 value: 1.24-
1.28(3H,m, 1. 43(9H,s),1.43(9H,s), 1.65-1.85(4H, m, 1. 90-
2.10(SH m, 2. 45-2.50(2H, n), 2. 90- 2. 95(2H, m, 3. 05-
3.40(SH, m, 3.90-4.05(4H, m, 4. 75-4. 85(4H, m, 5. 15 10
5.20(2H,m, 6.85-6.90(4H m ;£;20-7. 35(10H4, m, 7. 55-
7.60(4H m. Exanmple 49 OO BocHN- NHBoc O N O-\N\ ~O

NbQtbibcyHaZ2 bz a@Qi @ -BEZNfF I ~ O-N N-O NHz H2 NHz HCl
salt To an ethanol (10 nlL) suspension of 0.50 g of

4p(11§n{y4p[rap(iéﬁ&awg@{n¢a&matﬁper} bhbHbayygarponyL)yam no

3pphenyHpnepi pmyboxyl Alhe] meshyb} phenexy) propyl ] - |

pi peri dinyl } propoxy)-N -[(2S)-2-(tert-

bt éRyrarbbayl} aainnne 33 pheayy propp boyl bxy ) beazagindtinae

was added 5 nL of 2.9 nol/L hydrogen chl ori de/ et hano

uﬁéewhééﬁlﬁﬁélﬁﬁfﬁfmee which was then stirred at the
ane te ture for 20 mnutes, followed by

aﬁ?dﬁf@kﬁDq sPaM@Ll4E r beRttenperature for 26 hours.

T e, en 2 s distilled off under reduced

p?es E% Lhé ?ﬁé$ar%€u t ant °F e3) dhie®wak- Suspendedl i RO-
chl ol}o collecting solid natter by
f%??g% A t% k%o%"legot% Splheghing, solid matter
3.40(5H,m},3.90-4.05(4H, m),4.75-4.85(4H,m),5.15-

5.20(2H,m),6.85k6.90(4H,m),7.20—7.35(10H,m),7.55—

T.00({4H,m) .
Example 49
Q 0
BocHN " “O-N N-O NHBoe
O
O
H N0 N-0~ N
— H X (:jy/\v/\ H<::>~{
©/ H,N

HCI salt

To an ethanol (10 ml) suspension of 0.50 g of
4—(3—{4ﬁ[3—(4—{amino£{ZS)—2—(tert—butoxycarbonyl}amino—
3~phenylpropionyloxyimino]methyl}phenoxy)propyl}m -
piperidinyl}propoxy)-N"-[(2S}-2- (tert—
butoxycarbonyl)amino—3-phenylpropionyloxy}benzamidine
was added 5 mlL of 2.9 mol/L hydrogen chloride/ethanol
under cooling with ice, which was then stirred att the
same temperature for 20 minutes, followed by allowing

Lo stand at room temperature for 26 hours. The solvent
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0.50 g of 4-{3-[4-(3-{4-[am no((2S)-2-am no-3 5
phenylprop|onyloxy|n1no)nethyl]phenoxy}propyl) 1-
pi peri di nyl } propoxy}-N -((2S)-2-ani no- 3-
phenylproplonyloxy)benzanldlne hydrochl ori de as
slightly pale ye||OMISO|Id E%rn1 1H NVR( DMSO- d6) . 6
val ue: 1.35-1.40(2H nj, 1. 55

Ll o S Bt D B

41&5@4Haﬁk 4o5514he2963Hs én@@ﬁ7l%0QﬁWOQ%f%r%5 foll wead
7.40(10H m, 7. 70-7. 80(4H, nf Formul ati on Exanpl e g

| bywatéd eb-oti nignjsectdomavere @issehvedtio25+tg pQEvE@%

conmpound obtained in Exanple 2 and 5.0 g of D

minAit gl cfo4ag 3t-g4prdvi(de [amt abal; 2ameantimef 0100 ni .

The solution was filtered through a 0.22-m nenbrane

f Phear lrandio0vib gfinthe)mestlt aptedpug ) sobutilon1was

20 packed in an anpul e and seal ed, followed by steam

sPéP?FF?éﬂvéhPF@PBEEWrHe 4102 hj-&ckinono - 3For mul at i on
gnﬁ_§ 2 In water for injection were dissolved 1.02 ¢

PEhe eonpBoand ! oby abfedamadRanprereohandide. 5sg of

g §og£¥n1ch orldg SO as._to grOV|de a total anount of
5T TRePAOF UF T hoﬂa§O%F@t PEY-through a 0.22-m

oA e, et 40, o Sheregulian g
e el e g g g
conpound, m), 3. 10- 3.35(4H,m},3.45-3.50(2H, m),4.05-
4.15(4H,m) ,4.15-4.25(3K,m), 7.10-7.20(4H,m), 7.25-
J.40(10H, m),7.70-7_.80(4H, m) .

Formulation Example 1

In water for injection were dissclved 1.25 g
of the compound cbtained in Example 2 and 5.0 g of D-
mannitel so as to provide a total amount of 100 ml.
The solution was filtered through a 0.22-pum membrane
filter, and 10 ml of the resultant drug solution was
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 cbtained in Example 10 and 31.5 g of
sodium chloride so as to provide a total amount of 3.5
L. The solution was filtered through a 0.22-pm

membrane filter, and 10 mL of the resultant drug

solution was packed in an ampule and sealed, followed
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obtained in Exanple 1, 350 ng of lactose, 250 ng of 5
corn starch, and 400 ng of crystalline cellul ose
(trade name: Ceolus .PHL01l; Asahi Kasei Chenicals
Corporation), to which 0.6 nL of a 5%

hydr oxypr opyl cel | ul ose aqu%g solution and water
were then added before kneadi'ng. The resultant m xture

was, ditiegeh at- 809G, f0l;l owed %& %2 %anné%gfy%nloo ny

crospOV|done (trade nane: Koll

of |ight anmygﬁ@qgtqbnlgkgmgql 3 and 20 ng of
magnesi um stearate before mxing. Into the form of a

round tabl etrh8 raimyicitedinametiers owasqt 3l eted 175 m g of
the m xture to provide a tablet. I5 Fornul ation

Exaipliecd Thebeawele m, xed0500 &y okcthesconpound of
obtai ned in Exanple 1, 200 ng of |actose, and 53
of:orposmnastar chpdt d0vhingho@. 6rgktaefiland%ellulose (trade
hydr oxypr opyl cel | ul ose aqueous sol uti on and water were
ZOaﬁﬁéncaégéd peEfl6le Rnehdi AgseTheheesukliantombxtuEeon),
was dried at 60C, followed by adding 70 ng of
cFBsgbégthné mit phde RAnBYdKOKYbdonyCtel BASEye 280cnys

E ¥stalllgﬁ cellul ose (trade nane: Ceol us PH302;

aht'* kg8ef " 8ﬁ¥%5l§eéﬁr56?atﬁ6ﬁ?d aﬁaoze hge@ﬁlng

ﬁge§égglg rate 25 before. m.xi

atine capsul%lﬁﬁgrﬁaﬁﬂéddri%@ ﬁﬁ 69(%h§9ﬁ%&WﬁQBQm
|NDUSTR|AL AP L| BILITY 13
pg‘%‘qﬁd 07 REeb S AR oae | bhEree usther fégglahdon ct:

conpou e presen I nve

eEﬁ@F!enio@n&?fgﬁgﬁigﬁgeg h gf@?%esiilélc d 20
active against fungi i ncluding those resi's an? ?%
az gl €r agenhss pnd §@§a§§§§|$§ﬁ$r@hM§kfﬁﬁ.prP@@étfﬁé form

of a round tablet 8 mm in diameter was tableted 175 mg
of the mixture to provide a tablet.

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 solution and water were
then added before kneading. The resultant mixture was
dried at 60°C, followed by adding 70 mg of crosspovidone
(trade name: Kollidon CL: BASE), 180 mg of crystailine
cellulose (trade name: Ceolus PH302; Asahi Kasei
Chemicals Corporation), and 20 mg of magnesium stearate
before mixing. 1In a No. 3 gelatine capsule was packed

150 mg of the mixture to provide a capsule.

INDUSTRIAL APPLICABILITY



5 as well as being highly safe in the repeated-dose

toxicity tests, and al so useful as an anti protozoan

because it has an excellent antiprotozoan activity.

BRI EF DESCRI PTION OF THE DRAWNG Fig. 1 is a powder

X-ray diffraction pattern 10 of 4-{3-[4-(3-{4-[am no

(inino)nethyl]phenoxy}prop}ﬁ?-l-

pi peri di nyl l.pr.o benzam dine trihydrachl ori.de .

pentahydratgﬁelg%§¥éfzpwﬁgl%beAﬁrgf Pamitgige tien 1s

defi-\at | p b . ral__formula: R z R3

e K P ot T aET, Sortebtea st 1t e

subshitubed 3t diaondr oYl gaNd 2,300 REgLe 1denlical,

or different and each reprgsent a hy Eogen atomor a
habogenlat gFLnek §n§ah55t8§5§9ﬁen%-pﬂggiﬂgﬁl?Qb € i es
derivative or a salt thereof according to claiml,

5 wher eem1Risi Beangopi ylonal kyfesuhsthtuted-amdingse
group; and R2 and R3 are each a hydrogen atom 3. The
arykamiidiyneedesi vatiivelop assalit hhengohintageerdi-Rgnt
claim1l or 2, wherein R is an am dino group
obeianak| ytshbst #n utede W ¢ht aahydlpoxybzgroupetandtvR2
and R3 are each a hydrogen atom 4.
4-{3-{4-(3-{4-[am no(i m no) net hyl ] phenoxy} -

PREPYL) pLgPk e L&l L) propgycy) pepzam dime or a sal

4-{3-[4-(3-{4-[am po(im hyl ] ph -
{3-1 (3 §1g[af1fg($rgg$ Q?txyriﬁ g?%%%%ction pattern

’_l

10 of 4—{3—[4*(3—{4~[amino(imino)methyl]phenoxy}propyl)ﬁln
piperidinyljpropoxylbenzamidine trihydrochloride

pentahydrate.



propyl)-1-piperidinyl]propoxy}benzam di ne

tri hydrochl ori de pentahydrate. 6.
4-{3-[4-(3-{4-[am no(hydroxyi m no)nethyl]- _
phenoxy} propyl ) -1 - pi peridi nyl ] propoxy} benzam de=oxi nme
or a salt thereof. 132 7. An antifungal conprising
the arylamidine derivativeé3ér a salt thereof

according to any one of Cﬁhﬁ%ﬁ? 1to 6.

1. An arylamidine derivative represented by the

general formula:
R3

wherein R! represents an optibnally 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.

2. The arylamidine derivative or a salt thereof
according to c¢laim 1, wherein R' is an optionally
substituted amidino group; and R® and R® are each a
hydrogen atom.

3. The arylamidine derivative or a salt thereof
according to claim 1 or 2, wherein R? is an amidinoc
group opticnally substituted with a hydroxyl group; and
R’ and R’ are each a hydrogen atom.

4. 4—[3—[47(3~{4—[amino(imino)methyl]phenoxy}—
propyl)-l-piperidinyl]propoxylbenzamidine or a salt
thereof.

5. 4~{3—[4m(3~{4—[amino(imino)methyl]phenoxy}—
propyl}-l-piperidinyl]propoxy}benzamidine
trihydrochloride pentahydrate.

b. 4—{3“[4—(3—{4—[amino(hydroxyimino)methyl]—
phenoxy}propyl)wl—piperidinyl]propoxy}benzamide=oxime

or a salt thereof.



132
7. An antifungal comprising the arylamidine
derivative or a salt thereof according to any ons of

claims 1 to 6.



