;e3e | LLM "b8| 6n| T| aEWL748 264/ 10 1 DESCRI PTI ON NOVEL ARYLAM DI NE

| VAT OR SALT THERECF TECHNI CAL FI ELD The present invention rel at &l t4B
a novel —aryl am di ne derivative having an antifungal activity, or a saltygg/310
thereof. In addition, it relates to an 5 antifungal agent containing the
aryl am di ne derivative as active ingredi ents BACKGROUND ART Serious deep
mycosi s such as invasive candidiasis oftlen becones a fatal disease.

Oiginally, 10 it has been consi der g; rinci pal protective nechani sm
on the side of a host organismto 31 such as Candi da woul d be

nonspeci fi ¢ 1 nmmuni i.0 hi thi.s t I mechani sm
normal | y functiongiﬁéﬁé?gaﬁgﬂgy¢#§$l%é$¥g%$£?Eb§Eoﬁ8hg ?ﬁ%ggﬁgd 15 with
Myconycet es. However, in recent years, a risk of devel opi ng deep nycosis
has been increased because of increase in the nunber of patients with
under | yi ng di seases decreasi ng the inmunol ogi cal function of an organi sm
such as malignant tunors (in particular, 20 henopoietic malignant tunors

such as acuterteukents erefml i gnant | ynphona) or AIDS, heavy use of
anti cancer agents or inmmunosuppressive agents, heavy use of antibacterial

antibiotics or steroid hpenpreseh@nNdnk@nPion relates to a novel
arylamidine derivative having an antifungal activity,
or a salt therecf. In addition, it relates toc an
5 antifungal agent containing the arylamidine derivative

as active ingredients,

BACKGROUNLD ART
Serious deep mycosis such as invasive

candidiasis often becomes a fatal disease. Originally,

10 it has been considered that a principal protective
mechanism on the side of a host organism to Mycomycetes
such as Candida would be nonspecific immunization by
neutrophils. When this protective mechanism normally
functions, there is a little risk of becoming infected

15 with Mycomycetes. However, in recent years, a risk of
cdeveloping deep mycosis has been increased because of
increase in the number of patients with underlying
diseases decreasing the immunological function of an
organism, such as malignant tumocrs (in particular,

20 hemopoietic malignant tumcrs such as acute leukemia or
malignant lymphoma) or AIDS, heavy use of anticancer
agents or immunosuppressive agents, heavy use of

antibacterial antibiotics or steroid hormone, long-term



2 use of central venous hyperalinentation or venous catheterization, and so
(Ri n#} to Biseibutsu (Cinics and M croorgani sns), vol. 17, p. 265,

1990) . e nunber of agents applied to a treatnment 5 for such deep nycosis
is much smaller than that of antibacterial agents. There are only 6 types
of agents, such as anphotericin B, flucytosine, m conazole, fluconazole,

i traconazol e, and micafungin. Anphoterié&in B has an extrenely strong 10

fungi cidal action éo Myconycetes. However, at the sane tinme, it has a
probl em r egartfihP StTVhY- 31 dECBPRECHEPSHEH 1ASMEFHOSt &G diaPYsand

therefore, to e the agent in a clinical sityation is limted. In
addi ti on, f|Lﬁéﬁhﬁﬁ?ﬁEJH%él%ﬂpr%%Feﬁ?tﬁat(ﬁﬁésgﬁbﬁ¥?é%h%%%P%§ﬁﬁ<j 15
developnent<¥Cff§jgtq£qglﬁhen it is.chronically #sed. 2 orqﬁ ly, at
present, this agem-y s &2l dont 93ed*8FRGFY, N drigi F -ha&d 4 ctivity to
t he Cryptococcus speci h gept re_generi.cal Ly called.azol.e
antifungal agents in t2$$%cﬁ¥£¢%§i§9239§ ?3c ﬁpéﬁeghg%hgtggfggﬁ5§ﬁ:There IS

a generalE§eﬂﬁﬁﬁ%ﬁnﬂh%ﬂﬁ%£q¥%3@91§ig%LﬁaEEigHagﬁgghgggnaQ%%%soEo.

Myconycetes i s poorer t at o otericrn wever, consi dering

both ef fecti wgnass and. saf %%’&n@gpl ergBLLf Hggabnége%t%;ﬁ’e% ggst frequently
used at 25 present ((Ri nsho to Biseibutsu (Cinics and Croor gani sms) ,

vol . 21, p. 2BentH9%BuctCud ent Hbtékyéﬂﬁ339|Qiﬁ@?k%&@ﬂ%,candida al bi cans
(C. al bicans) has been detected with a high 3 frequency of 30% or nore

i n orophar yngdalorcandieli aSiscdestone pf 1 AbBScpatbest saha whemrlihgcenazol e
had been repeatedly adm ni stered. Mreover, nost of the resistant strains
show cross resistance tAonphotEoiazol B Baandnotkereazalesagents.
Furthernore, separation of the resistant strains has al so been reported

r egar di ng SnorfAINES giata lertst o teviéy oprerceheoni cHrweweut antotbecaadiedi asi s
or deep candidiasis (R nsho to Biseibutsu (Cinics and M croorgani sns),
vol . 28, p. 5#ME2001D happ armisebiem ar ¢y €edd nehberdoridgeAf§chbve a
probl em regarding resistance, it will inevitably affect the panagenent of

patients wit It 'F&ef SIS C e T ed "o ERFRACFS bEPNYSPnER8a88ETERI nsho

i 51, 2001).

to Biseibut d i ni, d M r ganj .vol.. 28, p. 15,
Accor aingly, 11 o EXTRGag v ekt T (hat L A ERE f ubharodoRhe i |1 be

D (aRaze AT TR ar S Ll SRal T O 0988 PEaf 08 CKLBLLNY, Apents

0
and which has e es resis 07azol 8720 agen whi | e

having als t@te%veqiog;ﬁle%ftf%q@ﬁsesl?ﬂé%@%éf THE; LNV ﬁwgyﬂgeﬁigti?h

ci rcunst ances, the present inventors have intensively studie a result,
they have fomedotriaingary,ar yrtdie defh vatd yenf of gede byoR5uEBEr oduci ng' an

am dino group into an aryl ring, represented by general fornmula [1]
descri bed belsawglgr. argaldfurkgnedfas hasian exeerieptcanthéungal activity,
Cryptococcus species. Other agents are generically
called azole antifungal agents in terms of their
20 structural characteristics. There is a general
tendency that the fungicidal action of these agents to
Mycomycetes 1s poorer than that of amphotericin B.
However, considering both effectiveness and safety,
azole antifungal agents are most frequently used at
25 present ((Rinsho to Biseibutsu (Clinics and
Microorganisms), wveol. 21, p. 277, 1994).

Currently, fluconazole-resistant Candida

albicans (C. albicans) has been detected with a high



r@lr ese an unsubstituted or substituted | ower al kylene or al kenyl ene
group; represents an oxygen atom a sulfur atom or an imno group; & 5
represents a carbon atomor a nitrogen atom Ra represents at |east one
group selected fromthe group consisting of a hydrogen atom a hal ogen
atom and an unsubstituted or substituted al kyl, cycloal kyl and al koxy

roup; Rl represents an un tected or ,protected z 10 .or unsubstifuted or
T e et R a R b Bh8L SR RosRn dB R st S GO L B £ b
followng forpula (1 or (3):.(1) R3.i ~N~Ra wherein R3, represents a
hydrogengatongg%hoén%ﬁoﬁiéspP%%é%PF%gkar8&8@’?@%&?4ﬂﬁ§lﬁnhﬁﬁﬂ% %L

bstituted c or .al kenyl _gr.oup,, or. _grQup_represente y the
ol T ow ng T oranertetly SRt E R g PrgR et P G S s o
unsubst | tut ed. of; subst | Lt aen L OURE, ALEXLENE 01 QR QL 3 LT 1561 Dareh,
represents an unsubstitufed or substituted 9 Tower §1ky ene group; Y~

represent s5 an, WSS | t 44 S0 0L gansubst Fhutad (L2 | Queys Al ener gnpup; and

R represents
resistant strains has also been reported regarding non-

4 therel;‘corrpl eting the present invention:. Ra G- R2 R ~ G L1l wherein X

AIDS patients who developed chronic mucocutaneous
candidliasis or deep candidiasis (Rinsheo to Biseibutsu
(Clinics and Microorganisms), vol. 28, p. 57, 2001).

10 Thus, if a limited number of agents have a
problem regarding resistance, it will inevitably affect
the management of patients with deep mycosis, the
number of which is being increased (Rinsho to
Biseibutsu (Clinics and Micfoorganisms), vol. 28, p.

15 51, 2001).

Accordingly, 1t is strongly desired that an
antifungal agent will be developed, whose acticn
mechanism differs from those of the existing agents and
which has effects on Mycomycetes resistant to azole

20 agents, while having a little side effects.

DISCLCSURE OF THE INVENTION
Under such circumstances, the present
inventors have intensively studied. As a result, they
have found that an arylamidine derivative formed by
25 introducing an amidinc group into an aryl ring,
represented by general formula [1] described below, or

a salt thereof, has an excellent antifungal activity,




a hydrogen atom an am no protecting group, or an unsubstituted or

stit d al kyl, cycloal kyl or al kenyl group, or group represented by the
followng formula: Rob _ Reb Zb G3b / Gbb 10 wherein Z represents an
unsubstituted or substituted | ower al kylene or al kenyl ene group; G36 :
represents an oxygen atom a sulfur atom an imno group, or a direct bond;
GS represents a carbon atomor a nitrogén atom R represents at |east one
group 15 sele omth r.oup.consi sting aof a hydrogen atom a hal ogen
atom and an ﬁﬁggﬁégi 8?836%%“ ugéﬁifﬁfgﬁ KY1VEEyéi™al kyl and al koxy
group; and RB represents an unprotected or protected or unsubstituted or
substituted am di no group, which_is bonded at the para 20 or nmeta position
of the position connected to GR\R' reppfbentﬁaa hydrogen atom an am no
protecting group, or an unsubsti st M ut ed 6 al kyl, cycl oal kyl
or al kenyl group; (2) RS Rs | | ~ ereip1r’represents an
unsubstituted or substituted r al kyl ene~or C3_6 al kenyl ene group;
each of RS and R6, which nmay sanme or different, represents a 5
hydrogen atom an ami no protecting group, or an unsubstituted or
substituted al kyl, cycloal kyl or al kenyl group; and R represents a hydrogen

t 1 t i ituted tituted al kyl,
vl oal kyl or SPRERYI < o RCSBR:4 10" GPOURPepPEEcnCEa B i 1519 ow g

f la: Rb < » [ bstituted

Cubsti tut oo | Sue ol Ko EResor ol kERy SR =gRehE a7 LBF BEeht ESaioxygen

atom a sul f uy, ALOM 2 @8] MhNQuIEQYP. B8R, 3cd LACH HRRRA Y GRS eRrzeseNt s a
carbon atom or

5 represents a carbon atom or a nitrcgen atom; R®

represents at least one group selected from the group
consisting of a hydrogen atom, a halogen atom, and an
unsubstituted or substituted alkyl, cycloalkyl and
alkoxy group; R' represents an unprotected or protected
10  or unsubstituted or substituted amidino group; and R?
represents a group represented by the following formula
(1), {2) or (3):
(1)

wherein R’ represents a hydrogen atom, an amino
15 protecting group, or an unsubstituted or substituted
cycloalkyl or alkenyl group, or group represented by

the following formula:

Y®
~ 7h
——W{YC_N"-—R




15 a nitrogen atom R represents at |east one group selected fromthe group
Si st of a hydrogen atom a hal ogen atom and an unsubstituted or
substituted al kyl, cycloal kyl and al koxy group; and R8 represents an
unprotected or protected or unsubstituted or substituted am di no group,
whi ch is bonded at the para or neta position of the position connected to
G&3; or (3) bYN ~ a7aCGRaY wherein Ya repﬁesents an unsubstituted or
substituted Cz_ 5 9 | ower al kyl ene group; Yb represents an unsubstituted or
substituted C1_9 | ower al kylene group; G represents a carbon atomor a

nitrogen atom R a reprgeetsan il aroup subsfuad . pl. | east one

group selected fromthe group consi of a cyano group, a nitro group, a

10 hal ogen atoms@;sutlq 9LQuP. aakgg%%h%rr%'uggr&u% eogu}ettrtprboc;r?&le# or

protected hydroxyl group, an unprotected or protect am no group, an

unpr ot ect ed Ofeﬁpf@é@ﬁﬁ@daﬁaﬁggﬁgglti%%@ ofN sUPRIHtesled Or RLoLect ed
hydr oxycar banoyl group, an unprotected or protected 15 am"nosul fonyl group,

an unpr ot ect egll oy 1 Prot gebed; CYE! ire pa@sRe G QWP urd i BEHINQiacd esh- or protected
| ower al kyl ami no group, a | ower al kenyl group, a | ower al koxy group, a

het erocycl$ c gulesip] tat ey ct 0al kyhe gr oUpy 1 ank oyesuph kyhdeffergppypenas

nmer capt o group, an 20 am di nophenyl aryl oxy group, an aryl oxy group, a |ower
al kylthi o groauphyvaré¢oseratdkyl sol &nayb groupctankoweual, Kylrsuldf onyl group,
a | ower al kyl carbanoyl group, a |ower alkylsulfonylam no group, a |ower

a al kyl am nosindgnyt L geoep, on sabbbxyhtedwel kallkerylclgedlyy,l @rhydr oxyl

het erocyclic group, a |lower al kyl heterocyclic group, a | ower al koxy-| ower
al koxy gromméi#ﬁFEQI%N@NPQI%6x?¥ﬁﬂﬁorgpéaE?nﬁﬁdahYUﬁé@b§pﬂﬂmN&mQN 5
substituted phenyl, cycloal kyl or al kenyl group, or group represented by
the follow n 9%¥hh?h: Rba R8a -Za G3a G 5a wherein Za represents an
unsubstituted or substituted | ower al kylene or al kenyl ene group; G3a
represents an oxygen atom a sul fur q;onl an imno 10 group, or a direct
bond; Gsa represents a carbon atom R b

10 wherein Z° represents an unsubstituted or
substituted lower alkylene or alkenylene group; G
represents an oxygen atom, a sulfur atom, an imino
group, or a direct bond; G® represents a carbon atom or
a nitrogen atom; R™ represents at least one group

15 selected from the group consisting of a hydrogen atom,
a halogen atom, and an unsubstituted or substituted
alkyl, cycloalkyl and alkoxy group; and R® represents
an unprotected or protected or unsubstituted or
substituted amidino group, which is bonded at the para

20 or meta position of the position connected to G*®°;

R* represents a hydrogen atom, an amino

protecting group, or an unsubstituted or substituted




a nitrogen atom R a represents at | east one group selected fromthe group
c&si stq of a hydrogen atom a hal ogen atom and an unsubstituted or
substituted al kyl, cycloal kyl and al koxy groups; and Rea represents 15 an
unprotected or protected or unsubstituted or substituted am di no group,

whi ch is bonded at the para or neta position of the position connected to
G3a (provided that where G represents &n imno group, X represents an
unsubstituted or substitut 6 | r 20 al kyl ene group, or an
unsubstitutedag¥y§Ub§Y?ia?ggyg?ﬁgn§ﬁ£%8y r@ﬁﬁf&’wbreover, t hese conpounds
or salts therggt are highly safe and exhi bit excellent pharmacokinetics

9 and pharnmacodynam c properties. Accordingly, these are useful as

excel l ent antifungal agents. The co und|QF the present invention will be
described in detail below. 5 In the[presen} i nvention, unless otherw se
specified, the term "hal ogen atoni \p usedgto nean a fluorine atom a
chlorine atom a brom ne atom and an~kpdine~gffom the term "al kyl group"
is used to nean a |inear or branched CI |z alkyl group such as nethyl, 10
et hyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl,
pentyl, isopentyl, hexyl, heptyl, or octyl; the term"lower alkyl group"” is

used to nean J r,or_branched C s al .group such as thyl, ethyl,
n- propyl , isggF%%Q%, %-%%?? ?eggﬁ-%ﬁ????u§é£388gﬁﬁypf Fggfﬁgﬁﬁf%?fﬁéﬁtyl,
or isopentyl; t 3 0 I I . ed tgsne a

| i near or bré%%ﬂ%% f%?%ﬁ%ﬁ%-%ﬁf@}g?ﬁ@%efk%%%egﬁﬁﬁﬁgg %?ggrgﬁe hy ?Q

chl or onet hyl ,gébr ¢ t hyh, 1@ Ghy0r. g 0

trichl oronet hyl', gg%?hﬁ%gogghgtﬁeoﬁgﬁ gyﬂoe(%lh{/]?%ﬂ%ﬁ'ch ogr)%ée% ?/T'S %r

chl oropropy| htdherdeat nad'domwedn al k@xyo | pueteat kit geeup, bg used to mean a
| i near or branched Cl_s al koxy-Cl_s al kyl group such as net hoxynet hyl,

et hoxynet hyl ,umpriepoxyneidydr smbdroxyetdyl alpyl et boxyekhyl1 bhe term 25
"hydroxy | ower al kyl group” is used to nmean a linear or branched

hydr oxy- Cl_s adlkery lgranmpisucdnask hydpogyaet by b, hipddpgeyetiyt, amn
hydroxypropyl; the term"am no | ower alkyl group” is used to nmean a |inear
or branched aNY® FHIEIILB HKUP groupaBuehsassaitnoadt hyl , ani noet hyl ,
or am nopropyl; the term "carboxyl |ower alkyl group" is used to nmean a

linear or br av&Fed G & 4kH L groiptoanich 5 alkseyviugeduBy &rcar boxyl
group; t term5 "al kenyl gr "'is used to, nean a ||near or branched Cz_
12 alkengﬁ gﬂﬁﬂ?gnﬁﬁPEﬁggﬂé%éﬁﬂ%ﬂq%ﬁ,§§ﬁ%ﬁﬁﬁ@$,g?§%b#%benyl, but enyl ,

i sobut enyl, pentenyl, hexenyl, heptenyl, or octenyl; the term"I| ower

al kenyl group” is used to nean a linear or branched CZ 6 al kenyl group such
10 as vinyl, allyl, propenyl, isoprdRenyl, butegyl,

R

wherein Z represents an unsubstituted or
substituted lower alkylene or alkenylene group; G’
represents an oxygen atom, a sulfur atem, an imino
group, or a direct bond; G® represents a carbon atom or
15 a nitrogen atom; R® represents at least one group
selected from the group consisting of a hydrogen atom,
a halogen atom and an unsubstituted or substituted

alkyl, cycloalkyl and alkoxy group; and R® represents an



| oal group such as cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
or cycloheptyl; the term"lower al kylene group” is used to nmean a 15 |i near
or branched Cl1_6 al kyl ene group such as net hyl ene, ethyl ene, propyl ene,
butyl ene, anyl ene, or hexylene; the term "al kenyl ene group” is used to nmean
a linear or branched Cz_6 al kenyl ene grdup such as vinyl ene, propenyl ene,
2- but enyl ene, 1-bu%englgne or go i sopropenyl ene;. the term"aryl group"” is
used to nean ABrOLpCsEdhChsPpREAFIEET Sty PrSHPSTESRA O% he term "aral kyl
group” is use an_an_ar C 1z al kyl gr.oup .such as penzyl,
diphenylnethy$%$$$l y ?gpﬁ%hS%HV|9r2H8thﬁﬁgﬁiﬁP,%6¥“§§€ﬁﬁhﬁﬁﬁnﬂﬁﬁé t he
term "aryl oxy t .1 S.Used.t rou h..as, phenaxy or
napht hoxy; tH%g§g$%$9§?§%g§§§a?gogggeggggggOﬁs%Sséchéxhgﬁth’ngup such as
phenoxycar bony4, or napht hoxycar bonyl; the term "amn di nophenyl aryl oxy m
group” is used to nean an aryl oxy group iybstituted by an am di nophenyl
group, such as 4-(4-am di nophenyl) phenYl oxy,
4- (4- ami di nophenyl ) - 2-f | uor o- phenyl oxy, oy 4- (3raani di nophenyl) phenyl oxy;
the term"al koxy group” 5 is used TO anﬁa‘r ear or branched Cl1_12 al koxy
group such as net hoxy, ethoxy, n-propoxyd isopropoxy, nbutoxy, isobutoxy,
sec- but oxy, tert-butoxy, pentyloxy, isﬁ!éntyloxy, hexyl oxy, heptyl oxy, or
octyloxy; the term"l ower al koxy group” is used to nean a |linear or 10
branched C1_6 al koxy group such as net hoxy, ethoxy, npropoxy, i Sopropoxy,
n-butoxy, 1soblxyn BerabHLOXY:s! Eht nRULBXY RERLY LOX Yy A disqRantyl oxy;
the term "Il ower al koxycarbonyl group” is USed o rean a 11 near or bfanched
Cl_6 al kylmoxycabheryh18kaupesueh 3 16 pebbaxyeaLbany ki, sehoxycarhonyl,
i sopropoxycar bonyl, or n-propoxycarbonyl; the term?"I| ower
al koxycar bonydr |owedc iad kydd gr oUR ouwesr USiBgy 1en&e@fodp | | dedle e ddanched Cl_s
al koxycarbonyl -Cl_6 al kyl group such as net hoxycar bonyl et hyl ,
et hoxycar bonydamtdrylgtam 20 pr apoxysgsboaybmet R repeklexysasborylgtihyl , or
et hoxycarbonyl ethyl; the term "l ower al koxyimno group” is used to nean a
| i near or br @rshed Cbo6- idl koxy iy not greapt sucd asounpt hekgictiedofepm
et hoxyi m no; the term"lower al kylam no group” is used to nean a |inear or
25 branched rfbfo-958TuRdicaTls 55 el kg | @i vocyr@pIsUeh, a8 hithyl anppp, a
et hyl am nqg, i saqpropyl am no, n-propyl am no, dinmethylam no, diethylamno, or
nethyletﬂ&la ENEIThe T¥m2 | Tl © A KRNI HorhefeRcay kySrgrBupaii s used to
| z mean a nong- or. di.- s al k Ianiqg-Cl s al kyl group such as
met hyl am nondt WA° %ﬁ%%%F&hHﬁﬁﬁ?ﬁﬁ? AT B homES AYt , 2RetRGFahPREBFopyI
i sopropyl am nqge l.,. n-propyl am noet hyl , 5 di et hyl am nonet hyl
diethylanino%%f%%%?%ﬁ%ﬁ%y éﬁ?ﬂﬁﬁ?ﬁﬁﬂ %ﬁ %ﬁ?ﬁﬁ%@%%%?n%ﬁr%ﬁ?g?cFﬁg term
"l ower al kyl i URyyedi S U Seal i e group such as
met hyl ene, ef%%?%ﬁgﬁg)Q%¥%%yli eﬁgﬁjor |§%%§%%§I§%%%%%g§ﬁe term"nitrogen
10 cont ai ni NG yelanReHHdnh Al Qud S Usathd HFBded 5S¢ gfo@é@@gaer ed ring,
condensed ring, or bridge ring heterocyclic group, which contains at |east
one ni tragen aaliomsag farRAt ereaus| i algmdsaiag éhep aboverdessyibed
het erocyclic ring of a group such as 15 pyrrolyl, pyrrolidinyl, piperidyl,
pi perazi nyl , amiindazgoalopp, pyr azgindteqhed dyt ,piet¢atydr bpyst dyl
pyri m di nyl, norpholinyl, thionorpholinyl, quinolyl, quinolizinyl,
t et r ahydr oquigddlyilapiinot etmcatpydreoilsomi mol karyw ] quowpicld diower glkoagol yl
20 thiazolyl, tetrazolyl, thiadiazolyl, pyrrolinyl, imdazolinyl,
i mi dazol i di nFFOYByr & SlELRyICCYSridz alidimyla quriesdkybrafeeazokyl , and
which may further contain at | east one oxygen or sulfur atonm the term
"het er ocycl i ¢YFSupL kv 19S8¢ 195 AU Fd&HE ROV OUD, an

20 eamidinophenylaryloxy group, an aryloxy group, a lower

i sobut en*l, or pentenyl; the term "cycloal kyl group” is used to nean a C3_,

alkylthio group, a lower alkylsulfinyl group, a lower
alkylsulfonyl group, a lower alkylcarbamoyl group, a

lower alkylsulfonylamino group, a lower




25 descrlbed ni trogen-containing heterocyclic group, and a 5- or 6-nenbered
9 ensed ring, or bridge ring heterocyclic group, which contains at
| east one heterocyclic atom sel ected fromthe group consisting of 13

ni trogen, oxygen, and sulfur atons, and which nmay further contain at |east
one oxygen or sulfur atomas a heterocyclic atomformng the above

descri bed heterocyclic ring of a group 8uch as furyl thienyl, 5

b hi I f : I f | ,. indolyl,
penzi m dazdl y@%ﬁﬂﬁm SERRRTBLEAT OB Renz b tkeny1 “l °| ’
di hyd I th
(2; 3 L?;I’L”Zﬁf‘a'ﬁéi AR FgS i°9§9§?ﬁgé?§§gn%fvep?ﬁ nr lﬁbﬁaﬁ%ve ’

i oxan i
|soth|£zonI}%%§%§%g%$ fé @%la Iazo?gpégoxa%Pg g ?Wer %&%ﬂﬁgrﬁﬂ &é
| soi ndolyl . olnd soatily @Iyglkwglﬁnfw gPGUL, 0pauln, Lhaipad Lo akan,, for

exanple, a fornyl group, a Bran anoyl group such

as acetyl,si %@fﬁ’d&tec@r @é&ﬂon&ka@mﬁw kyl canpany! ﬁ%w % h as
benzyl carbonyl, an aroyl ‘group suc benzoyl or napht

heterocyclic gashonydp et oupr sechy asha Bbeobinay fothenay! _
pyrrolidinocarbonyl or furoyl 20 group; the tefrm"cyclic amno group" is
used to nmean, for exanple, either a saturated or unsaturated cyclic am no
group, which may contain one or norepdeterocyclic atomsuch as a nitrogen,
oxygen, or sulfur atom and carbon rbon, andgahi ch may be nonocycli c,
bicyclic, 25 or tricyclic. Specific exa such a cyclic am no group
may include: saturated or unsatu ;ﬁéa |ic 3- to 7-nmenbered cyclic
am no groups contai ning one nitr0ge syYch as aziridin-1-yl,
azetidin-1-yl, 14 G

wherein Z° represents an unsubstituted or
substituted lower alkylene or alkenylene group; G
represents an oxygen atoem, a sulfur atom, an imino
10 group, or a direct bond; G represents a carbon atom or
a nitrogen atecm; R™ represents at least one group
selected from the group consisting of a hydrogen atom,
a halogen atom, and an unsubstituted or substituted
alkyl, cyclocalkyl and alkoxy groups; and R¥ represents
15 an unprotected or protected or unsubstituted or
substituted amidine group, which is bonded at the para
or meta position of the position connected to G**
(provided that where G' represents an imino group, X
represents an unsubstituted or substituted C, lower
20 alkylene group, or an unsubstituted or substituted
alkenylene group).
Moreover, these compounds or salts thereof

are highly safe and exhibit excellent pharmacokinetics




azetidin-2-yl, pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl,

t hy rrolidin-2-yl, 1nethylpyrrolidin-3-yl, pyrolin-1-yl, pyrrol-1-yl,
dirnydropyridin-1-yl, piperidin-1-yl, piperidin-2-yl, 5 piperidin-3-yl1,
pi peridin-4-yl, 1-nethyl piperidin-2-yl, 1-nethyl piperidin-3-yl,
1- net hyl pi peridi n-4-yl, di hydroazepin-1-yl, or perhydroazepin-1-yl;
saturated or unsaturated nonocyclic 3- f0 7- nenber ed cyclic am no groups
containing two nitrogen atons, .such as _imdazol 10 1-yl, imdazolidin-1-yl,
o dazol 1o 191 BhTSESrRPHR Y EOePR e s AFEO RS B A T 1oy
1, 4di hydr opyr.azi p-1-yL, = di_hydr i..di-n-1-vyl
4nethy|honnpf%%%g%#n¥%-?%F%%g?E%d?gg§iggb%}lﬁyﬁ¥t§r honopi per azi n-1-yl ;

saturated or Unsat ur al efl,BoRBRNELLG 53 She! 8-EWIRIDSLSA UL} G 8 N9, OF OUPS

containing 3 or nore nitrogen atons, suc -friazo

1,2, 3tri azol -deybyided- dhhygEe: 1, Redohri azin-1-yi, or
i I

perhydro-S-triazin-1-yl; saturated or unsaturated nonocyclic 3- to

7-menber eds cyclic anmi no1gr eHeSp20s600t ahEAE i bnt 0 uh1BetkerL ral s sel ect ed
fromthe group consisting of oxygen and sul fur atons, as well as nitrogen

atonms, such agpoxozdiddi Phad- Yermi 30Xa30khdeRdny| i smokROloN@ean a

t hi azolidin-3-yl, isothiazolidin-2yl, thionorpholino,

honot hi onor phtluor: syl atom, 1a2¢:412bihki atdbazoki br2myhe sabwr,ated em
unsaturated bicyclic or tricyclic am no groups such as isoindolin-2-yl,

i ndol i n-1-yl ,iddHnedazoh; 1Eé, teuni ha¥kyl, gooupét iahypdedqiionaleam &yl ; and
spiro or bridged saturated is or unsaturated s- to 12-nenbered cyclic
am no groups Sigrascyubpaethed nCiley bl kylagaopio cUych 4s megsttanl 5-yl ,

2, 8-di azabi cyclo [4.3.0] nonan-8-yl, 3-azabicyclo [3.1.0L hexan- 3-y1,

2- oxa- 5, 8-Qi £l oyt oPTar el 0] 1 soRbrRNL 8- §roudy 8. dP&EABHIEYS /[ 4. 4]

nonan-2-yl, or_ 7 azabicyclo [2.2 1] heptan-7-yl. The term "l ower al kylthio
group” is uséﬂ“ﬁﬁﬁﬁggh ST TRV be %?%ﬁ%ﬁedlﬁ%EGHEVEylPﬁ?élgr3€8t§ﬁch as
met hyl t hi o, et hyl t.hio, ropyl t hj, iSO |t hio, ,n-butylthio,

TSobutylthi o o H SR Ut Tt Bore B iR LR Thi 8PoBRn P hEGS 6P mean

i sopentylthiaq; -t: rm" fonyl upt _is.u t | i near or
branched Cl_ﬁangﬁi‘ﬁd?%oﬁé%%%$%%69§%é%9%é?r&ﬁé@?su on%??ﬁg€ﬂg}éulfonyl,
npropy! sul f onyyy i sapronyd $ul f ofyhrofly DUt yLiswt§onykecLsut $obut yl sul fonyl,

sec- butyl sul fonyl,” tertbutyl'sul fonyl, pentylsu%fonyl, I sopentyl sul fonyl,

hexyl sul fienylisdreptyl suldonybut @I, aséytpu) f@.ﬁ)/iéo%@ﬁt e mchar ykewl f onyl
group” is used to nmean an aryl-SOzgroup such as phenyl sul fonyl or

napht hyl sul f Sy Loddrer 200wer mItolwesrabky| ssl fisayl tgroapht bsltsedrto nmean a
| i near or branched Cl1_6 al kyl sul finyl group such as nethyl sul finyl,

et hyl sul fi nylor mpryaropya hdlogenot&Gopradgsytls dfaurylsuah bag yl sul fi nyl

i sobutyl sul finyl, sec-butylsulfinyl, tert-butylsulfinyl, pentylsulfinyl, 25
or hexyl sul f ifAyteramat ek m ch loviameli kgl s b Fongmegrolp” is used to nean a

| i near or branched Cl1 6 al kyl sul fonyl group such as_nethyl sul fonyl,

et hyl sul f ony %X FAFRAE ¥ onyt £ 1§ BHpr I 0 £ okt chhoBorsFRYLf onyl | 16

i sobutyl sul fonyl , sec-butylsulfonyl, tertbutylsulfonyl, or pentyl sul fonyl;
t he tern?blo i %@gﬂ lgﬁ%&ﬁpy%s Eﬁighf%rﬂ%g%yﬁ'nﬁﬁo- or di-Cl_s
al kyl car banmoyl_,qr h, t hyl car bamoyl .. 5 ethyl carb I .
n-p?opylcarb%ﬁﬁg?%ﬂﬁgﬁﬁﬁdpéﬁggﬁﬁgﬁéyﬁf%ﬁ5&%%&8%%?%%%%§I?fg?étﬁ§P88rbannyl,
or et hyl et hyl.carhamy] ; ram. fonyl_am oup" is used
to nean a i %esaf%1 or b?garﬁnc%e}g AC%_@ea%iﬁu%%%ﬁg% (?1105 gafi%p TCJtEclﬁ6 as 10

met hyl sul f onykhariing,r SENH & fONHAH NN PPY | SHh & ORYLE Y DO, -

i sopropyl sul fonyl am no, nbutyl sul f onyl am no," i 'sobut yI sul f ohy{ am no,

;secbu'tllyl sul f erypoamyie c Hyert rtadnd sl tfropy) ad nosh &k v ey y) suhé opylam no; the
s og%r "hydroxy lower alkyl group" is used to mean a linear or
branched hydroxy-C,, alkyl group such as hydroxymethyl,
hydroxyethyl, or hydroxypropyl: the term "amino lower

alkyl group" is used to mean a linear or branched




15 al kyl sul f onyl car banoyl group” is used to nean a linear or branched Cl1_6
yl su,;nyl car banoyl group such as net hyl sul f onyl car banoyl ,

et hyl sulTonyl car banmoyl, npropyl sul f onyl car banoyl

i sopropyl sul fonyl car banoyl, nbutyl sul f onyl car banoyl ,

i sobut yl sul f onyl car banoyl, sec 20 butyl sul f onyl car banoyl ,

tert-butyl sul fonyl car banoyl, or pentyIsU?fonyIcarbanDyl; the term"Il ower

al kyl am nosul f onyl ro&g{ used to an_a_nopno- i

i -Cl1 .6
al kyl ani nosul #8hyY " gre %%ihgﬁguﬂe?Hﬁ aﬁ?nﬁ@&P?@ﬁ%L? ;tﬁVF£HQﬁ5§GPfonyl, n

25 | i f | i | i | | i t hyl | f opyl,

e ol L o O £ob R EPT BRY RS ety R A R | ower
| k | Vo t , . F , | i 1 b hed

I A L D S ST A B L o
heterocyclic ‘a{p&p"i;;ssg}ﬁseli&ete‘aggg goaa%gg&gregr Jaet eracycl i e group

substituted by a hydrox group; term al’kyl” heterocyclic 5

group” is msed;f pngnﬁ@ﬁs"ef@mg@d 2ohgkehogyghine gr %lf%%%bﬁér{(édﬂc%@ by a
| i near or branched 1ower alkyl; the term "l ower al koxy-I|ower al koxy “group”

is used to nmeanaakéhpPeagretipbsarehad G;D@lql%q&xqgrgggﬁggyﬂjtuted by | ower
al koxy; the term"leaving group"” is used to 10 incl ude hal'ogen atons such
as a fluorinel simmpehy Dy inet@hon) beobuBengll oMpedk en@di, NG X1,

al kyl sul fonyl oxy groups such as nethanesul f onyl oxy or

trifluoromet HeaEselfonydoxystanyl suthenykoxy "goeaps aikehyas group” is

par at ol uenesul f onyl oxy or benzenesul f onyl oxy, 15 and acyl oxy groups such as
acetyl oxy or usdd |[iproagety| bkycapngr pbotechiedgCgr oapkeanl beruspdsasha
protectiﬁghgroup of a carboxyl group, as long as it can be used as an

or di nary ar Boky1Tpfot extinl gpoupsned, Ekanprepesylsubhtanyiot ecting group
may i nclude: al kyl groups such as nethgl, et hyl n-Erogél i sopropyl,

1, 1di net hyl pr UGkt AT REFVERRYLhubhE: TaFDI "GYELPELEHenIAS UBheAy or

ht hyl ; | k b | di ph | thyl, tri |,
O T banay s 58 R AL oo p | SRR IRV e SV bkopyL,

| al kyl hyl, b | t hyl , - ni 7oyl t hyl ,
O embengou R IR £ SEGAIRLIY, OSBRI IT: Tk chelohERgRZ oy el Y
ol boenoa) byt HOMPS SR 821yl e SOV E ML BB DT LT YL

hal ogenoal kyl groups such as 2, oroethyl; a kyl groups

such as 2(3 rineidyd 4 Woaidhdd @cyloxmaldod HFOUPSsiSME @Sndthylene,
acet oxynet hyl , propi onyl oxynet hyl, or pival oyl oxynet hyl ;

ni t r ogen- conteaimilrmeheteraoycdn€, abkyyl gioppsmeLushe asophhbalighdenet hyl or
succi ni m domet hyl ; cycl oal kyl groups such as cycl ohexyl; al koxyal kyl groups

such as net hdhyaretehyd | " sll0caret Taoxy ef hoxy'het byl sedrt 2-feéanhnet hyhsakyb)
et hoxymet hyl ; aral koxyal kyl groups such as
branched C,, alkenylene group such as vinylene,
propenylene, 2-butenylene, l-butenylene, or
20 isopropenylene; the term "aryl group" is used to mean a
group such as phenyl, tolyl, or naphthyl; the term
"aralkyl group" is used to mean an ar C,,, alkyl group
such as benzyl, diphenylmethyl, trityl, phenethyl, 4-
methylbenzyl, cor naphthylmethyl; the term "aryloxy
25 group" is used to mean a group such as phenoxy or
napnthoxy; the term "aryloxycarbonyl group™ is used to

mean a group such as phenoxycarbonyl or

naphthexycarbonyl; the term "amidinophenylaryloxy



t hy i oet hyl; arylthioal kyl groups such as phenylthionethyl; alkenyl
groups such as 15 1, 1-di net hyl - 2- propenyl, 3-nethyl-3-butenyl, or allyl;
and substituted silyl groups such as trinmethylsilyl, triethylsilyl,
triisopropylsilyl, diethylisopropylsilyl, tert-butyldinethylsilyl,
tertbutyl di phenylsilyl, diphenylnethyls%iyl, or tert 20

but yl met h ilyl. P d | i ncl ud | kyl ,

a?’azkg]e or oupdfOdRa ndeFrs §8¥n§ﬁﬁ§r§%g%5§§$@%%f?§w§@3&a§t tlﬂg&%@égﬁan ve.

used as a protgc : n oup, .as ,Jong as it ca e use

as an ordigaréga%$%%l%%§¥§%§§nggaﬁghpgu%Qa%%I§§W§F%§i§?Q§%ﬂ%ﬂi;ﬁing gr oup
i ncl ude: Sugh-as s MBRAw g~ 0 Sl )ghl t

T E dor oacet ST pRE Ry Pod o e R oL B Ren 8 -2 A S QRS Yo oyt

succinyl, or an ammnpqachbdnERsh dUBnWAL N 02Y ; URRLOLEGLEE 0N J)f t?% -
N-term nus (exanples of aﬁino§agig na% Pngludgeglygﬁﬁef giaﬁ? e,ngling,
| eucine, isolpycised €6rmégn LhieABLRCorCREhBRRd BBL NI HNLAey %_rééﬁart' c
acid, glutamc acid, asparagine, glutam ne, arginine, |ysine, histidine,
hydr oxyl ysi nesuqtheny| aé aind 0e, éyhosynen—pwpbagbaaso%ﬁ:@;lpidkeﬁ, and

hydr oxyprol i ne); al kyl oxycar bonyl groups such as net hoxycarbonyl,

di phenyl met hoxytoas bonyscodfoey hoxgcabhooyl, terchbareaihoxeeanieny,,

benzyl o%rret hyl ; | ower al kylthioal kyl groups such as nethylthi onet hyl or

tribronoet hoxycarbonyl, 1, 1-dinethyl propoxycarbonyl, isopropoxycarbonyl,
2- et hyl hexyl oxsgzebonydxy t erepehoyyoxhenthooynly, ver bchytloxycarthenyl , or
ladamant yl oxycar bonyl ; aral kyl oxycarbonyl groups such as 15

benzyl oxycar B |, " krwe ¥ rabeery | @xyear bofyhsedbtonbbenz pl diyecarbony| |
p- met hoxybenzyl oxycar bonyl , 3,4-dinethoxybenzylox%ﬁarbonyl, or
4( phenyl a2b) B darb WIS X BRrIA VY i Pond$ Bebupsysuehhasy, n-

phenyl oxycar bon -fjuorgﬂggn | oxycar bonyl ,

|, 4 y 20
4-nethoxypheﬁVF%%V@érH&ﬁ¥?, i ol §F R ¥ar boRypLogy, sec-butoxy,
2-furfuryl oxyc aral kyl groups such as_penzyl , diphenyl methyl, or
(i tyl e Al koS sl S eh e fet P REE RO obkhz B ReEy |
2- met hoxyet hox , =t 0 chl ho |, 2- i ylsilyl) 25
ethoxyne?hyl, %ﬁﬁ%%eﬂﬁﬁg%ég%%#éﬁg?j$%ﬁ?% g%%ﬂ%%géugﬂ gégé-%?ggés 5n¥|%hio

or 2,4-dinitraphamddhiocal lé)d'kfﬁ}i'd‘x%}_%rwnﬂ yc_!”_s&ﬂg oLyktn 95 oups such as
met hanesul fonyl or p-tol uenesul fonyl;

15 methoxycarbonyl, ethoxycarbonyl, isopropoxycarbonyl, or
n-propoxycarbonyl; the term "lower alkoxycarbonyl-lower
alkyl group” is used to mean a linear or branched C,
alkoxycarbeonyl-C,_ alkyl group such as
methoxycarbeonylmethyl, ethoxycarbonylmethyl, n-

20 propoxycarbonylmethyl, methoxycarbonylethyl, or
ethoxycarbonylethyl; the term “"lower alkoxyimino group”
is used to mean a linear or branched C, . alkoxyimino
group such as methoxyimino or ethoxyimino; the term
"lower alkylamino group” is used to mean a linear or

25 branched mono- or di-C,, alkylamino group such as
methylamino, ethylaminoc, isopropylamino, n-propylamino,
dimethylamino, diethylamino, or methylethylamino; the

term "lower alkylamino-lower alkyl group" is used to




| Kyl @@ene groups such as benzylidene, 2-hydroxybenzyli dene,
-nydr oXy- 5chl or obenzyl i dene, or 2-hydroxy-1-napht hyl net hyl ene; 5
ni t rogen-contai ning heterocyclic al kylidene groups such as
3- hydr oxy- 4- pyri dyl net hyl ene; cycl oal kyl i dene groups such as
cycl ohexyl i dene, 2 ethoxycarbonylcycloﬁ@&yl|dene

2ethoxycarboqéé%§ o] entylldea 2 10_acetyl cycl ohexyl i dene, or
3, 3-di net hyl y@?%ﬂex?Fl én€16d?éF¥ﬂamépodFaﬁaﬁ §th6§BH8r§PC@roups

h di ph h I t
het or ocycl | ¢ & 4T 9%@‘?%% nafiEhe: STREORyPIa GRS PR - df oxol - Ayl 15
t hyl d t ut ed h t thylsilyl. A tecti
aroup can be teot S EORT bbbt et BT8P B R ydronyl group, aslong as it
can be used ag, H@égigﬂig%gggggxyl Erg%gg |n t%gah 20 Exanpl es of such a
u ou eriz

protecting grou cyl Slc yl oxycar bonyl ,

4ni t r obenzyl %M&@Efggggyrhmémg{gg?beaéxkﬁgxgﬁ& Qpul 1

4met hoxybenzyl oxyc onyl , oxybenzy oxyca?bényl met hoxycar bonyl ,

25 et hoxycar honwiny, mﬁin@@@ngycaaspoayllnetﬂiyigmnﬁbpxbg@qp%ﬁ%artw'

| sopr opoxycar bonyl’, i sobut yl oxycar bonyl,” di pheny oxycar bonyl

2,2,2trichl Or’OHWYéJB}EPPMéne 2g204pt I i Br ggeat Rexyeanbany .. 21
2- (trlnethyIS|IyI) et hoxycar bonyl, 2-(phenyl sul fonyl) ethoxycarbonyl

2- (tri phenyl phidsghiodd rod @fdsnwfxysaﬁboayl me?2hi/Uehur yeoxycadeary! ,

1- adamant yl oxycar bonyl , vinyl oxycarbonyl, allyloxycarbonyl, S 5

benzyl t hi ocarroorpy ] idieret hoxy - isoppbphyidzyear bbrykerd Yuiinalogleoxycar bonyl
acetyl, fornyl, chloroacetyl, dichloroacetyl, trichloroacetyl,

trifluor d&et%ntmmyla%@mcycphe@ogya@pt'y!Ls psedl byl mean bler‘qiz-o;olr al kyl
groups such as met hyl, isopropyl, isobutyl, tert 10 butyl,

2,2,2-trichl &@ﬂﬁﬁreinr%PQ¢|¢@%%§¢§?¢yFéﬂﬁylOrabkéﬁg? §E8Gps such as
aIIyI; aral k 1%H$%fs such as benﬁx p- met hoxy benzx 4- di met hoxybenzyl ,
di phenyl met h %5435 9Ryen? b?hsﬁ??E?lEBnﬁél ?ﬁ@théﬂérocycllc gr oups

h tetrah f |, 15 tetrahyd t h th | ;
al Koxyal kyl rSrﬁuéé’g ELZ% x %?%L%%%%%@% f‘b%nawax%ﬁa%ﬁy apbbe
2-nmeth th t hyl sil yl
etﬂﬁxyﬁé?ﬁle%¥ﬁ§g 1-et ox et j%igfiﬁy ??%%y %¥Eu g%ylygfgugs)zo

such asrﬁgh@ﬁgﬁgﬁkgnwp§¥r&kt&hﬁﬁpe%ﬁgé@yaylangl?QP§E?g9§ed silyl groups
such as trlnethyIS|IyI triethylsiTyl", Triisopfop
di et hyl i sopr applcsidonlyl b 5frdad Wi ephyvdei) y&etigﬁyaywyghapﬁnyl silyl,
di phenyl nethyl silyl, or tert 25 butyl nmet hoxyphenylsilyl. Any protecting
group can bepg&e.dllaﬂrfylpr Qi ogi iy bupt tof orabrghdehyde, ggeipe1gs,long as it
can be used as an ordi nary al dehyde protecting group.

quinolizinyl, tetrahydroquinclinyl,

20 dialiééaninoalkylidene groups such as N, Ndi met hyl am nonet hyl ene;

tetrahydroisogquinelinyl, quinuclidinyl, guinazolyl,

20 thiazolyl, tetrazolyl, thiadiazolyl, pyrrolinyl,
imidazolinyl, imidazeclidinyl, pyrazolinyl,
pyrazolidinyl, purinyl, or indazolyl, and which may
further contain at least one oxygen or sulfur atom; the
term "heterocyclic group" is used to include the above

25 described nitrogen-containing heterocyclic group, and a
5- or 6-membered ring, condensed ring, or bridge ring
heterocyclic group, which contains at least one

heterocyclic atom selected from the group consisting of



22 Exanples of such a protecting group may include dial kylacetals such as
d'!ethy etal, and 5- or 6nenbered cyclic acetals such as 1, 3-di oxol ane or
1, 3di oxane. 5 Any protecting group can be used as a protecting group of an
am dino group as long as it can be used as an ordinary am dino protecting
group. Exanples of such a protecting group may include: acyl groups such as
(nono-, di-, or tri-)chloroacetyl, 10 t%?fluoroacetyl, phenyl acetyl ,

f |, t I ht hal oyl,, inyl, in id id ith
O L orset A PR e DERRE: 8%k rbSentiordl SRETITER oy’ Poet
lycine, al anj i . ol ne. . ' i ne. {ei ne.
Oy el ne, ol AL OF el g USL B A LEOL UL e e I SO e £t ol ne
arginine, |ySidiG, ot pti dhnge Ry dboxyhysine, BUGAY LRI e, tyr osi ne,
tryptophan, proline,” and hydroxyproline); af yl oxycarbonyl™ groups such as

met hoxycar bonyd s« £4 year bony! o £PLOoRYLAXYcarhonyl but.vl. ar bony! ,
pentyloxycarbony?, ﬁ%ﬁyloxycagbgnyl,ahepéyloggcg%bgﬁég}r H RN

mor phol i naet haseygar oy, ts{ehh 1 0et BaxyaankaRkhy 1t I ihiemegthhoxycar bonyl
lacet oxyet hoxycar bonyl ,” 5- net hyl - 2- oxo- 1, 3- di oxol - 4-yl met hoXycar bonyl ,
tert-pentyl oxymerdfmdnyl erin@s1 puj oysarheayko1¢ipheayl-meihoxyaar bonyl ,
1, 1di met hyl pr opoxycar bonyl , isopropoxycarbonyl, or ladamantyl oxycarbonyl ;
cycl oal kyl oxyeardmtriyl a grlopips suithoaslgycl oprptly baxy nokatyalyahexylexy;

ar al kyl oxycar bonyl 23 groups such as benzyl oxycar bonyl ,

obr omobenzy| cidytedydrar zotthigty bbehzytdkygdrboaykppyrrolyl, 2,3-

pret hoxybenzyl oxycar bonyl, or 3, 4di met hoxybenzyl oxycar bonyl ;

ar yl oxycar bofih ¥fhoupd sch Zaappheny | oXydadbbrgirobenzofuranyl,

4-f 1 uor ophenyl oxycar bonyl, 4met hoxyphenyl oxycar bonyl, or

8- qui nol Yiox %%n@ﬂ;%59§ﬁQ¥ﬁocﬁTﬁ%%§@ bt otipa3l spEhidylet ReneRi d®ar bonyl

| kyl h . b |, di vl met hyl , trityl; alk | kyl
L
,2,2tri L 2-(tri sj xymet hyl,,
l-ethpxyethyﬁ?gﬁggé%%ﬁaﬂéréﬁ%%éﬁﬁ‘%B%Qyﬁ%¥{¥%%ﬁ%ﬂ¥£tK?Boédely r O
2, 4- di ni trophenyl f;hi 0,8l lﬂ%ﬂesuéé el a%%‘? 'I'fE’QYhsg{iO’dE.s guch as
p 1%t o ; di Ky i d

or
met hanesul f onyl or 5 't ol uenesul f on al kyl am noa eéne’groups such

as N, N-di met hydsaipiromet d.ene Falkyld dene or oupsy sighnag Benzylidene,
2- hydr oxybenzyl i dene, 2-hydroxy-5chl orobenzylidene, or

2- hydr oxy-51- paptrylInetdadenaicidd egen-eont asdvage het ergeyclic al kyl i dene
groups such 20 as 3- hydroxy-4-pyridyl met hyl ene; cycloa[kylidene groups such

as cycl ohexylpirdgrienyZet hox yoar oyt oyedrohexytdaeneach as
2et hoxycar bonyl cycl opentyl i dene, 2acetyl cycl ohexylidene, or 3,3-dinmethyl-5
25 oxycycl ohégylzivderebcowigemrc e nigup et erduyas i temtkyl groups such as
5-net hyl - 2- oxo- 2H 1, 3-di oxol -4-yl net hyl ; and substituted silyl groups such
as trinmet hyl BPWthoyl, 2ang toh hedgarar ol itthec admparhdd repp esenal edsbyg gener al
formula [1] or a salt thereof, exanples of such a salt of the conpound may
i ncl ude publ PEEY TRAGHH s ANES G b T Yrishige srrag! apt affFeY §roup, or of
acidic " . . .
20 group; the term "cyclic amino group" is used to mean,
for example, either a saturated or unsaturated cyclic
amino group, which may contain one or more heterocyclic
atom such as a nitrogen, oxygen, or sulfur atom, and
carbonyl carbon, and which may be monocyclic, bicyclic,
25 or tricyclic. Specific examples of such a cyclic amino
group may include: saturated or unsaturated monocyclic

3- to J-membered cyclic aminc groups containing one

nitrogen atom, such as aziridin-1-vyl, azetidin-1-y1,




5 groups such as a hydroxyl or carboxyl group. Exanples of such a salt of a
icg p may include: salts produced with m neral acids such as

hydr ochl"0ri ¢ acid, hydrobrom c acid, or sulfuric acid; salts produced with

organi ¢ carboxylic acids such as tartaric acid, formc 10 acid, acetic

acid, citric acid, trichloroacetic acid, or trifluoroacetic acid; and salts

produced with sul fonic acids such as net‘hanesul foni ¢ acid, benzenesul fonic

acid, p-toluenesulfonigc acid,  nesitylenesulfonic acid, or
naphthalenesu?%%%%%l%c?dyf15pﬁ§5ﬁ%9é§no §&ch9§%ﬁﬁilQﬁn?ﬁf%&idic group nay
i nclude: salt _W al kaline.netal s.such.as .sodi um or potassium
salts producé%yg%?ﬁygfga$1%g’egrﬁﬁkﬁgggggrg &ﬁlgszcépdi&n1or magnesi um
amoni um sal ts; - duyc 1 Ri:t.r9gen- c i ni ng oy gani ¢ bases
such as 20 tfﬁ%e?ﬂg?gﬁ%%%}g{gigtﬁgrgh&gg}lbr?b§99I% 'néﬁ'gyﬁﬁﬁﬁne,

N, N-di et hy | apj {0 o 1181 B4 DI per dhae; ghiret hyh morphol ine,, di ethyl ani ne,
dicyclphexylaniﬁ%, %?%paine, d?bén?y?anﬁne, N-geﬁz§ﬁ?%?gheﬁbgas%2%1ne, or

N, N - di bergylet by} enedi anj ne. o ApRRgat Resabgove 1%&%@@[&1%%%%?%%-@1,“ erred
salts of the conpound represented by generar formula [1] may i1 ncl ude

phar macol ogi calheytegrepbabl @isadtsl, Themsuhel bt pertisiof-4-Ra present

i nvention, R3, zs R3~ R3f/ Ra RO~ Rar Rs Rsa Rs9 Rs Rsd Rse Ry RRa R b
R d, R g, RadRbydRbezephd Royl mayrfpethedrbezepbstityted s atatdenst one
group selected fromthe group consisting of a cyano group, a nitro group, a
hal ogen s at om wsatdoageduponacphdsphdrytogiompmbempriotgectldd amiprot ect ed
car boxyl, hydroxyl, am no, carbanoyl, hydroxycarbanoyl, am nosulfonyl,

hydr oxyl | owerr QRS | Cord i ndvero ahkyrogepchiemani sochl ewerimdldagdcdm no and
| ower al kyl ami no-1 ower al kyl groups, a |ower alkyl 10 group, a |ower

al kenyl drloup,~ ¥ 1 oMiBrdad xbidi iyt bupl - alnbderoat Rokyvar benyle zgrid@in-an acyl

group, an aryl group, a heterocycli roup, a cycl oal kyl _group, an aral kyl
ngup, a :Emgfﬁgrk 1&%ﬂf¥iﬂ?ﬁﬁ¥la %ﬁﬁ%ﬁ%f%PPPﬁﬁﬁ?laiﬂﬁﬁ%r éh%y:thio group,
a lower al kyls n r a ] oyer.a sul fonyl. _group, ower
a:ty:carbannﬁiqjH%ﬁﬁ%yE?%%%éiE%&kyi? T?b?%%gﬂPﬁﬁlﬂ?éﬁBfaéyﬁOmgF -

al kyl am nosu r&%%, r hoxXy, o} Up, -a.car hoxy ower

al kenyl groupfggxhgg{o yENﬁg%§y£2§ }t %%%ﬁg%géﬁygégggaﬁkyﬁ’hggérocyclic

group, a 20 H@Mﬁbﬁﬂé%B%ﬁﬂiwwﬁl@J%@%&iéﬁ@@porauﬂgégg?ggehoﬁgﬁoﬁl l; ;gr oup,

a |l ower al koxy-1lower al kyl group, a |ower al koxycarbonyl-1ower alkyl group,

and a | owsr &@-kaxyiTAmonigs i . cubsd | e SgrRlps ReonReaniREb3 Bea, Ree,
RBg, and 25 Rely may further be substituted by at |east one group sel ected
from the groupreonsitstdguh oft s Unprci exs e, Dy 4 pt pi eebed1hydroxyk,group, a
| ower al kyl group, a |ower al kenyl group, a |ower al koxy group, a |ower

26 al koxycar Bariydzogr-duyl -anl doydigrdmms 1 ah, 4rytige owpl-alheber ocyclic
group, a cycloal kyl group, and an aral kyl group. Substituents, X, Y, Ya,
Y, Yd, Ye, ¥orhydrozSgramzin-zylze sgoiraredapd yWisanyratether be
substituted by at |east one group selected fromthe group consisting of a
cyano group, T@ET gt olip, Fh hatstar e oy S b udpEo? e8F@EPSr pr ot ect ed

am no, hydroxyl , carboxyl, carba |, hydroxycar ba |l and | ower
%% é%nté%nlngBﬁ toéi égg&o aroms electggyfrom the group

consisting of oxygen and sulfur atoms, as well as
nitrogen atoms, such as oxazolidin-3-yl, isoxazolidin-
2-yl, morpholino, thiazolidin-3-yl, isothiazolidin-2-
yl, thiocmorpholino, homothicmorpholin-4-yl, or 1,2,4-
25 thiadiazolin-2-yl; saturated or unsaturated bicyclic or
tricyclic amine groups such as isoindolin-2-vyl,
indolin-1-yl, 1lH-indazol-1-yl, purin-7-yl, or

tetrahydroguinolin-i-yl; and spiro or bridged saturated




10 al kyl am no group, a |ower al koxycarbonyl group, an acyl group, an aryl

up, eterocyclic group, a cycloalkyl group, a | ower al kenyl group, a
I r al'Kyl sul fonyl car banoyl group, a |ower al kyl carbanoyl group, a | ower
al koxy group, and a | ower al koxycarbonyl 15 group. Substituents, yb, Y -~
Ye~, and Y'"~, may further be substituted by at |east one group sel ected
fromthe group consisting of a cyano grioup, a nitro group, a hal ogen atom
an unprotected or ﬁrotec e gnino, %0 car boxyl c%rbanoj,

g ar i1

hydr oxycar barmdyl YRy HroxyFgroup® SLFRY ISR G  H P Yer
alkoxycarbonyguggqgg, an_acyl .groyp, .ancaryl gr.oup, .a qe er qc ngg proup, a
cycl oal kyl group, A I%ﬂé?u3¥% ?Eu h Iéa?%gﬁ% i Sgridug, éﬁéﬁéﬁ YL
akaIcar%angy pr@yyza@ié Bg hkgx gﬁgg n_ghﬁﬁ ? wpf %yﬁpx]parbonyl

group, and a Keto group. gﬁg anVe'ééscrlged sabgt it 61 §'ﬁ%y‘?urther be

Substituted bys of aips, SYeRPsLLL 80538, 3UBSHLLIGNES. LOL1eaqh, subpt ! tuent

27 Moreover, a heterocyclic grolup and a ¢yclic am nd group ‘as the above

substituemnts ﬁ&{a@a@ryﬁyb,@;éw@a&aggyral $@.b6 suhshibutad by kato groups.
The foll ow ng compounds can preferably be 5 used as conpounds of the

present inverndtdfcyeronpoundl pheest AnRI-i;s . anTHBpRat-actradr protected
am dino group is preferable. A conpound erein R is an amdino group is

mor e pref er abd &y A cospgunap Whes euBe X t6 ABadnaubshiebut ed orakisdipstitut ed
| ower al kyl ene group is preferable. A conpound wherein X is a |ower
al kyl ene grouj-4d s lroyrle preeferal esuand @ onpplndi wheeehplXhis,ancZ Q | ower
al kyl ene group is further nore preferable. A conpound wherein Gl is an
oxygen at om iproyy prlefer abterrepgbhpbandnwhetgihh@&Z, i $ saboaydm iat,om i s
10 sec-butylthio, tert-butylthic, pentylthio, or
isopentylthio; the term "alkylsulfonyl group" is used
tc mean a linear or branched C,,, alkylsulfonyl group
such as methylsulfonyl, ethylsulfonyl, n-
propylisulfonyl, iscpropylsulfonyl, n-butylsulfenyl,
15 isobutylsulfonyl, sec-butylsulfonyl, tert-
butylsulfenyl, pentylsulfonyl, isopentylsulfonyl,
hexylsulfonyl, heptylsulfonyl, or octylsulfonyl; the
term "arylsulfonyl group" is used -to mean an aryl-S0,-
group such as phenylsulfonyl or naphthylsulfonyl:; the
20 term "lower alkylsulfinyl group" is used to mean a
linear or branched C,; alkylsulfinyl group such as
methylsulfinyl, ethylsulfinyl, n-propylsulfinyl,
isopropylsulfinyl, n-butylsulfinyl, isobutylsulfinyl,
sec-butylsulfinyl, tert-butylsulfinyl, pentylsulfinyl,
25 or hexylsulfinyl; the term "lower alkylsulfonyl group”
is used to mean a linear or branched C, , alkylsulfonyl

group such as methylsulfonyl, ethylsulfonyl, n-

propylsulfonyl, isopropylsulfonyl, n-butylsulfonyl,




preferable. A conpound wherein Ra is at |east one group selected froma

r oge tomor a hal ogen atomis 20 preferable, and a conpound wherein R
iS a hydrogen atomis nore preferable. In a preferred conpound, RZ
preferably represents a group represented by the following fornula (1) ,
(2) or (3) (1) Rs~ i ~N~Ra~ 28 wherein R3" represents a hydrogen atom
an am no protecting group, or an unsubstftuted or substituted cycl oal kyl or

an al kenyl group; and R represents hydr ogen atom_an am no protecting

gr oup, o¥ a% %sﬁ%gﬁﬁg?P%E?§§?0rS&ﬁé§ﬁ%ﬁi%§ié§ﬁ%ﬂn St oal kyl OL a!kenyg
roup, (2) Rs I / a- N\wlkm rei-n Ya.represents an unsubstituted or

gubs?it&téd d%fg§?%%%%oﬁ$¥g|SEepgﬁM§2ﬁ§%§98¥%y|e ¢ drodh; €3 of Rsa and
Rsa, which ma or..different, represents 10 a hydrogen atom an
am no protect%%g§%%%€%?§§§laﬁrgggubggi%ﬁ%%ﬁqé}%gﬁﬁéf?ﬁﬁﬁgﬁ é??g?% 8?5

cycl oal kyl —or, akkenynghoyp; ;2B R-a kentesents 1a hydregen atom an amino
g Put eg or s a 1[,

protecting group, or an unsubsti ubstitute cycl oal kyl or

al kenyl groupet9y18ad5a869UP hEPLeseatedhnsiie fialdawing £.or ;1 Z2d O R&d
Preny 5 e T 5h

wherein Za represents an unsubstituted or substitut I"ower e or
al kenyl ene groifetiReBc4 EPERSSN] SaaB tHRNEALBEHRY 10r Jar ot ected or

unsubstituted or substituted am di no group, or

methylethylcarbamoyl; the term "lower
alkylsulfonylamino group™ is used to mean a linear or
branched C, ; alkylsulfonylamino group such as

10 methylsulfonylamino, ethylsulfonylamino, n-
propylsulfonylamino, isopropylsulfonylamino, n-
butylsulfonylamino, iscbutylsulfonylamino, sec-
butylsulfonylamino, tert-butylsulfonylamino, or
pentylsulfonylamino; the term "lower

15 alkylsulfonylcarbamoyl group" is used to mean a linear
or branched C, ; alkylsulfonylcarbamoyl group such as
methylsulfonylcarbamoyl, ethylsulfonylcarbamoyl, n-
propylsulfonylcarbamoyl, isopropylsulfonylcarbamoyl, n-
butylsulfonylcarbamoyl, isobutylsulfonylcarbamoyl, sec-

20 butylsulfonylcarbamoyl, tert-butylsulfonylcarbamoyl, or
pentyisulfonylcarbamoyl; the term "lower
alkylaminosulfonyl group" is used to mean a mono- or
di-C, , alkylaminosulfonyl group such as
methylaminosulfonyl, ethylaminosulfonyl, n-

25 propylamincsulfonyl, isopropylaminosulfonyl,
dimethylaminosulfonyl, diethylaminosulfonyl, or
methylethylaminosulfonyl; the term "carboxyl lower

alkenyl group" is used to mean, for example, a linear




29 (3) Ye. N N Ze O\ / R$e a wherein each of Yeand Ye~, which may be the
or fferent, represents an unsubstituted or substituted Cz_4 | ower

al'’Kyl enegroup; Ze represents an unsubstituted 5 or substituted | ower

al kyl ene or al kenyl ene group; and Ree represents an unprotected or

protected or unsubstituted or substituted am dino group. In a nore

preferred conpound, RZ nore preferably ¥epresents a group represented by

the foll ow ng fornulah g N-Ze. O\ / Rse Ye 10 wherein each of Ye and

Ye~, which nd@rb%rT%% 8 n@z@rahk??%%eﬂFOHPeEP@§§ﬁF§t§ﬁ tYs Fo AR or

b d 9 | b d
St Bl ;“ﬁwetg%arngyafgaeseHg%gﬁszﬁg%sﬁzowza“%:@i%@te o
t ect ed t d 5 titut bstit
umpr ot ect ed Ghe %ﬁsz:éﬁ%g Ghpptund, Roebrivean 5 en i AR
represented by ig?% fOEﬁ§ %egﬁ)"lg%kr al&i& ﬁé@er%%%éi |

~N~Raf wherein drogen atom an &@m no |ng group,

or an unsubstdided Pé L%y@é%%ggncy%?%%}np&r al k%@z’:'er%r%l@nd R

represents a 5 hydrogen atom an ami no protecting group, or -“an
group substituted by a linear or branched lower alkyl;

the term "lower alkoxy-lower alkoxy group" is used to
mean a linear or branched C,_ alko%y group substituted
by lower alkoxy; the term "leaving groupﬁ is used to

10 include halcogen atoms such as a fluorine atom, chlorine
atom, bromine atom, or iodine atom, alkylsulfonyloxy
groups such as methanesulfonyloxy or
trifluoromethanesulfonyloxy, arylsulfonyloxy groups
such as paratoluenesulfonyloxy or benzenesulfonyloxy,

15 and acyloxy groups such as acetyloxy or
trifluorocacetyloxy.

Any protecting group can be used as a
protecting group of a carboxyl group, as long as it can
be used as an brdinary Earboxyl protecting group.

20 Examples of such a protecting group may include: alkyl
groups such as methyl, ethyl, n-propyl, isopropyl, 1,1-
dimethylpropyl, n-butyl, or tert-butyl; aryl groups
such as phenyl or naphthyl; aralkyl groups such as
benzyl, diphenylmethyl, trityl, p-nitrcbenzyl, p-

25 methoxybenzyl, or bis (p-methoxyphenyl} methyl;
acylalkyl groups such as acetylmethyl, benzoylmethyl,
p-nitrobenzoylmethyl, p-bromobenzoylmethyl, or p-

methanesulfonylbenzoylmethyl; oxygen-containing



unsubstituted or substituted al kyl, cycloal kyl or al kenyl group, (2) R59
IRE/ N~’-N~R~s wherein Y9 represents an unsubstituted or substituted CZ 6
I r al’Kyl ene or C3_6 al kenyl ene group; each of R59 10 and R6g, which may
be the sane or different, represents a hydrogen atom an am no protecting
group, an unsubstituted or substituted al kyl, cycl oal kyl or al kenyl group;
and R 9 represents a hydrogen atom an & no protecting group, or an
unsubstitutegﬁfr 15 substituted al kyl, cycloal kyl or al kenyl_ group, or
group repr esett e HyY Thec f oF PORP n§UFBr Al 47 “RES AWWEFGRY T2F e fHesent s an

bstitut 1 bstituted. | kyl | K I , R89
inoubet] (U o0 1y S BU0GH1 VLSS, bOUEE B X1 Ene ot e ehe group,
i di v 3 Yn. ~Zn_~\_/[, 5.wh i h of Y" d Y'~,
FEEACH ORI AN, 8 ATCT UR- N
Substi tut ed. L3 1quRr, o Kyl £, 01 0ups 20 L ERLEsenLs, 8 aubst tut ed or

substituted | ower en ehylT ene gr oup: represénts an
unprotected Q. Juat gﬁ& r gp ' r bstituted am di no group
Furt her nore, fﬁ a %@%% ngé%gggpég f%%%ﬁ%gﬁégﬁnég preferably represents a
group representad iy d:igd Qi § oM N0 F o581l 85 ¥RinTAB BekekoROR1Y dherein
each of Y" a%g'Y"ESMhH?§% nﬁé be the %ane 8? 1%néigfeseﬁff ?gprégents an

unsubsti t ut ediiadry1sushigditaciCad poves1 ahkybgoengiodp; Z" represents an
unsubstituted or substituted | ower al kyl ene or al kenyl ene group; and RB"

represents amudnimdiecicec Oy Py of gel el oyl ugsohssi sutkdaer substituted
am di no group.
cyclohexyl; alkoxyalkyl groups such as methoxymethyl,

10 methoxyethoxymethyl, or 2-{trimethylsilyl)
ethoxymethyl; aralkoxyalkyl groups such as
benzyloxymethyl; lower alkylthiocalkyl groups such as
methylthiomethyl or 2-methylthiocethyl; arylthioalkyl
groups such as phenylthiomethyl; alkenyl groups such as

15 1,1-dimethyl-2-propenyl, 3-methyl-3-butenyl, or allyl;
and substituted silyl groups such as trimethylsilyl,
triethylsilyl, triisopropylsilyl,
diethylisopropylsilyl, tert-butyldimethylsilyl, tert-
butyldiphenylsilyl, diphenylmethylsilyl, or tert-

20 butylmethoxyphenylsilyl. Preferred examples may
include alkyl groups, aralkyl groups, and substituted
silyl groups.

Any pfotecting group can be used as a
protecting group of an amino group, as long as it can

25 be used as an ordinary amino protecting group.

Examples of such a protecting group may include: acyl

groups such as (mono-, di-, or tri-)chloroacetyl,

trifluorcacetyl, phenylacetyl, formyl, acetyl, benzoyl,



roge tom an am no protecting group, or an unsubstituted or

stlt d cycloal kyl group. In a nore preferred conmpound, R3', a 5
preferred substituent of RZ, is a hydrogen atomor an am no protecting
group. Moreover, in a preferred conpound, R, a preferred substituent of
Rz, is a hydrogen atom an am no protec%?ng group, or an unsubstituted or

b K I I . d, d, R
2 proforred SWBELTTOGR SPCRSTUY g L%c‘ﬁf@woat%f A5 1o b ot et ng "
, t
pref er red co &Héyﬁ%ﬁ%egr"é@”ek' Gttt M of o e gen

atom an anlngcg&oﬁggthﬁg%gagugiygln@n %ﬁ%&gﬁ@““Uhfl uhgﬁ¥ﬁ§fn Substituted

by a carboxyl group.” Furtherno ina preferréd conpo a preferred
substituent ofsRZeubsna, hYErodsn hOBLNARC20 AMNA AL OLROANG, GOUP, Of an

unsubstituted or substifuted al kyI or cycl 6al Kyl group. In a nore preferred
conpound, deas@aﬁte&eaeea,sg@ar;awentac% Rz.sdas- s ogen: a4 0@, an anino
protecting group, or an unsubstituted or substi t ut'ed aIkyI group. In a
further 25 nosiegpriehefredsenspodnds iRsde, anpaieniegs isistituent of Rz, is
a hydrogen atomor an am no protecting group. Still further, in a preferred
conpound, Rschhenprelenied, subsbtetuent tafypRophias,a dynadriogen satdm  an

32 In a i referred conpound, R ', a preferred substituent of Rz, is a

hydroxyproline); alkyloxycarbonyl groups such as
methoxycarbonyl, diphenylmethoxycarbonyl,

10 ethoxycarbonyl, trichloroethoxycarbonyl,
tribremoethoxycarbonyl, 1,1-dimethylpropoxycarbonyl,
isopropoxycarbonyl, 2-ethylhexyloxycarbenyl, tert-
pentyloxycarbonyl, tert-butoxycarbonyl, or 1-
adamantyloxycarbonyl; aralkyloxycarbonyl groups such as

15 benzyloxycarbonyl, p*nitrobenzyloxyearbonyl, o-
bromobenzyloxycarbonyl, p-methoxybenzyloxycarbonyl,
3,4-dimethoxybenzyloxycarbonyl, or 4-
(phenylazo)benzyloxycarbonyl; aryloxycarbonyl groups
such as phenyloxycarbonyl, 4-fluorophenyloxycarbonyl,

20 4-methoxyphenyloxycarbonyl, B8-guinclyloxycarbonyl, or
2-furfuryloxycarbonyl; aralkyl groups such as benzyl,
diphenylmethyl, or trityl; alkoxyalkyl groups such as
methoxymethyl, benzyloxymethyl, 2-methoxyethoxymethyl,
2,2,2-trichloroethoxymethyl, 2-(trimethylsilyl)

25 ethoxymethyl, or l-ethoxyethyl; arylthio groups such as
2-nitrophenylthio or 2,4-dinitrophenylthio;
alkylsulfonyl or arylsulfonyl groups such as

methanesulfonyl or p-toluenesulfonyl;




33 am no_protecting group, or an unsubstituted or substituted al kyl or

| oal group. In a nore preferred conpound, R6, a preferred substituent
ol Rz, I'S a hydrogen atom an am no protecting group, or an 5 unsubstituted
or substituted al kyl group. In a further nore preferred conpound, R6, a
preferred substituent of R2, is a hydrogen atom or an am no protecting
group. Still further, in a preferred co%%ound, R, a preferred substituent

f Rz, i h 10 ' ' ,
nsubst L ut ea bF - SREEH RERVATRST CoB a0 2 O 11 a more pref erred
d, R, ' t _of N hyd t '
o ot oot ng orune -y TanTHeRNE RN ERE B Rl AR BB T

further 15 moge,ppefgrned o QEQbegn’zaﬁigeqaeﬁr g—%ﬁﬁg@##@m of R, isa

hydrogen atom an” am no protecCting-grou p that may be

substituted b ar pbonyl_ X) . il rther, in
%%&@M@ﬁﬁg,ﬁe&@, BeNYL 19y rSRKRAXY ntﬂ%ﬁm@ﬁ%/ierfléj,

a preferred conpound, a 20 preferreéed su stit& S an

unprot ect esl ofi preyestednapiding 8e@uRochR13 JTRN& Ariefald ef-sopposnd, Ra, a
preferred substituent of RZ, is an am dino group. "Still further, in a

preferred compoubehydrofypteberhadlsubsliltuent 9i-18a148 deinsybsihs ut ed
or 25 substituted CZ 6 | ower al kylene group. In a nore preferred conpound,
Yd, a preferradisubstcyaukbohenly/l Rdenkes a-C2_6 | ower al kyl ene group. In a
further nore preferred conpound, Y, a preferred substituent of RZ,
ethoxycarbonylcyclohexylidene, 2-
ethoxycarbonylcyclopentylidene, 2-
10 acetylcyclohexylidene, or 3,3-dimethyl-5-
oxycyclohexylidene; diaryl- or diaralkylphosphoryl
groups such as diphenylphosphoryl or
dibenzylphosphoryl; oxygen-containing heterocyclic
alkyl groups such as 5-methyl-2-cxo-2H-1,3~dioxol-4-yl-
15 methyl; and substituted silyl groups such as
trimethylsilyl.

Any prctecting group can be used as a,
protecting group of a hydroxyl group, as long as it can
be used as an ordinary hydroxyl protecting group.

20 Examples of such a protecting group may include: acyl
groups such as benzyloxycarbonyl, 4-
nitrobenzyloxycarbonyl, 4-bromobenzyloxycarbonyl, 4-
methoxybenzyloxycarbonyl, 3,4-
dimethoxybenzyloxycarbonyl, methoxycarbonyl,

25 ethoxycarbonyl, tert-butoxycarbonyl, 1,1-
dimethylpropoxycarbonyl, isopropoxycarbonyl,
isobutyloxycarbonyl, diphenylmethoxycarbonyl, 2,2,2-

trichloroethoxycarbonyl, 2,2,2-tribromoethoxycarbonyl,




34 is a C2_3 lower al kylene group. Still further, in a preferred conpound,
q'! ap erred substituent of R2, is an unsubstituted or substituted | ower
al’kyl ene group. In a nore preferred 5 conpound, Za, a preferred substituent
of Rz, is a |ower alkylene group. In a further nore preferred conpound, Zd,
a preferred substituent of RZ, is a C2_4 | ower al kylene group. Still
further, in a preferred conpound, Ye, a2l0 preferred substituent of RZ, is

a CZ 9 lower alkylene group. Ln a nore preferred conmpound, Ye, a preferred
substi t uent o?' FlmgtgygiiﬂYﬁéméFhﬁﬂﬁﬂ%ﬁﬁ9%ﬁ%nuﬁ‘@thmyi%ﬁ¥¢@ﬁ¥fin a
referred compound, Ye~, a.preferred. substituent of Rz, is a 9 | owner
glkylene 15 g olp Y FAROR¥ e gngéﬁﬂ&?%¥ ong0)  SLNREreRT ?ny'
substituent o IS C2_3_ lower al.kylene graoup. Still further, in a
preferred con%aﬁﬁﬁfuié?OEYS?EFSPﬁéd %J%gﬁqﬁﬂﬂﬁié%yq%quQy%ﬁlunsubstituted
or substitutegiﬁfyg£¥g%¥%égpg_ggggggﬁg&qg ky@gdpr%ierred 20 compound, Ze, a

preferred substituen s a ne group. In a further nore

preferred gonpoy rred i_thue f ' 9 | ower
al kyl ene g?oup. %f%?%g?ﬁ?fﬁéﬁ?gfnqaegggégi}egﬁ%gﬁ%3§§f9§§£§o 5 %referred

substituent of,R2e1{8c2PcHRRHALEC §deRk 10" ¢legtad amding QrQup. |n a nore
preferred conpound,” Ree, a preferred substituent of R2, is an am di no

group. dichloroacetyl, trichloroacetyl, trifluorcacetyl,
methoxyacetyl, phenoxyacetyl, pivaloyl, or benzoyl;
alkyl groups such as methyl, isopropyl, isobutyl, tert-

10 butyl, 2,2,2-trichlorcethyl, or 2-trimethylsilylethyl;
alkenyl groups such as allyl; aralkyl groups such as
benzyl, p-methoxybenzyl, 3,4-dimethoxybenzyl,
diphenylmethyl, or trityl; oxygen—- or sulfur-containing
heterocyclic groups such as tetrahydrofuryl,

15 tetrahydropyranyl, or tetrahydrothiopyranyl:;
alkoxyalkyl groups such as methoxymethyl,
benzyloxymethyl, 2-methoxyethoxymethyl, 2,2,2-
trichlorcethoxymethyl, 2-(trimethylsilyl) ethoxymethyl,
or l-ethoxyethyl; alkylsulfonyl or arylsulfonyl groups

20  such as methanesulfonyl or p-toluenesulfonyl:; and
substituted silyl groups such as trimethylsilyl,
triethylsilyl, triisopropylsilyl,
diethylisopropylsilyl, tert-butyldimethylsilyl, tert-
butyldiphenylsilyl, diphenylmethylsilyl, or tert-

25 butylmethoxyphenylsilyl.

Any preotecting group can be used as a
protecting group of an aldehyde group, as long as it

can be used as an ordinary aldehyde protecting group.



Still further, in a preferred conpound, R89, a 35 preferred substituent
RZ, @ an unprotected or protected am dino group. In a nore preferred

C ound,; Reg, a preferred substituent of R2, is an am dino group. Still

further, in a preferred conpound, Yg, a 5 preferred substituent of R2, is

an unsubstituted or substituted CZ_6 | ower al kylene group. In a nore

preferred conpound, Y9, a preferred sub®ituent of Rz, is a Cz_6 |ower

al kyl ene gro a further nore preferred conpound, Y9, a preferred

.. In
substit uent gﬁxﬁ?lﬂﬁ P5 QUED 3 PEREFCAHRE GFOUGr AFY. 1StGY49% urther, in a
referred conmpound,, Yh,. a, preferred substituent of RZ, js a Cz 4 | ower
gl kyl ene gro{}%a W%a%F%lgr%?S r &g ?6%&&%&?%?‘%-’praé‘fdefsr'ed”sﬂﬁo'sti tuent of
Rz, is a C2 I ne gr.o 15 Still. further, i.n_a preferred
conpound, W%}érgg%free e&%ﬁl%uggﬁggjﬂgn US% RZ, Hi'é"gleffial%%%rr A3 ene

group. In a rgglrcﬁx%ﬁgf erred conpound, Y'~, a preferred substituent of R2, is
a CZ_3 lower alkylene group. Still further, in a preferred conpound, Zg, a

20 preferred substi tUerﬁnf?fpfgte&ﬁéﬁgoﬁgggﬁzt:ia%uhgdu%reds%%Stai tuted |ower

al kyl ene group. In a nore preferre 9, a preferred substituent
of R2, is a lgweredl iyd e@leo%oyp-aﬁnaﬁia%bhe&oggrasp&%wra%dictoraé%und, 29,

a preferred substituent of is a CZg lower al kyl erie group. Still
further, in dpnefal rad sonpedndars’ amadphef grbedcsubst grvept. of RZ, is an
unsubstituted or substituted | ower al kylene group. In a nore preferred

36 conpound, Ezmmral g effergwech saibstotaeningf gR2upi 8ag Lawefdal:kylcgne group.
In a further nore preferred conpound, Z", a preferred substituent of Rz, is
a C2_9 | ower sldapermeigr aup. (o8t | dfdr t ber trin) ehppebeceedlconpound, RB",
a preferred substituent of R2, is an unprotected or protected am di no
group. | At e prafeagedd eonpermdl aRBtyla peehelr edcstbsti beeapeydf RZ, is
an am di no group. In the present invention, exanples of a 10 preferred

am no prot ecBHGHBUp LTI bdePBrdRcHPLBP oapl dareaE RifRoXyE8r BONy|

group, an aryloxycarhonyl group, an aral kyl oxycarbonyl group, an aral kyl
group, an al &Pfa%%&ﬁ eﬁﬁi%,p%‘ﬁt%?§?$h¥6t%FrBh 9%2@%{293?@ PE&NGFMLGPouUp, an
aryl sul fonyl _gr. a .15 -di al kyl am noal kyl i dene gr ou an_aral kyl i dene
group, a nit raoéﬁ%(? ntleﬂcr%‘lur?ge f%]t%(flo%?/’cl‘:il%a%Jr%?ky??géﬁ%' giSHﬁ;mg’

cyel oal kyl | dane ¢l A% AXHAEN AU MO0 BoleLonyel Lo Al kYl A0 oup, and a
yl group. anpl'es of a nore preferred amno protécting

15 aspartic acid, glutamic acid, asparagine, glutamine,
arginine, lysine, histidine, hydroxylysine,
phenylalanine, tyrosine, tryptophan, proline, and
hydroxypreline); alkyloxycarbonyl groups such as
methoxycarbonyl, ethoxycarbonyl, propyloxycarbonyl,

20 butyloxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl,
heptylexycarkbonyl, morpholinocethoxycarbonyl,
trichloroethoxycarbonyl, tribromoethoxycarbonyl, 1-
acetoxyethoxycarbonyl, 5-methyl-2-oxo-1,3-dioxol-4-yl-
methoxycarbonyl, tert-pentyloxycarbonyl, tert-

25 Dbutoxycarbonyl, diphenylmethoxycarbonyl, 1,1-
dimethylprepoxycarbonyl, iscopropoxycarbonyl, or 1-
adamantylexycarbonyl; cycloalkyloxycarbonyl groups such

as cyclopentyloxy or cyclohexyloxy; aralkyloxycarbonyl



20 group may include an acyl group, an al kyl oxycarbonyl group, an
| oxy bonyl group, an aral kyl oxycar bonyl group, an aral kyl group, and
al koxyal kyl group. In the present invention, exanples of a preferred
anldrno protecting group may include an acyl 25 group, an al kyl oxycar bonyl
group, an aryl oxycarbonyl group, an aral kyl oxycarbonyl group, aralkyl
group, an al koxyal kyl group, an arylthi%® group, an al kyl sul fonyl group, an

aryl sul fonyl grou an_oxygen- contai ni n 7 heterocyclic al kyl group,
and a substit%ﬁ%ﬂé%r??? g g Be“EX ﬂﬁV8§%89n§iwan preferred exanpl e may

i nclude an a r.ou n_aral k up nd, an alko al ou

Conpounds shg%%Iﬁﬂb%g%yggxﬁc?5b¥§yg BMPégéopgﬁFgég i @né%Wpégnds of the

present inve In the t abl es re ents nethyl; Et represents
et hyl; Pr reg%%ggﬁ¥%b ?%% ?Xy%%r?% ¥e5eﬁfs%b3tyl Bn represents benzyl;

c-Pr represents, %ﬁ?ﬁepr §?éa%ﬁ g?reéﬁgﬁ g%gé%l gﬁC%EQ%EQ’sd%%

represents acetyl; resen

tert-butoxyc esen r du 38
[Tabl e 1] R,aésbwén%f&g}(ggfbéﬁﬂ 80E$,8-BRRANKL ALY LASHLES1due -

~RR XR R Ani dida; ﬂz"@é’fh% 1 CHREHe CHz 1 HAT ot vk @a%e%y%ZCHZCW HVe
Am di no- CH2CHZCH2- Hn- Pr Am di no- CH, CHz Hn- BuAm di no- CH, CH, CH2- Hn- hexyl Am

di no- CHzCH, Qﬂﬁﬂﬂmﬁ@ﬁmﬁﬂ%@&ﬂsh@hPéé\”bdhﬁ)@tﬁho@@l%ﬁ ;CH2COOHAN d
i no- CHZCHZCHZ- H- CHZCHz COOHAM di no- CHZCHZCHZ- H- ( CHz) , COOHANi di no- CHZCHZCHZ- H

- ( CHZ) QCOOHAM rth Inioy ICHP(aHREH?= Ik i Gz ) ISEREHAM dil phe Gz fabz 6512 , Ho€HZCH, OHAm di n
0- CHZCHZCHZ- Al | yI Al | yl Am di no- CH2CHZCH2- ¢- Pr ¢c- Pr Am di no- CHz CHz - HHAm di no- CH
Z( CHZ) ZCHZ- HrAmi tdi irvo -a0HRGHz) IOHZG 6 (1073 SCD0MAMnd £ hox @rR BZ) , CHZ- HHAMI di n
0- CHz( CHz) QCHz- HHAM di no- CHZCH( CH3) CHZ- HHAm di no- CH( CH~) CHZ- HHAmM di no- CHZCH
=CHCHz - HHIQ - edyZasdyaaiiines oy .GH2CHeOHRO HHRE ek e Bl 8 N8 SH2EHZCHz - HHN- Cbz- am

i di no- CHzCH2CH2- HH 39 [Table 2] R -~O . )
trichloroethoxymethyl, 2-{trimethylsilyl) ethoxymethyl,

or l-ethoxyethyl; arylthio groups such as 2-
nitrophenylthio or 2,4-dinitrophenylthio; alkylsulfonyl
or arylsulfonyl groups such as methanesulfonyl or p-

15 toluenesulfonyl; dialkylaminoalkylidene groups such as
N,N-dimethylaminomethylene; aralkylidene groups such as
benzylidene, 2-hydroxybenzylidene, 2-hydroxy-5-
chlorobenzylidene, or 2-hydroxy-l-naphthylmethylene;
nitrogen-containing heterocyclic alkylidene groups such

20 as 3-hydroxy-4-pyridylmethylene; cycloalkylidene groups
such as cyclohexylidene, 2-
ethoxycarbonylcyclohexylidene, 2Z2-
ethoxycarbonylcyclopentylidene, Z2-
acetylcyclohexylidene, or 3,3-dimethyl-5-

25 coxycyclohexylidene; oxygen-containing heterocyclic
alkyl groups such as 5—methyl—2—oxo—2H~1,3—dioXol—4—yl—
methyl; and substituted silyl groups such as

trimethylsilyl.




~X~N~Y~ R5 N R

QXYWR Ami di no- (CH, ), - - (CHZ) Z- HHHAN di no- (CHZ) , - - (CH2) 2- HHAcet yl Ami di n
= - (CHZ) 2- HHMe A di no- (CHZ) , - - ( CHZ) 2- HHEt Am di no- ( CHZ) , - - ( CH2) Z- HHn-

Pr Am di no- (CHzZ) , - - (CHZ) Z- HHn- BuAmi di no- (CHZ) , - - (CHz) z- HHn- pent yl Am di no- (CH

Z) , - - (CH2) 2- HHn- hexyl Ami di no- (CHZ) , - - (CHZ) 2- HHAI | yI Anmi di no- (CHZ) , -- (CHZ) Z- H

Hc- Pr Ani di no- (CHZ) , - - ( CHZ) 2- HH CHz CooHAR di no- (CHZ),--(CI—|z)z-HI—|-CI—|zCHzCOO—|A

|mngl ?&é?ﬁ)(ua(z)cgzm( %%“a@@%%’% g'frr‘]%n%%‘” m%%i@éﬁmﬁ
i i oste Begy 5O2RkEY) ST A SR G r(z A ek by
E%ﬁ% Eﬂ%&%?%@%ﬁ&ﬁ&%é&?%&% FrRETRna d»f’no ?@fz%*ﬁ%*m 2

HHHN- et hyl ang, i 7..EH i Z- HHH
40 [ Tabl ey3] rTE'bflaﬁgsl&C&'—"Q’uPS(|§H%}lxaﬁ \Q/%N%gﬁcr}%\ g%??’% RO%XQQE fc(ﬁgi% RS

oL € N di m 2) Z-
L (A OnE (Rt i gty O lBD 2

Am di no - (CHAf -suclHy) a1+ ( &HZ), baé&berBthha@mﬂﬁdﬂhdﬁn(BéMtS(C}z)
-(CHZ) 2- -(CHZ),- c-Pr c-Pr Amdino Amdino -(CHz),- -(CHZ) Z- -(CH2)Z- HH
Ami di no Ami dipwod{&Z) dith (€HR}Za1- 6EHAY, subdhHaAMNidie Alidhiing adi@7Z) , -
-(CHz),- -(CHz),- HH Anmidino Amidino -(CHz)Z- -(CHz)Z- -(CHz)Z- HH

Ami di no Am dilmpde¢IOHEbe a¢ ClZ) @r s(CEHEYS< HchdAmsdilng Aricdiveed (WGHZ) 6-
-(CHZ) z- -(CHZ)6- HH Amdino Amdino -CH(CH )CHZ- -(CHz)2- -CH(CH,)CH2- H
H Ami di no Ami @ $niCH THp xRy § Crizac{ delzpEch- eszCRErtE ricHzc id  H fatmdidno

Am di no - CHZCH=CHCH2- -(CH~)z- -CHZCH=CHCHZ H H Am_ di no N -hydroxyam di no
-(CHz), - Lo, -3eAC-aFH & ARLEFHO RCAEY hframTdicFeacetHE) acid,cHz) 2-

-(CHz),- HH Amdino NCbz-amdino,-(CHz),- -(CH2)2- -(CHz),- HH Amdino
[ Tabl e 4] R ©X q {f ?gpﬁg%ﬁﬁcza@}d,/and salts produced Wi'th

RsaR XYaYbZaRs idin CH?) Z- Anmi,di noAm di no- (CHZ
(CHz) Z- Oxal yI=% A?éld‘fl%oi\‘ﬁ?% ﬁé)%%?“ Eé%}zl)lco%& " (CHZ) Am( di nZ)Am

e e o R D e G
ilcfergngl 5]( Q%@thtfmﬂéwfmm@oa@tﬁ%g%mﬁ%hés%%wﬂ Gid4)y.- Am di no

R G XRAT i nRAGHAZ $1E gk 10D (010 o £ HAMT denal GEHEL-Ag] dkeobueCr) 3. HA
m di noO (CH2) , - Et Am di noO ( CHZ) 3- n- pent yl N- Ac- am di noO ( CH2) 3- HAm di noO (CH

2) Z- 2- (4- am dd anlaph enoxyn) @t dnyk Aot di hiod: { 2038t 31 64sarhdeBogbanaxy bpr opyl Am d
i noO (CHZ) , - 4- (4- ami di nophenoxy) but yl Am di noO- ( CHZ) 3- 5- (4- ami di nophenoxy) pe
nt yl Am di noOHCH2)Bi18n 4 4s bt =i popdierectyy heby s Akadlii neOe@€hh) meda(4- am di noph
enoxy) but yl Ani di noO- ( CHZ) 4- 4- (4- ami di nophenoxy) but yl Ani di noG- ( CHZ) 5- S- (4- am
i di nophenoxy)33EHt ya SArf 3l o (THAYR9BE § Yumhi drnephenogylhexyEnH salts

N-nethylamdino O -(CHZ)3- -(cH2~ ~\ N M
produced with nitrogen-containing organic bases such as

20 trimethylamine, triethylamine, tributylamine, pyridine,
N,N-dimethylaniline, N-methylpiperidine, N-
methylmorpholine, diethylamine, dicyclohexylamine,
procaine, dibenzylamine, N-benzyl-B-phenethylamine, or
N,N'-dibenzylethylenediamine. Among the above

25 described salts, preferred salts cf the cecmpound
represented by general formula [1] may include
pharmacologically acceptable salts.

The substituents of the present invention, R?,




NHH~ -Ac NAc-amdino O-(CHZ)a- -(cH2r NH N - hydroxyam di no O - (CHzZ) 3-
-’H-3 2\ H~O-Ph NCbz-amdino O -(CHz)3- -(~~~a p--O~H 42 [Tabl e
6] a O y ~XIN.~ "NZt Gan \~/ Ren R~y

R XR Y'Y ' ZG'RacAmi di no- (CHZ) Z- H- (CHZ) 2- - (CH, ) Z- - ( CHZ) Z- OAmi di noAni di no- (CH
T) 2- H (CHZ) Z- - (CH~) Z- - (CHZ) , - OAmi di noAni di no- (CHZ) , - H (CH2) z- - (CHZ) Z- - (CHZ)
, - OAmi di noAni di no- ( CHZ) 4- H ( CHz) Z- - (CHBZ- - (CHZ) , - OAni di noAni di no-(CHz)5-H-

CHZ) Z- - (CHZ) Z= di NOAI o 6- %5 OAm
i monn 0 no- (G2) " FO) < L2y os Gz B dF noRen it (CHEF, (o) 2-- (
no- (1) - 14 (52 Bt Bhp) o %*aﬂwé"@%kﬁa%%@%aé%ﬁ%%% (o) 7.
no- m Qi L -
CHZ) 5- QA di noAm di CH
2 FZ(WTZE’%%‘EE" ?%E%(%n?a% AEAERE &3?09(% ez () 6 O
d Am d &HA 5 5 - di H (CHz
-I-?CC)J—E])ZI-??CI(—F)eOAm di noAm?:h %%E@ j[g%)a %ég@p %@ﬁ@m di F]ON—ZTE
thyl ani di no- (£, mma)z?f&g{ﬁ ﬁ@g@mw Febhy, amn AN A di no- ( C
c-a

H2),-I—I-(CI—IZ)2--(CI—12)Z--(CI—IZ m di noN hydroxyam i no- (CHl) -H (CH2)
, - - (CHZ) Z- - ( @)t = EDed hysFioxyan] dhpabbggz . agindhBo- (:Qfl%)amolgﬂ( CHZ) 2- - (CHZ) Z- -
(CHz) , - ON- Cbz- ami di no 43 [Tabl e 7] RONY-NNR~R~-T i R YRSR6 R
~CHi ~OH Ami dimp:lrcﬁ@ﬂza:zbarhbjrﬂp~a1hith{1MBﬁgianhg}umexyCLClﬂib)anr HiktyicH, ~ i
0-0-Ph N Amdino -(CHz)z- Me M M Ami di no -(CHz)4- HH H Am dino
-(CHz) z- H HaBHINH ReweN-dAtkahi dipoli¢ Caplze, Hl blvkir| Fallyd aglinRSaRdz 3 Re R
l | G. XN~ .N2-03R G XYZR RG R
Am di noO- ( CHZ)gre GHyy LartiGry) owiosa alvy i aosnpei naOLO@HZ) p-lkyHz) 5- - (CHz) y
- HHO4- am _di noAm di noO (CHz) y e--(CHz) y- HHOX4- am di noAm di noO (CHz) y- - (
CHz) y- - ( Gz) A4RYDy- aﬁn%ﬁ%ﬁhﬁ%ﬁ(mw - CHRY2r- pbkeXY- FIHOIPamadi noAm di
noO- CHZCH( OH) CHz- -

- CHZCH( OH) CHZ-F4534- %W%%cﬂ{%b y2D (BFET 29T PBRr ) fIHARY Lani di noAni di

noNI—I—(CHz)y-;%(CHer %5'\-@ am di I’lOAITédI noi}% iy"rg%a ) Z-- (CH2) y- ACA
am di noARdi' 608(6%5%/2/? YZ-9XCR) v HEGB: 8t &Y noRF mEPhy BB di noO(CH
0 (TR AR MO AL SO N B RGO (Om) 2
Zyslr;)xyam di "@Q(&hpyl )N Qi 2l G PoQs { CHE) Y ( Griz) Zra £ Chiz )}y EHOM; G2 - ani di no(
15 group, a lower alkylsulfonyl group, a lower
alkylcarbameoyl group, a lower alkylsulfonylamino group,
a lower alkylaminosulfonyl group, a carboxyl lower
alkyl group, a carboxyl lower alkenyl group, a hydroxyl
heterocyclic group, a lower alkyl heterccyclic group, a
20 lower alkoxy-lower alkoxy group, a halogenc lower alkyl
group, a lower alkoxy-lower alkyl group, a lower
alkoxycarbonyl-lower alkyl group, and a lower
alkoxyimino group.
Substituents, R', R, R%, R™, R™, R%, R®™, and
25 R™, may further be substituted by at least one group
selected from the group consisting of an unprotected or

protected hydroxyl group, a lower alkyl group, a lower

alkenyl group, a lower alkoxy group, a lower




44 [Table 9] O-X~ ~ -Rya R

Rya i no- (CHZ) 3- - (CHZ) Z- NHz Ami di no- ( CHZ) 3- - ( CH2) 3- NHzAmi di no- ( CHZ) 3- - (
) Y- NRZAm di no- ( CH2) 3- - ( CHZ) s- NHZAmi di no- ( CHZ) 3- - ( CHZ) s- NHzAmi di no- (CHZ) 3
- - (CH2) 5- NHACNHz Ami di no- (CHZ) 3-- CHzNH Amidino -(CHZ)Z-\ Hx ~ "' NH Ami di no

-(CHZ)s-/ \ Hz NHAnidino-(CHZ)4- / \ Hx NHAm di no-(CHZ)5- / \ Hx NH
Aridino -(CHZ)s-/ Hz ~ ' NH Amidino -4€Hz)z-/ \ / \ HxNHAm di no- (CHZ) 3- \
| ~ HzNHAni din EéCHz%% /N/é/ \ HzNHAm di no- (CHp) 3- - (OHz) 6 ~NH

Ani di no- ( CHz) - 2¢ Ek§ ERRP e ART 8FRo- PEHZFE-- ~@f \aryl group, a

HVeN- et hyl am di 0o; (GHE) 3- D o, & cycloalkyl group, and an aralkyl

group.
Substituents, X, Y, Y¥, Y% Y9 ¥Y°, Y% Y%, 7z,
5 z*, z° z% z° 29 2", and W, may further be substituted
by at least one group selected from the group
consisting of a cyano group, a nitro group, a halogen
atom, an unprotected or protected amino, hydroxvyl,
carboxyl, carbamoyl, hydroxycarbamoyl and lower
10 alkylamino group, a lower alkoxycarbonyl group, an acyl
group, an aryl group, a heterccyclic group, a
cycleocalkyl group, a lower alkenyl group, a lower
alkylsulfonylcarbamoyl group, a lower alkylcarbamoyl
group, a lower alkoxy group, and a lower alkoxycarbonyl
15 group.

Substituents, Y°, Y%, Y*, and Y", may further
be substituted by at least one grcup selected from the
group censisting of a cyano group, a nitrec group, a
halcgen atom, an unprotected or protected aminc,

20 carboxyl, carbamoyl, hydroxycarbamoyl, hydroxyl group,
a lower alkylaminc group, a lower alkoxycarbonyl group,
an acyl group, an aryl group, a heterocyclic group, a
cycloalkyl group, a lower alkylsulfonylcarbamoyl group,
a lower alkylcarbamoyl group, a lower alkoxy group, a
25 lower alkoxycarbonyl group, and a ketc group.

The above described substituents may further

be substituted by groups exemplified as substituents

for esach substituent.




N-Ac-am dino -(CHZ)y-/ \ NHACNH N - hydroxyam di no -(CHZ)3-H - ~-~"-0" NHH
-@N- Cb m di no- (CHZ) 3-i ~NH 45 [Table 10] Yb 2 3,Reca R ~ ~ G? X ~
Z= ~ \ 4'  Am di noO (CHzZ) y- Oxal yl - (CHZ) 6- O4'

- am di noAm di noO ( CHZ) a- Oxal yl - CHZCH: CHCHz- O4'

- am di noAm di noO (CHZ) y- Oxal yl - (CHZ) a- CB' - am di noAm di noO ( CH2) 3- Car bonyl - (
CHz) 3- &3'

-am di noAm di noO- CHZCH( (.OBn am di noAm di noO- (
D)3 Ocal 1 - (i) 3 Nt TRV AF no R B AR 2GR vA Gy N

::ggggzgﬁg;g:%@%ﬁ% %z--%%ﬂgéé %gﬁé)é 8%t1tuents for each
:gg:g:ggﬁg:g:noc}§ @%ﬁg%% (gggE%b%ﬁltuted by keto groups.
-am di noAm di noG (CHZ) 5Théck@lgowﬁ%2):q_§6un@@ Qf%%o@?ecye‘l%%l(yaﬂ@ 6--(CHZ) ~

-(CH2) s-O4' - am di noAmi di noO- (CHz) 3 3--(CHz) a

- ani di noAmr, di Lﬁ@& (%"Z&om (()‘Qh@%zlbf( %) %H@@ent invention:
- am di noAm di noG ( CH2) 3- - CHZCH( CH~) - -

-am di noAm di noO- CHZCH: ﬂ-&ﬁpoﬁﬁhZMer@Iﬂacﬁl CGHeHEn (dnp a8t dEpeAnbei noO- CHZCH
(CHB) CHZ- - ( CHz) Z- - CHZCH( CH5) CHZ- O

- ami di noAni di o €z ShiB) GhiZ - g ¢ Ehip) 25- pEHZ paadl e aniadiceepriudidnoO- CHZCH( OH
) CHZ- - (CHZ) Z- - CHZCH( OH)) CH2- O4' - ami di noAmi di noO- CH2CH( CHS) CHI - - ( CHZ) Z- - ( CH2)
y- O4' - ani di noArd ok o R Gz )3y nGHIAR> - 1CHIY) yiBhore preferable.

-am di noAm di noO- ( CHZ) 3- - CHZCH( COzH) - - ( CHZ) ~- O4'

-am di noAm d| noO(CHZ) ~A - ‘E}PJIMIZ@@ Oyhegeky) £- 08’ anahtﬂélub@tltudt@d[ Tabl e 11]
Ra 322 3 Rea R y~ |~ &Z Gsa ~'a tZea Amdino 2-F CC 2'-F
4" - am di n]oO Aﬁltﬁwtgl@% J@@er@hkyéﬁ?au HECORRI dEnprefrEagle-2' Ave

4' -am di no Am di no 2- C‘J*(\]{? CC2-0w 4 - amdlﬂ]g Amdino H2-N2'-NH

4' - ani di no N?%‘EFFRH $Ie P X A HRYRYI 2 é{#ﬁ8€49r§?P}> BSI PR C C H H-

N - et hoxyamiZ He A H - eC RO Al ot 3 Ly ) SR Ac Ca SPHBEH C C H
ooy NS DAL o0 Gk e By S D
Q~"'~20 ~ ~ Rs. A compound wherein G' is an oxygen atom is
15 preferable.
A compound wherein G is a carbon atom is
preferable.
A compound wherein R® is at least one group
selected from a hydrogen atom or a halogen atom is
20 preferable, and a compound wherein R® is a hydrogen atom
is more preferable.
In a preferred compound, R® preferably
represents a group represented by the fcllowing formula
(1), (2) or (3):
(1)
3c

/N\ 4c




R XY~zaReaAm di no- ( CHZ) ~- - (CHZ) 2- - (CHZ) 2- 4' - am di noAm di no- ( CHZ) 3- - (CHZ) 2- -
( ) 3- am di noAm di no- (CHZ),--(CHz) Z-- (CHz) a- 4' - am di noAm di no- (CH2) Z- - (
) 2- - ) Z- 4' - am di noAm di no- (CHz) Z-- (CHZ) Z- - (CHz) , - 4' - am di noAmi di no- (C
HZ) Z- - CHzZ- - (CHZ) 2- 4' - am di noAm di no- (CH2) 2- - CHZ- - (CH=) , - 4' am di noAm di no- (C
HZ) 4- - (CHz) z- - (CHZ) Z- 4' - am di noN—rrethyIamdl no- (CH2) , - - (CHZ) 2- - (CHZ) 2- N- net
hyl am di noN- Ac- am di no- (CHZ) --(CHy) , 8CH, ) 2- N- Ac- ani di noN - hydr oxyami di no
-(CHz), --(C}Z)Z--é 2-N droxyanlgg noN- Cbz- ani di no- (CHz),--(CHz) 2--(CH2
) =- N- Cbz- ami df'Hor 1“4 [ﬂfsBF Sf@]tSs@r fj&rogle“f@rtrﬁﬁf}faa@/r@f@WI i 10 H NH
~ NH, HO C OUWN\: ~J' ~ Nf N~O w HN NH, p~
H Wien an |séﬁ§ﬁ?%;lzﬁ g%%??ta?r|§8nﬂpsu EBﬁﬁPFFg O§bﬁ&bsq ( Z, etcp)

th d I It 5
Thereof |t hoca s Loabi LER FRON £4PY ?ﬁﬁﬁz‘rsgﬁ‘” TSy A adarti on,
a sol vate, ajg% 5% vagﬁogﬁl grg?oggcggﬁg X reO%J%%llncluded in

i nvention. cnng

t he present a net hod pro e "Compound of 10 the

pr esent ira/emxisqsbywu@@dd&sc subed; e Theacampound g the aesgnt nvent i on

i s produced by conbi ned use of nomn met it can be
produced by tdie.d0}1 aypdg schemes. [ Scheme 1] 15 A conpound represented by
general fornula [l'a] can be produced, for exanple, by the follow ng

(2)

R RS
| |

/N\Yd’N\RTd

wherein Y® represents an unsubstituted or substituted
C,.s lower alkylene or C,, alkenylene group: each of R™
and R™, which may be the same or different, represents
10 a hydrogen atom, an amino protecting group, or an
unsubstituted or substituted alkyl, cyclealkyl or
alkenyl group; and R™ represents a hydrogen atom, an
amino protecting group, or an unsubstituted or
substituted alkyl, cycloalkyl or alkenyl group, or a

15 group represented by the following formula:

wherein Z° represents an unsubstituted or
substituted lower alkylene or alkenylene group, R™
represents an unprotected or protected or unsubstituted

or substituted amidino group, or



schene: R3 HN[4) Ra R~ Ra /~G.X~L [2] R3a H\WRQ@ 4a] 48 a Ra ~& . X~L [ 3]
3 HN~ 4a] Rt Ray Ra RrX R3a ~nidination ~ GN ~&~X~t~ [5a] F [laa] R
-L [ R36 L [4b, R~ ~Ra ~G X.NRa I1Q[~ a Ra Ra R Amdination ~ 3

G.X~-N~R la [5] R wherein R a represents a hydrogen atom R3b represents
the sane substituent as for R3, except for a hydrogen atom RO represents a
cyano group or an anide group; L S repr&sents a | eaving group; each of X
Rl, R3, R, Ra, Gl, and Gz has the sane neani ng as descri bed above. The
conpounds repl‘%éent ed by general formulas (2] and [3] can be produced by a
met hod described in International Publication W96/16947, or nethods 10
equi val ent thereto.

Ye

—N N—Z%0 R®

\\Ye

wherein each of Y®and Y*, which may be the same or
different, represents an unsubstituted or substituted
C,., lower alkylene group; Z° represents an unsubstituted
5 or substituted lower alkylene or alkenylene group; and
R’ represents an unprotected or protected or
unsubstituted or substituted amidino group. In a more
preferred compound, R® more preferably represents a

group represented by the following formula:

'
—N/ \N—ze—o—@—R“
YB

10 wherein each of Y* and Y*, which may be the same or
different, represents an unsubstituted or substituted

2

C,., lower alkylene group; Z° represents an unsubstituted
or substituted lower alkylene or alkenylene group; and
R represents an unprotected or protected or
15 unsubstituted or substituted amidine group.
Moreover, in a preferred compound, R?
preferably represents a group represented by the

following formula (1), (2) or (3):

(1}



(1-a) The conpounds represented by general formulas [la] and [l aa] can be
duce y reacting the conpound 49 represented by general fornula [2]
h t hé conmpounds represented by general fornulas [4] and [4a],
respectively, in the presence or absence of a base. A solvent used in this
reaction is not 5 particularly limted, as long as it does not affect the
reaction. Exanples of a solvent may i nddQde: al cohols such as nethanol,
et hanol , isopropanol, or tert butanol; am des such as
N, N- di met hyl f ormam de, N, N di net hyl acet ami de, or 1-nethyl-2-pyrrolidone; 10
hal ogenat ed hydrocarbons such as nethylggte chloride, chioroform or
di chl oroet hane; aromatic hydrocarbons such as benzene, toluene, or xylene;
et hers such as di oxane, tetrahydrofu[gjd\anﬁsole, di et hyl ene gl ycol di et hyl
ether, or ethylene glycol nonomethyl “etheR 15 nitriles such as
acetonitrile; and sul foxides such as dinethyl sulfoxide. These sol vents may
be used in conbination. Exanples of a base that is used in this reaction as
desired may iwicdmlen Rétmdpmddendsles suchoddn astsadi im arthexi de, sodi um
et hoxi de, potassiumtert butoxide, or sodiumtert-butoxide; inorganic bases
such as sodi pmdiyeirokigleyr pob asst uanhydsoksdeétusedi vm kiudathanatee sodi um
carbonat e, potassium carbonate, sodium hydride, or potassium hydride; and
organi ¢ basesc¥5l gk hsot rébkéyy hngneupr pydi 8 heepBaehnasbase may be

5 hydrogen atom, an amino protecting group, or an
unsubstituted or substituted alkyl, cycloalkyl or
alkenyl group,

(2)

R R%
| |

/N\YQ/N\R79

wherein Y represents an unsubstituted or substituted
C,.¢ lower alkylene or C,, alkenylene group: each of R

10 and R, which may be the same or different, represents
a hydrogen atom, an amino protecting group, an
unsubstituted or substituted alkyl, cycloalkyl or
alkenyl group; and R’ represents a hydrogen atom, an
amino protecting group, or an unsubstituted cor

15 substituted alkyl, cycloalkyl or alkenyl group, or

group represented by the following formula:

e

wherein Z° represents an unsubstituted or



used with respect to the conpound represented by general
r,ar r,so of 1 : 1 or greater, and preferably at a nolar ratio of 1 :
t S 1 Inthis reaction, the conpounds represented by general
formulas [4] and [4a] may be used with respect to the conpound represented
by general fornmula 5 [2] at a nolar ratio of 1 : 1 or greater, and
preferably at a nolar ratio of 1 : 1 to35 : 1. This reaction may be carried

out at 0C to 200C Ereferably at 0C.to 150C, for 1 mnute to 24 hours.

(1-b) The conﬁ%ﬁﬁéi
reacting the conpound regresented b%ﬁ eneral formula |

conpound r epr ESBAERA by

aal] with the

BnEPRIFOLSF

of a base. This reac%ign y be carried out in the same nmanner as the
1 PRECE Agre®

reaction desc?t b2d°?
repr esent ed bEBQeneral formula [4b] may be used with respect to the 20
conpound repres

IPa9PHPrhi°¢ reaction, the conpound

ented by general fornula [laa] at a nolar ratio of 1 :

formula [2] at a

1

10

BpFEsAAVEE By kydfeéraloTt GrlkAny [eng E%#iBe Broduced by
|
4RI Sstte Pk itstadsence

1 or

greater, and preferably at a nolar ratio of 1 : 1 to 5 : 1. This reaction
may be carried out at 0OCto 2%00, preferably at 0OC to 150C, for 1 mnute to

24 25 hours.

10

15

Y
—N_ >—2"0 R
Y

wherein each of Y” and Y", which may be the same or
different, represents an unsubstituted or substituted
C,., lower alkylene group; Z" represents an unsubstituted
or substituted lower alkylene or alkenylene group; and
RE" represents an unproteéted or protected cor
unsubstituted or substituted amidino group.
Furthermore, in a more preferred compound, R’ more
preferably represents a group represented by the

following formula:
hl
';Y h 8h
—N, >—7"0 R
Yh

wherein each of Y" and Y", which may be the same or
different, represents an unsubstituted or substituted
C,., lower alkylene group; Z" represents an unsubstituted
or substituted lower alkylene or alkenylene group; and
R*™ represents an unprotected or protected or

unsubstituted or substituted amidino group.



(1-c) Each of the conpounds represented by general formulas [5] and [5a]
be ,)duced by reacting the 51 conpound represented by general
formul a13] with each of the conpounds represented by general fornulas [4],
[4a] and [4b] according to the schenes 1-a and 1-b. (1-d) 5 The conpounds
[la] and [l aa] can be produced by ami di nat| ng the conpounds [5] and [5a],
respectively. Wen RO is a cyano group, 3%mi di nati on may be carried out

according to the net hodf descri hed |g 10 Internatlpnal Publ i cati on
W096/ 16947; the Jour nal “'of 2 NBBFEFREFPACRERPSERG (R Msu PI&gtE 5$dvol . 36,

1811 to 1819,, 1993 Ch t . Og. Ch ,
Vol . 64, pp. %fol%eﬂagféﬁ Ao 51 Bedr e ¢ %ﬁé’l?e; nEHan cal oot el y
J. A Ch | 107 7 . , . s hod
(eqw v;nl ent e{nPPere JC%% VPOU e%gaﬁ{lél % i gﬁ‘%eg &ar it g)&t&?ftr 55 wgysof

d t 3 di
am doxi e or anatelee hetcol. Vi, Gact] o0 Ry e eaCt o Bupeeccptng
1995; Syntgetd,G %ﬁ“%é@ﬂzu%{ﬁ{ 036R2 PP 3%%3;1]}& %3§€om1§803§t[‘g

Journal of Medicinal Chemstry ‘Chem

4,07D, 2000; gﬂ&&gy% C@td BBup voI 44, pp. 1,217 to 1 230, 20D1; and
the 25 Chem cal har rraceutl cal BuI letin CChem Phar m BuII ), vol. 49,

pp. 268 to 277, 2001, alcr@i-hegs ﬁﬂuav%kémért:e@r@bgpoh{ﬁae specidically, the
reacti on may be 52 carried out by the method described as "scheme 2."

When RO is amprafiederagt aupys @it gemat dOnRiyayi ven daydiegewudt@acosdi ng to the
net hods described in the Journal of Organic Chemstry (J. Org. Chem), vol.
33, 5 pp. 1, 678w pB8kGt1eH8yronp et hods egaukaténtitedeveto. (1-e) A
conpound from which an am no protecting group is elimnated can be
produced,1las sapsrtopritack a iy ¥ rom ehel eahpvundsorepr eSenaedoby gener al
fornmulas [l aa] and [5a] wherein, in the conpounds represented gener al

f or nul as [Ia]Pr§rfd3r[rEﬂd BRI AR aaPéeéﬁifﬁédpﬁépéétlfCH@D@r&% K or

ei ther one of,

iS an amno protectin rou Scheme 2 A
conpound repﬁ@s@n?@’dﬂrﬁgedbr‘?etrc’dﬁ“ ot n%??l%fog%% b‘égp%aﬁg doTf 6P exarrpl e,
by the f0||OWH¥%b§%(%n%ed or substituted alkyl grcocup. In a further
more preferred compound, R*, a preferred substituent of
15 R®’, is a hydrogen atom, an amino protecting group, or an
alkyl group that may be substituted by a carboxyl
group.
Furthermore, in a preferred compound, R, a
preferred substituent of R*®, is a hydrogen atom, an
20 amino preoctecting group, or an unsubstituted or
substituted alkyl or cycloalkyl group. In a more
preferred compound, R™, a preferred substituent of R?,
is a hydrogen atom, an amino protecting group, or an
unsubstituted or substituted alkyl group. In a further
25 more preferred compound, R, a preferred substituent of
R°, is a hydrogen atom or an amino protecting group.
Still further, in a preferred compound, R%*, a

preferred substituent of R?, is a hydrogen atom, an



53 NC~- LI 3 & GXNR~4 R-OHhl [Sa] RAc i d NHZOH H2S OR' s , Base OOH

g~R '"RaHN~ HN & G,XNR "G Gd(.NR3 _ iy ~S~Raiy RHN-
[50] RJ~z & G, X,NRa ~4 [y] R Acid anhydride R'L Acid halide [11] to NH,
, NHQLz, R HNOR Lg] ~ ~R ~~R-. H\HNor & G-NR G &~C. N. R [10] Rs

[ 5~ Ra ami ne conmpound NHs NH,, Lz, '($] |L Reduction or am ne conpound R~ Ra
~&X.N.Rz [1 a] Ra Reductioi wherein edéh of X, Ra, R, R3, R d, G, and
L has the sane .meani ng as described above; each OE,R| agd R11. represents an
al kyl group; 2N ept" S HETOYRn At ot o ERPEEY FB%F Y9P3up; and RL3
epresenl s 2 JHIUST o S5 o A MSHPRLL LUk sthor SHbstLtyLed acy
preferred compound, R*, a preferred substituent of R%,
is a hydrogen atom, an amino protecting group, or an
5 unsubstituted or substituted alkyl group. In a further
more preferred compound, R*, a preferred substituent of
R, is a hydrogen atom or an amino protecting group.
$till further, in a preferred compound, R, a
preferred substituent of R?, is a hydrogen atom, an
10 amino protecting group, cr an unsubstituted or
substituted alkyl or cycloalkyl group. In a more
preferred compound, R, a preferred substituent of R?,
is & hydrogen atom, an amino protecting group, or an
unsubstituted or substituted alkyl group. In a further
15 more preferred compound, R’™, a preferred substituent of
R’, is a hydrogen atom, an amino protecting group, or an
alkyl group that may be substituted by a lower
alkoxycarbonyl or carboxyl group. -
Still further, in a preferred compound, R*, a
20 preferred substituent of R?’, is an unprotected or
protected amidino group. In a more preferred compound,
R*, a preferred substituent of R?, is an amidino group.
Still further, in a preferred compound, Y%, a
preferred substituent of R?, is an unsubstituted or
25 substituted C,, lower alkylene group. In a more
preferred compound, Y°, a preferred substituent of R?,

is a C,, lower alkylene grcup. In a further more

preferred compound, Y° a preferred substituent of R?,




59 [6] can be produced by reacting the conpound represented by general
fg a] with the conpound represented by general formula [7] in the
sence of acid. 5 As a solvent used in this reaction, the conmpound
represented by general fornula [7] may be used as the solvent, or any other
solvents may be used as long as they do not affect the reactlon Exanpl es
of a solvent may incl ude: ethers such as? di oxane, 10 tetrahydrofuran,
ani sol e, or djethylen | yc et her; ketones such as acetone or
2-but anone; ahd hatoy %ﬂ ﬁ%% bBhSUBuch as nethylene chl ori de,

hi f 1, 2-dich t Th I
conbi nat on. *15 Exampl e3-b ??E%saaeﬁﬁ BnPE ST ST atr b SR ik e Rydr ogen

chl ori de, ;gfg%é%g dgﬁ stggrc%orlcRacejds gnaoﬁggggigkLgnlc acid, and

met hanesul f orfi'c™ aci ephgrconpound

represent ed by ganeralodolmle Lmlgag SEBLE. 8% 9,20 ord, L9, 200

1, and prefera at a no ratio’o iI's reactlon

the conpound saprasent egh by, gener @éré&rﬂ%&{ﬂiﬂeyﬁ%m% W i, pespect to

t he conpound represent ed ‘by general for at a nolar 25 ratio of 1

1 to 1,000 : g kpnehdrefeqgbl YIﬁtaafHPEﬁérrﬁbk% phek@rrel Qmdrg 1. This
reactlon nay be carried out at -30C to | 50C, and preferably at 10C to 50C,

for 30 mnutes,ta prefer2édeutst e comout] represgnt edway gener al
formula [la] can be produced by reacting the conmpound represented by
general formdlayjlBnaeM dto@amoni a, the 5 conmpound represented by general
formula [8], or an ami ne conpound or a salt thereof, in the presence or
absence of a base. Any 3bllknfuntlyebe iUsed pmefhirsedeactipomndas Wpng as it
does not affect the reaction. Exanples of a 10 solvent may include:
a|C0h0|SJéhcmqﬁ£Qﬁﬁqﬁuﬁﬂbstltuent of R%, is a C,, lower alkylene

group. In a more preferred compound, ¥Y°, a preferred
substituent of R*, is a C,, lower alkylene group.

Still further, in a preferred compound, Y*, a
preferred substituent of R?, is a C,, lower alkylene

15 group. In a more preferred compound, Y®, a preferred
substituent of R®, is a C,, lower alkylene group.

Still further, in a preferred compound, Z°%, a
preferred substituent of R? is an unsubstituted or
substituted lower alkylene group. In a more preferred

20 compound, Z%, a preferred substituent of'Rz, is a lower
alkylene group. In a further more preferred compound,
Z®, a preferred substituent of R? is a C,, lower
alkylene group.

Still further, in a preferred compound, R®*, a

25 preferred substituent of R’, is an unprotected or
protected amidinoe group. In & more preferred compound,
R*®, a preferred substituent of R®’, is an amidino group.

Still further, in a preferred compound, R%, a




et hanol , isopropanol, or tert-butanol; ethers such as di oxane,

t”r ahy furan, anisole, diethylene glycol diethyl ether, or ethylene
grycol nonet hyl ether; am des such as N, N-di net hyl formanmi de or N, N 15
di met hyl acet am de: and sul f oxi des such as dinmethyl sul foxide. These
solvents may al so be used in conbinati on. Exanples of the conpound
represented by general formula [8] may ihcl ude ammoni um salts such as 20
anmoni um chl ori d ni um brom de, ,amoni um acet ate. Exanpl es of an
am ne conpoun%I%E?rF%aDEHESBFFHﬁQFlQfaﬁlneéssﬁEhuégrﬁ§€ﬁ§ﬁ9nPﬁé

et hyl am ne, all or .met'hoxyam ne and drox | am ne, Such 25 an
ani ne conpouﬂﬁr%gﬁg%% u%%ﬁdhf?thégﬁectipoat Heh r ST el

| f 6 |t t t f, ; t
gonral 1ok, [0 or o sal scegl gt & e Ealo o 2 g 1
usually at 0C to |50C, §@9%Pr§59£ggky gh éogre%e%%o ornu%@ﬁ%ﬁrugﬁ Lo 24

hours. (2-b) 5 The conpound repréesente neral can Be

produced by reackd ged e, GOMPOUDA! Bpr seniggir@yu{asﬂsgghtﬁ%a%% [5a] with

hydrogen sul fide in the presence of ase es o
reacti on may supstituted C,, lower alkylene group. In a more

preferred compound, Y°, a preferred substituent of R?,
is a C,; lower alkylene group. In a further more
preferred compound, Y% a preferred substituent of RZ?,

10 is a C,, lower alkylene grocup.

Still further, in a preferred compound, Y¥®, a
preferred substituent of R*, is a C,, lower alkylene
group. In a more preferred compcund, Y", a preferred
substituent of R?, is a C,, lower alkylene group.

15 Still further, in a preferred compound, Y, a
preferred substituent of R?’, is a C,, lower alkylene
group. In a more preferred compound, Y", a preferred
substituent of R*, is a C,, lower alkylene group.

Still further, in a preferred compound, 2%, a

20 preferred substituent of R?*, is an unsubstituted or
substituted lower alkylene group. In a more preferred
compound, Z2Z9 a preferred substituent of R? is a lower
alkylene group. In a further more preferred compound,
z°, a preferred substituent of R?’, is a C,, lower

25 alkylene group.

Still further, in a preferred compound, Z°, a
preferred substituent of R?, is an unsubstituted or

substituted lower alkylene group. In a more preferred

base used in this



10 include ammoni a, pyridine, triethylamne, and diisopropylethylamne. A
3vent ed in this reaction is not particularly limted, as long as it

s not"affect the reaction. Exanples of a solvent nmay include: alcohols
15 such as net hanol, ethanol, isopropanol, or tert butanol; ethers such as
tetrahydrofuran or di oxane; ketones such as acetone or 2-butanone; and
het er oaronati cs such as pyridine. These?&ol vents may be used in

Compound 1 opr STE S by yorfe S FoTRA (B3 BReRt Otk » ot 7 b oF 0TSt 10
500 : 1 d1,; 1tol00: 1, tively. Thi ti b i ed
out usua?lny a%l%%t%t%rﬁ%c, %ﬁ?gf&%ﬁs% ?ogiesfrﬁ%affeorlr%gbggr?%furi&g Inﬁte

to 24 h . ~kh t l. f | 10 b
broauced by (aact gt LR iy IO S B g dti For il a [9]

with the corrpaqiquh L.epr ed by general fornmula [11]. A solvent used in
this reaction iIs not@pifcﬁ]%hl arly limted, as long as it does not affect

the 5 reacgtion. Exanpl es: of: arsplyept PRY.i pebiderodl coplotmichksas 4
met hanol , et hanol, isopropanol, or tert butanol; ethers sSuch as dioxane,

t et rahydr of urans £ ik SO Lub it £t hvhensr gky,cols dietybretbereqobret hyl ene
gl ycol nononet hyl ether; sulfoxides such as dinethyl 10 sul foxi de; am des
such as N, N- dinstdyldoramid e ofzda. In a more preferred compound,
R™, a preferred substituent of R?’, is an amidino group.
In the present invention, examples of a
10 preferred amino protecting group may include an acyl
group, an alkyloxycarbonyl group, an aryloxycarpbonyl
group, an aralkyloxycarbonyl group, an aralkyl group,
an alkoxyalkyl group, an aryithic group, an
alkylsulfonyl group, an arylsulfonyl group, a
15 dialkylaminoalkylidene group, an aralkylidene group, a
nitrogen~containing heterocyclic aralkylidene group, a
cycloalkylidene group, an oxygen-containing
heterocyclic alkyl group, and a substituted silyl
group. Examples of a more preferred aminoc protecting
20 group may include an acyl group, an alkyloxycarbonyl
group, an aryloxycarbonyl group, an aralkyloxycarbonyl
group, an aralkyl group, and an alkoxyalkyl group.
In the present invention, examples of a
preferred amidino protecting group may include an acyl
25 group, an alkyloxycarbonyl group, an aryloxycarbonyl
group, an aralkyloxycarbonyl group, aralkyl group, an
alkoxyalkyl group, an arylthic group, an alkylsulfonyl

group, an arylsulfonyl group, an oxygen-containing




di mret hyl acet am de; ketones such as acetone or 2butanone; and esters such as
yl a’ate. These sol vents may be used in conbination. The conpound
represented by general formula 15 [11] may be used with respect to the
conmpound represented by general fornmula [9] at a nolar ratio of 1 : 1 to
100 : 1, and preferably at a nolar ratio of 1 : 1 to 10 : 1. This reaction
may be carried out usually at 20 -10C t3d 150C, and preferably at 20C to
120C, for 1 minute to 24 hours. The conpound represented by _general formula
[1a] can be PROEGICSY By ety hgI THEP corpBuidSrepF&5EHEEd Sy Ydener a
formula (10] with amoni a,. the 25 conpound %egregented ié eneral formula
[8], or an afiR&Pconpii® 16is 2 5at 1" herReFLef e EhE*pPBsEnEEYor absence of
a base. A soLveg%gysed in this reaction islggi 58 particularly limted,
as long as i t-04deS et AFECtITRE r e¥et T DAL “ExafpPEE’ of "8 851 vent may
i nclude: alc | s._such -.as._net hanol , ethanol, isopropanol, or tertbutanol;
et hers such gg%gi%éghiltiﬁ?%ﬁWdrofuran, 5 ani sol e, diethylene glyco

di et hyl ether, or ethyl I er; t de h
N,Ndineth%lfornanide o#ﬁﬁﬁﬁ9%¥%§t%@?@gg?ggyég?égn% Egl gxﬁggg%éggﬁ as

di met hyl sul foxj de.eThess s AMgM$ndRYo Per Hisedrb Be£0MDEDaREYR 10 1AS in the
case descri bed above, exanples of the conpound represented by general

formula [8] may itREliede aEOHiNe SahiS Haely Bs @FMPApUELEALEr kdey13mmoni um
brom de, or ammoni um acet ate. Exanpl es of an am ne conpound nmay i ncl ude

al i phati c ampesepueiscas slpr@ifyl ami nespeédyhasi beryak | gham ne, or

nmet hoxyam ne; and hydroxyl am ne. Such an am ne conpound may be used with
respect to thepcespoursd beeprdsent et yegenesat s foyolibarpt @] s aCba nol ar
ratio of 1 : 1 to 100 : 1, and preferably 1 : 1 to 10 : 1. 20 This reaction
may be cafri edproesendiraldonztl Q¥ tardBO0, ; ahd peefesabty ace29C:t 8h120C,

for 1 mnute to 24 hours. (2-c¢)
represents phenyl; Boc represents tert-butoxycarbonyl;

and Phe represents a phenylalanine residue.




The conpound represented by general fornula 25 [50] can be produced by
r%cti n he conpound represented by general formula [5a] with
hydr oxyl'™am ne or a salt thereof in the presence or absence of a base. Any

solvent may be used in this reaction, as 59 long as it does not affect
the reaction. Exanples of a solvent nmayzd nclude: al cohols such as nethanol,
et hanol , isopropanol, or tert-butanol; ethers such as di oxane,

t et rahydr of urpmapehi spl e, diethylene glycol 5 diethyl ether, or ethylene

gl ycol mononet hyl ether; am des such as N, N-di net hyl f or mam de or

N, Ndi net hyl acet am de; sul f oxi des such as di nethyl sul foxide; and

het eroaromati cs such as pyriding. These solvents may al so be used in

conbi nati on. 10 Exanpl es of a fhse that is usedai n this reaction as desired
may include: netal al koxides such odi ugn nefRioxi de, sodi um et hoxi de,

pot assi um tertbutoxi de, or sodi um te -@Jfo%Nfe;,{i nor gani ¢ bases such as
sodi um hydr oxi de, potassi um hydr oxi de, sodi um 1@ bi car bonat e, sodi um
carbonat e, potassi i i i hydri de; and
organi ¢ bases such as trgrethyl am ne ox pyridi ners Hydr oxygam ne or a
salt.thereof may be-used with respect to.the conpound represented by
general 20 formula [ 53@mpafind Mol alcH,8H,eHQf 1 @yl or grepter, and
preferably at a nol ar Amldigo of 1 cH,CHCH,-: 1. Hhis reagkhy®n may be carried
out at O0C to I50C, andamidater abl y-oM,c Jo 1504, for 1manute to 24 hours.
25 The conpound repr esaiditb by gesd,gH,gxnmul a H52] cannlpg produced by
reacting the conpound Amjpliesent ed-dCHaEeral foHMUl a [ 58Buw th an acid
anhydride or acid hal iAmeidino t he piGdhGHgEH.or absEince of n-hexd0 a base. A
solvent used in this rAmclinon is 9,CHzxEH+cul arHy |imtAlyl as long as it
does not affect the rdupidinm. Exa®hl:€H,@H-a sol Hlent nayciPncl ude: ami des 5
such as N, N-di net hyl f d¥miginale, N, RHIEHGHy| acet Hni de,-CokCOOH

1- met hyl - 2- pyrrol i donédmigin®genat EdtBHedrthcar bond sucBHAHFOAN | ene

chl oride, chloroform ApidRCh| or c&Hh&HLHzar omat He hydfHd&PBHs such as
benzene, tol uene, or dine et helCl:SH&GHans di oRane, (€0:4GRPHny dr of ur an,
ani sol e, diethyl ene gl m}g’;ﬂﬁ’i et hyfCH2GHCH,- H -(CH,);COOH

-CH,CH,CH,- H -CH,CH,OH
Amidino -CH,CH,CH,- Allyl Allyl
Amidino -CH,CH,CH,- c¢-Pr c-Pr
Amidino «CH,CH,- H H
Amidino -CH,(CH,},CH,- H H
Amidino -CH,{CH,),CH.,- H ~{CH,);COOH
Amidino -CH,{CH,);CH,- H H
Amidino -CH,({CH,),CH,- H H
Amidino -CH,CH(CH,)}CH.- H H
Amidino -CH(CH,)CH,- H H
Amidino -CH,CH=CHCH,- H H
N'-hydroxyamidino = -CH,CH,CH,- H H
N-methylamidino -CH,CH,CH,- H H
N-Cbz-amidino -CH,CH,CH,- H H




ether, or ethylene glycol nononethyl ether;
boxy aci ds such as acetic acid,;
utanohe; and nitriles such as acetonitrile.

esters such as ethyl acetate;
ket ones such as acetone or
These sol vents may be used

|n 15 conbi nati on. Exanpl es of an acid anhydride nmay include formc acetic
tic anhydride, and trifluoroacetic
anhydri de. Such an acid anhydride nay be used with 20 respect to the
formula [50] at a nolar ratio of 1 : 1 or

anhydri de, acetic anhydride, trichloro

conpound reprgsgpt €ds by genera
greater, and preferably at a nolar ratio of 1 :
chl ori de,

acid halide may include acetyl

reaction as desired may includ

pot assi um tert-but oxi de, sodiumt
pot assi um hydr oxi de, sodi um bi carb
car bonat e, sodi um hydri de, potassiunrhydrl , %rlethylanrne, and pyridi ne.

S Each of such an acid anhydri de,

o Syl

an aci d hal

1to5: 1. Exanples of an

trichl oroacetyl chloride, and
trifluoroacetyl 25 chloride. Exanples of a base that is used in this

nethoxide,

sodi um et hoxi de,
tox te, sodi um hydr oxi de,
dnfcarbonate pot assi um

and a base may be used

wWith respect to the c ound reprgsented by, gen
ratio of 1 : 1 or greater, and pr

ferably a¥

%sal JSormula [50] at a nolar

rati of 1 : 1to 3:

0C, ag? preferably at

1. 10 This reaction  may. be carri out at
0Cto 50C, for 1 m E'Fb 24 h'gﬁ - pres ed by genera
formula [la] can be’jr.qduced by’ }ectrn und represented by
18 ]]
general formulas [5Q] . [52] t reduc cti, on. nples of a
reduction reaction ugagierein I *¥nclu t|E hydr nati on,
reduction wth metalyQkinget al  s; ,T.,g: redu Hz 2n vpltr]_la rrehaéu hydrogen
Amidino -(CH,),~ «{(CH;),- H H n-pentyl
Amidino -{CH,),- CH;}- H H n-hexyl
Amidino ~(CH,);- CH;),- H H Allyt
Amidino -{CH,),- (CH;).- H H c-Pr
Amidino «(CH,),- «(CH;),- H H -CH,COOH
Amidino «(CH,),- {CH;),- H H -CH,CH,COOH
Amidino «(CH,);- «{CH)); H H -(CH,),COOH
Amidino «(CH,),- {CH;},- H H -CH,),COOH
Amidino -(CH,),- «{CH,),- H H -(CH,);COOH
Amidino «{CH,),- «{CH,),- H H -CH,CH,CH,OH
Amidino ~{CH,),- -(CH;),- H H Aminoethyl
Amidino -(CH,);- -(CH;),- Me Me H
Amidino «(CH,),- {CH).- H H H
Amidino -(CH,),- {CH;),- H H H
Amidino «(CH,), {CH)),- H H H
Amidino ~{CH,) «{CH,),- H H n-hexyl
Amidino -(CH,),- «{CH;),- H H -{CH,),COOH
Amidino -CH,CH(CH,)CH,- «(CH,),- H H H
Amidino -CH,CH=CHCH,- -(CH,),- H H H
N'-hydroxyamidino (CH,),- CH)),- H H H
N-methylamidino  -(CH,),- {CH;),- H H H
N-Cbz-amidino «{CH,),- {CH,)- H H H




20 conpound, reduction with a netal hydrogen conpl ex conpound, and

r@auct i wi th hydrazine. Mre specifically, when the conpound represented
by gene formula [52] is subject to catalytic hydrogenation using a netal
catal yst, a 25 solvent used herein is not particularly limted, as |long as
it does not affect the reaction. Exarrplﬁjs of a solvent may incl ude:

al cohol s such as nethanol, ethanol, isopropanol, or tert-butanol; am des
such as 62NN Li grpt hyl for mam de, N, N-di net hyl acet ani de, or

1met hyl - 2- pyrrolldone hal ogenat ed hydrocar bons such as net hyl ene chl ori de,
chl orof orm or dichl oroethane; aromatic hydrocarbons such as benzene,

tol uene, or 5 xylene: ethers such as di oxane, tetrahydrofuran ani sol e,

di et hyl ene gl ycol diethyl etHe et hyl ene gl nonethyl et her;

esters such as ethyl acetate, x@glxcq&m as acetic acid: mneral
aci ds such as hydrochloric acid; Tan ri Nes %u as 10 acetonitrile.
These sol vents may be used in conbl natln RExarrpI es of a netal catalyst may
i ncl ude pal | atium

catal yst may be Réed W|th r)éspect tOYthe 15 ccmpoundsR5r eerﬁsentepzf by
general for mias—156}—and|t52}at—a—weight—+ratio{(WW-of 0. 001 - 1 to 1 :
|, and preferalindiadb a We{Qh),-r ati qoHY,W of(ch,Ql : Hto OW5 Amibidpl es of
a reduci ng ageAmidiny i ncl{cid,)20 zi HCH,f,or M gCaL),d, hpek azBBe, Ansidil | as
hydr ogen. The Amidisong ag¢@i.)qmy be(Qkspd W t{itH,BspecMet 0 M @amiEmonds
represent ed byAmatieeal fo(@hi)as [ 50CHapd [ 5ALHaL- a nadlydr Al Adngiftinb @ 1 to
100 : 1, and phwidinebly *GCH;-to 1QCH.%- 25-(Thik- r eacPr onc-fay Apedinar ri ed
out at OC to 28odinend pré@kdabl y ACHZ t o UGB~ for H i nidt e Angdidé hour s.

63 [ Scherme 3] Amidino -(CH,),- -{CH,},- {CH,).- H H Amidino
Amidino -(CH,),~ -{CH,),- -{CH_),- H H Amidino
Amidino -(CH,),- -(CH,),- -{(CH,),- H H Amidino
Amidino -(CH,)s- -(CH,),- «(CH,)s- H H Amidino
Amidino -(CH,)s- -(CH,),- -(CH,)¢~ H H Amidino
Amidino  -CH(CH;)CH,- +CH,),- -CH(CH,)CH,- H H Amidino
Amidino -CH,CH(CH;)CH,- +(CH,),- -CH,CH{CH,)CH,- H H Amidino
Amidino -CH,CH=CHCH,- -(CH,),- -CH,CH=CHCH,- H H Amidino

N-hydroxyamidino  -(CH.);- -(CH,),- -(CH,);- H H Amidino
N-methylamidine -{CH,),- -(CH,),~ -(CH,),- H H Amidino
N-Cbz-amidino  «(CH,);- -{CH,).- -(CH,);- H H Amidino
[Table 4]
R1
T
<N a 8a
O,X Nwa'N Z O@R
R X Y® \ i R82
Amidino -(CH,)5- {CH,),- Oxalyl ~{CH,);- Amidino
Amidino -(CH,});- «(CH,),- Oxalyl -{CH,),- Amidino
Amidino -(CH,)5- -(CH,);- Oxalyl -(CH,);- Amidino
Amidino -(CH,),- -(CH,),- Oxaly! «(CH,),- Amidino
Amidino ~{CH,),- -(CHy).- Oxalyl -(CH,),- Amidino
Amidino ~{CH,)s- -(CH,),- Oxalyl -(CH,)s- Amidino
Amidino -{CH,);- -(CH;),;- Carbonyl -(CH,);- Amidino

Amidino -CH,CH=CHCH,- -{CH,)},- Oxalyl <{CH,);- Amidino




A conpound represented by general fornula [|ab] can be produced, for

npl e y the followng schene: t Ra s Ra R~G x~L R~-G ~X~L [2] [3] Azide
c ound” Azi de conpound [12] [1 Z] t Ra s Ra R~-G-. X~N3 ", i dination
R~G~' X' N3 [13] [14] Reduction ~) Amdination 2) Reduction R~ Ra ~G ~~NHZ
[1a6] 5 wherein each of X Ra, R, R9, 4, G, and L has the sane meani ng
as descri bed above. (3-a) The conpound represented by general fornmula [13]
can be producgegsByereacting the conpound 10 represented by general formula
[2] with the compound represented by general formula [12]. A solvent used
inthis reaction is not particularly limted, as long as it does not affect
the reaction. Exanples of a solvent may include; al cohols 15 such as
nmet hanol , et hanol, isopropanol, or te ! 6N ut anol ; am des such as
N, N- di et hy! f or mani de, N, Ndi net hyl ac'd OR*1- met hyl - 2- pyrr ol i done:
hal ogenat ed hydrocarbons such as g@thyFene chloride, chloroform or
di chl or oet hane; aromatic hydrocarbons 5 such as benzene, tol uene, or
xyl ene; ethers such as dioxane tetrahydrofuran anisole_  diethylene glycol

di ethyl ether, or ethyl gpe gl ycol gnonongt hyl ether; nigeiles such as
acetonitrile; ketones such as acetone

Amidino 0 -(CH,),- H

Amidino o) -{CH,),- H

Amidino NH -(CH,),- H

Amidino S -{CH,);- H

Amidino 0 -(CH,);- Et

Amidino O -(CH;);- n-pentyl
N-Ac-amidino ) -(CH.,),- H

Amidino o) -(CH,),- 2-{4-amidinophenaxy)ethyl

Amidino 0 -(CH;);-  3-(4-amidinophenoxy)propyl

Amidino 0 -(CH,)5- 4-(4-amidinophenoxy)butyl

Amidino @] -(CH,});- 5-(4-amidinophenoxy)pentyl

Amidino O -(CH,),- 6-{4-amidinophenoxy)hexyl

Amidino O «(CH,),- 4-(4-amidinophenoxy}butyl

Amidino 0 -(CH,),- 4-{4-amidinophenoxy)butyl

Amidino o -(CH;)s-  5-(4-amidinophenoxy)pentyl

Amidino 0 «{CH,);- 6-{4-amidinophenoxy}hexyl

N-te
N-methylamidino O  {CH,),- __ ( GHZFO_@_{.NH

H

- A

N-Ac-amidino O  -CHy)y —on, -0 H ©
. 23 NH

(:: ?FCH

N'-hydroxyamidino ©O  -(CH,),-  (GHJ3 -

2

2~

HN™ O Ph
N-Cbz-amidino 0 -(CH,),- _(cHz),‘O'@“C
NH




or 2-butanone; and sul foxides such as dinmethyl 10 sul foxide. These sol vents
be d in conbination. Exanples of the conpound represented by general
Sl a 2] used in this reaction may include sodium azide, |ithium azide,
bari um azi de, cesium azide, and trinethylsilyl azide. The conpound 15
represented by general formula [12] may be used with respect to the
conpound represented by general fornmul a 2] at a nolar ratio of 1 : 1 or
greater, and ﬁfﬂjﬁéa y at a nolar ratio of 1 : 1 to 5 : 1. This reaction
may be carried oU 0C to 20 200C, and preferably at OC to 150C, for 1
mnute to 24 hours. The conpound represented by general fornula [13] can
al so be produced by am dinating the conpound represented by general fornula
[ 14] according to the 25 schene 1- ‘br schenme 2. (3- b) The conpound
represented by general forqul@.[]at Y.be prbodq,p subjecting the
conpound 65 representld By géhera r T AT YoviR T educt i on
reactions |listed bel ok EXanpl es of a reﬁuctlon rea on may i nclude (1)
catal ytic hydrogenatl on using a rret al cat aI yst (2) 5 a reactl on with
triphenyl p s S
Letters, vol. 24R' pp. 76BXto 76I!l4 1988‘ etc )Y° (3) aZ"reacG:‘Pon V\AR"h SOdI um
borohydr| de—{Synthests—pp—~48—t+649—198F+—ete)—and—{4—areact+en—w-th
i norgani ¢ and Amiteno ¢ nECeigpt andl 10-(CHR)g- JoyCHgL- ofCBy)gantc Chermidiisy (J.
O g. Chem), VAhididel, pRCHA),-712H 0 4CHYZ, 19CH.)et c«(TH)Mr @ spetmidieal |y,
when catal yti oAm'sdingene(CH@)a- usHng dChigt-al €@Hak-y st{CHg);-apPl | edAmigdirsm| vent
used in the redotdinm i s-{@bk)par Hi cuH8HL)y- 15-(CHglit edCHg);1 08g asAmidiniwes not

af fect the redunidine {CH;)s- H  HCHp),- -(CH;),- -(CH;),- O Amidino
Amidino {CH,)s- H  +{CH,),»- -CHy;- -{CH,,- O Amidino
Amidino ~(CH,),- H -(CH,),- -(CH.),- -CH,- - Amidino
Amidino  «(CHp);- H  -(CH,),- ~(CH,), -CH,),- - Amidino
Amidino -(CHy);- H  -(CH;),- ~HCH,),- -+CH,),- ©O Amidino
Amidino -(CH,),- H -{CH,).- «{CH;),- -(CHy),- © Amidino
Amidino -(CHy),- H  -(CH;),- ~CH,),- -(CH,);- O Amidino
Amidino (CH)»- H  ACH,;),- -(CH;),- +CH,),- © Amidino
Amidino ={CH,),- H {CH,),- CH,- -~{CH,),;- O Amidino
Amidino  ~-{CHp);- H -CH,),- -CH,- -CH,),- O  Amidino
Amidino {CHy);- H  ~«(CHp)s- -(CH,;),- +CH,),- O Amidino
Amidino -{CH,),- H -(CH.,);- =(CH;),- -{CH;);- O Amidino
Amidino «{CH;);- CH, -(CH,),- -CH,- -{CH,),- O Amidino
N-methylamidino -{CH,},- H -(CH,),- -{CH;);- -(CH;);- O N-methylamidino
N-Ac-amidino -(CH,},- H -(CH,),- {CH;),- -(CH;};- © N-Ac-amidino
N'-hydroxyamidine -(CH,),- H -(CH,),- -{CH,),» <«(CH,);» O N-hydroxyamidino
N-Cbz-amidine -(CH,),- H {CH,),- {CH;),- -{CH;),- O N-Cbz-amidino




Exanpl es_ of a solvent may include: alcohols such as nethanol, ethanol,
i@pr op |, or tert-butanol; am des such as N, N-di net hyl f or mam de,

, \-di met hyl acet am de, or 1-nethyl-2-pyrrolidone; hal ogenated hydrocarbons
20 such as nethyl ene chloride, chloroform or dichloroethane; aromatic

hydr ocar bons such as benzene, toluene, ,or xylene; ethers such as di oxane,
t et rahydr of uran, anisole, diethylene glycol diethyl ether, or ethylene
gl ycol nonomgtiyy; £ther; ketones 25 such as acetone or 2-butanone; and
nitriles such as acetonitrile. These solvents nay be used in conbi nation.
Exanpl es of a netal catalyst may include 66 pal | adi um oxi de, plati num
oxi de, and pall adium carbon. A netal catalyst nay be used with respect to
t he conpound represented by general forﬁhl§ [13] at a weight ratio (WW of
0.001 : 1to1: 1, and 5 preferayatMayNer’ght ratio (WW of 0.01 : 1 to
0.5 1. Exanples of a reduci nglagent may include hydrogen and formc acid. A
reduci ng agent nmay b i esent ed by
general 10 fornmula [13] ak'a nolarYratRd Rf 1 : 1 tgf 100 : 1, and
preferably 1 : 1 to 10 : 1. This reaction may be garyigd out at 0C to 200C,
and preferably at OC toadi@®s fO(CH)mi mute to 24 h8lirk. 15 (3-c) The
conpound represented by general fornula [14] can be produced by reacting
t he conpound represented by general fornula [3] with the conpound
represented by generﬂ_Bég_%mﬁigo[_ z)acgprfjli ng te,the G’&gpschems 3-a. (3-d)

nted by general fornu e produced by

The compound represe a [|ab]Ice

am di nati ng the conpound

Amidino -{CHs},- Me Me Me

Amidino -{(CH;}»- H H H

Amidino -iCH;)»- H H —{CH,); NH

N-Ac-amidino «{CH;).- H H H
[Table 8]
5 6
G- E S =
Ry
R1
R1 G1 x Y z RS RS G3 Rs
Amidino 10 -{CH;);- -(CH;},- -(CH3);- HHO 4-amidino
Amidino 0] -{CH.)5- -(CHy)s- -(CH5)5- HHO 4-amidino
Amidino O -(CH,),- -(CHy)s- -(CHy),- HHO 4-amidino
Amidino O -(CH2)3- '{CHz)a‘ '(CHz)z' HH O 4-amidino
Amidino O “(CH2)3- -{CHz)z'- ‘(CHz)s- H H O 4-amidino
Amidino QO -CH,CH{OH)CH,- -{CH;);- -CH,CH(OH)CH,- H H © 4—amidino
Amidino O -{CH;),- -{CH,),- -{CH5)»- H HN 4—-amidino
Amidino NH -(CH;);- ~{CH,),- ~{CH,),- H H N 4—amidino
Amidino o) -(CH,);- -{CH,),- -{CH,),- AcAc O 4-amidino
Amidino 0 -(CH;)5- -{CH;),- ~(CH;)3- HHO 3—amidino
N-methylamidino O -(CHy)5- ~{CH.}),- -{CH;),- H H O N-methylamidino{4-yi)
N-Ac-amidino 0O -(CH,);- -(CH,),- -(CH,);- H H O N-Ac-amidino{4-yl)
N'-hydroxyamidine Q -(CHs)3- -(CH;)s~ -(CH,)s- H H O N'-hydrexyamidino{4-yl)
N-Cbz—amidine O -{CH,);3- -(CH;),- -(CH;);- H H O N-Chz-amidino(4-yl)




represented by general formula [14] according to the 25 schene 1-b or
ﬂeme Q and then subjecting the resultant product to a reduction reaction
accordi to the scheme 3-b. The conmpound represented by general formula
67 [lab] is reacted, for exanple, with R3a-L (wherein R3a represents a
group for R, other than a hydrogen atgmy and L represents a |eaving
group), so as %obgro yce anot her conpound represented by general formula
[la]. 5 Nbr eol [ ¥ conmpound represented by general formula [14] is
reduced, and then the resultant product is reacted, for exanple, with R3a-L
(wherein R3a represents a group for R3, other than a hydrogen atom and L
represents a | eaving group), foll owed y an.ed nation, 10 so as to produce a
oxr Qf

conmpound of interest of the i e present application. [Schene
4] A conpound represented ral formula [IDb] can be produced, for
exanple, by the foll ow ng schene: 68 t Ra s Ra R~&.X~-L R~-& X~L [~

[31 HN-Y. N R7 HN Y. N R—6-0-4+5t—45—4+—Rae—9—Re——y—R— R ~G . X~-N-YN-R

Ani di nation R \~G ~X~-N-MN—1Rg] mmdum#&h_mm nation 2)
Hydrolysis Rt Re ~Gr X. N. YAndie H H {(§Hg)p- -(CH,);-NH;

Amidino -(CH;);- ~(CH,}.-NH,
Amidino -{CH,);- -{CH,),-NH,
Amidino '(CHg)g' '(CHz)S-NHz
Amidino -(CH_);s- -(CH,)g-NH,
Amidino '(CH2)3" -(CHz)s-NHAC
NH,
Amidino  -(CHy)s- —CHZ—Q—QNH
Amidi - -
midino {CHy), \H
. g CH HZ
Amidino -(CH,);- i
« g CH HZ
Amidino -(CH,)4- —< HNH
Amidino -(CHy)s- N
s CH HZ
Amidino «{CH,);~ —< HNH
H
Anidino  «CHy)r "
H
Amidino -(CH,);- Hz
HZ
Amidino «{CH_),- .
/N
Amidino '(CH2)3' —'(cHz)rN NH
Amidino -(CH);- —{CH,); N-Me

Amidino ~(CHy)s- —(CHzl“—CNH
HVe
N-methylamidino -{CH;);- _Q_{H
NHAc
N-Ac-amidi «(CH,)3-
c-amidino  «(CH,); _Q_(NH
H

N'-hydroxyamidino -(CH,),-

H
N-Chz-amidino  -(CH.)s- _Q_{"c"‘
NH




wherein each of X, Y, Ra, Rl, L, R, RO, G, and &Z has the sane neani ng as
(gcri b above. (4-a) The conpound represented by general fornula 5 [ 16]
be oduced by reacting the conpound represented by general fornula [2]
wi th the conpound represented by general fornula [15] in the presence or
absence of a base. A solvent used in thﬁi reaction is not 10 particularly
limted, as long as it does not affect e reaction. Exanples of a sol vent
may include: abgehol so7 69 such as methanol, ethanol, isopropanol, or
tertbutanol: am des such as N, N-di met hyl f ormam de, N, Ndi et hyl acet am de, or
1- net hyl - 2- pyrrol i done; hal ogenated hydrocarbons such as nethyl ene
chloride, 5 chloroform or dichloroethane; aromatic hydrocarbons such as
benzene, toluene, or xylene; ethers such as di oxane, tetrahydrofuran,
ani sol e, diethylene glycol diethyl et her or etdyygme gl ycol nononet hyl
ether; nitriles such as agg _@45_)5“ g@ as acetone 10 or
2- but anone: and sul foxi des s itle. These sol vents may
be used in conhination FExanples of a base that—1s used in this reaction as
desired may inglRle: @tal alXoxi des suc¥ as sodi unghet hoxsde, &&di um
et hoxi de, pot assiidimot & t 15 HCHAXI de, oroxaltli um t eFCHRRH OXI @24’ +HAddigani C
bases such as saedbing [ydr ox{Ch,)s- pot assioxalyhydr c8HMM:CBOHL-UD by G4 bigpat e,
sodi um car bonat gidpet @ssi ureHybonat e, @I UM hydrictg,- Or  ROtASH; 4wy
hydri de; and orgadid leases fih-as trickibyM ne qenpyr i di ge.gr SiHsh g base
nmay be 20 used Mfilifhor @D@ﬁ}c @B4)8A,-COMREH) re%ﬁéﬁ@bﬁftmyogqnearm%mgor nul a

[2] at a molar gahig &f 1 Kl greatgx nd pref& ratio
of 1 : 1to 3 ptainkNNghis . S:tl on, ﬁnpound (E:ﬁ ?esen g general
formula [15] mm qmu%ed Wi | espect # e conmpgup repr nte %/
gener al forrruIaX:[ :l a ol &y ratloo 1 or aEﬁfer é‘f@ ably at
a nolar ratio 02 g %to 5 # 707¢ 2}2 a""d'"°

midino (c::Hz -(CH,),- -(CH_),- 0 4 -amidino

Amidino O -(CH,),- -(CH;),- -(CH,),- O 4 -amidino

Amidino O -(CH,)s- -(CH,),- -(CHy)s- O 4 -amidino

Amidine O '(CHz)a- -(CHz)g- -{CHz)s- 0O 4 -amidino

Amidino O -(CH_),- <{CH,),- -(CH,);- O 4 -amidino

Amidina O -{CH,),- -{CH,)4- «{CH,),- QO 4'-amidino

Amidino O -{CHj)3- -CH,CH(CH,)- -(CHy),- O 4 -amidino

Amidino O -CH;CH:CHCH,- -(CH.).- -CH.CH:CHCH,- O 4 -amidino

Amidino O -CHCH(CH;)CH;»  -(CH;);-  -CH,CH(CH,)CH,- O 4 ~amidino

Amidino O -CH,CH{CH,)CH,- -{CH;)- -(CH_);- 0 4 -amidino

Amidino O -CH,CH({(OH)CH,- -{CH,),- -CH,CH(OH)CH,- O 4’ -amidino

Amidine O -CH,CH(CH;)CH,- -(CH_},- -{CH,),- O 4 -amidino

Amidino QO -{CH,),- -(CH,),- -(CH;);- O 3 -amidino

Amidino O -(CH,)5- -CH,CH(CO.H)- =~ -(CHy)s- O 4 -amidino

Amidine ©O -{CH,);- -CH,CH,C(O)- -(CH,),- O 4 -amidino




This reaction may be carried out at 0OC to 200C, and preferably at 0Cto

C f 1 mnute to 24 hours. In addition, the conpound represented by 5
general Tormula [16] can al so be produced by am di nati ng the conpound
represented by general formula [17] according to the scheme 1-b or schene
2. (4-b) The compound represented by gqural formula 10 [I b] can be
produced by hydrolysis of the conmpound represented by general formula [16]
using acid orfashpse; 1A solvent used in this reaction is not particularly
limted, as Iong as it does not affect the 15 reaction. Exanples of a

sol vent may include: alcohols such as nethanol, ethanol, isopropanol, or
tert butanol; ethers such as t et rahydr of ur an, ethyl ether di oxane, or

ani sol e; dlnethyl sulfox ?etones sugh\as aceto *2- but anone; and

sul f oxi des such as wat &~ ol y Sed+in conbi nati on
Exanpl es of acid used int reactlon nay I ncl iGier al aci ds such as
hydr ochl ori c = ‘ ' et ! ' el 9 ' e
used with respest—iotbecaoopaolnd rEorochy ' 6] at

a nolar ratio of 1Amigneo 1, 00&F 1| andcprefer'tﬁ at aMeimidineat i o of 1
1 to 100 : 1. Exanpirgdinef a baseF us&d inCthi s r?é-fctlon mdy-amidino

Amidino 2-Me C c 2'-Me 4'-amidino

Amidino 2-OMe C C 2-OMe 4-amidino

Amidino H 2N 2-N ~H 4-amidino

N- methylamidino H C Cc H N-methylamidino(4 '—yl)
H&‘ NH
H ¢ ¢ H —ﬁh_
H zc:/— =CH, (4'—yl)
N'-hydroxyamidino H C C H N'-hydroxyamidino(4™—yl)
N'-metho xya!midino H C C H  N'-methoxyamidino(4'-yl)
N-Ac-amidino H C C H N-Ac—amidino(4’~yl)
N-Ac-Phe-amidino H ¢ c H  N-Ac—Phe—amidino(4"~yl)
N'- hydroxyamidino H 2-N 2-N H N'-hydroxyamidino(4'-yl)
[Table 12]
Yh
R'—Q—o-x—r{_}-—zi—o@ R'
R! X y® Z: R®

Amidino -(CH;);- -(CH,),- -(CH,),- 4'-amidino

Amidino (CHy);- -~(CHpy -(CHp)-  4'-amidino

Amidino A(CH;);- -(CHy),- «(CH,),-  4'-amidino

Amidino (CH,);- -(CHp)~ -(CH,),-  4-amidino

Amidino {CHy),- -{CH,),- -(CH,),- 4'-amidino

Amidino -{CH,},- -CH,- -(CH,),- 4'-amidino

Amidino {CH,),- -CH,-  -{CH,),:- 4'-amidino

Amidino <{CH,),- -(CH,),- -(CH,),- 4’-amidino

N-methylamidino  -(CH,),- -(CH,),- -{CH,),- N-methylamidino
N-Ac-amidino -(CH;);- -(CHj},- +{CH;},- N-Ac-amidino
N'-hydroxyamidino -(CH,),- +«(CH,),- -(CH,),- N'-hydroxyamidino
N-Cbz-amidino -(CH;);- <CH,),- -(CH,),- N-Cbz-amidino




71 include hydroxides of alkaline netals or alkaline-earth netals, such as
,i um roxi de, potassi um hydroxi de, or barium hydroxi de. Such a base may
b€ used Wi th respect to the conpound represented by general fornula 5 [16]
at a nolar ratioof 1 : 1 to 1,000 : 1, and preferably at a nolar ratio of
1: 1to 10 : 1. This reaction may be cgyried out at 0OC to |150C and
preferably at 0C to 100C, for 10 mnutes to 24 hours. 10 (4-c) The conpound
represented byrgenerakjfornula [17] can be produced by reacting the
conpound represent ed by general formula [3] with the conpound represented
by general fornmula [15] in the presence or 15 absence of a base according
to the schene 4-a. (4-d) Moreover, the conpound represented by general
formula [I b] can be produced by a@bﬂ'ﬁﬂ&“bﬂ“tme conmpound represented by
general formula [17] _according 20 C 1-b or schene 2, and then
subj ecting the resultant product to a ronS|s reaction accordlng to the

schene 4-b. [Schene 5] A conpo eneral formula 25 [1 D]
can be produced, for exanpl jjfollomnng R~ Ra ~G X~L [ 2]
HO,C
,@i""
HN

NH, 0

OH

When an isomer (e.g., optical isomer,
geometric isomer, tautomer, etc.) exists in the
compound represented by general formula [1l] or a salt

5 thereof, these iscmers are included in the present
invention. In addition, a solvate, a hydrate, and
various forms of crystals are also included in the
present invention.

Next, a method for producing the compound of

10 the present invention will be described.

The compound of the present invention 1is
produced by combined use of known methods. For
example, 1t can be produced by the following schemes.
[Scheme 1]

15 | A compound represented by general formula

[la] can be produced, for example, by the following




72 HN Y~-N Ri> ~ [181 0 o 2) Deprotection R~ Ra ~G-. X~NYNH f191 Oi \OR =L
(] R m dination GZ G-' X N Y~N~R~c Amidination [16] O'p Rs Ra ~G ~X~L
[ HN YNRa ~[18] o 0 2) Deprotection RS Ra ~GX~-N.Y.NH [2~] O-OR =L
[21] Rs Ra GX.N.Y. . ~[J R [17] Oi \O Hydrolysis 1) Am dination 2)
Hydrol ysis Hydrolysis R~ Ra ~G . X~~~Y. 27 [i b] wherein R represents any
one of the sane substituents as R, except for a hydrogen atom each of X
Y, Re, R, Rgcfern£fO Gl, and Gz has the sane neaning as described above,
and R represents an am no protecting group. 5 The conpound represented by
general formula [18] can be produced according to the nethod described in
Yakugaku Zasshi (Journal of the Pharnmaceutical Society of Japan, vol. 99,
pp. 929 to 93S, 1979) gtc. F et hods equi valpdqt reto. 73 Each of

t he conpounds represent edjby}general formul as?%ﬁ% [ 20] can be produced
by reacting each of the c ngx.represented by aPa.LXJ ormulas [2] and
[3] with the conpoun epr €sented Iby general 5 fornul [1é’], and t hen
deprotecting an ami o prot 8ting [31

R:i 'R:‘a R:sa .
’ HN_  [4a] HN. [4a R
HN rR* ‘R4[ ] HN_

N
141R iR’
R" R? RS R? )
\@\ X ,R_3a Amidination ' . X Raa
el lil4 ¥ " \hl"’
[taa] R [5a] r*
R®-L [4b] R®-L [4b]

wherein R’ represents a hydrogen atom, R™

represents
the same substituent as for R?’, except for a hydrogen
atom; R® represents a cyano group or an amide group; L
5 represents a leaving group; each of X, R', R?’, R', R?,
G', and G’ has the same meaning as described above.
The compounds represented by general formulas
[2] and [3] can be produced by a method described in
International Publication W096/16%947, cor methods
10 equivalent thereto.
(1-a)
The compounds represented by general formuilas

[la] and {[laa] can be produced by reacting the compound




group according to, for exanple, the nethod described in International
%i ca’an W96/ 16947, or nethods equivalent thereto. In addition, the

c ound represented by 10 general fornula [19] can al so be produced by
am di nating the conmpound represented by general formula [20] according to
the schene 1-b or schene 2. (5-a) The cquound represented by general
formula 15 j 16] can be produced by reaétlng t he conpound represented by

general for myd, [l Wi ol hefoppeurd nEpLesent ¢d by «ggneigipd gl a [21]

in the presence or absence o e. inthisreaction is

not 20 parti culard ¥ it ,gggekgpgfg§mhFagoq§]nghdaﬁ@%qg the reaction.
Exanpl es of a solvent may 1ncClude: al cohols such as nethanol, ethanol,

i sopropanol , Qfsd&rd: ftanoly enk dgsesbfbeas rNabwdihmet by tormy de, N, N
di met hyl acet am de, or 1-nethyl-2-pyrrolidone; 25 hal ogenated hydrocarbons

such as methyl ene chl orj deol ¢dher@§ea M not hdischbaceethane; naromati c
hydr ocar bons such as benzene, toluene, or xylene; ethers such as di oxane,

tetrahydr of ursptianisotley Diettwdienesglyagl as i¥4deket vk atliect ahe
et hyl ene gl ycol nononethyl ether; nitriles such as acetonitrile; ketones
such as acet are=arié: butBwrane)eandf sal $okvdes sughiaslddeet hylkcsiallfsoxi de.
These sol vents may be used in conbination
such as methanol, ethanol, isopropancl, or tert-
butancl; amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, or l-methyl-2-pyrrolidecne;

1¢ halogenated hydrocarbons such as methylene chloride,
chloroform, or dichloroethane; aromatic hydrocarbons
such as benzene, toluene, or xylene; ethers such as
dioxane, tetrahydrofuran, aniscle, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether:;

15 nitriles such as acetonitrile; and sulfoxides such as
dimethyl sulfoxide. These solvents may be used in
combination.

Examples of a base that is used in this
reaction as desired may include: metal alkoxides such

20 as sodium methoxide, sodium ethoxide, potassium tert-
butoxide, or sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride, or potassium hydride; and organic bases

25 such as triethylamine or pyridine. Such a base may be
used with respect to the compound represented by

general fermula [2] at a molar ratic of 1 : 1 or

greater, and preferably at a molar ratio of 1 : 1 to



5 Exanpl es of a base that is used in this reaction as desired may incl ude:
r’al xi des such as sodi um net hoxi de, sodi um et hoxi de, potassi um
tertbut OX1 de, or sodiumtert-butoxide: inorganic bases such as sodi um
hydr oxi de, potassi um hydroxi de, sodium 10 bi carbonate, sodi um carbonat e;

pot assi um car bonat e, sodi um hydri de, or_potassium hydride; and organic
bases such as triethylam ne or pyridiné. Such a base may be used with
respect tot poPpound represented by general formula [19] at a nol ar
ratio of 1 : or~ 15 greater, and preferably at a nolar ratio of 1 : 1 to 3

L Lo this reaction, iheccomnoundcsspresent edoby general. Larmia 21 my

be used with respect to the conpound rFepréeséente gener ornmula [19] at

a miar 20 1al) Qoledal dofhy 81€31 81 A0 BLET REIOLY t%tgegiogg{t%{ ratio of 1

lto his reaction nmay be carried out a and

preferably atrQ&d@r 100G hE OfodpHLANT BebPe24nPRUN 8+ 2RI 1CHROHND,
represented by general formula %16] can al so be produced by am dinating the

conpound represended: lyogeneratidospula; [ 17 rageerdienry L@t he schene 1-b or
schenme 2. 75 (5-b) The compound represented by general formula [IDb] can

be produced hyrdiyeradygise of hdeacoppouadcEepr esentedsby general fornul a
[16] or conpound 5 represented by general fornula [19] according to the
This reacticon may be carried out at 0°C to
200°C, preferably at 0°C to 150°C, for 1 minute to 24
hours.
10 (1-b)
The compound represented by general formula
[la] can be produced by reacting the compound
represented by general formula [laal with the compound
represented by general formula [4bk] in the presence or
15 absence of a base.
This reacticn may be carried out in the same
manner as the reaction described in the scheme 1-a.
In this reaction, the compound represented by
general formula [4bk] may be used with respect to the
20 compound represented by generzl formula [laa] at a
molar ratio of 1 : 1 or greater, and preferably at a
molar ratio of 1 : 1 to 5 : 1.
This reaction may be carried out at 0°C to
200°C, preferably at 0°C to 150°C, for 1 minute to 24
25 hours.
(1-c)
Each of the compounds represented by general

formulas {5] and [5a] can be produced by reacting the



schenme 4-b. Mreover, the conpound represented by general formula [Ib] can
t!prod d by am dinating the conpound represented by general formula [17]
accordi 10 to the schenme 1-b or schenme 2, and then subjecting the
resultant product to a hydrolysis reaction according to the schene 4-b.
(5-c) The conpound represented by general forrmula 15 [17] can be produced
by reacting the conpound represented b@lgeneral formula (20] wth the
conmpound represented b

eneral] formula [21] i.n_the presence. or absence of
o Dase accor dTPTE Y HEeSEReHa 89 a0 V| SERGAEL of C30 AL Orgotia ™t EFrdeent od by
general f oL LA 151G SR U P e 0hal O BYAELE Y A5, H QUG Scher
Ru R I1-G Z-L [[435{'“]] énﬁa[ﬂ?] Sag@oﬁgiﬁgR@oRtﬁe schemes l-az and l1-Db.
{1-d)
5 The compounds [l1al and [laa] can be produced
by amidinating the compounds [5] and [5a],
respectively.
When R’ is a cyano group, amidination may be
carried out according to the methods described in
10 International Publication W096/16947; the Journal of
Medicinal Chemistry (J. Med. Chem.), vol. 36, pp. 1811
to 1819, 1993; the Journal of Organic Chemistry (J.
Org. Chem.), wvol. %4, pp. 12 to 13, 1999; and the
Journal of American Chemical Society (J. Am. Chem.
15 Soc.), vol. 107, pp. 2,743 to 2,748, 1985, or methods
equivalent thereto.
Otherwise, when amidination is carried out by
way of amidoxime or an analog thereof, the reaction may
be carried out according to the methods described in
20 Tetrahedron, vol. 51, pp.- 12,047 to 12,068, 1995;
Synthetic Communication, veol. 26, pp. 4,351 to 4,367,
199¢; the Journal of Medicinal Chemistry (J. Med.
Chem.}, vol. 43, pp. 4,063 to 4,070, 2000; the sams
poublication, vol. 44, pp. 1,217 tc 1,230, 2001; and the
25 Chemical and Pharmaceutical Bulletin (Chem. Pharm.
Bull.,), wvol. 49, pp. 268 to 277, 2001, or methods
equivalent thereto.

More specifically, the reaction may be



R~-G . X N Y~N~Z~G3. ~ ' ~~i di nati on~G ~~N~~Y~~N~~G3 \ Inl O'p O'p L23]
w.!roly 1) Amidination 2) Hydrolysis ~Ra R~e HN Y NH R ~ R HN , NH
~¥~11~*&Z G. X N Y-NZ~-Gz p OHHOO[15a] [1c] [15a] R~ RRb RO Ra tz
Re ~G X~LRG3' Z"L ~& . XLR G3~2ZvL [2] [2a] [3] [3a] wherein RlZ represents a
cyano group, am de group, or unprotected or protected or unsubstituted or
substituted am di no group, which bi nds ># th t he binding site of G3 at its

t ition; d h of 5Y Z , R ,RL, Re, , L, G, @&,
G5, and G5 haC RHE LA Hbanti Aeaed PP BhIRBRVES [8SAF The - conpound
conpound 10 rapresent ed By dendrarTt o itta TS w T TR SotiboiRYy oo
represented by,.gqng dl.d U lad%fltoO%hgymé%&gngeg!a@-Bgap?anhe
represented by general Tormula W t he conpounﬁ represented by

gener al fornwb%rE%QQEfid}éggaéwéﬁ§%¥§?$§tg%gegg&roéh@mp9§evgﬁ_sgbvent used

inthis reaction 1s not particul ar ong as’ it does noét affect

the 5 reactiop,. Examy as of, @50l vesd, Ny hochygde: ol cohobgrsuch as
met hanol , et hanol, isopropanol, or tert butanol; am des such as

N, N- di met hyl frereramisde, N, N di net hyl acet am de, or 1-nethyl-2-pyrrolidone;
hal ogenat ed hydr ocarbons such as nethyl ene chloride, 10 chloroform or
di chl or oet hané;-=aronati ¢ hydrocarbons such as benzene, toluene, or xylene;
et hers such as di oxane, tetrahydrofuran, anisole, diethylene glycol diethyl
et her, or ethyl ene gl yéolcamromet hidoretdterch rn rahaso spchtastangtonitril e;
ket ones such as acetone
group is eliminated can be produced, as appropriate,
10 from the compounds represented by general formulas
[laa] and [5a] wherein, in the compounds represented by
general formulas [la] and [5], both R?® and R! are aminoc
protecting groups, or either one of R’ and R* is an
amino protecting group.
15 [Scheme 2]
A ccmpound represented by general formula

[la] can be produced, for example, by the following

scheme:



15 or 2-butanone; and sul foxi des such as dinethyl sulfoxide. These sol vents
be d in conbination. Exanples of a base that is used in this

reaction as desired may include: netal al koxides such as sodi um net hoxi de,

sodi um et hoxi de, potassiumtert 20 butoxide, or sodiumtert-butoxide;

i norgani ¢ bases such as sodi um hydr oxi g’% pot assi um hydr oxi de, sodi um

bi car bonat e, sodi um car bonat e, potassi carbonate, sodi um hydride, or

pot assi um hydri de; and organi ¢ bases such as triethylam ne or pyridine.

Such a base may be 25 used with gespeet to the conpound represented by

general formula [19] at a nolar rafjji &jof 1 : 1 or greater, and preferably

at a nolar ratioof 1 : 1 to 3 : 13g¥ c;%-NLRf this reaction, the conpound

represented by general fopmnul a] may b¢+used with respect to the

conpound represented by 5e_. f or nufsdl [ 19] “at amyar ratio of 1 : 1 or

greater, and preferably atid lar 5 rdtio of . fto 5: 1. Mreover, the

conpound represented by general fornulg [45a] mayw be used with respect to

t he conpound represented general forlmfla [2] at* a yudar ratio of 0.5 : 1

or greater. 10 Thi¥ reaction may be carried out at B t or20DC, and

preferably at OGN#O]?%EC, for 1 minutelto 24 hoursiN

. X 3 2 X RP T
AU s . e e N
é-@ R R*
i X R
e a! hll;R
R
31 Acid anhydride
R1L Acid halide
[t1]
1
13
NH, NH,L?, r" HN‘OR
18] R* R*
HN I HN f
o e g™ ONR e ™R
amine compound (0] ;’g“ 52] ﬁ‘
NH, NH,L2,
! [8] Reducticn
or
Reduction
amine compound
y
R! R® -
i —p—— e e
R
Gz GYX‘*’R B

[1a] R*
wherein each of X, R®, R', R’, R, G, G?, and L has the
same meaning as described above; each of R' and RM
represents an alkyl group; L’ represents a halogen atom
or an acyloxy group; and R represents a hydrogen atom,
5 or an unsubstituted or substituted acyl group.
(2-a)

The compound represented by general formula




(6-b) The conpound represented by general fornula 15 [22] can al so be

duce y am di nating the conpound represented by general fornula [23]
accordi to the scheme 1-b or schenme 2. (6-c) The conpound represented by
general formula 20 [23] can be produced by reacting the conpound
represented by general formula [20] mﬁ%h t he conpound represented by
general fornula [3a], or by reacting t é conpound represented by general

f I 3 i.t.h th d ted. b | f I 15a], in th
jormula 151 L omound 1R oent o, by penergheloriyl 2 (15al, in the
d 7 - b
commound represela . aepcralo Lo 1o LI Eanche prgdiged by

the schene 4-h cfle@ 14 1ap, ér@r&P”ﬁﬂ%ﬁée 7 pSent efeb résgﬁg%r gle formula
[Ic] can be produced by a nating the conpound represented by general
formula [ 23] ;ageprding to the schenme 1-b or schene 2, and then subjecting

the resultant product to a hydrolysis reaction according to the schene 4-b.
10 [Schemg 7] A conpoung repEsaieddvd generd sf segut aoh| dinean be

produced, for exanple, by the follow ng schene:
compound represented by general formula [7] may be used
as the solvent, or any other sclvents may be used as
long as they do not affect the reaction. Examples of a
solvent may include: ethers such as dioxane,

10 tetrahydrofuran, anisocle, or diethylene glycol diethyl
ether; ketones such as acetone or 2-butanone; and
halogenated hydrocarbons such as methylene chloride,
chloroform, or 1,2—dichloroethane. These solvents may
be used in combination.

15 Examples of acid used in this reaction may
include hydrogen chloride, hydrobromic acid, perchloric
acid, p-tcoluenesulfonic acid, and methanesulfonic acid.
Such acid may be used with respect to the compound
represented by general formula [5a] at a meolar ratic of

20 1 : 1 to 200 : 1, and preferably at a molar ratio of
5 : 1 te 100 : 1.

In this reaction, the compound represented by
general formula [7] may be used with respect to the
cempound represented by general formula [5a] at a molar

25 ratio of 1 : 1 to 1,000 : 1, and preferably at a molar
ratio of 10 : 1 to 100 : 1.

This reaction may be carried out at -30°C to

150°C, and preferably at 10°C to 50°C, for 30 minutes to



80 R~/~[ R ~GX~L [2] 1) ~ 1) RNY.OR s HP31 2) Deproteetion 2) Deprc R
X~N~ P4A] Rs Oxidation R ~ n ~Gx~-MY~CHO I 2<1 Rs R=NHa R ~v - ~R
" X~N.YVN.Rn Is [2fi] R Reduction RR, Rs ~G J(.N~Y~H R s [1d] R Am dina

Rs~/~[ R ~G.X~L [3] 1) R—~.Y.OR s F1 P31 2) Deprotection Ra R

~G ~X~N Y~OH Ra Oxidation Rs R ~G x~ N' Y~C~ HO[ZS] Rs R=NH [27] Ra R

~G-X.NY VN R0 Is [29] R Reduction Ra SR ~G-. X~N.Y.H.R Rs t i on [3D] Rv

.Y, R~ 1) [2f|2]4ié3De roteetion wherein each of Rl, R5, R, R9, Ra, X Y,

Gl, &, and LC"h € sanme neani ng as descri bed above; and R

The compound represented by general formula
[la] can be produced by reacting the compound
represented by general formula [6] with ammonia, the

5 compound represented by general formula [8], or an
amine compound or a salt thereof, in the presence or
absence of a base.

kny sclvent may be used in this reaction, as
long as it does not affect the reaction. Examples of a

10 solvent may include: alcohcls such as methanol,
ethanecl, isopropancl, or tert-butanol; ethers such as
dioxane, tetrahydrofuran, anisole, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether;
amides such as N,N-dimethylformamide or N,N-

15 dimethylacetamide; and sulfoxides such as dimethyl
sulfoxide. These solvents may also be used in
combination.

Examples of the compound represented by
general formula [8] may include ammonium salts such as

2C ammenium chloride, ammonium bromide, or ammonium
acetate.

Examples of an amine compound may include
aliphatic amines such as methylamine, ethylamine,
allylamine, or methoxyamine; and hydroxylamine. Such

25 an amine compound may be used with respect to the
compecund represented by general formula [6] or a salt
therecof at a meolar ratio of 1 : 1 to 100 : 1, and

preferabiy 1 : 1 to 10 : 1.



represents a protected al dehyde group; R15 represents a 5 hydrogen atom or
CF,roxy rotecting group; Y' represents an unsubstituted or substituted
"5 | oWer al kyl ene or C2_5 al kenyl ene group. (~-a) The conpound
represented by general formula 10 [24] can be produced by reacting the
conpound 81 represented by general formula [2] with the conpound
represented by general formnula [26] acé@rding to the schene 1-a, and then
deprotecting an al dehyde protectin roup. 5 In_addition, the. conmpound
represented by general %nﬁ%?f%%%hg%%yg?ﬁocﬁﬁrb?gdﬁggduﬁﬁaﬁégbggng t he
conpound repr@septe ¥y~ge a [ b he ou represent ed
by general fgrﬁuﬁg ??g]cacggéd#ﬁ%%%ggFEE éghgpeelgg,lgﬁg?élfﬁ¥ngting R15,

as 10 desired,. oht ai cppound represented by general formula [74],
and t hen subﬁggﬁﬁﬁbqfﬂén%gﬁ%ound represented by general formula [74] to an

oxi dative reagtign. The oxidative reaction of the conpound 15 represented
by general forrmula [74] may be carried out according to the nethod

describedsin, for exampl cofdlagakiy ke & Egb{tjgﬁekﬂ f5Raah sHanno
[1]-" ("Guide for Organic Chem stry EXperinents [3], Synthetic Reaction

[I]", Kagaku [Bgjidan pR pkddudsd AP A0t Mot cisedompotiRs reaction is not
particularly limted, as long as it does not affect the reaction. Exanples
of a sol vent repy dsreltvde byvanjedes slciv asu Ny N revhyh f oy daogde,

N, N- di met hyl acet am de, or 1-nmethyl-2-pyrrolidone; hal ogenated hydrocarbons
25 such as neuliylielme ichltdrd dese sy aforanbase di chl or oet hane; aromatic

hydr ocar bons such as benzene, toluene, or xylene; ethers such as di oxane,

t et rahydr of uran, ani solEgamgiletshydferie Rfiseolsetl etthythis goaethen, may

et hyl ene %Iyqol nmononet hyl, ether; nitriles such as acetonitrile; sulfoxides
such as dPnethyluss PIRICHE:2 amy Ketidifes Sukh-ugl et ®9ne3d# 2- but anone.
These sol vents ,may be se%& n _conbi nati on. 5 Exanples of an oxidizing agent
or oxidizingdﬁéﬁﬁéﬂo@g Sy 1AM S eacti on may include: chromic acids such
as the Collins reagent

chl orochromate (PCC), 8‘& %%;/l%rg@l muasXIGgieicrﬁllrt\erﬁg%;rI% i ?n g}’%{%gh“g}
per form ng tB%rticularly limited, as long as it does not affect the
reaction. Examples of a solvent may include: alcohols
15 such as methanol, ethancl, iscpropancl, or tert-
butanol; ethers such as tetrahydrofuran or dioxane;
ketones such as acetone or Z-butanone; and
hetercaromatics such as pyridine. . These solvents may
be used in combinatiomn.
20 Hydrogen sulfide and a base may be used with
respect to the compound represented by general formula
[5a] at a molar ratio of 1 : 1 to 500 : 1 and 1 : 1 to
100 ¢ 1, respectively.
This reaction may be carried out usually at
25 0°C to 150°C, and preferably at 10°C to 100°C, for 1
minute to 24 hours.

The compound represented by general formula

[10] can be produced by reacting the compound



10 reaction by way of al koxysul fonium salts (DWVSO oxidization); and the
s- Vo@ n reagent described in the Journal of Organic Chemistry (J. Og.
m), vol. 48, pp. 4,155 to 4,156, 1983. The use anount of an oxidi zi ng
agent is 15 different depending on the type of the oxidizing agent. For
exanpl e, such an oxidi zi ng agent may b% used with respect to the conpound
represented by general formula [74] at d nolar ratio of 1 : 1 or greater.

Vong Preteratidortisand 18, XL EL00:B080LS Pof NiRLe RS onflilrly oY De

used in an ano an conpound i épr esent dgener al
formula [74],, e%ﬂq%yg}a; t n ne ot her than chromc
acids, it may use %yiég%égﬁit%o?ﬂgpébgge?conpound at a nolar ratio
of 1: 1to5: 1. 25 (/-4))Jhe cospound Eﬁp£e§ggae§ohylge§%%a' formula

[ 28] can be produced by subjecting the conmpound represented by general

fornul a [ 24] pand ithe Lonpound ted 834 epsegent ed byogengral afretyl ap27] to
a dehydration reaction in the presence or absence of a dehydrating agent. A

sol vent used deaddlich .r eantdr@ilés aota Sspprémeuhay! ynkingikedalashbarg as it
does not affect the reaction. Exanples of a solvent may include: alcohols

such as net hamalh, =at hedlgnal preagencd]l, | sopsopaaedl, nbut asek;- i sobut anol ,
tert-butanol, n-hexanol, cyclopentanol, or cycl ohexanol; am des such as N, N
10 di net hyl f ouremiode, eNINIGE netdly | aced Borales, otelrakeydybfdrpyirol i done;

hal ogenat ed hydrocarbons such as methylene chloride, chloroform or

di chl or oet ha@@lsﬂl@natdl@ﬁmdr@@arm%u@k\e@wbe@f@@ﬁé; o6l aehgleore xyl ene;
et hers such as di oxane, tetrahydrofuran, 15 anisole, diethylene &I ycol

di et hyl et hef, Y@Plewwf@ﬂy&ﬂh%noﬁﬂml%%ewc% 2ei femeshy

acet oni tr| | e; d su] f oxi des such as dineth sul f oxi de. These sal vents may
be used iH c& ﬁé‘ﬁd@n aﬁi@éfﬁﬁ 81t 38 dbilic %{F?Wjaﬁ%ﬁ?ar?ﬁﬂ? PE Hs¥d 20 in
this reacti o i reg de anrr;%drous magnesi um sulLfate, sodium
sul fate, caI mlf%eedl Lr]?ﬁ Oa{ﬁ:(js HEE T Ar2 ST eV8S. °5uth a dehydrati ng
agent may be r ted ener al
formul a [ 24] b??e"%owe. gﬁtn%?%tes% (%V{}\; of @&%;&@%ﬁ@ Tm‘! preferably
at 2 wei ght 81i@reW Wl Olbel uccly Uh Morindhat fod I S ceacti b, the conpound

represented by general formula [27] may be used with respect to the 84

conpound represent ed bm@e&efn@o&ﬁ Mdprdt el By b rsatforahizd @ 1 or
greater, and preferably at a nolar ratio of 1 : 1 to 5 : 1. This reaction

may be caperi ¢d1lquinagt t@Cused WAC reaeqir eferatd ye@iip®fhdio 150C, for 1
m nute to 24 hours.
represented by general formula [2] at a molar ratio of
1 : 1 to 100 : 1, and preferably at a molar ratio of
1 : 1 to 10 : 1.
This reaction may be carried out usually at
20 -10°C to 150°C, and preferably at 20°C tc 120°C, for 1
minute to 24 hours.
The compound represented by general formula
[la] can be produced by reacting the compound
represented by general formula [10] with ammonia, the
25 compound represented by general formula [8], or an
amine compound or a salt thereof, in the presence or

absence of a base,

A solvent used in this reacticn is not



-C e conpound represented by general fornula can be produced by
(7-c) Th d db | f la [1d] b d db
jectq the conpound 10 represented by general formula [28] to a
0

reduct i reaction. A solvent used in this reaction is not particularly
limted, as long as it does not affect the reaction. Exanples of a sol vent
may i nclude: al cohols 15 such as netha% , ethanol, n-propanol,

i sopropanol , nbutanol, isobutanol, tert-butanol, n-hexanol, cycl opentanol,

| oh amnm
o N e ﬁ?i”‘%" e Q080 PUE AR NILTRLRY! L0 RRILAR, oov oceccr che
such as 20 LJh &ang, chlgri ng;‘?l gh&grgf L M;=f ﬂh?hm%@%&i@a”%’lc%rh‘iﬂ%“ c

hydrocarbons su as benze tol uene, or xylene; nitriles such

acetonitrileg {ﬁtygfﬁ % agtgégégnelsgﬁg5ﬁgxggofB&a@er%nlsoIe

di et hyl ene egcoI or ethylene gfycol "mononethyl ether. 25

These sol vents, @, be ettsfe@lrs N5 &ORDL Bakii GRanExamBl ean9hrarieduci ng agent
used in this reaction may include: netal hydrldes such as triacetoxy sodi um

bor ohydri de, aHiisshut ﬂlﬁmm?yﬁéwem@th%m eth8%, hydr edayaemeound,
borane, dial kyl borane, or hydrosilane; boron hydride conplex conpounds such

as sodi um borcahydry deyndmdtt wim dochiehy dimtleée s peohassaanNbarohydri de, or

cal ci um bor ohydride; and alum num 5 hydride conpl ex conpounds such as

l'i t hi um al umdimmathydriicdeeanming: use Bdudimethal aedtemndeagentd i s di fferent
depending on the type of the reducing agent. For exanple, in the case of a
boron hydri deuwdmsiislesc aypdures dimewlyybesusbd=xiiieh r Ebpeet spdvendsconpound
10 represented biégeneral formula [28] at a nolar ratio of 0.25 : 1 or
greater, andTgvefRd RS dn L ERaFHeR0 of 1 : 1to s : 1. In addition

catal ytic hydrogenatlon usi ng a netal catal be ap Ile
reductlo&oreactlon 5 aripl ofa%e ?%?rg ﬁna%?vﬁseﬂ the @?n %ﬁy

i ncl ude pall unloX|de platlnquOXéd%, g L gdlunﬁ rﬁﬁ . _A net al
catal yst may @ &QQ?QHWQ1§%Eﬁﬁ§ﬁ Y e %%ﬁ% Ahd5CFRPr8sdif ey general
formul as [28]; « 29] E h%@ % %g % ?mogﬂ 15 > 1, and
20 preferably at dé wel ght i %N%é% V§Ltl ? yv 8 %Gf %hls reactlon
may be carri g lﬂltlu?r% b c{ ]cﬁp eé@é@é’w at gQ%mf:@eéOQf fé?l
m nutes to 24 hours. e Conpou represente gener al ornula
[Id] can be a&g@l@%n@blﬁ@k@wﬂgﬂ&@e cgwmlée@mgﬁegt edchyageneral
formula [24] and the conpound
15 methylamine, ethylamine, allylamine, or methoxyamine;
and hydroxylamine. Such an amine compound may be used
with respect to the compound represented by general
formula [10] at a melar ratioc of 1 : 1 to 100 : 1, and
preferably 1 : 1 to 10 : 1.
20 This reaction may be carried out usually at
0°C to 150°C, and preferably at 20°C to 120°C, for 1
minute to 24 hours.
(2-c)
The compound represented by general formula
25 [50] can be produced by reacting the compcund
represented by general formula [5a] with hydroxylamine

or a salt thereof in the presence or absence of a base.

Any solvent may be used in this reactiocn, as




86 represented by general formula [27] to a reductive am nation reaction
hout ol ating the conpound represented by general fornula [28]. A
sOlvent Used in this reaction is not 5 particularly limted, as long as it
does not affect the reaction. Exanples of a solvent may include: alcohols

such as net hanol, ethanol, n-propanol,5k§opropanol, n but anol, isobutanol,
tert-butanol, n-hexanol, cyclopentanol ,”~“or cycl ohexanol; am des such as N, N

10 di met hyl f orgyayride, : N, bk di ”E%Pyéf‘f%?m'cﬂ@’ rBactIERL Y e apiidold ddone;

hal ogenat ed hydrocar bons such as net ene chloride, chloroform or

di chl or oet hang;1-alamald\c fydrgear bons.gyeh éﬁcHeHéeH\%ghtaWo‘i‘?”e, or xyl ene;
nitriles such as acetonitrile; and ethers such 15 as di oxane,

tetrahydr of urahardi sol&p hgddy] ener gtysel,dighbyl ethers Qnicet hy ene
gl ycol mnononet hyl ether. These solvents may be used in conbination

Exanpl es of aiiredutd NG agetydiseturan f hhsi 686 | anciBy1iehel ydecJret al
hydri des such as triacetoxy 20 sodi um borohydride, diisobutyl alum num
hydri de, & tididudrl deronpaundstiay boiangl vedl anpdontuhgn eamplrex,
di borane, di al kyl borane, or hydrosilane; boron hydride conpl ex conpounds
such as sodi wmitersolsyarti des N,iN-diume tioy bhydnadiedepotralsNaem bor ohydri de,
cal ci um 25 borohydride, or triacetoxy sodi um borohydride; and al um num
hydri de conpldixetonpanadsisidy a1l fehi des asuwehnam Hydecdel which are
described in the Journal of Medicinal Chemstry (J. Med. Chem), vol. 43,
pp. 27 to sulfoxide; and heteroaromatics such as pyridine. These
solvents may also be used in combination.
10 Examples of a base that is used in this
reaction as desired may include: metal alkoxides such
as sodium metheoxide, sodium ethoxide, potassium tert-
butoxide, or sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
15> bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride, or potassium hydride; and organic bases
such as triethylamine or pyridine.
Hydroxylamine or a salt thereof may be used
with respect tco the compound represented by general
20 formula [5a] at a molar ratic of 1 : 1 or greater, and
preferably at a molar ratio cf 1 : 1 to 3 : 1.
This reaction may be carried out at 0°C to
150°C, and preferably at 50°C to 150°C, for 1 minute to
24 hours.
25 The compound represented by general formula
[52] can be produced by reacting the compound

represented by general formula [50] with an acid

anhydride or acid halide in the presence cr absence of




87 58, 2000. The use anpbunt of a reducing agent is different depending on
ta typ f the reducing agent. For exanple, in the case of triacetoxy

sodi um POr ohydride, it nay be used with respect to the 5 conmpound
represented by general fornmula [24] at a nolar ratio of 1 : 1 or greater,
and preferably at a nolar ratio of 1 : 1to 5 : 1. In addition, catalytic
hydr ogenati on using a netal catalyst ny be applied as a reduction
reaction. 10 Eﬁﬁﬁples of a nmetal catalyst used herein nmay include palladi um
oxi de, pl ati RumM?SXi-de, and pal | adi um carbon. A metal catal yst may be used
with respect to the conpounds represented by general fornulas [24] and [ 25]
2t a weiGht ratio (W G001 USe (4! F125 FaRG 187 pF&r BPhbl y at
weight ratio_ (WW. qf Q.01.. .1 to 0.5.1. This reaction y carried out
At 050C to 15060 KHBrar ST L e TPBGE. 1 or a0 P b: 82766 2k ours.
20 (T-2) whecamaund | SREERANLG O, ARRsal. fpt gl Acl 88L cafl; g opr oduced
by reacting the conpound represented by genera ormul'a 3] wWiththe
conpound EepLgsanted yoy;- a@tﬂy%ﬁfﬁf&lﬁ&@film,%_@s@iﬂéeﬂyigcébngQe?chene

1-a, and then deprotecting an al dehyde protecting group. In addition, the

conpound repb@S@ﬂh%Qh@ﬂ4mﬁ?yﬁﬂoﬂﬂHdﬁéﬁiHéiﬂgéﬁﬁké&S@y@?o@é@ﬂ@ﬁgd by
reacting 88 the conpound represented by general fornmula [3] wth the

conpound repsasantedmdy hgareralcHig M [oh3]oBseerA) ngrt o the scheme 1-a,
and elimnating R15 as desired, to obtain a conpound represented by
general 5 fotiuhdoféblthaard themasiibj éctd mg-dAteorconpotinda s epesgsented by
general fornmula [75] to an oxidative reaction according to the schene 7-a.
The conpoundtrépeesented xn egenercdihefay e [£29]dcammbe, produced by
subjecting the conpound 10 represented by general formula [25] and the
conpoundlPepkessatgd rof vganer ainifserlmul &ty kene dengelk adiehbyéaction in
the presence or absence of _a dehydrating agent according to the schene 7-b.
The conpound€FBEFes@it 8By SFén&dICHo AN Y B0t e’ beShebusBE by

reduci ng theagogggggdacetate; carboxylic acids such as acetic acid;
ketones such as acetone or 2-butanocone; and nitriles
such as acetonitrile. These solvents may be used in
1> combination.

Examples of an acid anhydride may include
formic acetic arhydride, acetic anhydride,
trichlorocacetic anhydride, and trifluocrocacetic
anhydride. Such an acid anhydride may be used with

20 respect to the compound represented by general formula
[50] at a melar ratic of 1 : 1 or greater, and
preferably at a molar ratio of 1 : 1 to 5 : 1.

Examples of an acid halide may include acetyl

chloride, trichloroacetyl chleoride, and trifluorocacetyl
25 chloride.

Examples of & base that is used in this

reaction as desired may include sodium methoxide,

sodium ethoxide, potassium tert-butoxide, sodium tert-



itio t he conpound represented by general formula [30] can al so be

duced by subjecting 20 the conmpound represented by general formula [24]
and t he conpound represented by general formula [27] to a reductive
am nation reaction according to the schenme 7 d. The conpound represented by
general fornula 25 [1d] can be produce y am di nati ng the conpound

At b T e e R T L i R

GHO-Y-N R Qz%lﬁ?‘f%%f%a O R B R R PR R S

~@ X=N~Y=-N sdéfﬁh[ﬂ§ﬂrlde, potassium hydride, triethylamine, and

iresent ed by general formula [29] according to the schenme 7-c. In

pyridine.

5 FEach of such an acid anhydride, an acid
halide, and a base may be used with respect to the
compound represented by general formula [50] at a molar
ratio cf 1 : 1 or greater, and preferably at a molar
ratio of 1 : 1 to 3 : 1.

10 This reaction may be carried out at -20°C to
100°C, and preferably at 0°C to 50°C, for 1 minute to 24
hours.

The compound represented by general formula
[la] can be produced by subjecting the compounds

15 represented by general formulas [50] and [32] to a
reduction reaction.

Examples of a reduction reaction used herein
may include catalytic hydrogenation, reduction with
metal or metal salts, reduction with a metal hydrogen

20 compound, reduction with a metal hydrogen complex
compound, and reduction with hydrazine.

More specifically, when the compound
represented by general formula [52] is subject o
catalytic hydrogenaticn using a metal catalyst, a

25 solvent used herein is not particulariy limited, as
long as it deces not affect the reaction. Examples of a
sclvent may include: alcchols such as methanol,

ethanol, isopropanol, or tert-butanol; amides such as



Rs Ra \~G . X~N [14] a Reduction Rs Ra ~G X~-NH2 [31 ] > > OHC YYN R [32] RB
I!Ra ~G~X. NnYr N~RT [ 34] Reduction Rs Ra GiX. N. Y~"N~R Am di nation H Rs
[35] wheTein each of R, R6, R, R9, Ra, X, Y, Y, d, and & 5 has the
sanme neani ng as descri bed above. (8-a) The conpound represented by general
formula [33] can be produced by subjecting the conmpound represented by
general fornula [l ab] and the conpoundefo represented by general formula

32] t d N ti int ] f dehydrat i

(321, 0,2, Sy S a L2901 Y PLSPRACR, 9430R80GE, oLy oMy 2L 0
I i t . the, i f I t

51008 25 ! edhgA PR AICRANE, (OPELLBN,. EXIPhESCAL R ROLIEN Y

1- et hyl - 2- | X t b, - h

L 2. ekl doneic gl oachal o8 sk oger op B auED B IRy T

benzene, "t ol Uegard XYANRIAQIdIEL & Blgh 25, dhoADS cbetialydpef uran,

ani sol e, diethylene glycol diethyl ether, or ethylene glycol nononethyl

ether; nitrikesech@ ;Sueheas acelPnid rdiSadnd sad foni desravgh, as di net hyl
sul f oxi de. These sol vents may be used in conbi nati on. Exanples of a

dehydrating agesblihaldilesnigethd yihisl reasthen ashdesi bededny1knel ude
anhydr ous magnesi um sul fate, nol ecul ar sieves, sodium sulfate,

glycol monomethyl ether; esters such as ethyl acetate;
carboxylic acids such as acetic acid; mineral acids
such as hydrochloric acid; and nitriles such as

10 acetonitrile. These solvents may be used in
combination.

Examples of a metal catalyst may include

palladium oxide, platinum oxide, and palladium-carbon.
A metal catalyst may be used with respect to the

15 compounds represented by general formulas [50] and [52]
at a weight ratio (W/W) of 0.001 r 1 toc 1 : 1, and
preferably at a weight ratio (W/W) of 0.01 : 1 to 0.5
1.

Examples of a reducing agent may include

20 =zinc, formic acid, hydrazine, as well as hydrogen. The
reducing agent may be used with respect to the
compounds represented by general formulas [50] and [52]
at a molar ratio of 1 : 1 teo 100 : 1, and preferably
1 : 1 te 10 @ 1.

25 This reaction may be carried out at 0°C to

200°C, and preferably at 0°C to 100°C, for 1 minute to

24 hours.



15 Zeolum and cal cium chloride. Such a dehydrating agent nmay be used with
pect t he conmpound represented by general formula [l ab] at a wei ght
ratio (WW of 1 : 1to 50 : 1, and preferably at a weight ratio (WW of 1

1 to 10 : 1. 20 In this reaction, the conpound represented by general
formula [32J may be used with respect tg t he conpound represented by
general fornula [Iab] at a nolar ratio“of 1 or greater, and preferably
at a nol ar rz? l1to5: 1. 25 ThIS reaction may be carried out at
0C to 200C, o] ﬁ?é?erably at 0Cto 150C, for 1 minute to 24 hours. (8-hb)
91 The conpound represgnt b ced by

 ect g T P et

subj ecting the conpoun rep a reduction
reaction. 5 Iv r t not,..p i imted, as
long as it d@és%noﬁﬁg% ct t{?&%gggcfﬁgﬁ é%§%%p?ésﬁ¥fEggsggggﬁgxng |nclude:
al cohol s such as et hanol, ethanol, n-propanol, isopropanol, n butanol,

i sobutanol, tert-butanol, n-hexanol, 10 cycl opentanol, or cycl ohexanol ;

am des such as N, Ndi net hyl f ormam de, N, N-di net hyl acet am de, or 1-nethyl
2-pyrrolidone; haloqgnateqfhydrocarbons such as bhyl eng chl ori de,

chl orof orm or dichl ne; aromatic hydrocarb h as benzene,

tol uene, or 15 xyl ene; |n|L i | gs such as acetonitrilel agd ekhers such as
di oxane, tetrahydrof urang’ aif'soke, di et hyl ene gl ycol dietﬁyl “ether, or

et hyl ene gl ycol nononet hyl 2kt her. These solvents may helBlised in

combi nation. Exanples of} g;5educing agent used in thig ZRelRmeiddon may

i nclude: netal hydrides jsuch as diisobutyl alum numh drlgﬁLF a tin hydride
conmpound, borane, di al ky: bor%ﬂe or hydrosil ane; boro de conpl ex

]

2 TRAN Amidination L X

G G N3 G G N3
[43] [14]
Reduck /Amidination
2) Reduction
R! R*
\(;j\dx\mz
[1ab]

5 wherein each of ¥, R* R!, R’, G', G? and L has the same
meaning as described above.
(3-a)
The compound represented by general formula
[13] can be produced by reacting the compound
10 represented by general formula [2] with the compound
represented by general formula [12].
A solvent used in this reaction is not
particularly limited, as long as it does not affect the
reaction. Examples of a solvent may include: alcchols

15 such as methanol, ethanol, isopropancl, or tert-




conpounds su

q!kghyd e,
o oun su
agent is dif
exanple, in

ratio of 0.2
5: 1. This

ch as sodi um borohydride, |ithium borohydride, potassium

or cal cium 25 borohydride; and al um num hydri de conpl ex

ch as lithium alum num hydride. The use anount of a reducing
ferent depending on the type of the reducing agent. 92 For
the case of a boron hydride conplex conmpound, it may be used
with respect to the conpound representé& by general forrmula [33] at a nol ar

Reiabln PERAT ot ey b ke 11 BaC e A "eBater ofudoc, and

preferably a%f%g

conpound rep
am di nating

the schene 1
formula 15 |

Q f 10 m 2 . s dition, th
reseéﬁi#%%%?ﬁﬁ%ﬁﬁkwé%r#%ﬁék#g;f?é?gggélébggggelL:ggucgdeby

1to

R DA B o e R TR, ATy e Rl

%Hlo%’fo%,pro‘}d%ﬁ%ﬂﬁééeﬁ%ﬁﬁé‘g éPSranQHEOH?QrF:@QE%ﬁ@t ed by

general formula [14] according to a nethod simlar to the schene 3-a. The
conmpound mepkesented Hay gener alo fisdall asf 34} 164a8; betpepdusgdnbyssubj ecti ng

t he conpound

10

15

20

25

dioxane, tetrahydrofuran, aniscle, diethylene glycol
diethyl ether, or ethylene glycol moncmethyl ether;
nitriles such as acetonitrile; ketones such as acetone
or Z-putancne; and sulfoxides such as dimethyl
sulfoxide. These solvents may be used in combination.

Examples of the compound represented by
general formula [12] used in this reaction may include
sodium azide, lithium azide, barium azide, cesium
azide, and trimethylsilyl azide. The compcund
represented by general formula [12] may be used with
respect to the compound represented by general formula
[2] at a molar ratio of 1 : 1 or greater, and
preferably at a molar ratio of 1 : 1 to 5 : 1,

This reaction may be carried out at 0°C to
200°C, and preferably at 0°C to 150°C, for 1 minute to
24 hours.

The compound represented by general formula
[13] can also be produced by amidinating the compound
represented by general formula {14] according to the
scheme 1-b or scheme 2.

(3-b)
The compound represented by general formula

[lab] can be produced by subjecting the compound



20 represented by general fornula [31] and the conpound represented by
’eral rmula [32] to a dehydration reaction in the presence or absence
ol a dehydrating agent according to a nethod simlar to the scheme 7-b. The
conpound represented by general fornula 25 [35] can be produced by reducing
t he conpound represented by general %l a [34] according to the schene

8-a. [ Schene 9]

93 A corrpound repre ted by general formula [I ba] can

P2 B Caueet L SIATBLE ol B B S o B S g R
~G~. X~N~Y~N~ JC~ ~Y~ ~R RS H Rs=L [36] R9 Ra Ami d
I nat i on ~2—‘%~tﬁﬁv£%| %1 @Rg&[é%’l Rs=L (3Ba] R~ Ra = \&1G . X tt.Y.N R7
strrghrenrsglmnngagg gfeschrl bed a;ggv%%f %953%1 5t é&sgeg%’llggz entnllcclg yt gre
differently represen s, akﬁ@rcﬂ‘@o&éﬁ’&@%h”ﬂs%@“@ nmeka3n c‘é’%%‘l%tt' tutxed or

substi t ut ed

5 a reaction with triphenylphosphine, and the subsequent

hydrolysis reaction (Tetrahedron Letters, vol. 24, pp.

763 to 764, 1983, etc.), (3} a reaction with sodium

borohydride (Synthesis, pp. 48 to 49, 1987, etc.), and

(4)

a reaction with inorganic and organic mercaptans

10 (the Journal of Organic Chemistry (J. Org. Chem.), vol.

15

44, pp. 4,712 tc 4,713, 19879 etc.).

More specifically, when catalytic
hydrogenation using a metal catalyst is applied, a
solvent used in the reacticn is not particulaxly

limited as long as it does not affect the reaction.

Examples of a sclvent may include: alcohols such as

methanol, ethancl, iscpropanol, or tert-butanol; amides

such as N,N-dimethylformamide, N,N-dimethylacetamide,

or l-methyl-2-pyrrolidone; halocgenated hydrocarbons

20 such as methylene chloride, chloroform, or

dichloroethane; aromatic hydrocarbons such as benzene,

toluene, or xylene; ethers such as dioxane,

tetrahydrofuran, anisole, diethylene glycecl diethyl

ether,

or ethylene glycol menomethyl ether; ketones

25  such as acetone or Z-butanone; and nitriles such as

acetonitrile. These sclvents may be used in

combination.

Examples of a metal catalyst may include




5 al kyl, cycl oal kyl or al kenyl group. (9-a) The conpound represented by
?er’algrrml a [l ba] can be produced by reacting the conpound represented
by" gene formula [Ida] with the conpound 10 represented by general
formula [36], or by reacting the conmpound represented by general formula
[le] with the 94 conpound represented by general fornula [36a], in the
presence or absence of a base. A sol velf® used in this reaction is not
particularly |limted, as long as_it_does_nqt affect e 5 reaction.

Bl o5 of | AT it Frer lat taloRel 8t ekt abateerinbt Eoetiiol

i sopropanol , or rt ; 1 SN, | hyl f m de, N, N
dinethylacetghﬁlg%%mégﬁégg%%f&g%ggérggggoﬁgFﬁhg%ngggté& %&%?ocarbons such

as met hyl ene c%ff'dg%rdn‘?f’r &5%19{% 0% ggﬁegéfr‘k%ﬂﬁigag%]a%%”%ti ¢

hydr ocar bons such as berizene, tol uenhe; or xylene: ethers such as di oxane,

tetrahydrof ur@ngrani,sal& digihvbeng. ghycol 1 digthyl ethgpgy or ethylene
gl ycol nononethyl ether; nitriles such as acetonitrile; ketones such as

acetone 15 o r2rRt-a10n6+ and,sibhh©x}geso sughwascdi pebhyl: sukboxi.de.. These
solvents may be used in conbi nation. Exanples of a base that is used in
this reaction.as desired may include sodi um net hoxi de, sodi um et hoxi de,
potassiumtert-butoxide, sodiumtert 20 butoxide, sodi um hydroxi de,
pot assi um hydr oxi de, sathianp bt <asbonatedusonldy uayeatr baagt éncpotiassi um
car bonat e,
hydrogen and formic acid. A reducing agent may ke used
with respect to the compound represented by general
10 formula {13] at a melar ratio of 1 : 1 to 10C : 1, and
preferably 1 : 1 to 10 : 1.
This reacticn may be carried out at 0°C to
200°C, and preferably at 0°C to 100°C, for 1 minute to
24 hours.
15 (3-c)
The compcound represented by generzal fermula
[14] can be produced by reacting the compound
represented by general formula [3] with the compound
represented by general formula [12] according to the
20 scheme 3-a.
(3-d)
The compound represented by general formula
[lab] can be produced by amidinating the compound
represented by general formula [{14] according to the
25 scheme 1-b or scheme 2, and then subjecting the
resultant product tc a reduction reaction according to

the scheme 3-Db.

The compound represented by general formula



d with respect to the conpound represented by general formula
a] or—25 conpound represented by general fornula [le] at a nolar ratio
of 1: 1 or greater, and preferably at a nolar ratio of 1 : 1to 3 : 1. In
this reaction, the conpound represented_ by 95 general fornula [36] or
conpound represented by general fornul§7[36a] may be used wWth respect to
t he conpound r resented q¥ r al for é gﬁ]RQ ound r gesented

by goneral alﬁ A S ot & FATTET Shear

f bl t | t 1 T i ed
but at aOCytg f%&%% of 3 °L%%|fy°5tR%?;%3ch%%oteﬂ$ PEL OO B ‘f{ hours.
10 (9-b) The %%ﬂ&o g; r?ése“é} ef'e?x)‘u?@ gene af Qs[%][ gg?ﬁu%% produced

by reacting the conmpou represente or mul a wi th the

compound r epreseMLd Dy GeNeT aled AL é’%‘ﬁ@ei{%@% g;@ﬁe?éﬁlr%%h'ﬂa (Eh% 115

conpound represented by general Tornmula [ 35 he conpound répresent ed
by generals f RdA r36alhe l&brﬁ;k&rpcﬂe].se}ﬁ@es@ﬁt@@sspcgeﬁéralb%emeqeordl ng to
the schenme 9-a. In addition, the conpound represented by 20 general fornula
[Iba] can al 5qdqe ipr qaunekdy i di e | fige t hesqDBRAUNgroapeeseat ed by
general fornula [37] according to the schene 1-b or schene 2. [Schene 10]
reacted, for example, with R™-IL (wherein R™ represents

SOdI um ;I’I de, potassium hydride, triethylamne, and pyridine. Such a base

a group for R*, other than a hydrogen atom; .and L
represents a leaving group), followed by amidination,
10 so as to produce a compound cf interest of the
invention of the present applicatiocn.
iScheme 4]
A compound represented by general formula
[ib] can be produced, for example, by the following

15 scheme:



A conpound represented by general fornmula 25 [If] can be produced, for

npl e y the follow ng schene: 96t Ra R~ , ~G ~~N Y~-CHO Rs [ 24]
/=TR Ra~~Ga~NHz [tae] RR, Ra Ro ~G . X N Y~-%\-Z. Ga s Rs Gs / R 13el Reduction
51~] Reduction R Ra Rb Rae RaRe ~ a~, a,x. .Y.2. a~R~ ,~~ .Y~ .~

a~-RGGNs ~GG~GGN ~ GGAmdlnatlon ~a [1n [4e1 wherein each of R,
R5, R8, RO, R12, Ra, R X Y, YI, Z Q¢ &, &3, and GS has the same
nmeani ng as descri bed above. (10- a) The corrpound represented by general
formula [38] can be, pr odlﬂsed by subjecting the congpund rgpresented by
general fornula [2R he conpound represented ral formula [ ac]
to a dehydration reacfjion in the presence or absence pf g dehydrating 10
agent according to th G@ ~(-b. A solvent used in $25 Ygdtyi on i s not
particularly limted, ?231 |l ong as it does not affect th?:s]

7 7
HN'Y‘N‘R HN-Y~N-R
[13] [15}
R'ﬁ RB Ra
I - .x\ /Y\ /R.’ J— \m\ _x\ /Y\ ,RT
¢* "¢’ N; N Amidination G* G"NT N
{16l o o 171 o ;0
Hydrolysis 1) Amidination

2) Hydrolysis

rRL R
\m\ ‘x\ 1Y~. 7
cZ 6N N’R
H H

wherein each of X, Y, R®, RY, L, R’, R’, G', and G® has
the same meaning as described above.
(4-a)
The compound represented by general formula
5 [16] can be preoduced by reacting the compound
represented by general feormulas [2] with the compound
represented by general formula [15] in the presence cr
absence of a base.
A sclvent used in this reaction is not
10 particularly limited, as long as it does not affect the

reaction. Examples of a solvent may include: alcohols



Rs Ra~, ~G~WY~-CHO Rs 1z51 b R x-~ &x~NHz [31la] Ra Ra b G . X~N~Y~N~. G s
’/ I? 97 reaction. Exanples of a solvent may include: al cohols such
aS net hahol , et hanol, isopropanol, or tertbutanol; am des such as

N, N- di met hyl f or mam de, N, Ndi net hyl acet am de, or 1-nethyl-2-pyrrolidone; 5
hal ogenat ed hydrocar bons such as net hyl éne chloride, chloroform or

di chl or oet hane; aronmatic hydrocarbons &ich as benzene, toluene, or xylene;

et hers such 3 cqii @%aﬁ@ectoﬁa%éfhyéjt{k%#éfn’ lgg}g%g#%wgl ephylene gl ycol diethyl

et her, or ethylene g nonone et her; riles such as

acetoni tril ey and sul faqag@egénp%@cﬁga@%@ﬁ%ﬁé{étﬁ%hng}ngﬁidgheﬁgb}aol vents may

be used in conbinati’on. atihg agent that is used in

this reacti Oﬁi%@gg{%a{s}ﬁ]yc%é,ncéde—rﬁ‘é‘mgioyspil'?r@%@ﬁb?m sul fate,

nol ecul ar si eves, ate, Zeolum ™ and cal ciumchloride. Such a

dehydrating agenqdmtde taadMitorespesh £9 hbengoapeundlrepresented by
general fornula [24] at a weight ratio (WW of 1: 1to 50 : |, and

preferabl y atchd oM fdHm, " &l QM Wredt28nd; : adoker1® hydrokBrbbBhs reaction,
t he conpound represented by general fornula [lac] may %e used with respect

to the conpoundhr epr ésenteath byt geneata) dormylaeng24éthera sukarasatio of 1 :
1 or greater, and preferably at a nolar 25 ratio of 1 : 1 to 5 : 1. This
reacti on may diexeare,i e toh atr Oitan 200C sahe, pde¢ehpbegeagl@Cofio | 50C,
for 1 mnute to 24 hours. 98 (10-b)
diethyl ether, or ethylene glycol monomethyl ether;
nitriles such as acetonitrile; ketcones such as acetone
10 or 2-butanone; and sulfoxides such as dimethyl
sulfoxide. These solvents may be used in combination.
Examples of a base that is used in this
reaction as desired may include: metal alkoxides such
as sodium methoxide, sodium ethoxide, potassium teri-
15 butoxide, or sodium tert-butoxide; incrganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
scdium hydride, or potassium hydride; and organic bases

such as triethylamine or pyridine. Such a base may be

20 used with respect to the compound represented by

general formula [2] at a molar ratio of 1 : 1 or
greater, and preferably at a molar ratio of 1 : 1 to
3 1.

In this reaction, the compound represented by
25 general formula [15] may be used with respect to the
compound represented by general formula [2] at a molar
ratio of 1 : 1 or greater, and preferably at a molar

ratioof 1 : 1 to 5 : 1.



The conpound represented by general fornula [If] can be produced by

g"ject' t he conpound represented by general forrmula [38] to a reduction
eact 'on according to the schenme 7-a. A solvent used in this reaction is

not particularly limted, as long as it does not affect the reaction.

Exanpl es of a solvent may include: alcg ol s such as nethanol, ethanol,

n- propanol , isopropanol, n 10 butanol, ‘i“sobutanol, tert-butanol, n-hexanol,

cycl opentanol , or cycIqﬂggaﬁggé%gﬁggﬁg%fgégi%grgﬁghdiﬂEtQ¥|BQéE§§1de’

N, N- di net hyl acet am de, “or - one; hal ogenat ed ocar bons

such as met hﬂo%“ﬁ,cﬁkgr %@%’fe%%‘b‘iryﬂfa r hocor dhghber ogthane;,; g areuatic
hydr ocar bons such”as benzene, tol'uene, or Xylene; nitriles such as
acetonitriIeQ4a@ﬁn§&yers such as dioxane, tetrahydrofuran, anisole,

o] [

di et hyl ene glyc ethyl ether, or ethylene glycol nononethyl ether. These

solvents may be used inCoipinatdon. +r0 ERpPLes Plpleteddeingyagent used
inthis reaction may include: netal hydrides such as triacetoxy sodi um

bor ohydri de, q@ieshutadrralm nuam hysh i deso avd | proéydetdengonpound, a
bor ane-t et rahydr of uran conpl ex conpound, di borane, dial kyl borane, or

hydr osi | ane; a2 dier=0si riy diHedec@aipleX coppountdseSuch gsnsediufbkenohydri de,
| ithium borohydri de, potassium borohydride, or cal cium borohydride; and
al um num hydr{ildé ecore ek rconpourids sttdmasl +h tdr usclaknel Aum 99 hydri de.
The use anmount of a reducing agent is different depending on the type of

t he reduci ng (dgérit .

The compound represented by general formula
10 [1b] can be produced by hydrolysis of the compound
represented by general formula [16] using acid or a
base.

LA solvent used in this reaction is not
particularly limited, as long as it does not affect the

15 reaction. Examples of a solvent may include: alcohols
such as methanol, ethancl, isopropanol, or tert-
butanol; ethers such as tetrahydrofuran, ethyl ether,
dioxane, or anisole; dimethyl sulfoxide; ketones such
as acetone or 2Z2-butanone; and sulfoxides such as water.

20 These solvents may be used in combination.

Examples of acid used in this reaction may
include mineral acids such as hydrochloric acid,
hydrobreomic acid, or sulfuric acid. Such acid may be
used with respect to the compound represented by

25 general formula [16] at a molar ratio of 1 : 1 to
1,000 : 1, and preferably at a molar ratic of 1 : 1 to
100 : 1.

Examples of a base used in this reaction may



d wi respect to the conpound represented by general formula [38] at a
ar ralio of 0.25 : 1 or greater, and preferably at a nolar ratio of 1 :
1to5: 1. This reaction nmay be carried out generally at 10 -50C to 120C,
and preferably at 0OCto 80C, for 10 m %ﬁes to 24 hours. In addition, the
conpound represented by general fornmulda{If] can al so be produced by
am di nating t. G ente e r oul [.4Q]_ di ng
to the schenénggb orqgﬁﬁﬁﬁgﬂésg(g%-%}P¥%g§§oﬁ%%ﬁ%§ ggp?é%%%fgglﬁgﬁggﬁeral

f I ' i.Ng- . d b
ormul a [ 39] lgsg,] p.-%% f g DYq 59R) %%l:c@:gl&@? BHBSHEQHJ ‘ﬁ%rd‘i%%tdee y

general fornula e conpound” 20 represente y gederal formul a

For exasl e, in the case of a boron hydride conplex 5 conmpound, it may be

[3la] to a dehyydyatign Hgacdiode i n shenPsesebeenqy BBSAReq @fitd dehydrating

agent according to the schene 7-b. The conpound represented by general
formul a [40] capde RO AU i@l ct89ré ben€8aPpRYNgeAaraeprresantied by

general fornula [39] according to the schene 7-c. [ Schenme 11] A conpound
represented hyaensf a horamwlsatiole®d 1 : 1 to 1,000 : 1, and
preferably at a molar ratio of 1 : 1 to 10 : 1.

This reaction may be carried out at 0°C to
150°C, and preferably at 0°C teo 10C°C, for 10 minutes to
24 hours.

10 (4-c)

The compound represented by general formula
[17] can be produced by reacting the compound
represented by general formula [3] with the compound
represented by general formula [15] in the presence or

15 absence c¢f a base according to the scheme 4-a.
(4-d)

Moreover, the compound represented by general
formula [1lb] can ke produced by amidinating the
compound represented by general formula [17] according

20 to the scheme 1-b or scheme 2, and then subjecting the
resultant product to a hydrolysis reaction according to
the scheme 4-b.
[Scheme 5]
A compound represented by general formula
25 [1b] can be produced, for example, by the following

scheme:



[l cal] can be produced, for exanple, by the following schene: , R Re ~ ~ a

J(. .HZ G~Ra lll Ra-L ICl a Ra Re a GrX. N~Y. .Z~Ga R Rs 140] Ra=L
t50l R Re Rs RaRe/ /| ~~a~ R ~GX-NY.N~Z. G~R ~G J(~N~Y~N~Gay Rs
Ra AmidiGation Rs Ra 111 j4l] a ~ RL RS ~ R~ Re ~Ra ~N~G Ra Y HRs
a~RH , P61 Ra Ra [~~ a R~ G' X~L GS.Z~L] 21 12al Y HR RH P61 Rn R R z

sGJ(.L Gzl ~L 131 13al wherein each of RS Rsa Rs Rsa Rg RO Rz Ra R XY,
Z, G, &, G, &b, and L has the same neaning as 5 descrl bed above. (11-a)

The conpound represent edz‘QyEQTer al formula RY
| PEAD N m AN

G G L. G G L
[2] {31
1) HNH‘Y.N’R[W] 1) : H'Y.N'R [18]
Q O O O
2) Deprotection 2) Deprotection
Rl R* R% R
e
— | Amidination I
ﬁ\ 'x\ JY\ ﬁ X IY\
¥ et N NH c? gt N NH
[19] o“‘ \(0 20] o"’: i\o
R™L 7e
21}
R* R2 R?

R1
l b 7 ——— —— e l .
QG‘I.X\NIY\N/R ¢ Amidination Gz G1'X\N/Y\ ,RTC
[171 05 i:

[16] o ¢

drol 1) Amidination
Hydre VR 2} Hydrolysis
\Ej '|'x\ /Y\H/R7

Hydrolysis

G" G n

[1b]

wherein R'® represents any one of the same substituents
as R’, except for a hydrogen atom; each of X, Y, R® R,
R’, L, R’, G', and G has the same meaning as described
above; and R represents an aminc protecting group.

5 The compound represented by general formula
[18] can be produced according to the method described
in Yakugaku Zasshi {Journal cof the Pharmaceutical
Society of Japan, vel. 99, pp. 929 to 935, 1979) etc.,

or methods equivalent thereto.



[l cal] can be produced by reacting the conpound 10l represented by

er al rmula [Ifa] with the conpound represented by general formula
[36], or by reacting the conpound represented by general forrmula [lcb] with
t he conpound represented by general fornula [36a], in the 5 presence or
absence of a base. A solvent used in this reaction is not particularly
limted, as long as it does not affect the reacti on. Exanpl es of a sol vent

DUt anol : am des. such a® N 3 nat TP PRI Aot SRE R AR hePnyadershde, or
et hyl - 2- .l daneys il aaenal o0 bydogag boascslIch,as ARLYLLne o,

chloride, chloroform or d hane; c ocar bons “such as

b , tol , i 1 j tah f ,
enzene, to l&necheorcl ch{}ﬁcﬁ g%@sé%?@daﬁ %ﬂ%?éi‘nfofﬂﬁlfﬁ ygrof uran

ani sol e, diethylene g ether, o ene gl ycol nononet hyl

ether; nitrilgy sugh . aspaelondmbd®rd kebores-stel By geakeae or
2- but anone; and sulfoxi des such as di nethyl sulfoxide. These sol vents nmay

be used i® coddrhatd qn.8]130 mBMHEs Mplobaseitfaini smis6dprB kRS ngeact i on
as desired may include: netal al koxi des such as SOdIUﬁ]ﬁEtﬁOXIde, sodi um

et hoxi de, potgassipumderidibg ao defcoresanh e tehé - hat bstdeeskpabgani ¢ bases
such as sodi um hydr oxi de, potassi um hydroxi de, sodi um 25 bi carbonate,

sodi um car bonat &ntpotressicna ic drdanat &; 1 sodi@ds hyde 4 de, oor mpohasisi um

hydri de; and organi c bases such as triethylam ne or pyridine. Such a base
may be used widuH vedspdctthtegrettite conpounds represent ed by

In addition, the compound represented by
10 general formula [19] can zlso be produced by
amidinating the compound represented by general formula
[20] according tco the scheme 1-b or scheme 2.
(5-a)
The compound represented by general formula
15 [16] can ke preoduced by reacting the compound
represented by general formula [12] with the compound
represented by general formula [21] in the presence or
absence of a base.
A solvent used in this reaction is not
20 particularly limited, as long as it does not affect the
reaction. Examples of a solvent may include: alcchols
such as methanol, ethanol, iscpropanol, or tert-
butanecl; amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, or l-methyl-Z2-pyrrolidone;
25 halogenated hydrocarbons such as methylene chloride,
chlorofecrm, or dichlocroethane; aromatic hydrocarbons
such as benzene, toluene, cor xylene; ethers such as

dioxane, tetrahydrofuran, anisole, diethylene glycol




102 general formulas [Ifa] and [Icb] at a nolar ratio of 1 : 1 or greater,
pregably at a nolar ratioof 1 : 1to 3: 1. In this reaction, the

C oun represented 5 by general formulas [36] and [36a] may be used with

respect to the conpounds represented by general fornulas [|Ifa] and [Icb] at

a nolar ratio of 1 : 1 or greater, and ﬁreferably at a nolar ratioof 1 : 1

to 3 : 1, respectively. 10 This reactig may be carried out at 0C to 200C,

and preferabldYLe%thtyggett%egogr feoc;hoyrllrréuﬂé;ﬁf%%fl %ﬁoﬁ&#égh%i“eéﬂgy;i on, the

conpound represen by gé€neral can a e produced by

reacting 15 the compound.s epr esented oy, Qe}fé;‘%?xflé’é muan[ 2L gkek@ak W th

t he conpound represented by general fornu according to the schene
6-a. Mreovepby bhe ¢amReud drRPresEtethdy general forgvhail[lcal can also
be produced by am dinating the 20 conpound represented by general fornmula
[41] accordi gg1texte .schersl-d» 0feriEems, e (dded) iTheokpIRatNEn .
represented by general formula [41] can be produced by reacting the
conpound 25 represent edxynpdenerctl & wamd acH#0] i s tided hen conpsund
represented by general formula [36] according to the

reaction as desired may include: metal alkoxides such

as sodium methoxide, scdium ethoxide, potassium tert-
butoxide, or sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium

10 Dbicarbconate, sodium carbonate, potassium carbonate,
sodium hydride, or potassium hydride; and organic bases
such as triethylamine or pyridine. Such a base may be

used with respect to the compound represented by

general formula [19] at a molar ratio of 1 : 1 or
15 greater, and preferably at a molar ratio of 1 : 1 to
3 : 1.

In this reaction, the compound represented by
general formula [21] may be used with respect to the
compound represented by general formula [19] at a molar

20 ratio of 1 : 1 or greater, and preferably at a molar
ratio cf 1 : 1 to 5 : 1.

This reaction may be carried out at 0°C to
200°C, and preferably at 0°C to 150°C, for 1 minute to
24 hours.

25 The compound represented by general formula
[16] can alsc be produced by amidinating the compound
represented by general formula [17] according toc the

scheme 1-b or scheme 2.




schene 11-a in the presence or absence of a base. In addition, the conpound
rgrese d by 103 general fornula [41] can al so be produced by reacting
t conpound represented by general forrmula [3] or [3a] with the conpound
represented by general formula [76] according to the schenme 6-a. 5 [ Schene
12] A compound represented by general érrrul a [lg] can be produced, for
exanple, by the follow ng schene: R ~G~-L Rs R ~GX~L hl 1) fBi, jd-RY
f~ 2) C)eprota(%;jbqn 131 17 HN~-R Y Pn 2) 9eprptection Rs R ~I 'j b RG.x~
~~NH NN Y -r €'~RG'XNYNNHNyYyb Rw Y ~" -~ Rtaa 119a] ~~~ [2081 ~

s T Ul S i et e b B BB R
183Y1 183Y1 [lb] can be produced by hydrolysis cof the compound
represented by general formula [l6] or compound
5 represented by general formula [19%] according to the
scheme 4-b.

Moreover, the compound represented by general
formula [lk] can be produced by amidinating the
compound represented by general formula [17] according

10 to the scheme 1-b or scheme 2, and then subjecting the
resultant product to a hydrolysis reaction according to
the scheme 4-b.
{(5-c)
The compound represented by general formula
15 [17] can be produced by reacting the compound
represented by general formula [20] with the compound
represented by general formula [21] in the presence or
absence of a base according to the scheme 5-a.
[Scheme @]
20 A compound represented by general formula
[1c] can be produced, for example, by the following

scheme:



R R Rmor R-~Z &Z G LG&\Lf2llzal Re R mor R'"'-Z~ G 'L GG
Lﬁsl t wherein R za represents a cyano group, am de group, or 10

ulipr ot eCted or protected or unsubstituted or 104 substituted am dino
group; and each of R, Rl, Rea, RO, Ra, Rba, X, Ya, Yb, Za, Gl, &, G3a,

GSa, and L has the sane neani ng as descrlbed above. The conpounds
represented by general formulas 5 [19a] ®and [ 20a] can be produced by
reacting the conpounds represented by general fornmulas [2] and [3] with the

conmpound represerte y general fornula [77], giespeetively, according to

t he net hod descr|EQ§Z§E f or_ exanpl e, InternatrqE%ﬁsPublication W96/ 16947,
or 10 net hod equiva GPhﬂf@ﬁ@ and then renovi & Y_am no
protecting groups accowlO conventi onal methods. ??ELQQ The conpound
represented by general Ol @ 15 [1g] can be produ&8d gacting the
conpound represented by general formula [19a] with the conpound repr esent ed

by general formula [2a], reactlng t he conpound|gep ented by general
formula [2] with the conpo nd re resented by general|fo 82],
according 20 to the sche nLaddltlon t he conpou pfesent ed by

general formula [lg] can also“ﬂe pr oduced by reacting the gnpound
represented by general fornula 2] or [2a] with the conpound rqpresented by

general fornul& 25 accordl o t he sch Ry, (12-b) T ound
represented by g ne,al f orrul a [ gan be progluced

conpound 105 r anﬁ 0 eralmﬁmmmuha 'thﬁﬂﬁﬁm c ound
represent ed by general f | a [3a] by reac |ng th ng:#

represented by gener@? Pornll a [ 3] \\ﬁé\ihe C ound . r gré% nted by general

formula [82], according 4 to tﬁﬁ"%&ﬂ |34 M"'“ﬁﬁ%n t he conpound

repr esent ed by b

R v
LY, Y.
HN NH \ﬂ m’Rs AN NH
; s X WY U7 s H

N~
G" G N NG TG

o o H o
[15a] [1¢] [154]
b -]
R R R R R? R® R% R
| . GRS
\@\G‘l-X\L G° GsZ\L. o? GTX\L G Gaz\L

(2 [2a] [31 [3a]

wherein R'Y? represents a cyano group, amide group, or
unprotected or protected or unsubstituted or
substituted amidino group, which binds with the binding
site of G’ at its para or meta position; and each of X,
5 Y, Z, R5, R®, R, R%), R’ L, G', G% G° and G® has the
same meaning as described above.
(6-a)
The compound represented by general formula
[22] can be produced by reacting the compound
10 represented by general formula [19] with the compound
represented by general formula [Z2a], or by reacting the

compound represented by general formula [2] with the



general formula [23a] can al so be produced by reacting the conpound

rgrese d by general formula [3] or [3a] with the conpound represented by
general Tormula [83] 10 according to the schene 6-a. Further, the conpound
represented by general formula [Ig] can al so be produced by am dinating the
conpound represented by general fornula_[23a] according to the schene 1-b
or “schene 2. 15 [Schene 13] A conpound7ﬂepresented by general formula [|g]
can be produce for, exa

N Necaan SRR GRSt g B eth RS RN IR VAR 2R v 2)
~eprgtectigw%§%y O%%)l\%%%%k(?xél I8 RbaRm:GEBLQaRa/ E!ba~
12b Gy. X & Aivi diPAtTon a Rba n ~Rea V' G X. Ni Y-Nr
Gaa A solvent used in this reaction is not
particularly limited, as long as it deces not affect the
5 reaction. Examples of a scolvent may include: alcchols
such as methancol, ethanol, isopropancl, or tert-
butanol; amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, or l-methyl-Z2-pyrrolidone;
halogenated hydrocarbons such as methylene chloride,
1C c¢hlorecform, or dichloroethane; aromatic hydrocarbons
such as benzene, toluene, cor xXylene; ethers such as
dioxane, tetrahydrofuran, anisocle, diethylene glycol
diethyl ether, or ethylene glyccl monomethyl ether;
nitriles such as acetonitrile; ketones such as acetone
15 or 2-butancne; and sulfoxides such as dimethyl
sulfoxide. These sclvents may be used in combination.
Examples of a base that is used in this
reaction as desired may include: metal alkoxides such
as sodium methoxide, sodium ethoxide, potassium tert-
20 butoxide, or sodium tert-butoxide; inorganic bases such
as sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride, or potassium hydride; and organic bases
such as triethylamine or pyridine. Such a base may be
25 used with respect to the compound represented by
general formula {19] at a molar ratio of 1 : 1 or
greater, and preferably at a meolar ratio cf 1 : 1 to

3 : 1.



~a hsl Wierein each of R, R$a, Ra, Rba, X, Ya, Yb, Za, d, & G&Ba Gsa, and
Igas t sane neani ng as descri bed above; and each of R9a and R-zb
represents a cyano group; and R represents a protecting group of an am no,
hydroxyl or thiol group. (13-a) The conpound represented by general formula
| og [86] can be produced by reacting tﬂﬁ conpound represented by general
formula [84] with the conpound represented by general forrmula [85] in the

presence or absence of 73 hase, fp\@%c‘%fgg rgggvgzgﬁggllﬁ%%g%&ie %e%r %§}S) 1

solvent used in this reaction is artrcul ar

does not affgretnl dhe r d%[" 2Ec3<1a n)gsbgfugeaow?gt éelctgcltgde aI cohol s

such as neth et hano |sopropa or tert nol; ‘am'des such as

N, N- di net hyl f t 2-pyLr @ e;

hal ogenat ed hy gn[ﬂoce;lqﬁ % suc as &f%%gg%hﬁgf%agg W%Pgrg}gor mgld&%qn

di chl or oet ha@.’%’tl%r Qrtl ¢ hydyocarbons: SU&@daﬁr@?@%gB@y bel depeya0r xyl ene;
et hers such as 15 di oxane, tetrahydrofuran ani sol e, diethylene glycol

di et hyl etsheratal etfhyl ene gyl npponet hyl ether; nitriles such as
acetonitrile; ketones such as acetone or 2-butanone; and sul f oxi des such as
di met hyl sul f oxi de. Therg solamnttharayoheousedrepresght aat bgnge@ ritanpl es
of a base that is used in this reaction as desired may include: netal

al koxi des sudh ras1sodilimInetshoxialeys sbddi L et begede, tpothsscompound
tertbutoxide, or sodiumtert-butoxide; inorganic bases such as sodi um

hydr oxi de, poeRssisEntiegdboxicteeodi ipresldi €al bahagenosadi uatéar bénat e,
pot assi um car bonate, sodi um hydri de, or potassium hydride; and organic
bases such a$d-fricetthPlramasat® pyri di ne. Such a base may be used with

respect t% t he conpound represent ed b 108 general fornmula [85] at a
nol ar ratlo of 1: 1 orT FEC %%?Béf]%?a"bﬂ’/rh?d O'ﬁBI aF PdtitPof 1 : 1

to 3 : 1. th | f I
[84] may be &io@ i ERr f@%%szaﬁ&%?ﬁ o5 Pt cbaft oL SgknEral
formula [85] , % rz%l ar ratlo of 1 : 1 or greater, and preferably at a
nolar ratio of f 1.

(6-b}
The compcund represented by general formula
15 [22] can also be produced by amidinating the compound
represented by general formula [23] according to the
scheme 1-b or scheme 2.
{6-c)
The compound represented by general formula
20 [23] can be produced by reacting the compound
represented by general formula [20] with the compound
represented by general formula [3a], or by reacting the
compound represented by general formula 3] with the
compound represented by general formula {15a], in the
25 presence or absence of a base according to the scheme
6-a.
(6-d)

The compound represented by general formula




This reaction may be carried out at OC to 10 200C, and preferably at 0OC to
C f 1 mnute to 24 hours. Moreover, a protecting group of an am no,
hydr oxyl™ or thiol group represented by R nay be renoved by known net hods.
15 (13-b) The conpound represented by general fornula [88] can be produced
by reacting the conpound represented bﬁ general fornmula [86] with the
conpound represented by general fornmul 9[87], or by reacting the 20

by Goner al T denl & agle TIREBRA DY o TRES LeRbRe O TaChe PRREHCE chet i on, -

by gener al hi's " reacti on,

L0t ho 25 CoReuns T Lo on e By ener AL Fof el a P O] 410 SA0ItHE ratt o of

2 : 1 or greatgfuyAndpreferably at a molar ratio of 2 : 1 to 5 : 1. (13-c¢)
109 The conpouném}epresented by general fornula [Ig] can be produced by

am di nating the conpound, rep{aseiy ed- iy genssahal PEpYLach88L @agcording to
the schene 1-b or schene 2. 5 [Schene 14] A conpound represent éd by general
formula 5 general formula [lc] can be produced by amidinating the

compound represented by general formula [23] according

to the scheme 1-b or scheme 2, and then subjecting the

resultant product to a hydrolysis reaction according to

the scheme 4-b.

10 [Scheme 7]
A compound represented by general formula

[1d] can be produced, for example, by the following

scheme:



[1 h] can be produced, for exanple, by the follow ng scheme: R~ Ra \\~G-~X~L
Ig HN~’R7a I~ Rs Ra \\~G~ ~X~L 131 H\v~--R a (901 Rs Ra \\~G ~XN. ~' ~R a
j 91T Ami dination Ra R b "\\~G ~- X~N Y~R~a wya j1 hl 110 wherei n each
of RI, Ra, R9, Ra, X, Ya, Y, Gl, &, and L has the sane neaning as
descri bed above. The conpound represent %d by general fornula [Ih] can be
produced by reacting the conpound 5 re esented by general formula [2] with
t he conpound represented by general fornula [90] according to the schene
l-a. In addition, the conpoapd. Represented bygg%%i‘al formula [I h] can al so

be produced by 10 am di natingjtTe gorrpound reprdse te)pl by general fornula
[l T e -
21 RE !
R\u x! /e ) ) \H ‘re
R~ .Y 15 OR
28] n N °Rm] H 28]
2} Deprotection 2) Deprotection
2} Deprotection Rl R* .
\m 2) Deprotestion
Gz’ er\.IN/Y\OH G; -. -I
174) R [76]
] Oxidation Oxidation
Rl R’ R R"
R S G | 1
(e G'x\N’Y‘CHO G* Gfx‘v’v‘cuo
T 124) rR? [25] R -
R™NH, RI~NH,
211 [27]
lsf oy g E e~ N
Iy |s
sy R 19 R
l Raduction Reduction

wherein each of R}, R®, R’, R, R® X, Y, G G and L

has the same meaning as described above; and R®

represents a protected aldehyde group; R' represents a
5 hydrogen atom or hydroxyl protecting group: Y*

represents an unsubstituted cor substituted C,; lower

alkylene or C,. alkenylene group.

(7-a)

The compound represented by general formula

10 [24] can be produced by reacting the compound



[91] according to the schene 1-b or schene 2. The conpound represented by

’eral g)rrml a [91] can be produced by reacting the conpound represented
gene formula [3] with the conpound 15 represented by general formula

[90] according to the schene 1l-a. [Schene 15] A conpound represented by

general formula [li] can be produced, for exanple, by the follow ng 20
schene: 111 R Rea "Gsa Paa (93] 1PIR N~Yal-Z~L L957 2)Deprotecti on Raa
Ye ~Rsa HN ~~- Gaa~ 1961 Rt G67 Gaia (847 1)
Yo RNOYV-Z ~TECH oty Got 1T Fha o b Ly 78 HRLRE Efeng ooty

represented by general formula [26] according to the
scheme 1-a, and then deprotecting an aldehyde
protecting group.

5 In addition, the compound represented by
general formula [24] can also be produced by reacting
the compound represented by general formula [2] with
the compound represented by general formula [73]
according to the scheme l-a, and eliminating R'®, as

10 desired, to obtain a compound represented by general
formula [74], and then subjecting the compound
represented by general formula [74] to an oxidative
reaction.

The coxidative reaction of the compound

15 represented by general formula [74] may be carried out
according to the method described in, for example,
"Yukikagakujikken no Tebiki [3] -Gosei Hanno [I]-
("Guide for Organic Chemistry Experiments [3],
Synthetic Reaction [I]"™, Kagaku Dojin, pp. 1 to 5.)

20 A solvent used in this reaction is nct
particularly limited, as long as it does not affect the
reaction. Examples of a solvent may include: amides
such as N,N-dimethylformamide, N,N-dimethylacetamide,
or l-methyl-2-pyrrolidone; halogenated hydrocarbons

25 such as methylene chloride, chloroform, or
dichlorcethane; aromatic hydrocarbons such as benzene,
toluene, or xylene; ethers such as dioxane,

tetrahydrofuran, aniscle, diethylene glycol diethyl



RRR ~G~L 131t R R 9R Raa/ / ~~~a ~"'"ea ~ p_la ~Rt7a

Iw~~ GaR Ami d~i onR~G x~N~Y~G~' L1 il [99] wherein G3aa represents a

hydr oxylT group, am no group, or thiol group; and each of R Rl, Rea, R9,

R za, Ra, Rna, X, Ya, Y, Za, G-, &, G3a, Gsa, and L has the sane neaning
as descri bed above. (15-a) The conmpound . represented by general formula [96]
can be produced by reacting the conpouﬁ@ represented by general formula

93] with th d t b I I 95] . di to th

10 Schere 1. £ORRTG (Hort  CHOVI GG Y SEbORUAry B ha R 6T actiing (grotp.
di to Kk t hods. . Ex I . ted b 112

Genoral | or mik] 98] 5 TR LALY” 5P 8F PBULBRy BAPboATI L CT St hyl )

pi peridine, 1 :&rotﬁ‘&%%;%’ I)J?Qé’!)‘éé(wgﬁ?%%yéée%ﬂér bal Bey, 41

1- benzyl 4- (2-chl'or oe pi peridr ne, are describéd In 5 the Journal

of Medi cinal f¢hem sty ddes MRdy Demsda YRl cofiBinRPi0d. 707 to 2,717, 2001
4-[1-(tertbutoxycarbony|)ﬁIper d§%-%-yl] bu??lb%gniég and

3-[1(tertgbutoxycar bonyddpipesd dbn-4nybkist megbagghéeorwe&q@i%&% escri bed
in the sane above publication, vol. 10 37, pp. 2,537 to 2,551, 1994;

1-(tert-but oxgeardomddd 3t Nt hanesait £ ooy | wxynehBYhiiiepy Ehebindicne care

1- (tertbutoxycarbonyl)-3-(nmethanesul fonyl oxy) pyrrolidine, which are

descri bed i n sulg samerabawe]l pithd | catigont Vohrod2umppxiBGé7 (T¥)690, 1999; and
1-tert-butoxycarbonyl -4 15 (hydroxynet hyl) piperidine nmesylate described in
US Pat ent Nopy33ldi6R3., (dhbsix)imhen compoundhrepateseP€d) byogeneral formul a
[97] can be produced by reacting the conpound 20 represented by general
formul a [ 94] pwintiditrHeme shipdurrinatepr E8ht 2da byegendr af perdoraipgsrhe
according to the scheme 1-1, and then renoving a secondary am ne protecting
group. ThE cERFGAETY &pf eseht@d dYkeenerhf orbrRuFal D5 F@@%Ocan be produced

by reacting the conpound represented b eneral fornmula [97] .with. the
conpound reproé‘:sléiﬁtz@d:w}gfer?é?‘gltﬁ?%r%ﬁ%’ﬁ@fth’&c’é‘?ﬂ?ﬁ@ttEI ?ﬁ%lg%ﬂefrﬁ 1- a.

the Journal cf Organic Chemistry (J. Org. Chem.), vol.
48, pp. 4,155 to 4,156, 1983.
The use amount of an oxidizing agent is
15 different depending on the type of the oxidizing agent.
For example, such an oxidizing agent may be used with
respect to the compound represented by general formula
i74] at a molar ratio of 1 : 1 or greater. More
preferably, where the oxidizing agent is chromic acid,
20 it may be used in an amcunt much greater than the
compound represented by general formula [74], and where
the oxidizing agent is one other than chromic acids, it
may ke used with respect to the above compound at a
molar ratio of 1 ¢ 1 to 5 : 1.
25  ({7-b)
The compound represented by general formula
[28] can be produced by subjecting the compound

represented by general formula [24] and the compound



reac g the conpound represented by general fornmula [96] wth the
conpound 5 represented by general forrmula [2] according to the schene 1-a.
In addition, the conpound represented by general formula [li] can al so be
produced by am di nating the conpound rgfgesented by general formula 10 [99]
according to the schene 1-b or schene 2.7 [ Schene 16] A conpound represented

R g e A e L e g
Depr ot ect | on CBRAOLRE 0N B sGanXe W b¥e-Nel Uiak Borfirdaridly R R

agent.

| 13 (15Si‘ The conpound represented by general fornula [1li] can be produced

A solvent used in this reaction is not
5 particularly limited, as long as it does not affect the
reaction. Examples of a sclvent may include: alcohels
such as methanol, ethancl, n-propanol, isopropancl, n-
butanol, isobutancl, tert-butanol, n-hexanol,
cyclopentanol, or cyclohexanol; amides such as N,N-

10 dimethylformamide, N,N-dimethylacetamide, or l-methyl-
2-pyrrolidone; halogenated hydrocarbons such as
methylene chloride, chlcocroform, or dichlorcoethane;
aromatic hydrocarbons such as benzene, toluene, or
®xylene; ethers such as dioxane, tetrahydrofuran,

15 anisole, diethylene glycol diethyl ether, or ethylene
glycol monomethyl ether; nitriles such as acetonitrile;
and sulfoxides such as dimethyl sulfoxide. These
solvents may be used in combination.

Examples of a dehydrating agent that is used

20 1in this reaction as desired may include anhydrous
magnesium sulfate, sodium sulfate, calcium chloride,
Zeolum, and molecular sieves. Such a dehydrating agent
may be used with respect to the compound represented by
general formula [24] at a weight ratio (W/W) of 1 : 1

25 to 50 : 1, and preferably at a weight ratic (W/W) of
1 : 1 to 10 ¢ 1.

In this reaction, the compound represented by

general formula [27] may be used with respect to the




~l a ~G x~N W-Y~N-Rye RN Y 111 R-L [4e1 Rae RG-XNW.NRnNns Ra RH
X~N~l-Y~ NH [56] RR -L [4QRa R ~G-x. NNW-Y: N R7b Am di nation ~ Y<

~B[ Raa =L [4e] Rs Ra Mdi nation ~G -X ~,~~~YsNNR~- Hy [5~ R R~ s Ra |l

R& G-.X~L ~G-. X~L dJ H=N_W-~ N-Rye [4d] wherein each of Ra, R, R b, R9,

X, d, &, Y, Y L, and Whas the san§ meani ng as descri bed above: R

represents an am no protecting group; fd R'a represents an anmno 5

protecting Ui ANAl il LLSLant T OILE 1 OF o30S YBRY L ey oo

substituted a , CyC or roup. 6-a) € "conpound

ompount 1 epP Lol G by general STSTEFa 731 B CRSrRG CoRboin o Fopr

conpound represen or ru npoun represent ed
by general faorymula [4c] in the presence or absence of a base, and then
subj ecting the reaction

This reaction may be carried ocut at 0°C to
5 200°C, and preferably at 0°C tec 150°C, for 1 minute to
24 hours.
(7-c)

The compound represented by general formula

[1d] can be produced by subjecting the compound
10 represented by general formula [28) to a reduction
reaction.

A solvent used in this reacticen is not
particularly limited, as long as it does not affect the
reaction. Examples of a sclvent may include: alcohols

15 such as methancl, ethancl, n-propancol, isopropancol, n-
butanol, isobutanol, tert-butanol, n-hexanol,
cyclopentanol, c¢r cyclohexanol; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, or l-methyl-
Z2-pyrrelidone; halegenated hydrocarbons such as

20 methylene chloride, chloroform, or dichlorocethane;
arcmatic hydrocarbecns such as benzene, toluene, or
xylene; nitriles such as acetonitrile; and ethers such
as dioxane, tetrahydrofuran, anisole, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether.

25 These solvents may be used in combination.

Examples of a reducing agent used in this
reaction hay include: metal hydrides such as triacetoxy

sodium borchydride, diiscbutyl aluminum hydride, a tin




product to a deprotection reaction for an amno protecting group. The

oun epresented by general formula 10 [Ijb] can be produced by
reacting the conpound represented by general fornula [2] with the conpound
represented by general formula [4d] in the presence or absence of a base.
These reactions may be carried out accgrding 15 to the schene 1-a. Exanples
of the conpound represented by general Pormul a [4c] may i ncl ude:
4- am no- 1- benzyl .pi peridine, . 3-am no-1-benzylpyrrolidine, 2
Cam nonet hy! 3 Sz ¢ PP EaReO it a SIS oy o PuPARE AR 55 3 ami no- 1- benzyl
pi peridine [ rnal_ of I Gl .§@e ] ( , Yol . 23,
pp. 848 to 8 ?@r%gg&%%e - é%?%%Q1 f[ -fgggég%Tpg%%$$g?%%h?p%é géne above
publi cati on, l;...3 . 7 tQ; 13,734, 4] 31 :
(2~ ani noet Rl T BBt R i ngdfar lae, potassium

(ani nonet hyl ))b%bpig@l@ild}éi Pesd ding e S, RbaYe; pubhi £8hh@Anmvol . 33, pp.
1,880 to |,887, 1990]; 3 (am nomethyl)-1-(tert-butoxycarbonyl)pyrrolidine

[the sanesabayarfull icead1% Mdpoltdds PRictd s t P 680um 189&hinum 11 6
3- am no- 1- benzyl honopi peri di ne f%he sanme above publication, vol. 39, pp.

4,704 to 4, 7864r1996] ; Tard Wamaririenzyd hesrmptdes | sheet [ 1 5e sane above
publication, vol. 44, pp. 1,380 to 1,395, 2001]. 5 (16-b) The conpound
represent ed Hyfdemenal depemdiad Igr] twen thegratiudesd byduencti agethhe
conpounds represented by general fornulas [lja] and [Ijb] with the
conpounds representagliey denditel damandfas [ddjorandydOiddedompéspecti vel y,
in the presence or absence of a base. These reactions nmay be carried out
accordi ng t oCPRPCYBRend t1May be used with respect to the compound

10 represented by general formula [28] at a molar ratio of
0.25 : 1 or greater, and preferably at a molar ratio of
1 :1¢to 5 : 1.
In addition, catalytic hydrcgenation using a
metal catalyst may be applied as a reduction reaction.
15 Examples of a metal catalyst used therein may include
palladium oxide, platinum oxide, and palladium-carbon.
A metal catalyst may be used with respect to the
compounds represented by general formulas [28] and [29]
at a weight ratio (W/W) of 0.001 : 1 to 1 : 1, and
20 preferably at a weight ratic (W/W) of 0.01 : 1 to 0.5
1.
This reaction may be carried out at -50°C to
120°C, and preferably at 0°C to 80°C, for 10 minutes to
24 hours.
25 (7-d)
The compound represented by general formula
[1d] can be precduced by subjecting the compound

represented by general formula [24] and the compound




(16-c) 15 The conpound represented by general fornula [58] can be produced
reac g the conpounds represented by general fornmulas [56] and [59]

w th the conpounds represented by general fornulas [4f] and [4e],

respectively, in the presence or absence of a 20 base. The conpounds

represented by general fornulas [56] aggh[Sg] can be produced by reacting

t he conpound represented by general | a [3] with the conpounds

represent ed by generl, J oLyl as. ) 27§ eoRegt YLy, i35 These

reacti ons may be “Carri ed accordln The

compounds reprgsented gy %rr?" ﬁ%afsolag%é%[ﬁhé E‘BHPLFhP] can be

produced by anldlnatlng t conpoun epr esen y genera ornul as [ 58]

and [59] re%%%“r%‘s‘é%'tléd f\%) f@m@facgggjed out according to 5 the
schenme 1-b or schene ene 7 A conpound trepresented by general

fornula [Ik] can be pr@xd%‘?ﬂ%er‘ftpru@@nﬂjlethpé( Lbgctobhoskngoschere: R a G
G.Xw R ~c -G X~N~NH[19a]R‘L N, ~- R 1'~~n~t RO Rr ~G-~N~
~R~a [~ kb Hpdreliysils My Rir®tedd 'as M‘@s[ﬂte@beﬁ“‘n@t yE6r%ck the
reaction. Examples of a solvent may include: alcohols
such as methanol, ethanol, n-propanol, iscopropanol, n-
butanol, iscbutanol, tert-butancl, n-hexancl,
cyclopentanol, or cyclchexancl; amides such as N,N-

10 dimethylformamide, N,N-dimethylacetamide, or l-methyl-
2-pyrrolidone; halcgenated hydrocarbons such as
methylene chloride, chloroform, or dichlorcethane;
aromatic hydrocarbons such as benzene, toluene, or
xylene; nitriles such as acetonitrile; and ethers such

15 as dioxane, tetrahydrofuran, aniscle, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether.
These solvents may be used in combinaticn.

Examples of a reducing agent used in this
reaction may include: metal hydrides such as triacetoxy

20 sodium borohydride, diisobutyl aluminum hydride, a tin
hydride compound, a borane-tetrahydrofuran complex,
diborane, dialkylborane, or hydrosilane; boron hydride
complex compounds such as sodium borohydride, lithium
borchydride, potassium borchydride, calcium

25 Dborohydride, or triacetoxy sodium borchydride; and
aluminum hydride complex compounds such as lithium
aluminum hydride, which are described in the Journal of

Medicinal Chemistry (J. Med. Chem.), wveol. 43, pp. 27 to




aRARR~Y~G~X~N~ NHh~l R-L H\~-R~-a ne Y~ n~ s Ra R Amdination ~ &
~N ~ 'Y [23b] 10 wherein Rbb represents an unsubstituted or
substituted al kyl group; and each of RlL, Ra, R9, Ra, X, Ya, Yb, G, 118

&, and L has the sanme neaning as descri bed above. (17-a) The conpound
represented by general formula [|Kk] C§E7be produced by reacting the
conpound 5 represented by general formil’a [19a] with the conpound

representedf%&ﬁgﬁgﬁ%%g Séq%?q%éjgﬁgungrofegc%éagcﬁgg %ggggugg represent ed

by gener al conmpound™ r epr esen enéral fornul a

[ 78], accordi ﬁﬁﬂﬁgﬁ - - e . [Lepr ted by

gener al formﬂ%%%%ééﬁ?ca e pr gﬂ%éﬁ#%§€¥géc§?naﬁgﬂgggggﬁggnaaﬁggfesented
by general f@ro@'&ak@ae] Wit hAde- compopnd, f £pE e8Pt 8dabymgeneral fornul a
[79], or reacting t 15 conpound represented by géneral fornula [3] with

the conmpound yepiesantRd bw genensd dosaul ach 78k spaeeotdi Reet 0 the schene
6-a. The conpound represented by general formula ?1k] can be produced by
am di nati g teeaimPudbresented by general formula [24] at a molar
ratio of 1 : 1 or greater, and preferably at a molar
ratio of 1 : 1 to 5 : 1.
In addition, catalytic hydrogenation using a
metal catalyst may be applied as a reduction reaction.
10 Examples of a metal catalyst used herein may include
palladium oxide,.platinum oxide, and palladium-carbon.
A metal catalyst may be used with respect to the
compounds represented by general formulas [24] and [25]
at a weight ratio (W/W) of 0.001 : 1 to 1 : 1, and
15 preferably at a weight ratio {(W/W) of 0.01 : 1 to 0.5
1.
This reaction may be carried out at -50°C to
120°C, and preferably at 0°C to 80°C, for 10 minutes to
24 hours.
20 (7-e)
The compound represented by general formula
[25] can be produced by reacting the compound
represented by general formula [3] with the compound
represented by general formula [26] according to the
25 scheme i-a3, and then deprotecting an aldehyde
protecting group.
In addition, the compound represented by

general formula [25] can also be produced by reacting



20 represented by general fornula [23b] according to the schene 1-b or

ene (17-c) The conpound represented by general fornula [l ea] can be
produced by hydrolysis of the conpound 25 represented by general formula
[l k] according to the schene 4-a. Salts of the conpounds described in the
above schenes 1 to 17 can al so be used. _Exanpl es of such 119 salts are
the same as those described in the conp8und represented by general formula

[1]. Interne%h%tes Ofdﬂ?ﬂ%?ﬁ%%?%ﬁ%% t%%ﬂ %ng¥a£hfogﬁﬁfg.?§iﬁPEQﬁg schenes

1 to 17 can al'so BERISE S t Teactions w bei ng

| solated. Amang the compounds, obl.al died, byg Lhe, aboxs, fgscr ibed schemes 1 to

17, with rega ose havi'ng a functional group suc am no group,

cyclic am no ,group, iy droxye WG & dehydey %Pﬂ?jan%ﬁ%ﬁérﬁwfwaslo group,

their functional groups may previously _b protecte comon protecting
groups, as neeessaty. +rANdhese Pratgsdiig BEOUPSe FBYbEyr §ERK¥ed1by known

nmet hods after conpletion of the reaction. The thus obtained conpound
represent gd pri®igenersgl, fordndmed Huwled: s tthbessmpouhs subject to
represented by general formula [75] to an oxidative
reaction according to the scheme 7-a.
The compound represented by general formula
[29] can be produced by subjecting the compound
10 represented by general formula [Z253] and the compound
represented by general formula [27] to a dehydration
reaction in the presence or absence of a dehydrating
agent according to the scheme 7-b,
The compound represented by general formula
15 [30] can be produced by reducing the compound
represented by general formula [29] according to the
scheme 7-c.
In addition, the compound represented by
general formula [30] can also be produced by subjecting
20 the compound represented by general formula [24] and
the compound represented by general formula [27] to a
reductive amination reaction according ﬁo the scheme 7-
d.
The compound represented by general formula
25 [1d] can be produced by amidinating the compound
represented by general formula [30] according to the

scheme l-b or scheme 2.

[Scheme 8]



known reactions such as condensation, addition, oxidization, reduction,
rgrrange substitution, hal ogenation, dehydration, or hydrolysis, or
ser tions are approprlately applied in conblnatlon so 20 that the
above conpound or a salt thereof can be induced to another conpound
represented by general formula [1] or 8 salt thereof. Mreover, in a case
where an isoner (e. g., optical |soner geonetric i soner, tautoner, etc.)
25 exists in the conpo nds obtaus the go%e schenei thesg i soners can
al so be used. Further Y RaStari 585 H5fns of
crystals can al g Yse e d nt
invention is gszdcgs % p éFﬁ%%%éflggfp %%%Q§B$D089 g%ngggug%gg ai ds that
are used in pharpmaceutical preparation, such as an excipient, carrier, or
di l uent may be § appropriately mxed with the conmpound. According to
conventional methods, the thus produced pharnmaceutical can be admi nistered
orally or parenteral I y in th%aform of a tablet, capsul er*powder, syrup,

granule, pill, suspens | sion, liquid, pomder eparatlon 10
supposi tory, eye drop, noge grop, ear drop, plaster, Qoi] ng or
injection. Mreover, the a {Tnm on net hod, the dd%ag Md the number

of admi nistration can be sel ectgsh) as appropriate, dep ndlddﬂon t he age,
body wei ght, and synptom of [patients. Generally, for 1pRedctaebul t, an anount
of 0.01 to |I,000 ng/ kg nmay be adm nistered orally or p ;enterally (for
exanmpl e, an injection, an dfop, adm nistration iR ectumsite, etc.)
per day, once or dividedly into several tinmes. Next|} phar col ogi cal
actions of 20 representative %nﬂ uﬁds of the preseht?imyk nwll be
expl ai ned bel ow. Test exanp A tlpangal action 50% growth inhibitory
concentration (l1Cso) was neasured accordlng to the mc obroth dilution
nmet hod, 25 using, as a refefence, the antifungal agent 5 QL uﬂlt¥ t est
nmet hod proposed by the subcpmmttee for the antifungal agent'se t|vity
test, the Japanese SOC|eLy yor Medi cal Nycology (Jq@an se Journal of

Medi caI R\m RG \m Rs
& G"‘X\N&.\YTN\RT 2” 1 X P 1-N-R7

ch G° G N Y

[33] 34}
l Reduction Raduction

R! R* R R*
\\Ej§j\ X .Y R \1£f§j\ X Yo R

2 E R S S —-————————————————e. 2 F oS R
G ﬁ I;]s Amidination G G H ':le
[te] R 351 R

wherein each of R!, R® R’, R®, R? X, Y, Y, G} and G
5 has the same meaning as described above.

(8-a)

The compound represented by general formula

[33] can be produced by subjecting the compound

represented by general formula [lab] and the compound
10 represented by general formula [32] to a dehydration

reaction in the presence or absence of a dehydrating

agent. |

A scolvent used in this reaction is not



121 Mycol ogy, vol. 36, No. |, pp. 62 to 64, 1995). Synthetic amno acid
ium ’Jngal (SAAMF, manufactured by N ppon Bi o- Supp. Center) was used as
a nedi umtor nmeasurenment of sensitivity. Candida 5 al bicans TI MM 1623 was
cultured at 30C overni ght on a Sabouraud agar plate nedium (E ken Chem cal
Co., Ltd.), and the obtained culture was suspended in a sterilized
physi ol ogi cal saline solution. Ther eaf £8r, the suspension was diluted with

t di h .10 .that th mb f s b 1 '
cel 191 i .t hEPeby i GRid g T o WY i Sim QBT P, =178°41 TBF

di ~| f . i d [ ) i . h |
Wl 1) and 2655 2Pt he HATRAm O Gt S b e ot ver e 8aaed B85 oo-vel
15 mcroplate (flak Eﬁ?%—%&eﬁwﬁ%ﬁgﬁ%@y Mﬂ@g&ﬁgm&sm%ﬁ, Ltd.),

and the mxtire was stirre a mxer. 'Therea sing a well Reader

SME3400 (S0 803 (Ren htd oy At iidle) Hi¥ S didveatydapouetepgsh of 630 nm

was neasured. The abo ture 20 was cult at 35C, 36 hours | ater,

a final tygrbidihy WagMeRsWR idhildie RAM-BNSforOroAN agent -dil uted
line, values were obtainéd by subtracting the initial turbidities fromthe

final turbidytiesorbeftnand ;0umbreanitd dyddidea st yakwess weegzeheai ned by
25 subtracting the initial turbidities fromthe final turbidities. ICS was

defined as thelliewest cagentl seriCceniHeatyd audameng dhexdest agent
concentrations having a turbidity equal to or |Iower than the 500 val ue

122 (1 CSo caketratgdrodhuen,ofand sedleye dlsttdi ylethdygSudot Y adt€nhigyihe initia
turbidity of a growth control fromthe final turbidity thereof. The results
regardi ng t heth€8o val edhtyd esaciylomid]l starainetdrel sHdvwer 5 nht Tabte 14.

[ Tabl e 14% Exanpl e No.1C so (N-/nL) Exanple No.|C so _

(Ng/ mL) 2285050¢563520 C5260:1062550. 252 G WITEZ0IS3 21 E38139- 2Dnsiby 20. 0039101
420. 0156190. t 25430..0313200. 12555Q. 0156210. 25560. 0039222570. 031323 242
0.007858 740°8318%80¢25 FOSES RIS fitet AfeHITE e ™t NEahdh da

al bi cans on nouse systenm c i.nfectdion ndj da .al bi cans_ TI.MVl 1623 wa
cUltured at 10 30C ovePRPORLGn o SASCINAIG gt e Tk uns (& Ran
O o o2t ik B, S IS T S D o SLeri | 20
magnesium sulfate, mclecular sieves, sodium sulfate,
15 Zeolum, and calcium chloride. Such a dehydrating agent
may be used with respect to the compound represented by
general formula [lab] at a weight ratioc (W/W) of 1 : 1
to 50 : 1, and preferably at a weight ratio (W/W) of
1 : 1 to 10 @ 1.
20 In this reaction, the compound represented by
general formula [32] may be used with respect to the
cempound represented by general formula [lab] at a
molar ratio of 1 : 1 or greater, and preferably at a
molar ratio of 1 : 1 to 3 ¢ 1.
25 This reaction may be carried out at 0°C to
200°C, and preferably at 0°C to 150°C, for 1 minute to
24 hours.,

(8-b)



having a concentration of 1 x 10" cells/m, was 15 prepared. This fungal
s’utio s inoculated in a concentration of 0.2 m (2 x |06 CFU nouse)
imo the“tail vein of each of five ICR male m ce (4-week-old, body wei ght
of 20 1 g). 2 hours later, 0.2 mM of a 123 sol ution, which had been
prepared by dissolving a test conpound into a sterilized physi ol ogi cal
saline solution and setting the concentration at 0.01 ng/ M, was

adm ni stered once intoTthe dor sal m.ce of a

éubcuti S o% gaﬁh 5 m)usg. To I
control group, an equal %%Wp%?r_] SYRI PP 726" prysPol'6oF alf ©&8Y; ife
sol uti on was ?L%rp rya%t ?jree ro\é&péélk%% gﬁbﬁﬁtﬁégtl‘f%%%égw d until the

14°" day afte[ t'he I nfecti'on,” and e Cu a survival rate (T/C) of

the treat neng:&%r%lé%ﬁltt%r%%s g%]ﬁ]%ﬂ[ |9§<9Hf?u s[ggﬁ C{:'Jé]?%egedﬁggibﬁe obt ai ned

r
val ue was used-a e- prol ongi ng ect. aresult, it
was found that,.di dhe case of the conpound in Exanple 24, T/C was 180 with
15 adm nistration of 0.1 ng/kg. Test exanple 3 Therapeutic effect of

Candi da alsbi cans on nouse; Sysdem esdnf ectt9ns CRagdidasgl bscaps TI MM 1623 was
cul tured at 30C overni ght on a Sabouraud agar plate nmedium (E ken 20

Chem cal Co. palttd.culaafd, thenicidd ured fomguss was gospendedaiEfeatsteri |ized
physi ol ogi cal saline solution. Thus, a fungal solution for infection,

havi ng a coneenidtdtonan Gfxzapreaxicofitel yoll¥entceahd g/ rhelwds: paeépaheds 0.2 ml
of this fungal solution was 25 inoculated into the tail vein of each of
five | CR mal eumhce s sramdekradl d,etbodyo heigipratakol , 1igdprophoats after the
infection, 0.2 m of a solution, which had 124 been prepared by

di ssol vi ng abugsnodonpewidianal a B3 el Thyzanl bhystievgiedl saline sol ution
and adjusting the concentration at  0.01 ng/m, was adm nistered once into
the dorsaP sGHEHOPSNGRNSdeh T usEs 1 FoMINe FRbi¢dvFRE: day, Nt Ne sane

sol ution was adm ni stered thereto once a d for 6, days. Thus, the above
2ol it 1 on vias AEHCAA TR TGy the aoreait Dt ve 65 thE MRStV mee. i n
;ﬁ;g:blggig; Qgﬁ%F%&%%%%%q ﬁyfgﬁénégééxﬁggrégg%ggngfs@bﬁtgé'llzed

methylene chloride, chloroform, or dichloroethane;
aromatic hydrocarbons such as benzene, toluene, or
15 xylene; nitriies such as acetonitrile; and ethers such
as dioxane, tetrahydrofuran, anisole, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether.
These solvents may be used in combination.
Examples of a reducing agent used in this
20 reaction may include: metal hydrides such as diiscbutyl
aluminum hydride, a tin hydride compound, borane,
dialkylborane, or hydrosilane; boron hydride complex
compounds such as scdium borohydride, lithium
borohydride, potassium borchydride, or calcium
25 Dborohydride; and aluminum hydride complex compounds
such as lithium aluminum hydride.
The use amount of a reducing agent is

different depending con the type of the reducing agent.



10 solution was adm nistered. Viability of the mce was observed until the
h da fter the infection. As a result, it was found that the mce of

t contftol group all died by the 28 day after the infection, but that the

m ce of the conpound 15 admi nistration groups in Exanple 24, Exanple 40-2,

and Exanple 56 survived at a ratio of :3/5, 4/ 5, and 4/5, respectively.

EXAMPLES The present invention will be gescri bed below 20 in the follow ng

ref erence exafrg}J €S, exaiq;pligge toweve _,atlgg n_efgg |l s ar Ql i nt ended
He present ?? i's {{g ge noﬁgcﬁi

tolimt the scope © i nvention. at m xi ng
rati os of e'%%ﬁr?ﬂp%?ﬁdl rapr URE: f af i nd .t ilica
gel BW127ZH (manu act ulﬁgﬁr%ﬁﬁg%ﬂl yS|}zr11 %}gérfggl gEt gﬂ% \%g}s%géglgsas a
carrier in coldym LhHQRtAr aYra UNE &Sy 04 Neswh sgrspepbibedrati12F The
symbol s in each exanple represent the follow ng meanings: ds-DVSO
deuterated dignetshyl 1sWf oxdde e, et hyte B Eib 10t BY! aBRo1BeNZRkiACoracet yl

Cbz: benzyl oxycar bonyl Boc: tert-butoxycarbonyl 10 Reference exanple 1 NC ~
~ OH ~ NC5~ 4 @-Br t& # :g 1of 4-cyanophenol was dissolved in 40 nm of
2- but anone, and then, 3.23 g of potassium carbonate and 5.00 g of
1, 4- di br onp- 2- but ene weltel saddeihdthieset veatt toomagnper abureedf olitoaed by
stirring at -50°C to 120°C, and preferably at 0°C to 80°C, for 10
minutes to 24 hours.
In addition, the compound represented by
10 general formula [le] can also be produced by
amidinating the compound represented by general formula
[35] according to the scheme 1-b or scheme 2.
(8~c)
The compound represented by general formula
15 [31] can be produced by reducing the compound
represented by general formula [14] according to a
method similar to the scheme 3-a.
The compcund represented by general formula
[34] can be produced by subjecting the compound
20 represented by general formula [31] and the compound
represented by general formula [32] to a dehydration
reaction in the presence or absence cof a dehydrating
agent according to a method similar to the scheme 7-b.
The compound represented by general formula
25 [35] can be produced by reducing the compound
represented by general formula [34] according to the

scheme 8-a.

[Scheme 9]



15 70C for 4 hours. Insoluble products were renoved by filtration with
’ite, d thereafter, the solvent was renoved under reduced pressure. The
oDl ai ned residue was then purified by silica gel colum chronat ography
[eluent; n-hexane : ethyl acetate =5 : 1] to obtain 20 2.49 g of a
colorless oil product, 4-([(E)-4-brono-2butenyl]oxy)benzoni tri l e. 1H NMR
(CDC13) b: 3.99 (2H, dd, J = 7.3, 07|91§,461(2H dd, J 5.1, 0.7 Hz),
5.92-6.02 (1H, m, 6.08 (1H dtt, J =154 2-6.98 (2H,

n, 7.56 126 7.62 ( ?ﬁpcﬁ&%r%%%e%%%‘g 3’ Eﬁ@eraﬁlcfPr(“ Ud2p-~ ove |

NvNH |/ NvN~ ONEOO di et hoxy

pi per azi nedi c; \/Lacg\I s%geol uce%’ 8f éLo}f&RFﬁFS %Yrrggﬁyggg%éa% and
0.12 g of 60q gadi,um hydri de was added thereto while cool ed by |ce
fol |l oned by stlrrlng at roomtenperature for 2 hours. While cooled by ice,
6.0 nl of an N, N-di nmet hyl f ormam de sol ution containing 0.84 g of

4- (4- br onobut oxy1) benzamtrl | e was added 10 dropw se thereto fol | owed by
stirring at ro rature for 75 mnutes. 30 Witer and 30 m of
chl oroform were a pe to the reactjon mxture, so | the organic | ayer
was separated. Th a?(e »E{ﬂéﬁu c layer was was ceRssiyel y)RWi th
water, and 15 with & sa ura ueous sol ution of s@dl ufh chNorlﬂie, and
then dried over ansalr ous r’rﬁgnem um sul fate. Thereafl8@r, theR%olvent was
removed under reduced pre sure The obt ai ned residue was then purified by

silica gel colum chromat Py Hal uent; chloroform 20 nef lfaol Emefl @ 1]
to obtain 1.16 g of a whi e SO E‘

4-{9-[4- (2, 4- di yet hoxygsenzyl) - 2, 3- di oxo- 1 pi per agi nyI]lﬂato y}benzonitrile.
1H NVR (CDC13) 53 ©1.90 (4H, m, 3.42-3.48 R 3.53 (2H, t, J =
6.8 Hz), 380(3H|s)f,3§| (;,H T [ 7/ v

G2 'i‘ ' Amidination GfX\le:,\QPIVR
[bal R® R® [37] R® R®

3a

R™*—L [36a] I R**-L [36a]
| Nt Xy Yoy R \m Xy Yon-R
G G N 'F Gz G1 \H/ N/

R® R®

[1e] [35]

wherein each of R', R°, R®°, R’, R’, R*, X, Y, G', G°, and L
has the same meaning as described above; and each of R*
and R*™ identically or differently represents an amino
protecting group, or an unsubstituted or substituted
5 alkyl, cycloalkyl or alkenyl group.
(9-a)
The compound represented by general formula
[lka}l can be produced by reacting the compound
represented by general formula [lda] with the compound
10 represented by general formula [36], or by reacting the

compound represented by general formula [le] with the



127 4.03 (2H, t, J = 5.7 Hz), 4.63 (2H, s), 6.42-6.48 (2H, m, 6.90-6.94

(" m 24 7.28 (1H m, 7.50-7.59 (2H, m Reference exanple 3 O\ ~ OO
N~O CN ~ FINVN.O/ \ ON MO 5 1.09 g of

4-[4-[4-(2, 4-di net hoxybenzyl ) -2, 3di oxo- 1- pi perazi nyl ] but oxy}benzonitrile

was suspended in 2.5 m of anisole, and 12.5 m of trifluoroacetic acid was

added thereto at roomterrperature, f ol Pdwed by heating to reflux for 2

h Af t t f ti t d d
reduced pros TS Lﬁ}#d‘)%éreos&%ﬁ%fidéf‘éé?l'a%%%?Sfﬁﬁhgﬁﬁﬁi Tea By €1 ca gel
I h h th I 30 @ 1] t btain 0.30
goo?m; \(/:\hlr?e sg‘;gﬁ@éc{ a(% déoélgr - pi %%e(raazﬁggl ) but oxy] b!anzgnlot r?: 2 15
1H NVR (CDC13) 8: 1.76-41. 4 2, 2H, t, J =
5.6 Hz)( 5 90, 6 06 (207 rﬁ%‘%eﬂigo Peg ’(‘g tﬁn? rgofs ?)]Hléb?lg)t( Ref er ence
exanpl e 4 OVB a7 NE@iBy QM Qd, /adNhg 55N NiQsENLNRO 2 ¥RQ @ @HIWN 0

[/ \ CN The foll ow ng corrpound was obt ai ned In the 128 sane nmanner as
Ref erence sexagl8s oh .andxdmples of a solvent may include: alcohols

4-1 2- (2 3- di oxo- 1- pi per azi nyl)et hoxy] benzonitrile 1H NWVR (CDClB) 8:
3.55-3.60 (2Hudn as3mérnari2 (Z24hddoel, isopropancl, or tert-
butanol; amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, or l-methyl-2-pyrrolidone;
halcgenated hydrocarbons such as methylene chloride,
10 chloroform, or dichloroethane; aromatic hydrocarbons
such as benzene, toluene, or xylene; ethers such as
dioxane, tetrahydrofuran, anisole, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether;
nitriles such as acetonitrile; ketones such as acetone
15 or 2-butanone; and sulfoxides such as dimethyl
sulfoxide. These solvents may be used in combination.
Examples cof a base that is used in this
reaction as desired may include sodium methoxide,
sodium ethoxide, potassium tert-butoxide, scdium tert-
20 butoxide, sodium hydroxide, potassium hydroxide, sodium
bicarbonate, sodium carbonate, potassium carbonate,
sodium hydride, potassium hydride, triethylamine, and
pyridine. Such a base may be used with respect to the
cempound represented by general formula [lda] or
25 compound represented by general formula [le] at a molar
ratio ¢f 1 : 1 or greater, and preferably at a molar
ratio of 1 : 1 to 3 : 1.

In this reaction, the compound represented by



3.91 (2H, t, J =5.0 Hz), 4.27 (2H, t, J =5.0 Hz), 5 6.91-6.96 (2H, m,
7 (1 brs), 7.S7-7.63 (2H, m Reference exanple 5 HN~-CO M NC / ~ O-B~
[ ~ ~/~"'N M OXxMe 0.50 g of 4-(4-bronobutoxy)benzonitrile was
dissolved in 5 mM of ethanol. Thereafter, 1.1 g of 6 am nohexanoic acid
met hyl ester hydrochloride and 1.4 10 nml of triethylam ne were successively
added to the sqution fol | owed by hea?ﬁng to reflux for 4 hours. After

conpl eti on of the ctlo e mxture was cooled to ro eratyre, and
the sol vent f%re%c%ca%%%@urspr%e 33 iR edad added

15 th b h d h 20 m
of ethy eaﬁeif?rﬁle aﬁ?é%‘i R i i dfﬁ#f&iﬁ%%‘%@ "cfakha elhyl

anhydrous ma nesi um qu and t-he; s t t n under reduced
TheebeaTha B el Nedl AR (18] | PEC-HEPRERC

pressure. e mes pur |ed Irca col um
chr omat ogr ap [ ; ?{ t g of a
col orl ess or?ggr% %@?%d %?J%% cyanop enoxygggfy?ianl gxg%gﬁg gg

t hyl 1HNMR , 2 25
18422, ggg(em H_'L, 5 %’ggza 50 (2H , oif 30 %;am? I;@ﬁr rZQlé o rT)),

2.90-3.10 (4H, .nms, 3. 66 :(3H, s), 4. 02 (2H, t, 5.9 Hz) , 6.90 6.96 (2H,
m, 7.55-7.60 (2H, m, 9.41 (1H, brs). Reference exanple 6 NC ~ ~ O-Br NC ~
~ O-Na 5 0.80 g of 4-(4narsomedtaxn benza tddtei a@sodt ssol &gl te 8.0 nl of
di met hyl sul foxide, and 0.23 g of sodium azi de was added thereto, followed
by stirring avcfopnahénpeedtuabliyontlP2°0ouosl580C M fof Wanenuaadt20 m  of
ethyl acetate were added to the reaction 10 m xture, so that the organic

| ayer was sepdr doeds.The separated organic | ayer was washed with a

sat ur at ed aqueous solution of sodiumchloride, and then dried over
anhydrouéonadﬁe§|unrsulfate The sol vent was renoved under a reduced
pressure to obtain 0.7l of a 15 colorless oil product,

4- (4- a2|dobutoxy)benzOFPPHQQQPqWQQuﬁﬁgﬁﬁﬁen@%&iﬂiﬂmﬁﬁrakogormula

{37] can be produced by reacting the compound
represented by general formula [30] with the compound
represented by general formula [36], or by reacting the
15 compound represented by general formula [35] with the
compound represented by general formula [36a], in the
presence or absence of a base according to the scheme
9-a.
In addition, the compound represented by
20 general formula [lba] can also be produced by
amidinating the compound represented by general formula
[37] acceording to the scheme 1-b or scheme 2.
[Scheme 10] |
A compound represented by general formula
25 [1lf] can be produced, for example, by the following

scheme:



1HNVR (CDCOlj) b: 1.74-1.96 (4H, n), 3.38 (2H t, J = 6.6 Hz), 4.04 (2H t,
'61‘) 6.90-6.98 (2H, ), 7.56-7.62 (2H, m 20 Reference exanple 7 NC
O-Br O O NG ~- O~-NVNH NC~O-N NCO ~ ~ CN U 2.19 g of

4-1 3- (2, 3-di oxo- 1- pi perazi nyl) 130 propoxy]-benzonitrile was di ssol ved
in 24.0 m of N, Ndinethylformam de, and 0.32 g of 60% sodi um hydri de was
added thereto, followed by stirring at r600mterrperature for 1 hour. Wile
cooled by ice, 8.0 mM of N,N5 dinethylformam de solution containing 1.92 g
of 4-(3 bronp- propoxy)-benzonitrile was added dropvvl se thereto, followed by
stirring at room i ature for 3 hours. 30 m Rt er and 30 m of

chl orof orm were added o he,feaction mxture, an | tHe r%] ydre was adj usted
to 10 pH 1 with 1 noqu%ya'fodFﬂ%rlc aci d. Ther eaf t&r 6% g’Gﬁ'g%mlc | ayer
was separated. The obtai ned®organic | ayer was washed succ@s5| vely with

water and with a saturaf8d aqueous sol ution of sodi umihl oride, and then

dried over anhydrous magnesi um,sul f ate.
reduced pressure to obt

in B g of a white solid,
4-(3-[4-[3-(4-cyanophengxgdpropyl R

onitrile.

2, 3-di oxo- 1- pi perazi nyl }|pr opekypbe

The solvent 15 was repoved under a

| R(KBr) ¢ : 1&6@0, 1603

1H NMVR (d6-DVMSO) b: 1.9§-2. q&c](4H m, 3.50 (4H, t, J [ 0“@] , 3.55
(4H, s), 4.09 (4H, t, J¢= 6.1 Hz), 7.07 7.11 (4H m, 7. 74-7. (4H m
Ref erence exampl e &'Me I\/b NC ~1 NC ~ ~ Tire foI | ow ng conmpound was
obt ai ned in the\]t@‘f manner as Ref egence exarﬁr(eﬁl\. b

2 ,.X AR Ny = 11\ A N

¥ 6 .';5 ~Fz G\@R. 6* e NSz éRu

= R Gl _ =
' I38] B9}
Reduction Reduction
R.| RI Rh Ra Rb

L g™
SO A AR A N o

Rs
"
ﬂx Yo 2o sdn T RY
2 [ i L ST L 3

G* 6N 6" G 6> “G" N ¢’ Gt
R L Amidination ps H
11 [40]

wherein each of R', R°, RY, Rg, R*, R?®, R® X, Y, Y', Z,
G', G*, G’, and G° has the same meaning as described
above.

(10-a)

5 The compound represented by general formula
[38] can be produced by subjecting the compound
represented by general formula [24] and the compound

represented by general formula [lac] to a dehydration
reaction in the presence or absence of a dehydrating

10 agent according to the scheme 7-b.

A solvent used in this reaction is not

particularly limited, as long as it does not affect the



131 4- (3 chl or opr opoxy) - 3- net hyl benzonitrile 1H NVR (CDCl3) ~: 2.22 (3H,
! . 32 (2H, m, 3.77 (2H, t, J = 6.4 Hz), 4.18 (2H, t, J = 5.9 Hz),
7(1 d J 8.4 Hz), 7.40-7.50 (2H, m 5 Reference exanple 9 Ov Ow
OHM NC ~ 1 NC ~ ~ O-Br The foll ow ng conmpound was obtained in the sane
manner as Reference exanple 1. 4-(3- brormpropoxy) 3- et hoxybenzonitrile
1H NWVR (CDC13) 8: 2. 37 2.43 (2H, rr) 3%3 (2H, t, J = 10 6 3 Hz), 3.88 (3H,
s),421(2HtJ = 8.3.Hz dJ—
1.7 H), 7.2 e"f‘cigm(“lH OErﬁ r%f&%]r%? e‘ﬁ%e e§%ﬂ¥?8t 18°E E°R ugh;” Ilj‘ ~

O-Br The foll ng d was ed, th sa er as Reference
exanple 1. 4- ?’?hbrormprglt)%%(y @P%rgér)gbeﬁég r?§ ﬁigl B%Ng%? 13) b:

6. 726,80 (2o 2 %ﬁcﬂ 5 nglgefnplsbohampel B 20 ami e 11
132 OH ~ p-~ Gdlh\etmglad&amedé ol 4.0 nge copposnd was; ohbALned in the same

rranner as Reference exarrp

d 22 ?2?25(?’2(2)&?(?“%%?&%4 %#(Hﬁn‘l{l?é’%ﬁiﬁé S@ERO0RE thbt By 1ENBVRR 6E43), b
chloroform, or dichloroethane; arcmatic hydrocarbons
such as benzene, toluene, cor xylene; ethers such as
dioxane, tetrahydrofuran, anisole, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether;

10 nitriles such as acetonitrile; and sulfcxides such as
dimethyl sulfoxide. These solvents may be used in
combination.

Examples of a dehydrating agent that is used
in this reaction as desired may include anhydrous

15 magnesium sulfate, molecular sieves, scdium sulfate,
Zeolum, and calcium chloride. Such a dehydrating agent:
may be used with respect to the compound represented by
general formula [24] at a weight ratio (W/W) of 1 : 1
to 50 : 1, and preferably at a weight ratio (W/W) of

200 1 : 1 to 10 : 1.

In this reacticn, the compcund represented by
general formula [lac] may be used with respect to the
compound represented by general formula [24] at a molar
ratio of 1 : 1 or greater, and preferably at a molar

25 ratioof 1 : 1 to 5 : 1.

This reaction may be carried ocut at 0°C to
200°C, and preferably at 0°C to 150°C, for 1 minute to

24 hours.



56.4 H), 4.17 (2H, t, J =5.8 Hz), 6.99-7.02 (2H, m, 7.51-7.55 (2H, m,
M2 7. (4H, m Reference exanple 12 1 ~ OHIl ~ O-O NC ~ ~ NC The

forl ow conmpound was obtained in the same nanner as Reference exanple 1.
10 4-([(E)-4-chl oro- 2- but enyl ] oxy}benzonitrile 1H NVR (CDC13) & 4.10-4.11
(2H, m, 4.60-4.61 (2H, m, 6.00-6.03 (2H, m, 6.94-6.97 (2H, m, 7.57-7.61
(2H, m Reference exanple 13 ~OH Me ~ Cl NC~ NC ~ 1| The follow ng
conmpound was gbhtained in the 15 sane manner as Reference exanple 1.

4- (3- chl or o- 24¥&PHy| pr opoxy) benzonitrile 'H NVR (CDC13) b: 1.16 (3H, d, J =
133 607 (2h m. 7. SoTABETER I F e SRk ipPEn T AR OF e OBy
xanpl e 1. 8 A2 By B brOhoBr Sty ensant EPTPECTEL AR (CDCL3) b
ABa, 3 = 10 oFr=d s bbgelta R rotdfa 23 (ER Ak leBeor 0 oH
ReferenceSeXQQQb%i%% according to the scheme 7-a.

A solvent used in this reaction is not
particularly limited, as iong as it does not affect the
reaction. Examples of a solvent may include: alcohols
such as methanol, ethanol, n-propanol, isopropanol, n-

10 butanol, isobutancl, tert-butanol, n-hexanol,
cyclopentanol, or cyclchexanol; amides such as N,N-
dimethylformamide, N,N-dimethylacetamide, or l-methyl-
2-pyrrolidone; halcgenated hydrocarbons such as
methylene chloride, chloroform, or dichloroethane;

15 aromatic hydrocarbons such as benzene, toluene, or
Xylene; nitriles such as acetonitrile; and ethers such
as dioxane, tetrahydrofuran, anisole, diethylene glycol
diethyl ether, or ethylene glyccl monomethyl ether.
These solvents may be used in combination.

20 Examples of a reducing agent used in this
reaction may include: metal hydrides such as triacetoxy
sodium borohydride, diisobutyl aluminum hydride, a tin
hydride compound, a borane-tetrahydrofuran complex
compound, diborane, dialkylborane, or hydrosilane;

25 boron hydride complex compounds such as sodium
borohydride, lithium borohydride, potassium

borohydride, or calcium borochydride; and aluminum

hydride complex compounds such as lithium aluminum



HwNHz ~ N~Br NCI1 ~ ~ 1 i NC 10 9.45 g of 4-am nobenzonitrile was
alhgend in 20.3 m of 1, 3-dibronopropane, and 21.0 ml of

, Ndi i sOpr opyl et hyl am ne was added thereto, followed by stirring at 1l 0C
for 2 hours. After conpletion of the reaction, chloroform water, and a
saturated sodi um 15 bi carbonate sol ution were added to the reaction
solution. Thereafter, the organic IayePgmas separated. The separated
organi c | aye s washed with a saturated aqueous sol ution of sodium
chl ori de, anhY£%éﬁedried over anhydrous magnesi um sul fate. Thereafter, it

was 20 concentrated under. a Q;qﬁged,@re sure.dggg b Q%Hgd.gesidue was
purified by silica gel o1 UM A3y ¢ rd%af%grapﬁ@ % uen%; n- hexane :

o [ {3br onopr ShgRER STy ahng i % ey wihe (eblly' Be8ergh95me s 1y
3.39 (2H, t’F%%:Elﬁgmngthra%ﬁ??é%%g?<$f Q Ebgb%eﬁ%%ri&e3éoﬁﬁbex5): 6. 57

6.61 (2H, m, "(2H, ence exanp Ref erence exanple 16-1

~OH Et 02Cq~ LokpsRad, EtO4Gyv He s Pt ofr&bp¥ét to the compound
3-fl uoro-4-hydroxybenzoate fb was dissolved in 46 mM of acetone, and then,

2.89 g of potagsiewdncarbenate 3. 29w [13H] oa®- 3chbDasprapasecyer e
added thereto at roomtenperature, followed by stirring under heating
reflux for 5ohaars. 1Ther egfdtfer,l.40 podfpoilabgi atn sanbbaat eaand &£65 g of
15 1-br ono- 3-chl or opropane were further added thereto, and the obtained

m xture was gtiriledcats t:hd.sane tenperature for 4 hours. Thereafter, the
tenperature was cooled to roomtenperature. The reaction m xture was
filtrated with Celite, Taid tieaditen medy fhe teareiod oas genesalidt ad under

a reduced pressure. The obtained residue was purified by silica gel colum
chr omat ogPaphy Ofel kent 201 heaatherre bt hgPlicataleC =ta0%4Ct FObt i n 4.04 ¢

of a colorless oil product, ethyl 4-(3-chloropropoxy)-3-fluorobenzoate.
minutes to 24 hours.

In addition, the compound represented by
general formula [1f] can also be preoduced by
amidinating the compound represented by general formula

15 [40] according to the scheme 1-b or scheme 2.
{10-c}

The compound represented by general formula
[39] can be produced by subjecting the compound
represented by general formula [25] and the compound

20 represented by general formula [3la] to a dehydration
reaction in the presence or absence of a dehydrating
agent accerding to the scheme 7-b.

The compound represented by general formula

[40] can be produced by reducing the compound

25 represented by general formula [32] according to the
scheme 7-c.
[Scheme 11]

A compound represented by general formula



25 1H NMR (CDC13) b: 1.38 (3H, t, J = 7.1 Hz),
!8 (2”t, J=6.2 H), 4.25 (2H, t, J = 5.8
, 6.7 (1H, t, J = 8.4 Hz), 7.74-7.82 (2H

m

o~Ci

~ 0~0 EtOXC-F HC ~ ) F 5 4.00 g of ethyl

2.27-2.33 135 (2H, m,
Hz), 4.35 (2H, q, J 7.1
Ref erence exanple 16-2 ~ |
4- (3-chl or opropoxy) -3

fl uor obenzoate was dissolved in 40 ml of tetrahydrofuran, and then, while
cooled by ice, 0.70 g of lithium alum htn hydri de was added thereto
dividedly 3 tines. The nmixture was stirred_at.the sa 1 erature for
1.5 hours. THér&df %" Bs tﬂﬁocg%%? ’te%oﬁnﬁx?lﬂg%e\’/va?@r gﬁgr goggg’g’&ntgher et o.
The reaction 'Eih.)i(e“ér-e was filtrated wwth Celite, so that the organic |ayer
was separ at ed-"The ‘separated organic |ayer was dried over anhydrous
magnesi um sul fate, and then, the 15 solvent was renoved under a reduced
pressure to obtain 3.40 g of a colorless oil product,

[ 4- (3chl or opr gpoxy)r*3-f | uor ophenyl g et hanol _s 1H- ¥R (CDC13) & | .z0-2.00

(1H, br), 2.23- (2H, m, 3. JZFH’ t, J R Hz) , 4.I9(2@_§12\] = 5.8
Hz), 20 4.60-4. XY~ 5 3H, Ref erlence. exixp;pi 8 ~
o~)ci HO ~ ~ F ~ OG—:E: Eh F‘g K13 3.G30 g(of [?(3-C Io?opﬁ'pp y)G-3

fl uorophenyl] methanol was dissolved in 33 nml of chl orgform and 13.1 g of
manganese di oxi de was d#ded thereto at room tenperaturi¢n foll owed by
stirring at

R™-L RO-L
[36] [36]
b Y b
R‘l R‘ R Rg R R
= P .
' Ra \ﬂ f\_/g_ 12
G* G’ x‘lf’v‘lf’z‘e’@ —-— IG{ PR TR T R
//////;r R® R Amidination I
1ca
[tca] @1
|
R
R R [362] R®
m ﬁ»R'
G2 Gix\H/Y\.'?/Z\Ga \GE N/Y\
B
Mewy R M N ra
HN’Y‘NH
Be At '[76]
R? o R"\ﬁ: R'\]\/{ R1z\d
ig{ Gfx\L Gs’ G’z\L Gz’ er\L Gs’ G’Z\L
2 [2a] 13l {3a)

wherein each of R*, R°, R*™, Rf, R®™, R%?, R?’ R, R} R® X,
Y, Z, ¢ G*, G G°, and L has the same meaning as

5 described above.
(1ll-a)

The compound represented by general formula

[lca] can be produced by reacting the compound




5 50C to 60C for 2 hours. After cooling to roomtenperature, the reactio
ture s filtered Celite, and the obtained filtrate was concentrated

uMfder a Teduced pressure to obtain 3.30 g of a pale yellow oil product,

4- (3-chl oropr opoxy0-3- 10 fl uorobenzal dehyde. I R(neat)cm 1. 1690, |610,

1515, 1442, 1282 Reference exanple 16-4..1 O-Cl ~p~C OHC ~ F ~ NO ('~~I F

3.30 g of 4-(3-chl oropropoxy)-3fl uorobgéﬂ}al dehyde was dissolved in 40 m of

formc 15 acidoanddedd g ofofudoxylaging hyduqellorl deandyg g of -

sodi um f or mat e "wer e adde reto at room t enperature,

at 90C to 100Gdschioyrsy JOg.FEACELPALTLXHEE Was eQNcenlsated wnder a

reduced pressure, so that 1t becane approximately one 20 third of its

amount, and thghowkd eFe e 8t hyl Boehaherwer ecaaded thenrst q.itthangafter,
sodi um car bonate was added to the m xture for neutralization. The organic

|l ayer was sepamaifthd anshtdeeseparoyedenegan eckrayes WB%adr,i 66 aRy
anhydrous magnesi um sul fate. The 25 sol vent was renoved under a reduced
pressure, fangrdwence k37 Hhtanaedoresi dasewas purified by silica gel colum
chromat ography [eluent; n-hexane : ethyl acetate = 8 1] to obtain 2.87 g of
a colorless oil productd gel3rhloseprdpoki)s3réhubiobenzoniottrile. 5 1H NWR
(CDC13) b: 2.28-2.34 (2H, m, 3.77 (2H, t, J =6.2 Hz), 4.26 (2H, t, J =
5.8 Hz), 7.0xar07zylediwmiimi3sds. 44 [onp ap Ref dreAacsotxamfkeetlthe
Reference exanple 17-1 O-N O-N O H3C~-OH H3C~0-S-Ph O 10 0.70 g of

5- met hyl - 3- hydeshiiGox aZotanmess dpSsal edvent 102K 1aelpdeidedechedd 1.1
of triethylam ne and 0.90 m_ of benzenesul fonyl chloride were added thereto
whi | e cool ed 3¥h & ToihawR B3P ngt 88PFEPRURLT oPT1tREGT. After

000l 11949, 00I0LS { SURSE A o L, 0L 48, L BYEd, yaef, ¢ educed
dimethylacetamide, or l-methyl-Z-pyrrolidone;
halecgenated hydrocarbons such as methylene chloride,
chloroform, or dichloroethane; aromatic hydrocarbons
such as benzene, toluene, or xylene; ethers such as

15 dioxane, tetrahydrofuran, anisole, diethylene glycol
diethyl ether, o<r ethylene glycol monomethyl ether;
nitriles such as acetonitrile; ketones such as acetone
or Z2-butanone; and sulfoxides such as dimethyl
sulfoxide. These solvents may be used in combinatidn.

20 Examples of a base that is used in this
reaction as desired may include: metal alkoxides such
as sodium methoxide, sodium ethoxide, potassium tert-
butoxide, or sodium tert-butoxide; inorganic bases such
as scdium hydroxide, potassium hydroxides, sodium

2> Dbilcarbonate, sodium carbonate, potassium carbonate,
sodium hydride, or potassium hydride; and organic bases
such as triethylamine or pyridine. Such a base may be

used with respect to the compounds represented by



were added to the obtained residue, so that the organic |ayer was

ar at The aqueous | ayer was extracted twice with 20 m of ethyl

tate.” The obtained 20 organic | ayer was conbi ned, and then washed with
water, 1 nol/L hydrochloric acid, and a saturated sodi um bi carbonate
solution, dried over anhydrous nagnesig sul fate, followed by concnetration
under a reduced pressure The obt ai ned sidue was purified by silica 25

gel colum c t e 1€ yly getater = 20 @ 1]
to obtain 1.5 P% %a gbng%Cb 5%%ethqo%§ |soxafg
benzeneSU|fonﬁ h&¢%££€¥13en§ e%grggwﬁ gt‘é m&%&% @%ﬁn&pcgé (1H q,
J =0.6 Hz), 7. 56 7.61 (2H, : 7.74 57.97-7.99 (2H, m

Ref erence exanpl e 1/5230. ~1 0 HSC ~ C>S—Ph -~ Br ~ 0-S-Ph OO 10 m of

benzene was added to |.00 g of 5 nethyl-3-isoxazolyl benzenesul fonate, and
then, .10 g of N-bronoppcehnsNtdecanend. 85edcefnpbenzry lr faeddrded0 were
added thereto at roomtenperature, followed by heating to reflux for 1
hour. 1 hdur Wateinefh DSEgrmhlbenzogl padoxizde wasyf et hetedaddadh t her et o,
foll owed by heating to reflux for 2 hours. Thereafter, 0.05 g of

2,2' -azobi s(isinagtlr om tthé ejomasunddedephesetioedlbyf glelnewad by heating to
reflux for 3 hours. Thereafter, 0.05 g of 2,2'-azobis(isobutyronitrile) was

furt her formulas [1fa] and [lck] at a molar ratic of 1 : 1 or
greater, and preferably at a molar ratio of 1 : 1 to
3 : 1, respectively.
10 This reaction may be carried out at 0°C to

200°C, and preferably at 0°C to 150°C, for 1 minute to
24 hours.
In addition, the compound represented by
general formula [lca] can also be produced by reacting
15 the compound represented by general formﬁla (2] or [Za]
with the compound represented by general formula [76]
according to the scheme 6-a.
Moreover, the compound represented by general
formula [lca] can also be produced by amidinating the
20 compound represented by general formula [41] according
to the scheme 1-b or scheme 2.
{(11-b)
The compound represented by general formula
[41] can be produced by reacting the compound
25 represented by general formula [40] with the compound
represented by general formula [36] according to the
scheme 1l-a In the presence or absence of a base.

In addition, the compound represented by




added thereto, followed by heating to reflux for 6 hours. After cooling to

( mte’rature, 30 M of toluene and 20 m of water were added to the
action 20 m xture, so that the organic |ayer was separated. The aqueous

| ayer was extracted twice with 20 ml of toluene. The conbi ned organic |ayer

was washed with a saturated aqueous sohH;al on of sodiumchloride, and then

dried over anhydrous magnesi um sul fate ol owed by 25 concentration under

reduced pressiug. T ef?Pxf.é‘iQe‘E'M {38 cesbdue ed%‘ére'df 'b%j S ta%ca gel

col utm chr omat ogr ap uent; n-hexane : benz n 0.65 g

of a colorl esg0ilg ﬁé@@%treéf%é’ﬂ?@ﬁt Bﬁ' beﬁe‘r%@x%%‘%hbdlabe[@z]er&sugj nat e. 5
1H NVR (CDOj) b: 4.37 (2H, s), 6.39 . 7.60-7.63 (2H, -7.74

(1H m, 7. 97w:§:1'00c}(@F&o@oﬁ@cﬁef«@ﬁﬁéséﬁ@gﬁ' %y]-%eﬁe?ia@ "fo@"muial [‘76-?~N3 NC ~
NC The foll owi ng conpound was obtained in the sanme manner as Reference
exanpl e 6. 1Gded2iazd dost hioxyybesrenctail e 1H NVR (CDC13) 8: 3.63-3.66
(2H, m, 4.18-4.21 (2H, m, 6.97-6.99 (2H, m, 7.58-7.62 (2H, m Reference
exanple 1% NG Schedd-Br2+ NC ~ ~ N~N3 The fol |l owi ng conpound was obtai ned in
the 15 same manner as Reference exanple 6.

4-[ (3- azi dopr opyl ) am no} berrzpmitd | fepidsVRe(CDE18knkral. &brinda (2H, m,
3.27-3.32 (2H, m), 3.46 (2H, t, J = 6.4 Hz), 4.38 (1H, brs), 6.57 (2H, d, J
= 8.8 Hz), 7.93](2Rn dbe Jpeo@ueediz) L2D REfBPéAcebexdhpl éo2dowinm0 NC ~ ~
S~Br ~ NC ~ ~ S~N3 The foll ow ng conpound was obtained in the sanme manner
as Reference Sééé’é?ﬁﬁe 6. 4-[(3-azidopropyl)sul fanyl ] benzonitrile *H NWR
(CDC13) b: 1.92- 98 L(2H .M, 3.08 (2H t, J =

R’
] = 'x\ m 1‘x\

G- g L e ¢ L
(2 B3t
1 m’yf R \ n ¥ \
?ﬂ Huyp—n
1 7
2) Deprotaction 2) Deprotection
R R R R'
\IE:‘j\G‘ v |y R" \E:j\c " :NH Y R
Sy | HND N-Z0 R* o [HN N-Z R
[19a] v S e [202) ¥ g "
182} I8
R R g
Rh A28
Gﬁ- Gn \l-. R —Eshl _Gn \L
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%

R

R1 ~ Rg R" ba
| Oz Ul 2, Ch
\Q\er\"f\‘:\."/f\en \G" Amidination I Fea g 8 fY: P~ SN
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[19] [23a]
I-IN'Y? H X
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[83t [83}
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IG" G‘X‘L S ohee™ L G? G‘X‘L 6" g* ™
2 [2a] Bl 3]

wherein R' represents a cyano group, amide group, or

10 unprotected or protected or unsubstituted or




57.2 Hz), 3.48 (2H, t, J =6.2 Hz), 7.31-7.34 (2H, m, 7.53-7.56 (2H, m
eren exanple 21 WO~/ "Na -a ~ WO-NHz NC ~ NC ~ -HCl 1.75 g of

471 2- azidoet hoxy) benzonitrile was dissolved in 15 mM of acetic acid, and

0.36 g of 5% 10 pal | adi um carbon was added thereto at room tenperature,

foll owed by stirring under a hydrogen ?bgosphere at room tenperature under

at nospheric pressure for 7 hours. Afte onpl etion of the reaction, the

catal yst was §L§:§%ﬁ’%@<¥dfé+£&%£° ﬁ%ﬁﬂd EH% fialéghr ale pwag,1 15, @ongent r at ed

under a reduced pressure. [soprop was added t o6 t hé obt ainéd resi due,

and the m xt yy-e fJ | tyat gd, s0 t gz obtai n-4. 6 of i e | d,
4( 2- ami noet hoxy) gﬁﬁ'zéém tyl; fl g hydr’o%zhl gr'i (l;ée et e I%l(Ia1 ydr%(:sm%orei ci%%.é 20

1H NVR (db- DMBOn g 31 22442k ibeqJapope? Hz), 4.30 (2H t, J = 5.2 H),
7.14-7.18 (2H 1), 7.79-7.83 (2H, m). 8.40 (2H brs) 141 Reference

exanpl e 22 NC ~ ~ O-Br rhdNGompohdZr2p00s8rebd by general formulas
4- ( 3- bronopr opoxy) benzonitril e was dissolved in 20 m™ of di nethyl

sul f oxi de,5 and 95 5Crgs of 2 3o ¢l aBé dervascaddeg thaceteg fal! owed by
stirring at 5 roomtenperature for 5 hours. Water and ethyl acetate were
added to the aeaoinids nieq e nised tihat gengnailc fhayaeilaswgre separ[@tjed. The
separated organic | ayer was washed with a saturated aqueous sol ution of
sodi um chl or ivde;h arite tdmmpeamedroveesanbydr busgragrnedi dorhd lsul[f/atle. The
sol vent was then renoved under a reduced pressure. The obtained residue was
di ssol ved i n rEGAAC ofvalhanotcormdng. 0 ghef m&%pdl Hadcuibedr Bon Was added

thereto, followed by stirring under a hydrogen at nosphere _at room
t enper at ur e SR gt moSpHeriational Publication Wo%6/16947, or ‘

10 method equivalent thereto, and then removing secondary
amino protecting groups according to conventional
methods.

(12-a)

The compound represented by general formula

15 [1lg} can be produced by reacting the compound
represented by general formula [1%a] with the compcund
represented by general formula [2a], or by reacting the
compound represented by general formula [Z2] with the
compound represented by general formula [82], according

20 to the scheme 6-a. —

In addition, the compound represented by
general formula [lg] can also be produced by reacting
the compound represented by general formula [2] or [Z2a]
with the compound represented by general formula [83]

25 according to the scheme 6-a.

(12-b)
The compound represented by general formula

[23a] can ke produced by reacting the compound



15 pressure for 5 hours. After conpletion of the reaction, the catal yst was
rgoved filtration, and the filtrate was concentrated under a reduced
pressur €. Ethyl acetate and hydrochloric acid were added to the obtai ned
resi due, and aqueous |ayer was separated. 20 Organic |ayers were extracted
with water, and they were conbi ned w t£ %he separ at ed aqueous | ayer,

foll owed by concentation under a reduc % pressure. Water and chl oroform

Bucous. Sol LB s 25 Al ther b 0TR 5g (2P D, PReRy 5P HRERIAET O°

| ayer 142 e ani.c..l.a riyed over
h gngm um su‘% ate. ‘?‘%ﬁeﬂﬂf BERfL 8L ef391 9 Bg bk Yeh Was Ay v

anhydr ous ma e sol vent was renbve der a reduce

pressure to obfaj I i kophduc (3:5th
am nopr opoxy) benz({)hr{ﬁrl I"e. é)glekft@& %ﬁ@%? kOZOQ%HG Ezﬁ %br)t e1 92-1.98

(2H M, 2.92dmdurld fbpré%éhﬁ@& bﬁ- éﬂéﬂ tordufab(82h7) acoAidH, d, J

8.9 Hz), 7.58 (2H, d, J = ef erence exanpl e 23 10 Reference
exarrpl e 215—1t'6h€tn‘eolslc,0wnn:g @Q;npound was obtained in the sanme manner as
Ref erence exanple 2. _ O O OV NC-H-Br ----- ~ NO NON N ~Owve

4- ((3-[4-(2, 4- di met hoxylenzdd ) 12,13, ditoxozdmpppendzrapkEpeapyli] agi no) benzoni t
rile 15 1H NMR (CDC13) b: 1.78-1.84 (2H, n), 3.20-3.25 (2H, n), 3.39 (4H,
s), 3.55 (2Hgenerhl= frindA) , [ 3B ¢BH,ak39 ldeG}?_r()QH:es)byS:reac(ciH,g t, J =
6.2 Hz), 6.46-6.48 (2H, m, 6.52-6.55 (2H, m, 7.25-7.27 (1H, 7.34-7.36
(2H, m 20 Réfter e aNghp!e 2SN tRe bblqm@h@lcﬁmuha g @m éﬁﬁéd in
the same manner as Reference exanple 3. Owe 0~0 NC~H-Nv --~ NOH ~" N\vNH
OMVe 143 AVAES- (Be3-chmpBine pﬁfé’rea%rlhmfﬁ d%pw]l%ﬁ%olfﬁéwém {tfBle - H NWR
(CDClB) 184190(2 rQ 24(2é—| J =6.0 Hz), 3.53-3.57 (4H, m,
62 (2H qfcor %?tho tre scheme a.

Further, the compound represented by general
formula [lg] can also be produced by amidinating the
compcund represented by general formula [23a] according
to the scheme 1-b or scheme 2.

15 [Scheme 13]

A compound represented by general formula

[1lg] can be produced, for example, by the follcwing

scheme :



55.12 (1H, brs), 6.56-6.59 (2H, m, 7.17 (1H, brs), 7.40-7.42 (2H, m
ereng exanpl e 24 The foll ow ng conpound was obtained in the sane nmanner
Ref erence exanples 2 and 3. Nc Nc 0 0 oMa Nc 0 0 ~O-Br -~ ~O ANN ~ ~

O-Nv H Owe 10 3-[3-(2, 3-di oxo- 1- pi perazi nyl ) propoxy] benzonitrile 1H NWVR

(CDC13) b: 2.13-2.17 (2H, m, 3'56'3'520 2H, m, 3.62-3.64 (2H, m, 3.71

(2H, t, J =7.1 Hz), 4.05 (2H, t, = 578 Hz), 7.05 (1H, s), 7.11-7.13 (2H,

m, 7.25 7.26 (1H, m, 7.37-7.39 (1H, m 15 Reference exanple 25 Reference

example 25-1 ~"N.Cbz O-CI NC ~ NC ~ O1.00 g of pa

4- (3-chl oropr opoxy) benzonitril e was di sst 20 M of
di nmet hyl f or mam de, and then, O. ZSEQ_LGOOX%(??\‘:E:: hydri de was added thereto
under cooling 20 on ice. Ther eaf t £ he reasgd m xture was warmed to

144 room tenperature. 1.50 g of benzyl 5-o0xo0+Jl,4di azepane-1-carboxyl ate was
added to the m xture, followed byfstirring a 5Ct§(75gbfo 2.5 hours. The
reaction m xture was cool ed to roamterrperatu 8, Hat Qur’ wPRt o a m xed
sol ution consisting |ge and et hyl ac tate. (jsqil xture was
acidified with hygloC and t hen, g) ‘?"\R,? ni ayer was

separ at ed. The separ at ed rganlc | pyer was washéd TRt at ur at ed aqueous
sol uti on of sodium chl of8®He, and 10 then drie oyer anhydrous magnesi um

sul fate. The solvent was renoved pnder agrted pressure. The

i G"x N7 YbN’Za\G‘“H

\Ya
86]
R
R12h ] [8-7]
G¥ L
Sa R! Rh‘
) ﬁ v 2t @R”"
Gz Gi'x\N:Y;"l\Gﬂa \Gsa
[88]
Amidination
1 R" R
R\m\ W s
G Y
) G2 3a
3 N“Ya
Mgl

wherein each of R}, R®*, R®, R™, X, Y*, Y°, Z* G', G* G%,
G, and L has the same meaning as described above; and
each of R*™ and R* represents a cyano group; and R'
represents a protecting group of an amino, hydroxyl or
thicl group.

{13=-a)

The compound represented by general feormula



obtai ned residue was purified by silica gel colum chromatography [eluent;
i ate] to obtain 0.91 g of a colorless oil product, benzyl 4-[3-(4
cyanophenoxy) propyl ] - 5- oxo- 1, 4- di azepane- 1- car boxyl ate. 1H NVR ( CDC13)
b: 2.03-2.05 (2H, m, 2.66 (2H, brs) 3.46-3.50 (2H, m, 3.59 (2H, t, J =
6.8 Hz), 3.67 (4H, s), 4.02 (2H, t, 9 2 Hz) 5.14 (2H, s), 6.92 (2H, d,
J=8.8 H), 7.32-7.38 (SH, m, 757(%&% = 8.8 20 Hz) Reference

exarrple252 ~h0062gof
benzyl 4-[3- (AP6banophen&y?gucey?g%wg%lt g‘he Comg N% car boxyl at e was

a5 of N NG or A e Shat PRBR S *359 erhsg%%if%fmél S ar bon
was added th%ﬁ&sér@ééc@"\@? PYnSELLT EQImHNYeN 28] hxg{r ‘Eﬂ%ngr JImspherg at room

t enper at ure under atnosphere” pressure for 4 hours 5 Af conpl eti on of

the reaction,adha, &ated Ystpy@s, r enevedeRy rEhbbiati anprardchefiltrate was
concentrated under a reduced pressure to obtain 0.44 g of a yellow oil

product, 4 [ 3ydoArox0- 1, 4-di azepan-1 yl) propoxy] benzonitrile. 10 1H NMVR
(CDC13) 8: 2.00-2.08 (2H, M, 2.65-2.67 (2H, m, 2.93-2.98 (4H, n)
3.44-3.46 (2H, m), 3.57A (& vdnt Jused. 2nHzhisd4rB4ct2bn tis dox 6.2 Hz),
6.93-6.96 (2H, m, 7.57-7.60 (2H, n) Reference exanple 26 NC ~ ~ O-Br ~ NC
~ ~ O-N~ H 1%aktACug axf 1 holopi ped azé selwag dsssol dedsi no20afifegft the
N, N- di et hyl f ormam de, and then, 1.60 g of

reaction. Examples of a solvent may include: alcchols

such as methancl, ethanol, isopropanol, or tert-

10 butancl; amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, or l-methyl-2-pyrrolidone;
halogenated hydrocarbons such as methylene chloride,
chloroform, or dichlorcethane; aromatic hydrocarbons
such as benzene, toluene, or xylene; ethers such as

15 dioxane, tetrahydrofuran, aniscole, diethylene glycol
diethyl ether, or ethylene glycol monomethyl ether;
nitriles such as acetonitrile; ketones such as acetone
or 2-butancne; and sulfoxides such as dimethyl
sulfoxide. These solvents may be used in combination.

20 Examples of a base that is used in this
reaction as desired may include: metal alkoxides such
as sodium methcoxide, scdium ethoxide, potassium tert-
butcoxide, or sodium tert-butoxide; incrganic bases such
as sodium hydroxide, potassium hydroxide, sodium

25 Dbicarbonate, sodium carbonate, potassium carbonate,
scdium hydride, or potassium hydride; and corganic bases

such as triethylamine or pyridine. Such a base may be

used with respect to the compound represented by




pot assi um carbonate and 1.00 g of 4-(3 bronopropoxy)benzonitrile were added
t reto’ollowed by stirring at roomtenperature for 12 hours. A1 20

/L sodi um hydr oxi de aqueous sol ution and chl orof orm were added to the
reaction mxture, so that organic |layer was separated. The separated
organi c | ayer was dried over anhydrouslb’@gnesi um sul fate, and then, the
sol vent was renoved under a reduced presSure. The 25 obtained oil product

was purified r;esliﬁi Ca, lgowgrgoag d48-¢hropatogr aghy [.eliuent; chloroform

met hanol = to obtain' 1 of a colorless oil product,

4-[3- (1, 4di -y Ll 16CBE13) (8 L.&50-1. 70
[3-( Ia@clz?a;tér,v arp&ogppééf%@@?gh%%ralﬁolw Mg{BG%C@@a). 1 ]tr%'S

(1H, m, 1.7 9 (1H, m, . 93 (1H, m, -2.73 (6H, :
2.90-2.95 (44 My, 4.08 (2H t, J = 6.4 Hz), 6.94-6.97 (2H, nm), 7.567.59
(2H, m Reference exanple 27 Or~ NC ~ ~ O-Br NC ~ ~ O-N~NH The fol | owi ng

conpound was obt ai ned i titei d OrS20€1 SBNNERe asopbananeepexarmplite L&y

4-[ 3- (3- oxo- 1- pi perazi nyl ) propoxy] benzonitrile 1H NVR (CDC13) 8: 1.97-2.03
(2H, M, & 62«RHal , farmul/a O[ ) ,m2y 6Fe 2u68d (2HhnyesBetf (2Hths),
3.35-3.39 (2H, m, 4.08 (2H, t, J = 6.4 Hz), 6.65 (1H, brs), 15 6.93-6.96
(2H, m, 7.56cnmlin(PHemmeRaier@nte exaapieé 28riRefer ¢Ade examp®i28-1 NC ~

~ O-Br NC ~ ~ O-N-NHBoc | .44 g of 4-tert butoxycarbonyl am nopi peri di ne was
di ssol ved i nrB4id af R0 N Nexligredyef or dadi deefFhapdaf eér 2 nodgrg of
pot assi um carbonate and |.87 g of 4-(3-bronopropoxy)benzonitrile 147

wer e successiffdlyp gddeld i ol tte above- sol ution, followed by stirring at room
tenperature for 24 hours. Water and ethyl acetate were added to the
reaction mixture, so thdtis HeedFlgatn 3 hyRe AT s8PaPdtfedt Phe S8parated 5

organi ¢ Hﬁyeﬁxﬁﬁﬁ,W%%gegfgf%ga%liﬁﬂﬂg?ﬁ@dtgqﬁ%%ué, for 1 minute to
24 hours.

Moreover, a protecting group of an amino,
hydreoxyl or thiol group represented by R' may be
removed by known methods.

15 {13-b)

The compound represented by general formula
[88] can be produced by reacting the compound
represented by general formula [86] with the compound
represented by general formula [87], or by reacting the

20 compound represented by general formula [84] with the
compound represented by general formula [89], according
to the scheme 13-a.

In this reaction, the compound represented by

general formula [84] may be used with respect to the

25 compound represented by general formula [89] at a meclar
ratic of 2 : 1 or greater, and preferably at a molar
ratic of 2 : 1 to 5 ¢ 1.

(13-c¢)




solution of sodiumchloride, and then dried over anhydrous magnesi um

f at c@@hereafter, the solvent was renoved under a reduced pressure. The
obtained solid was filtrated with a m xed sol ution consising of 10 n-hexane
and diisopropyl ether to obtain 2.12 g of tert-butyl
1-[ 3- (4- cyanophenoxy) propyl ] -4 piperid;8§lcarbanate. 1H NMR (CDC13) 8:
|.38-1.45 (2H, m, .45 (9H, s), 1.92 2°11 (6H m, 2.49 (2H t, J = 7.2

430 650 (11 m. 6 ootk on (e reotegtheey 13 o enal SR Dl o

28-2 NC ~ ~ ~ ~ .2, . tert-b 13- (4
cyanophenoxygg@%gb -Jg%}%é??g?%§P§§rég%é%ga§ggbzgkﬁig%%tﬁ%ﬁkfn 20 M of 6
mol /L hydrochlfi&s et da 6! LoMedaby rstihikngsdl Leem-amend) Wi for 3
days. The reaction m xture was concentrated undér a reduced pressure, and

then, water andh&hd orof oxm wereqmadded to the obtained solid. Thereafter,
the m xture was 25 adjusted to pH 13.0 with a 5 npbl/L sodi um hydroxi de
148 aqueous s@didr.14dhe organic |ayer was separated, and then the water
| ayer was extracted with chloroform4 tines. The conbi ned organic | ayer was
dri ed over anhydrous negneshpousdl fapeecsandetihby geneentir et aunder a
reduced pressure to obtain 1.64 g of a white

[1h] can be preoduced, for example, by the following

scheme:
LR R"\(ﬁ{
par
2 1
\Q\GTX\L G G \L
[31
2 o
v HN:Y>—R"'

- 7a

HN\Ya>—-R [90]
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solid, 4-[3-(4-am no-1 piperidinyl)propoxy]benzonitrile. 1H NVR (CDC13) b:

I 0-I..(4H, m, 1.78-1.85 (2H, nm, 1.95-2.05 (4H, m, 2.49 (2H, t, J =

22 Hz),72.63-2.70 10 (1H, m, 2.82-2.90 (2H, m, 4.06 (2H, t, J = 6.3 Hz),
6.93-6.96 (2H m, 7.56-7.39 (2H, m Reference exanple 29 Reference exanple
29-1 NC ~ ~ O-Br ~ NC ~ ~ O-Na NHBoc Qf foI | ow ng conpound was obtained in
the 15 sane manner as Reference exanpl % tert-butyl

1-[ 3- (4- | k cag bagmt 8,51 H~N | . 44
ey °y""“%ﬁ’1@%%§ AP RERO oK C% A S B A R 0 5 e
(1H m, 20 2,39 (h%H’satme dhearbidg e d@sgplﬁegoa&we n, 4 07 (2H, t, J =
6.7Hz),4|0420(1H n, 4.74>4.84 (1H, . 6.94 (2H, d, J = 8.8 Hz),
7.58 (2H, d, J = 8.8 HZﬂhé?eJcﬁﬁ;edlﬁed eﬁ@gﬁ%@e@@eé by 488eNe1~for@uis ~ NC ~ ~

O~-N NHBoc NHZ The foll owi ng conpound was obtained in the sane manner as

Ref erence exgnplie 38 de $dctdceampnordadyin®l tHeE nybmprapaxy] benzonitrile
1H- NWVR (CDC13) 8: 1.36-1.75 (3H, nm), 1.96-2.05 (2H, , 5 2.12-2.24 (1H,

m, 2.32-2. 3repldsemted? tAd-gbridr{llHomul2. b2} 2wdTh(2he Bpmp2ubd-2. 80 (2H
m, 3.48-3.S6 (1H, m , 4.08 (2H t, J =6.3 Hz) , 6.94 (2H, d, J = 8.8
Hz), 7.57 (2Hepdesdrte8l & Haeneral formula [90] according to the
scheme l-a.
In addition, the compound represented by
general formula [lh] can also be produced by
10 amidinating the compound represented by general formula
[91] according to the scheme 1-b c¢r scheme 2.
The compound represented by general formula
[21] can be produced by reacting the compound
represented by general formula [3] with the compound
15 represented by general formula [90] according to the
scheme 1-a.
[Schema 15]
A compound represented by general formula
[1i] can be produced, for example, by the following

20 scheme:



Ref erence exanple 30 Ove ~ Ove Ove HN NBoc NC ~ ~ O-Br V NC-OM\*NBoc~ NC ~
a!’#h% HCI 10 The foll owi ng conpound was obtained in the same manner as
eren exanpl e 28. 3-net hoxy-4-[3-(1-piperazinyl)propoxy] benzonitrile
hydrochl oride i HNWR (ds-DvsO) 8: 2.10-2.30 (2H, m, 3.10-3.90 (10H, 15 m,
3.82 (3H, s), 4.16 (2H, t, J =6.0 Hz),.7.14 (1H, d, J = 9.0 Hz), 7.42-7.44
(2H, m, 9.40-9.70 (3H, br) Reference %&%nple 31 Reference exanple 31-1 NC

~~0OBr ---f NC~ ~ O-N~NBn----~ NC ~ ~ O-N~NBn H Boc 0.75 g of

4- am no- 1- benzyl pi peri di ne was 150 dissolved in 6.0 m of

N, N- di et hyl f or mam de, andr%hen, 0.90 g of potassium carbonage and 0.85 g
of 4-(3bronopropoxy) be ftrile were added thereto, fol by stirring

at room tenperature RBd3 ldays. Water, 5 chl orof or mr% pgt assi um
carbonate were added to“¢heaitacti on mixture, so that the*organic |ayer was
separated. Thereafter, tfa¢ aqueous |ayer was extracted Wglsh chloroform The
conbi ned organic | ayer was dried over anhydrous magnesi um'sul fate, and the
sol vent was 10 then renoy®d under a reduced pressure. The &bt ained oil
product was dissol ved in| 10-¥y«dtZehl orof orm and then, 1. GW B2
triethylam ne and 0.85 g| of di-#8ktbutyl dicarbonate werg added tl*@reto,
followed by stirring at |&@sreteshperature for 12 hours. Thi ¥ Demotegtden i on

m xture was concentrat edy under™a .reduced pressure. The ot ai negrs0i | product

was purified by siliga gel mp chr omat ogr aphy [ el uent~ n- ane et hyl
acetate = 1 : 1] HﬂiBbLaln "H6Rg of a col orless 'A/W’ uctll 1 R but yI
1- benzyl - 4- pi peri di ¥ [ 3 ¢ 20 cyanophenoxy)propyﬂﬁéafba e 6 1TH NVR

(CDC13) b: 1.45 (9H, s)[e6Il.50-1.80 (4H, n), 1.802.12 (5Hsan), 2.90-2.96
(2H, M), 3.29 (2H, brs),; 3.49 (2H s), 4.00 (2H t, J = 6.1 Hz), 6.90-6.94

(2H, m, 7.20-7.40 (SH, @ﬁ-?. 60 (2H, m R R?

(o L

N [c;l"' G"x‘i_ c* er\L

Kl
a Rh‘ Rl ' I ] ba
"1 e ¢!
¥ 7 e T e o g
G’ er‘\N::y:Ga' \Gs“ Amidination G GTX\N::P/Z\G” \Gh
(10 [99]

wherein G** represents a hydroxyl group, amino group, or
thiol group; and each of R, R', R*, R?, R'*?, R?®, R™, X,
Y*, Y°, 2%, G, G%, G, G°, and L has the same meaning as
described above.

5 (15-a)

The compound represented by general formula

[96] can be produced by reacting the compound
represented by general formula [93] with the compound
represented by general formula [95] according tc the

10 scheme 1-1, and then removing a secondary amine
protecting group accecrding te known methods.

Examples of the compound represented by



25 Reference exanple 31-2 NC ~ ~ O-N-~NBn --~ NC ~ ~ O-N-CNH Boc Boc 161
@G g tert-butyl

1°0enzyl™=4pi peri di nyl [ 3- (4- cyanophenoxy) propyl ] carbamat e was di ssol ved in
20 M of nethanol, and then, 0.30 g of 5% pall adi um carbon was added to the
solution, followed by 5 stirring under f%hydrogen at nosphere at room

t enper at ure under an at nospheric pressb for 18 hours. After conpletion of

t he reaction, at d he,s nt was then renoved
under a reduce Q%F@sgﬁ#%ﬁygyg@%%fﬁR%fo%nng?&fe%t?%ﬁgyl 3-(4 10

o "7 50 2. S0 e G O, B R T g ot 3. 46 3. 54 (1
m, 4.01 (2Hp ol B omfiDe- @i@&s&}@ﬁﬁgﬁ%@hdinéé- 4n801(28n 2h -15
Ref erence exanpl e “32 Reféerence exanpl e 32- r~-N Boc ~ NC ~y 0 ~N-Boc 4.91

g of tert-butgyl(24-2-duprmeiy |y rde Pi @ené di pecanbaxyl atecwasedi $3o0l ved in
50 m of 2 butanone, and then, 2.00 g of 4-cyanophenol and 4.64 g 20 of

pot assi umscarbenatee: nierne dded tdedel ochémel sowed (by heati agefno)reflux for 4
hours. After cooling to roomtenperature, 50 m of water and 50 m of ethyl -
acet at e wer evadded 4t,0 piche o, €dct iton Iy K10y e208D; t haf{l+heeotgani c | ayer was
separated. The separated organic |ayer was 25 washed wi th saturated agueous
sol uti on of $odiowmcarbonyl)piperidin-4-y1] butylbromide and 3-[1-
(tert-butoxycarbonyl)piperidin-4-yl] propylbromide,
which are described in the same above publication, wvol.
10 37, pp. 2,537 to 2,551, 1994; 1-(tert-butoxycarbonyl)-
3~ {methanesulfonyloxymethyl) pyrrolidine and 1l-(tert-
buteoxycarbonyl)-3- (methanesulfonyloxy) pyrrolidine,
which are described in the same above publication, vol.
42, pp. 677 to 690, 1999; and l-tert-butoxycarbonyl-4-
15 (hydroxzymethyl) piperidine mesylate described in US
Patent No. 9311623.
(15-b)
The compound represented by general formula
[97]1 can be produced by reacting the compound
20 represented by general formula [94] with the compound
represented by general formula [95] according to the
scheme 1-1, and then removing a secondary amine
protecting group.
The compound represented by general formula
25 [99] can be produced by reacting the compound
represented by general formula [97] with the compound

represented by general fcrmula [3] according to the

scheme 1-a.



152 chloride dried over anhydrous magnesi um sul fate, and the sol vent was
n re!ed under a reduced pressure. The obtai ned residue was purified by
i ca col um chr omat ogr aphy [el uent; n-hexane : ethyl acetate = 2 5 1]
to obtain 3.61 g of a colorless oil product, tert butyl
4-[2-(4-cyanophenoxy)ethyl]-1 piperidigfgarboxylate. 1H-NWR (CDCj) 8:
1.00-1.30 (2H, m, 1. 46 (9H, s), 1.50 27904 (SH, m, 2.62-2.76 (2H, m, 4.05
(2H, t, J = 6“%3#9 4.00-4.18 (2H, m, 6.93 (2H, d J =8.5 Hz), 7.58
(2H, d, J = ) Reference exanple 32-2 NC\ O-N_Boc NC \ ~ a~NH The
fol |l ow ng conmpound mas t ek npl e
28-2. 15 4-[2-(4- pi peri n%@%oﬁ?}]gs%’;%%???? i’H%%ﬁ}Ee‘f(a%ngg?"@)%‘a
1.16-1.27 (2H1m, I : 0 1 59-2.66 (2H, m,
3.08-3. 11 (2:1,11@ ,ca:]ng%’(%lgq@dé‘?% i réaéglgges%}d(f cog! ?O’(uéﬁ rr) 7.567.59
(2H, m 20 Reffsiers exd eg@f%eg&ﬁrfamu@a E%%Nﬁlkwd{@ dep g ~
1.60 g of 4-(2-am noet hoxy)benzonitrile ydrochl ori de mas suspended
in 16 M o NNdgmidndd asypededera angotheda 3275a8c0frdihigety ltasd ne and
1.21 g of 4-(2-bronoethoxy)benzonitrile were added thereto at room
tenper at ure, dadldreweld-doy stirring at 5 50C to 60C for 9 hours. After
cooling to roomtenperature, water and chl orof ormwere added to the
reaction m xture, and plot assilum oar bonat eompsutiencapddsdnttieer &0, so t hat
the solution was converted into al kaline. Thereafter, the organic |ayer was
separ at ed. 1@ Sed@rratbldr ok gahi ¢an aybrowae masHedewi by sat urat ed aqueous
solution of sodiumchloride, and then dried over anhydrous nmagnesi um
sul fate. The 3BT %&%;PQ%HRRRPQW@%rr%P¥%69€E§dpPés§9P@raén ot lebt ai ned

resi due was |f|ed silica um 15 chromat ography [el uent:
chlorofoﬁﬁ% qﬁ?ﬂaﬁﬁc P9 9 ékﬁm??ﬁﬁ@ﬁnedbsﬁFiacﬁﬁg Fl'trated with
toluene-ethy et at 0 obtain 0.36 g of a white solid,

4-(2-([2-(4c %Eﬂé ) et hyl ] ami no} et hoxy) benzonitrile. 1H NWR (CDClS) 8:

3.13 (4H t, F%Qgﬁ%ﬁéhdé”}eﬁreéghgea éy gg%era§ %Qr&ﬂﬁa d, J 8.6

Hz), 7.58 (4H d J =
[1]] can be produced, for example, by the following

scheme:



Ref erence exanple 34 w O-Br HO-NHZ NC ( ~i O-NNONC ~ | ~HQ NC ~ ( | ~
The Q | om ng conpound was obtained in the sanme manner as Reference
npl e "33. 154 4-(3-([3-(4

cyanophenoxy) pr opyl ] am no} pr opoxy) benzoni tri I e 1H— NVR (CDC13) & 2.10-2.20

(4H, m, 2.96 (4H, t, J = 7.0 Hz), 1 : = 6.2 Hz), 6.92-6.95 (4H,

m, 5 7.S5-7.58 (4H, n) Reference exarréil 35 O/VV-Br , CNO~NHz NC I i ,

O-N~.Ow Il NC~ 1 -HC NC The follow ng conpound was obtained in the sane

manner as Reference exanple 33. 4-(3-([6-(4 10

cyanophenoxy) hexyl ] am no} pr opoxy) benzom‘}qlr |RI e 1H NWR (CDCI j) 8: 1.38-1.58

(7H, m, 1.77-1.84 rr)—2—64——e:T, , J = 7.4 Hz),

2.81 (2H, t, J = 6. ,?g=99(2I—Ft@-64Hz) 09 (2H,..t, J = 6.2

Hz), 6.91-6.95 (4H, 6-7.60 (4HKh) 15 Referencé e 36 0 0 ~~

o~'er 0 0 J~'"J CN ~p~ IN ~X-N NCIr1~~" NC | The f¢ll owi cg(npound was

obtained in the sa manffer @s Ref er ence exanpl e 7. G

4-1(6-(4-[3-(4-cyanbphenoxy) gopyl ] -2, 3-di oxo-1 [31

Deprotection

Deprotection

R: R* | R2 R*
L T
e G"x‘n;l-w—<:§|~m ch N w—< NH
[ja} R [55]R :
IR:’D L [4fl I _L [4q
ls" Xy w—( N-R® . m X \ (S
Amidination 6% "6 "N-W— “N-R
R* | 4a \ i
)] [58]
42
‘ RTL Ba T R-L [4e]

RI

I - X.. . N m 3
e a" Amidination ’] er\g_w ::_N_Rrb
[59]

w "N-R™ G
1) —<Y°

1 R -
Rm R’ Ra
¢ 6 \(%L X
12 v G 6’
Hzn-w—<v;‘.u—n"’ [31
[ad]

wherein each of R*, R!, R®, R’, X, G%, G% Y% Y%, L, and

W has the same meaning as described above; R® represents
an amino protecting group; and R™ represents an amino

5 protecting group that is different from R°, or an
unsubstituted or substituted alkyl, cyclecalkyl or

alkenyl group.




Q'Bera2|nyI}hexyI)oxy]benzonltrlIe 20 1H NWR (CDC13) b: 1.30-1.68 (6H,

m, 155 2.10-2.20 (2H, m, 3.49-3.62 (6H, m, 3.67 (2H,
0 Hz), 3.99 (2H, t, J =6.2 Hz), 4.07 (2H, t, J = 6.2 Hz),
6 91 6. 94 (4H, m, 7.56-7.59 (4H, m Reference exanple 37 NC ~O NC ~ ~ O-Br
NC ~ O-NVNH ~ ~ O-N-N~O ~ ~ CN 5 The f?igomnng conpound was obtained in the

same manner
3-(3-{4-[3-(

as Reference exanple 7.
ophenoxy) propyl ] - 2, 3-di oxo- 1

m,

plpera2|nyl}propoxy)benzonltrlle 1H NVR (d6-DVBSO) b: 1.94-2.04 (4H, m,

3.46-3.58 (8H, 10 m, 4p02-4 ﬂﬁb&ﬁﬁ{r@%reZeggeﬁzﬁy 8en%ral8f%rﬁéhz 7.24
7.76 (2H, d, J = . Reference exanpl e NC ~ ~ H-Br

[14@IN M e proau&mweact%mﬁef eblngwu&gf conpound was

obt ai ned in the same manner as Reference exanple 7

7.54 (4H, M,
~-(~ HNC -~

4-1(3-{4-[3-
pi per azi nyl }

3.53 (6H, m,

(1H, t, J
7.76 (2H, d,

10

15

20

25

(epranophen oy ) gEmdyil - 2o Bmd1 X021 with the compound

propyl ) am no] benzonitrile '"H NVMR (ds-DVMsO) 8: 1.75-1.82 (2H,
m, 1.96-3 02efidsanteB.06-geddr{PHomuld. 42c(2bn thelpzebedddz)or 3. 49

J =8.8
prcduct to a deprotection reaction for an amino

protecting group.

The compound represented by general formula
[1ib] can be produced by reacting the compound
represented by general formula [2] with the compound
represented by general formula {4d] in the presence or
absence of a base.

These reactions may be carried out according
to the scheme 1-a.

Examples of the compound represented by
general formula [4c¢]! may include: 4-amino-l-benzyl
piperidine, 3-amino-l-benzylpyrrolidine, 2-
{aminomethyl)-1-{tert-butoxycarbonyl)pyrrolidine, and
3-amino-l1-benzyl piperidine [the Journal of Medicinal
Chemistry (J. Med. Chem.), vcl. 23, pp. 848 to 851,
1980]; 4-{aminomethyl)-l-benzylipiperidine [the same
above publication, vol. 37, pp. 2,721 to 2,734, 1994];

-(2-amincethyl)-1-benzylpiperidine, and 2-
(aminomethyl) -1l-benzylpiperidine [the same above
publication, wvol. 33, pp. 1,880 to 1,887, 1990]; 3-

(amincmethyl) -1-(tert-butoxycarbonyl)pyrrolidine [the

same above publication, vel. 42, pp. 677 to 690, 1999];

4.09 (2H, t, J = 6.4 H)( 6.63 (2H, d, J 20 = 8.8 Hz),
= BLBerz), OF GO K¢, hnd thé8n8skbkzjecTiAd ¢BE, réactior8. 8 Hz),

6. 67




156 Hz) Reference exanple 39 _ ~ NC\ / N-Br _ ~ NC\ ~ NON NH NNC\ /

[&\/N~ / CN ~--i HH The followi ng conpound was obtained in the sane
Ref erence exanple 7. 5

4-1 ( 3- (4 [ 3- (4- cyanoani | i no) propyl ] -2, 3-di oxo-1

pi per azi nyl } propyl ) am no] benzonitrile ﬂ-%NIVR (d6-DVBO) b: 1.75-1.82 (4H,

n, 3073I1(4H m , 3.42 (4H, t, J°="7.1 Hz) , 3.52 (4H, s) , 6.63 (4H,

d, J 8.8 Ha., o in Ado & 5 = 8.8 Hz
Ref erence exaB)rrpainglr% ioa%n%)yll\lﬂ Iﬁoé %ﬁz%H %IC%%IJ% I'_Siﬁc(é/ \%Q)OV%N~N~O/ \)CN The

follow ng co nd- was~ bt peds b n }%ﬂge gam@,;rrggnqr 7a%, Rafeerggnce gxanpl e 7.
9-(3-[4-[3-( -cyanophenoxy)propyl oxo-1

pi perazi nyl }mmnm%%ﬂmﬁdsmwlé&w&é@%a) s8mela®6ve 13 (4H, m, 2.59
(2H, t, J = 7.0 Hz), 2.7T (2H, t, J = 5.4 Hz), 3.15 (2H, s), 3.37 (2H, t, J

= 5.4 Hz), 3thbi(izktiond voll. 044)pp4. 04380080(41H398), 26093-.6.95 (4H m,
7.56-7.59 (4H, m 20 Reference exanple 41
5 (1l6-b)
The compound represented by general formula
[1j] can be produced by reacting the compounds
represented by general formulas [lja] and [1jb] with
the compounds represented by general formulas [4f] and

10 f[4e], respectively, in the presence or absence of a
base.

These reactions may be carried out according
to the scheme 1l-a.
(1le-c)

15 The compound represented by general formula
[538] can be produced by reacting the compounds
represented by general formulas [56] and [59} with the
compounds represented by general formulas [4f].and
[4e], respectively, in the presence or absence of a

20 base. The compounds represented by general formulas
[5€] and [59] can be prcduced by reacting the compound
represented by general formula [3] with the compounds
represented by general formulas [4c] and [4d],
respectively.

25 These reactions may be carried out according
to the scheme 1l-a.

(16-d)

The compounds represented by general formulas




157 0 0 ~--~( 0 0 OBn HNNH OBn ~--~( OBn NC ~ ~ O-Br ~ NC ~ ~ O-NVN-O ~ y
m. | 5 of 2, 3-pi perazi nedi one was suspended in 6.5 m of

) i yl formam de, and then, 0.11 g of 600 sodi um hydri de was added
thereto under cooling on ice, followed by stirring for 20 m nutes. The
reaction 5 m xture was warnmed to roomierrperature and 0.91 g of

4-[2- (benzyl oxy) - 3- br omopr opoxy] benzon tfile was added thereto, followed by

f . h f h | foxid dded
To Lhe Peact ildi InStir 63 TheSt RERRR TR Py e PP YRGB GHE 20 mi of
vater and 20 'Hmcpoc{un% Il gesiale yecs adde.tocLig eactign mure, so

t hat the organi ayer Separat e e aqueous Tayer wa racted with

20 M of et hy cet The organic | ayers were conbi ned, and the
t hus obt ai ne Laetv%)s 1‘{31‘;@%%% Wi th a saturated aqueous sol ution of

sodi um chl ori de and th%ﬂir@t%ﬁrméﬁhﬁgreé!%rH@S”Sﬁ'tug‘c%erd%h

Thereafter, the resultant solution was concentrated under a re uced
pressure. 5Th%h@bt5%!t{§[da resi die yasegeirpfied by silica gel colum 20
chromat ography [eluent; n-hexane : ethyl acetate = 1 2] to obtain 0.58 g of
a white solidscheme 17]
4- (2- (benzyl oxy) 3-(4-[ 2- (benzyl oxy) - 3- (4- cyanophenoxy) propyl ] - 2, 3di oxo- 1-
pi perazi nyl ) propoxy) bemz arurigaued AdpNMRLCECIBY bendrdl- FosBuleH, ),
3.78-3.86 (2H, m, 25 4.00-4.06 (2H, m, 9.14-4.19 (4H, m, 4.57-4.75 (4H,
| sa n), 6.93-[6k3I5 qaHbaprod Bred, 330K 19khmp) ¢, 7087tHeb59c(dHwing .
Ref erence exanple 42 NC~ ~ OBr NC~ ~ 0O ~H~NCGO-~~0~~CNO0.97 ¢
of 4-[3-(1, 4sdihgrepan-1 5 yl)propoxy] benzonitrile was dissolved in 10 m of
N, N di met hyl f ormam de, and then, 1.03 g of potassium carbonate and 0.97 g
of 4-(3-bronopropoxy)benzonitri I e were added thereto, followed by stirring
at roomtenperature for 1&lho Water and et hyl aceta _ *10 added to
the reaciton m xture, sotha| t eorganlc I

i 2,.i

Gz’ GT'x\ “-x.,~

L G G L
[2 31
r: R* a
Y!
o? G"XRN:Y;NH \Q\G 1_)(\" /Y:NH
[19a] had
Y [20a] "
R HN, ‘N—R™ R%-L HN, N-R"
[79;- Y‘N [791 ‘Y)
(78}
Y
1 R* 5 - v
R\@\ R R
S Y :Y:N—R" Amidination 6% G"X\N: “N—R"™
Y
g [23b]
l Hydrolysis

RI

gl
\©\ 1'x\. Y

I\_-;
G ﬁPI«IR'

Bh
[ea] R

10 wherein R® represents an unsubstituted or substituted

alkyl group; and each of R', R™, R’, R?, X, ¥*, Y°, G,



| ayer was separated. The organic |ayer was dried over anhydrous nagnesi um
the solvent was then renpved under a reduced pressure. The
product was purified by silica gel columm 15 chromat ogr aphy

f at e’nd
oDt ai ned" oi

[eluent; chloroform: nethanol 30 : 1] to obtain 1.13 g of a white solid,
4-(3-{4-[3-(4 cyanophenoxy)propyl] 1, 41g§azepan-1 y1} pr opoxy) benzonitrile.
1H NWR (CDC13 8: 1.70-1.90 (2H, 2.00 (4H, m, 20 2.66 (4H, t, J
7.1 Hz), n,

756759(4

NC~O~-NvNH NC~

o ?%'renc’ethiéxggaw“”a%émﬁ%@% TetRkaplp fagrte (1

.CCN\ / The foll ow ng conpound was obtained in the

sanme manner as Reference exanple 42. 4-(3-(4-[2-(4-cyanophenoxy)ethyl]-1

pi perazinyl }
2.52-2.62 (1
4.15 (2H,

pr opoxy) ben]?l?:%"ééh 8u§dlk|feb|&@s%§@@%13 fge%e%%ﬁ @?rnﬁﬁ"é fT),

OH, m), 2.84

P S Hed %k/@@c@dgﬁy(ﬂébcﬁlng7t§@'Edﬁ%d n) Reference

exanpl e 44 ova nn-~|

N~C W ~O~-NvN I 1 ( NC nHCI CN NC ~

' ~HCl

| NC 10 The fﬁ@mmgt@@nmpug@nwalobbamued ifn ghe wsane umnempasiref er ence

exanpl e 42.

-(3-(4-[ 3- (Zemysmpthethdxy ) peopyd] - fprpeiazi[@dgl] )}, prapaeep)dtint -thiephenyl ] - 4c

arbonitrile
3.20-4.00 (1

10

15

20

25

hydrochl oride 15 1H NWR (ds-DMSO) b: 2.10-2.30 (4H, m,
2impound represented by general formula [2] with the

compound represented by general formula [78], according
to the scheme 6-a.
(17-p)

The compound represented by general formula
[23b] can be produced by reacting the compound
represented by general formula [20a] with the compound
represented by general formula [79], or reacting the
compound represented by general formula [3] with the
compound represented by general formula [78}, according
to the scheme 6-a.

The compound represented by general formula
[1k] can be produced by amidinating the compocund
represented by general formula [23b] according tc the
scheme 1-b or scheme 2.
(17-c)

The compound represented by general formula
[lea] can be produced by hydrolysis of the compound
represented by general formula [lk] according to the
scheme 4-a.

Salts of the compounds described in the above

schemas 1 to 17 can also be used. Examples of such



, 4 16 (2H, t, J = 6.4 Hz), 4.20 (2H, t, J = 6.2 Hz), 7.08-7.14 (4H, m,
&l .(8H m Reference exanple 45 NC ~ | N~--iNHNC/ \ O-Br NC/ \
160 The foll owi ng conpound was obtained in the same nmanner
as Reference exanple 42. 4-{3-[4-(4-cyanobenzyl)-1 ‘
pi perazinyI]propoxy}benzonitriIe 5 1H (CDC13) b: 1.94-2.02 (2H, m,
2.30-2.70 (IOH, m, 3.55 (2H, s), 4.06 t, J =6.4 Hz), 6.92-6.96 (2H,

, 7.45 (2H, f 6 NC ~ ~
gBr NC ~(~ l\'ﬁﬁﬁsl ﬂtfeB t:'g'hé_tdgi?\llg%l 29" z%ﬁlgsl:‘ éléilsoﬂlg\%%ng%g%%o?r% Lgldf)lbt ai ned
in the 10 :

I4n{4 F3 (482yaré£%ﬁmx@§ %?Qgg%)%g?g{zlffﬁyl H)énzoni trile 1H NVR (CDC13)
b: 1.99-2.06 (2H m, 2315@e1_2m@ £§él5 8)5 tﬁe %rédéét(smdbt@l’ne‘ﬁ HZ{,H(@J% L éG

6.2 Hz), 6.84-6.88 15 (2H, n), 6. 93-6 7.98-7

7O~EI?/N( 2H, n‘) drefet Qi@s?c@m|§cl4€me_sl\|§ To~ la‘gén_alswcbé uNH NG e ~

5 subsequent reactions without being isolated.
Among the compounds obtained by the above
described schemes 1 to 17, with regard to those having
a functional group such as an amino group, cyclic amino
greup, hydroxyl group, aldehyde group, or carboxyl
10 group, their functional groups may previcusly be
protected with common protecting groups, as necessary,
and these protecting groups may be removed by known
methods after completion of the reaction.
The thus obtained compound represented by
15 general formula [1] or a salt thereof, is subject to
known reactions such as condensation, additicn,
oxidization, reduction, rearrangement, substitution,
halegenation, dehydration, or hydrolysis, or these
reactions are apprcpriately applied in combination, so
20 that the above compound or a salt thereof can be
induced tc another compound represented by general
formula [1l] or a salt therecf.
Morecver, in a case where an isomer (e.g.,
optical isomer, geometric isomer, tautomer, etc.)
25 exists in the compounds obtained by the above schemes,
these isomers can alsc be used. Furthermore, a
solvate, a hydrate, and various forms of crystals can

alsoc be used.



The foll ow ng conmpound was obtained in the sane manner as Reference exanple
20 Sjé [ 5- (4- cyanophenoxy) pentyl]-1 161 pi perazinyl }benzonitrile

1™ NVR j) 8: 1.48-1.65 (4H, m, 1.81-1.88 (2H, m, 2.41-2.45 (2H, m,
2.57-2.60 (4H, m, 3.33-3.35 (4H, m, 4.01 (2H, t, J = 6.4 Hz), 6.83-6.88
(2H, m, 6.90 5 6.95 (2H, m, 7.47-7.52 (2H, m, 7.56-7.60 (2H, m

Ref erence exanple 48 Ovk OV ~ NC ~ ~ r ove * MeO NC ~ ~ O~N\/NH NC ~ ~
O~-NVN~O ~ ~ CN wHC ThgﬂJh ol Ighvm ng conpo(g V\@§ obt ali neg L0 same nanner
as Reference exanple 4 CPEP ANy Bho B e nBE SRy heno?y) 3ropy1d -1 10

A e e FQF%Q?%%%?@%@# ré%%%&%%%heﬁ‘c# 4013 (a1
éd_ ? S HZ) a@%ﬁz@l&%f er ence Fgl)‘arrﬁa&)%é&é%ldpr%ﬁ 6% EZ L1Z:If]'25~(NE|_IO

wl O-N NC | as @h exc;L'}!Qé?ltThecéPH@w ngr CQIPQUAH was gbtained in the sane
manner as Reference exarrp e .
4-(3-{4-[3- (%p@mﬁmw)ﬂmlﬁzﬂh%@e lgdmgbag@Panaccording to

conventional methods, the thus produced pharmaceutical
can be administered crally or parenterally in the form
of a tablet, capsule, powder, syrup, granule, pill,
suspension, emulsicn, ligquid, powdered preparation,

10 suppository, eye drop, nose drop, ear drop, plaster,
ointment, or injection. Moreover, the administration
method, the dosage, and the number of administration
can be selected, as appropriate, depending on the age,
body weight, and symptom cof patients. Generally, for

15 an adult, an amount of 0.01 to 1,000 mg/kg may be
administered orally or parenterally [(for example, an
injection, an drop, administration into a rectum site,
etc.) per day, once or dividedly into several times.

Next, pharmacclogical actions of

20 representative compounds of the present invention will

be explained below.
Test example 1 Antifungal action

50% growth inhibitory concentration (IC;,) was
measured according to the microbroth dilution method,

25 using, as a reference, the antifungal agent sensitivity
test method proposed by the subcommittee for the
antifungal agent sensitivity test, the Japanese Society

for Medical Mycology (Japanese Journal of Medical



1-yl } propoxy) benzonitrile 20 1H- NVR (CDC13) 8: |.76-2.08 (4H, m, 2.58-2.68

, m 162 3.46-3.48 (2H, m, 3.54-3.58 (2H, m, 4.03 (2H, t, J = 6.2
, 4. (2H, t, J = 6.0 Hz), 6.92-6.95 (4H, m, 7.S6-7.60 (4H m
Ref erence exanple 50 ~ ~ Br NC ~ ~ O-N-NH NO\ NC ~ ~ O-N-CN Boc ( i Bac CN

5 The foll ow ng conpound was obtai ned h lthe same manner as Reference
exanple 42. tert-butyl 1-(4-cyanobenzy ? 9- pi peri di nyl

e aa D) By OBy Ji%ar9§ga B8 T B, B Y a0 805 40 (2
(o S 73 e igthetle dublo @E&?S?ﬂsd@% Eopal, el TB) O el o 51
NC- ~O~Br N%anuf%ﬁ\hré%* %e Sa QﬁNE'}‘aOSup . CNBee Bag b Jsfb%l fa@. l.owi ng

compound was obtained in t manner as Reference exanpl e

tert-butyl pedium for measurement of sensitivity. Candida
3- (4- cyanophenoxy) propyl { 1- [ 3- (4cyanophenoxy) pr opyl ] - 4- pi peri di nyl } car bamat

e 1H-NWR (DG jpiband BN OH628) wad. 6B11u80d( 4, 30Pc dv86n2Gh2. 3@ G6H, M,
2.50 (2H, t, J = 7.3 Hz), 2.80-3.00 (3H, n), 3.20-3.40 (2H, m ., 4.01 (2H,

t, J =5 9 Hagbduffud adH3 (2hketmedicmb.(Eikeh, CeBic@198o(.4HLYY.,),7. 58
(4H, d, J = 8.8 Hz). Reference exanple 52

and the obtained culture was suspended in a sterilized
physiological saline solution. Thereafter, the
suspension was diluted with a measurement medium such

10 that the number of cells became 1 x 10° cells/ml,
thereby producing an inoculum organism solution. 175
nl of a medium, 5 pl of a test agent (an agent diluted
soivent in a growth control well), and 20 pul of the
inoculum organism solution were added to a 96-well

15 microplate (flat bottom, manufactured by Sumitomo
Bakelite Co., Ltd.), and the mixture was stirred with a
mixer. Thereafter, using a well Reader SME3400
(Scinics Co., Ltd.), an initial turbidity at a
wavelength of 630 nm was measured. The above mixture

20 was cultured at 35°C, and 36 hours later, a final
turbidity was measure in the same manner. For an
agent-diluted line, wvalues were obtained by subtracting
the initial turbidities from the final turbidities.
For a growth control line also, values were obtained by

25 subtracting the initial turbidities from the final
turbidities. 1IC,;, was defined as the lowest agent

concentration among the test agent concentrations

having a turbidity egqual to or lower than the 50% value



/"' \ NC\ / C-NHNCOBr NC/ \ O-N-O\ / CN The foll ow ng conpound was

ainc@ n the 5 sane manner as Reference exanple 42.

2- (1-73-(4-cyanophenoxy) propyl ] -4 p|perldlnyl}ethoxy)benzonltrlle 1H NWVR

CDClB b: 1.20-1.40 (2H, m, 1.50-1.60 (1H, n), 1.70-1.78 (4H, m,

1 93-2.03 (4H, m, 2.47-2.51 (2H, 10 nl, 2.91-2.94 (2H, m, 4.05 (2H, t, J
= 6 1 Hz), 4.06 (2H, t, J = 6.1 Hz), %% (2H, d, J 8.5 Hz), 6.94 (2H, d,
J =8.5 H), ABY &gfkugatéd vgléeﬂibf & §§lﬁ%HOH%ar%eﬂ.%q5 Hz) Reference
exanpl e 53 NG Hi ~% CN H 15 The
fol | owi ng Co@mﬁﬂﬁhdﬁﬁhgﬁﬁﬁénfﬁltﬂaih€u§@ﬂﬁlﬂ§n8§raaérB%Eﬁr%6%%r%&a”D|e 42.
4-[3-(4-([3-(4-cyanophenoxy) propyl ] am no}-1
pi peri di nyl ) grepoxidenzon tiiteld: NVREEDEE3) bhelrd4ultd4 (2H, m,
1 45-1.70 (1H, br), 20 1.85-2.06 (8H, n), 2.40-2.60 (1H, m, 2.50 (2H, t, J
= 7.2 Hz), 2.8%42Hnd the =16, 8vkii)e 2086aZ2h98e(2Hstihin arko4hewWdd (2H, t,
J 6.3 Hz), 4.10 (2H, t, J =6.1 Hz), 6.93-6.95 (4H, m, 7.55-7.59 (4H m
rence sexampllalde N@~ ~ O-Br NC ~ ~ O-N NCON ~ N ~O ~ ~ CN NHz H The
o]

7.
Ref
ol | owi ng conpound was obtained in the

e
f I

[Table 14]

Example No.  IC 50 (ug/mL) Example No. |G so (pg/mL)
2 2 25 (0.0156
3—2 05 26 0.0625

5 0.25 27 0.0313

7 05 32 00313
9-—-2 0.5 402 0.0039
10 1 42 0.0156
19 0.125 43 0.0313
20 0125 55 0.0156
21 025 56 0.0039
22 2 57 00313
23 2 58 0.0313

24 0.0078 74 0.125

Test example 2 Therapeutic effect of Candida albicans
on mouse systemic infection
Candida albicans TIMM 1623 was cultured at
10 30°C covernight on a Szbouraud agar plate medium {(Eiken
Chemical Co., Ltd.), and the obtained culture was
suspended in a sterilized physiological saline
solution. Thus, a fungal solution for infection,
having a concentration of 1 x 10" cells/ml, was
15 prepared. This fungal solution was inoculated in a
concentration of 0.2 ml (2 x 10° CFU/mouse) into the
tail vein of each cf five ICR male mice (4-week-o0ld,

body weight of 20 = 1 g). 2 hours later, 0.2 ml of a




5 sane manner as Reference exanple 42.

193-(3 3- (4- cyanophenoxy) propyl ] am no} -1

pyT rol i drnyl) propoxy] benzonitrile 1H NVR (CDC13) 8: 1.6D-2.22 (7H, m,
2.50-2.90 (84, m, 3.30-3.50 (1H, m, 4.08 (2H, t, J = 6.3 Hz), 4.10 (2H,
10t, J =6.3 Hz), 6.94 (4H, d, J = 8.?}13—!2), 7.57 (4H, d, J = 8.8 Hz).
Ref erence exanple 55 n HN NH NC ~ ~ O~ NC ~ ~ O-N-N~O ~ ~ CN 2.98 g of

piper azi ne Was, iwssay veth & Madl kigé%dgﬁgggﬁl??gﬂgf Q1kae, ,and Lhers24 m of

N, N 15 dii sopropyl et hyl am ne an hl"or opr opoxy) benzonitrile

were added themgidual 10004 eoperai ured HRLLowed by 3t khikpg at 110C for 3
hours. After cooling to roomtenperature, a precipitate was filtrated with

a mxed sol veyd1 gonsi Satﬂdlgs@lftiﬁﬁ%hﬁ’ﬂm@néoﬁgeﬁhkgﬁiéﬁ andodih spp/eny! et her
to obtain 6.65 g of a solid, 4-(3-(4-[3-(4-cyanophenoxy)propyl]-1 165
pi per azi nyl } pragpainibenzonidd i dtce LHh VR G EDEE B ab: skb8612503 Ff( 4Hchm) ,
2.50-2.54 (12H, m, 4.07 (4H, t, J = 6.2 Hz), 6.93-6.96 (4H, m, 7.55-7.58
(4H, m 5 SRefrenence éxanplase 56 Mo ¢HINEL MegMBUDIC an~e@a€ll amYuNE of~
O~-N~N~O ~ ~ CN The foll owi ng conpound was obtained in the sane manner as
Ref erence exanpite55.izeq 3G ¢dicyhnoalinet hylphénoxyprpropyl]-1

pi per azi nyl } propoxy) - 3-met hyl benzonitrile 10 1H NVR (CDC13) b: 1.99-2.05
(4H, m, 2.2BdqmEHisderegi 40 2.56 (12H, nm), 4.07 (4H t, J = 6.3 Hz), 6.85

(2H, d, J = 8.4 Hz), 7.40 (2H, brs), 7.47 (2H, dd, J = 1.4, 8.4 Hz)
Viability of the mice was observed until the

14™ day after the infection, and the cumulative
10 survival rate (T/C) of the treatment group to the
contrel group was calculated, and the obtained value
was used as an index of the life-prolonging effect.
- As a result, it was found that, in the case
cf the compound in Example 24, T/C was 180 with

15 administration of 0.1 mg/kg.

Test example 3 Therapeutic effect of Candida albicans
on mouse systemic infection
Candida albicans TIMM 1623 was cultured at
30°C overnight on a Sabouraud agar plate medium (Eiken
20 Chemical Co., Ltd.), and the cultured fumgus was
suspended in a sterilized physiological saline
solution. Thus, a fungal solution for infection,
having & concentration of approximately 10’ cells/ml,
was prepared. 0.2 mi of this fungal sclution was
25 1inoculated into the tail vein of each of five ICR male
mice (4-week-old, body weight of 20 £ 1 g). 2 hours

after the infection, 0.2 ml of a solution, which had




Ref erence exanple 57 n F F F HN\~-NH NC ~ ~ O-Br ~ NC ~ ~ O-NVN~O ~ ~ CN 15
! foI ng corrpound was obtained in the sanme manner as Reference exanple

4-(3-{4-[3-(4-cyano- 3-fI uorophenoxy) propyl] 1- p| per azi nyI } propoxy) - 2-fl uorob
enzonitrile 1H NVR (CDC13) b: 1.95- ‘g_? §4H, , 2.30-2.70 (12H, m, 20
407(4Ht,J:63Hz)671677(4 50(2H dd J =17.7, 8.7 Hz)

166 Ref er encer@xant &8 By Qrlh s 6Ny Nay~ aOElélslNC@oh@ounEl irNe » F nHA F ~

CN The foll ow ng conmpound was obtained in the sane manner as Reference

exanpl e 55. 4{Sr{Arid (dheyanvod: Ebhuosapharoxy) prapyl knll 3djusting
pi per azi nyl } propoxy) - 3-fl uor obenzonitril e hydrochl oride 1H NVR (d6-DVBO 8:

2.20-2.40 (4HhamcorddbtdaO0of 12H 001 Ag291( 4east adhini6t@ rHa) onée35-7. 39
(2H m, 7.70 7.72 (2H, m, 7.86-7.89 (2H, m Reference exanple 59 n HN NH
_ o~ NC / ~ i@ thdNCerdaD st isOf éaChl hOuFhe f Glrlbowithg conmpound was
obtained in the sane manner as Reference exanpl e 55.

4- (2-{4- [ Z (Lyanoiphenbxy) etihy| $are pspevhzonyihet hdxynbetzoridt ri | e 1H NVR
(CDC13) b: 2.50-2.70 (8H, m, 2.84 (4H, t, J =15 5.7 Hz 4.14 (4H, t, J =
5.7 Hz), 6.93I@mtqscena qaw7Eqr 60 days. mThus, the a ove

solution was administered into the dorsal subcutis of
the mice 7 times in total. To mice of a contrecl group,
an eqgqual amount ©of a sterilized physioclogical saline
10 solution was administered. Viability of the mice was
observed until the 28" day after the infection.

As a result, it was found that the mice of
the control group all died by the 28" day after the
infection, but that the mice of the compound

15 administration groups in Example 24, Example 40-2, and
Example 56 survived at a ratioc of 3/5, 4/5, and 4/5,

respectively.

EXAMPLES
The present invention will be described below
20 in the following reference examples and examples.
However, these examples are not intended to limit the
scope of the present invention.
It is to be noted that mixing ratios of
eluents all represented volume ratios, and that B.W.
25 silica gel BW-127ZH {manufactured by Fuji Silysia
Chemical Ltd.) was used as a carrier in column

chromatography, unless otherwise specified.




Ref erence exanple 60 n HNVNH I ~ O-NVN~O |l NC ~ ~ NC ~ ~ CN | 67 The

f’l ow conpound was obtained in the sanme nmanner as Reference exanpl e 55.
((E)-Z-{4- [(E) 4- (4- cyanophenoxy) - 2-butenyl ] -1

pi perazi nyl }-2- but enyl ) oxy] benzonitrile 5 1H NVR (CDC13) b: 2.30-2.70 (8H,

m, 3.05 (4H, d, J = 5.6 Hz), 4.57 (4 , J = 4.8 Hz), 5.81-5.94 (4H m,

6.93-6.95 (4H, m, 7.56-7.59 (4H m e%erence exanple 61 Ma ~--~ Ma ~--~

Mal | OO HVNH\ ( OdMynbd136 N6 ealle ukihpl The:bakhowig conpound

was obtained in the 10 sane manner as Ref erence exanpl e

4- (3-{4-[ 3- (Fyanaphenean sgset hyl propyl]-1

pi per azi nyl } - 2- met hyl propoxy) benzonitril e hydrochl ori de 1H NMR(CD30D) b:
1.22 (6H, d, d]-BMB08 HzhireZ2abe-d2 dithe(tHT]l Mul fH:00s3. 80 (12H, nm), 4.05-4.15
(44, m, 7.10 15 7.15 (4H, m, 7.66-7.70 (4H, m Reference exanple 62 OBn n
OBn ~- -~ OBnMeO~-BrmelfMNH ~p~N~N~O~ NC Il ~~' NCJrl~~" | ~ CN The foll ow ng
conpound was obtained in the sane nmanner as Reference exanpl e 55.

4- (2- (benzyl &xy) - 3H4+] 2- (benzyl oxy) - 3- (4
Bn: benzyl
Ac: acetyl
Chz: benzylozycarbonyl

Boc: tert-butoxycarbonyl

10 Reference example 1

NC-@—OH — - NC-@-O%B"

2.78 g of 4-cyanophenol was dissolved in 40

ml of 2-butanone, and then, 3.23 g of potassium
carbonate and 5.00 g of 1,4-dibromo-2-butene were added
thereto at room temperature, fcllowed by stirring at

15 70°C for 4 hours. Insoluble products were removed by
filtration with Celite, and thereafter, the solvent was
removed under reduced pressure. The obtained residue
was then purified by silica gel column chromatography
[eluent; n-hexane : ethyl acetate = 5 : 1] to obtain

20 2.49 g of a colorless oil product, 4-{[(E)-4~-bromo-2-
butenyl]oxylbenzonitrile.
'"H-NMR (CDC1,) &: 3.99 (2H, dd, J = 7.3, 0.7 Hz), 4.61
{Z2H, dd, J = 5.1, 0.7 Hz), 5.92-6.02 (1H, m}, 6.08 (1H,

dtt, J = 15.4, 7.3 ,0.7 Hz), 6.92-6.98 (2H, m), 7.56-



20 cyanophenoxy)propyl]-l-piperazinyl}propoxy)benzonitrile 168 1H NMR

(Qq 2.40-2.63 (12H, m), 3.85-3.95 (2H, n), 9.07-4.21 (4H m), 4.71
6.94-6.98 (4H m, 7.27-7.35 (10H m, 7.55-7.S9 (4H, m Reference
exarrple 63 M Me | O-Br HN.NH, O-NNCONC ~ ~ NC ~ | wHCV | ~ CN 5 The

foll owi ng conpound was obtalned in the %ﬁne manner as Reference exanple 55.
4-(3-(4-[ 3-(4-cyanophenoxy) propyl ] - 2-

pi perazi nyl } pr gpoxyjipengonitrile hydrochlorlde 1H NMR (d6- DVMBO) b:
1.30-1.50 (3H, n) 2.'00- 2 40 (4H, 10 n) 3.10-4.00 (11H, m, 4.10-4.30 (4H,

m, 7.11- 7:U@dfgieﬂge égg%bi@+@ d, J 8.4 Hz) Reference exanple 64 ~COZEt
HNVNH ~2HCI ~ ~ n Br ~ NC O~N~N~O~CN COZEt The foll owi ng conpound

was obtained in the same nanner as Reference exanpl e 55 15 et hyl
1, 4- bi s[ 3- (4- cyano heaéig)propy %22 plpera2|necarbox a e 1IH-NWR (CDCj) 8:

1.22 (3H, t, , .3 i? 8H n) 2.83-2.90
(1H, m, 3. 10 3 324-3-30 (1H~ CN | 69
6.92-6.96 (4HMm 56 59 (4H, n) Referenm&o Ie 65

0.79 g of 1-{2,4~-dimethoxybenzyl)-2,3-
piperazinedione was dissclved in 9.0 ml of N,N-

5 dimethylformamide, and 0.12 g of 60% sodium hydride was
added thereto while cooled by ice, followed by stirring
at room temperature for 2 hours. While cooled by ice,
.0 ml of an N,N-dimethylformamide soclution containing
0.84 g of 4-(4-bromobutoxy)benzonitrile was added

10 dropwise thereto, followed by stirring at room
temperature for 75 minutes. 30 ml of water and 30 ml
of chloroform were added to the reaction mixture, so
that the organic layer was separated. The separated
organic layer was washed successively with water, and

15 with a saturated agueocus solution of sodium chloride,
and then dried over anhydrous magnesium sulfate.
Thaereafter, the solvent was removed under reduced
pressure. The obtained residue was then purified by
silica gel column chromatography [eluent; chiloroform :

20 methanol = 20 : 1] to cbtain 1.16 g of a white solid,
4-{4-[4-(2,d~-dimethoxybenzyl) -2, 3-dioxo-1-
piperazinyl]butoxylbenzonitrile.

'"H-NMR (CDCl,) &: 1.70-1.90 (4H, m), 3.42-3.48 (4H, m),

3.53 (2H, t, J = 6.8 Hz), 3.80 {(3H, s), 3.81 (3H, s),



Me HNfFNH NC ~ ~ O-Br M@ NC O-NfN~O ~ ~ CN ~nHCI Mg The fol |l owi ng conpound
obt ed in the sane manner as Reference exanple 55. 5 4-(3-[(2-[[3-(4
w!!noph oxy)propyl](nethyl)anino]ethyl}(nethyl)anino] propoxy}benzonitrile
hydr ochl ori de 1H NVR (ds- DVSO) b 2 23 .29 (9H, m, 2.85 (6H, s),
3.28-3.70 (8H, n), 4.19 (4H, t, f 7.13 (4H, 10 d, J 8.6 Hz),
7.79 (4H, d, J 8.6 Hz), 11.57 (2H b %?EFEference exanpl e 66 NC ~~C n

N HO~NVN~CH O~ 4

3-[4-(3- hydroxyprogf#ﬁ qupera2|ny Pl grgaad2ﬁ ma% suségngééBinszO m  of
N, N 15 di met hyl f of a sadi u dri was added
t heret o, folpﬁmed by stfgélng Tor ﬁo%g i 29Ef %§’0§g$bg76$%

2- chl or o- 5- cygnppyy di ne was added thereto and the m xture was stirred at
room t enper at ur e for 4 hours. Thereafter, 5 m of 20 diisopropyl ether and
5 nl of watemayenemdded 4 tdes | 70 reactlon solution, and a precipitate
was then filtrated to obtain 0.50 g of a solid,

6-[3-(4-[3-[(5-cyano- 2pyridiny|)oxy]propy|}-1

pi perazinyl) propoxyl,ni gotgnonitrile. 5 1HNWR (CDC13+ CD30D) 8: 1.90-2.10
(4H, m, 2.50-2.62 ﬁhfn) 4.92 (4H, t, J = 6.4 Hz 6.85 (2H, dd, J =

0.6, 8.8 Hz), 7.8 HN 307 d-c8. 8—+Hr)—B8=48 HI2HNdd~ cf, 2.4
Hz) Reference &&mple 67 10 Reference exanple 67-1 H N~-OH Boc ONC ~ ~
OBr za~N ~~ON H

5 1.09 g of 4-{4-[4-{2,4-dimethoxybenzyl) -2, 3-
dioxoc-l-piperazinyl]butoxylbenzonitrile was suspended
in 2.5 ml of anisole, and 12.5 ml of trifluorocacetic
acid was added thereto at room temperature, followed by
heating to reflux for 2 hours. After completion of the

10 reaction, the soclvent was removed under a reduced
pressure, and the obtained residue was then purified by
silica gel column chromatography [eluent; chloroform :
ethanol = 30 : 1] to obtain 0.30 g of a white solid, 4-
[4-(2,3~dioxo-l-piperazinyl)butoxy]benzonitrile.

15 'H-NMR (CDCl,) &: 1.76-1.88 (4H, mf, 3.54-3.62 (6H, m),
4.05 {(2H, t, J = 5.6 Hz), 6.90-6.96 (2H, m), 7.50-7.60
(2H, m), 8.46 (1H, brs)

Reference example 4

OMe © 0O
OMe 0), E'O Nc_@,_of\/ar e vy

ool o Dron

MeOD MeO

The following compound was obtained in the



Boc 1.00.g of 4-(3-bronopropoxy)benzonitrile was dissolved in 10 nl of

di n.lylforman‘i de. 0.73 m of 4-am nobutyl alcohol and 1.06 g of
pot assi um car bonate were successively added to the obtained 15 sol ution,
and the m xture was stirred at roomtenperature for 12 hours. Thereafter, a
1 nmol /L sodium hydroxi de aqueous sol utien and chloroformwere added to the
reaction mxture, so that the organic [ayer was separated. Thereafter, the

aqueous | ayersams mxifact 8 ROrkwegeeWekBmehkar of @@ 3The separated organic
| ayer was conbined, dried over anhydrous magnesi um sul fate. The sol vent was

renoved Under4{lZedﬂpkdiD®£68UFplp§hgzthab@Qﬂon|b@h@@%ﬁ&f&@&;dlsso|ved in
10 M of chloroform and then, 1.08 m of triethylamne and 1. 68 171 g
of di-tert-butlyNMBi cariddnat &: ver&5asded tBHt he)soBulises,. shol (2emedn by
stirring at roomtenperature for 4 days. The solvent was renoved under a
reduced pressin®l (hereaftérs ethylizacetald 48d,wat el werse 05 Hzdded to the
residue, so that the organic |ayer was separated. The separated organic

| ayer was Mwasheld SuctesEiNel ) wi T hdhat &H, ahdswit A a7sdt eBat(@d ,aqueous
solution of sodiumchloride, and then dried over anhydrous magnesi um

sul f at e. Theﬁ@ﬁﬁ%ﬁncﬁrﬁﬁ%ﬁﬂk%nﬁ 10 was renoved under a reduced pressure.
The obtained oil product was purified by silica gel columm chromatography
[ el uent; n-hexane : ethyl acetate = 1 1] to obtain 0.63 g of a colorless

oi | product, tertbutyl 3-(4- cyanaﬁheﬁcxykpropyl(4 15

hydr oxybut yi ) Gar GG & Lt ﬁl@_@tﬂ /@NHM@QW SH m,
2.002.10 (2H, m, | 0-3. 30 (2H m, 3.38 (2H, .8 Hz), 3.60-3.80
(2H, m, 4.02 (2H, t, J = 6.1 Hz), 6.906.95 (2H, ), 7 55-7.60 (2H, m 20
Ref erence exanple 67-2 NCy ~ O-N~OH ~ NCy ~ O-N-CHO Boc Boc A mi xed

sol ution consisting of .53 dﬁo@fﬁl-O?(@iUJ_Lorﬁc%@EbQ?%B@Qzéfh@l&?g Was
t et rahydrof uran was cooled to -60C, and O of di nethyl sulfoxide was
then added dridpwicSerdd ihe S0l Wi athdhel M xede Q4 EEEON WAS g oF7Z-
aminohexanoic acid methyl ester hydrochloride and 1.4
10 ml of triethylamine were successively added to the
solution, followed by heating to reflux for 4 hours.
After completion of the reaction, the mixture was
cooled toc room temperature, and the solvent was removed
under a reduced pressure. 20 ml of water was added to
15 the obtained residue, and then, extraction was carried
out with 20 ml of ethyl acetate 5 times. The obtained
organic layer was dried over anhydrous magnesium
sulfate, and the solvent was then removed under reduced
pressure. The cbtained residue was purified by silica
20 gel column chromatography [eluent; chloroform :
methanol = 30 : 1] tc obtain 0.65 g of a colorless oil
product, 6-{[4-{4-cyanophencxy)butyl]laminoc}lhexanoic
acid methyl ester.
'H-NMR (CDC1,) &: 1.35-1.45 (2H, m), 1.58-1.70 (2H, m),

25 1.84-2.00 (4H, m}, 2.05-2.20 (2H, m}), 2.30 (2H, t, J =




stirred at -60C for 5 mnutes, and thereafter, 6 m of a tetrahydrofuran

ut i og:ont aining 0.63 g of tertbutyl
371 4- cyanophenoxy) pr opyl (4- hydr oxybut yl ) car banat e was added dropw se
thereto over 5 minutes. The 5 obtained m xed solution was stirred at -60C -
for 2 hours, and thereafter, 1.77 m oizé;iethylanine was added dropw se
thereto. After the reaction m xture wa rmed to roon1tenperature wat er

and chl or of orjm adgegl t e so,t ha e ganic l,ayel separ at ed.
298 St ? iﬁ &t LedémF?h gﬁéa ufa#e? aquedus ‘sol ution

10 The separated organi c s (hvas
of sodi um chlerdi de, g ang th@nggrgeg6oygﬁ aphydrouds _ qag@eqbﬁn1§H %;
Thereafter, the solvent was rempbved under a’reduced pressurfe. The o talned

oi | product Mﬁ§{pqig§|ed by silica gel colum 15 chronatography [el uent;
n- hexane : acetate = 1 1] to obtain 0.65 g of a colorless oi
product, teﬂﬁage@eﬁ%dzggaﬁgm@h@noxy)propyl(4 oxobut yl ) carbamate. 1H NWVR
(CDC13) b: 1.56 (9H, s), 1.83-1.90 (2H, m, 1.902.10 (2H, m, 2.47 (2H, t,

J =6.9 H), 3.23 (2H t, J 20 = 6.9 Hz), 3.37 (2H t, J = 6.9 Hz), 4.02
(2H, t, J = 6.1 H), 1-6. 95 (BZH m, 7.55-7.60 (2H, 1), 9.78 (1H s).
Ref er ence exanple 6T DT~ H-N-G-EN s ~-N: CHO Boc

NaBH(OAc) a 8oc NC/ " O-NM N ~" O\ / CN Boc 3 0.65 g of tert-butyl
3- (4 cyanophenoxy) propyl (4- oxobutyl ) carbamate was dissolved in 10 m of
met hyl ene chloride. Wile cooled by ice, 15 nl of a nethylene chloride

sgl ution containing 0.50 &0 gy off 444 Bs-apt HOPHEPEXY) Benzenitrihe wag added to
tne dissolved in 8.0 ml of dimethyl sulfoxide, and 0.23 g
of sodium azide was added thereto, followed by stirring
at room temperature for 12 hours. 30 ml of water and
20 ml of ethyl acetate were added to the reacticn
10 mixture, so that the organic layer was separated. The
separated organic layer was washed with a saturated
agqueous solution of sodium chloride, and then dried
over anhydrous magnesium sulfate. The solvent was
removed under a reduced pressure to cbtain 0.71 g of a
15 colorless o0il product, 4-{4-azidobutoxy)benzonitrile.
IR (neat)cm™: 2224, 2098, 1606
'H-NMR (CDC1l,) &: 1.74-1.96 (44, m), 3.38 (2H, t, J =
6.6 Hz), 4.04 (2H, t, § = 6.1 Hz), 6.90-6.98 (2H, m),
7.56-7.62 (2H, m)

20 Reference example 7

/\/\

™ .
oo Do o ron
f—

2.19 g of 4-[3-(2,3-dioxo-1-piperazinyl)-



solution, and thereafter, 0.60 g of triacetoxy sodi um borohydride was added
*reto fter this reaction mxture was warnmed to roomtenperature, the
ture s stirred for 19.5 hours. The reaction m xture was 10 slowy
added to a m xture consisting of a | oo potassi um carbonate aqueous sol ution
and chloroform and the organic |ayer \ag separated. The separated organic
| ayer was washed with a saturated aqueous sol ution of sodiumchloride, and

then dried overoanfydrous,dR; FRENES,HM awsga&%edw% Sl eRi1 Was i hen
renmoved under a reduced pressure. The obtained oil product was di'ssol ved in

10 M of chl aioforiy1 aehdhede, 0288 0l 30f gt bicekhyl @%&%rraml%&l@% Qv f
di-tert-butyl dicarbonate were added to the solution, followed by stirring

at 20 room t epRsdtie-d08, 3félaycswe£[hsysgty@@&n@aatr@@s@»&ﬁc%ewwra@lﬂeeduced
pressure, and the residue was purified by silica gel colum chronat ography

[ el uent; n-hebanel etdyt. acetale sodledlbyt 0cebt 8o K198 fgnNgiN-a col orl ess
oil product, tert-butyl 4-[(tert-butoxycarbonyl)[3-(4 25
cyanophendxy )damog i} laind rmogrbid ey | $ 81 (4icyanophehoxyyplopygl pcartbamate. 1H NVR
(CDC13) b: 1.42 (18H, s), 1.45-1.55 (4H, m), 1.90-2.10 (4H, m, 3.10-3.30
(4H, m, 3.30IBO-gAKexy) Ayenpynidrle (Yot &dddd=dEopwhizl, t6.e3®16.,95 (4H,
m, 7.58 (4H,_d,. J = 8.8 Hz) Reference exanple 68 NC ~ ~ O-N~- H~-O--CN
Br~CO Et NC ioll@lwd Ty stiigN g 200 @Ot SBPgL ot uge] o4 3{ hyurs .5
cyanophenoxy)ﬁr%i) am no}-1 piperidinyl)pr opox¥] benzonitril e was dissol ved
in 5.0 nl of RASOrdrRn e, Mandt t Rerorol2innyese aghpd to

the reaction mixture, and the mixture was adjusted to
10 pH 1 with 1 mol/L hydrochloric acid. Thereafter, the
organic layer was separated. The obtained organic
layer was washed successively with water and with a
saturated aqueous solution of scdium chloride, and then
dried over anhydrous magnesium sulfate. The solvent
15 was removed under a reduced pressure to obtain 3.30 g
of a white solid, 4-(3-{4-[3-(4-cyanophencxy)propyl]-
2,3-dioxo-l-piperazinyl}propoxy)benzonitrile.
IR(KBr)cm™: 2222, 1660, 1603
'H-NMR (ds-DMSO) &: 1.96-2.03 (4H, m), 3.50 (4H, t, J =
20 6.8 Hz), 3.55 (4H, s), 4.09 (4H, t, J = 6.1 Hz), 7.07-
7.11 (4H, m), 7.74-7.78 (4H, m)

Reference example 8

Me

QOH '
> NC—Q—O Ci
NG ~N

The following compound was cobtained in the

same manner as Reference example 1.




6- br onohexanoate and 0.49 g of potassium carbonate were successively added
t@t he ution, followed by 10 stirring at roomtenperature for 7 days.

yl acetate and water were added to the reaction m xture, so that the
organi c | ayer was separated. The obtained organic |ayer was washed with a
saturated saline solution, and then dried over anhydrous magnesi um sul fate.
The 15 resultant solution was then concéntrated under a reduced pressure.

The obtai ned i 3-prioducte was0 pyy L 6LEG Ry 1 BLLi-6A:0¢k seol um chr omat ogr aphy

[eluent; chloroform: nmethanol obtain 0.40 g of a colorless
oi I product, *gthMk Gcbl3-.(45202.22 (3H, s), 2.28-2.32 (2H, m), 3.77
cyanophenoxy) propyl ] { 1- [é (4- cyanophenoxy;propyl]

pi peri di nyl } ammo)thexanoat &4 gy NVR ( €DC28) 8, §. 255(§H,Hzt k.377.1 Hz),
|.20-1.66 (10H, nm), 1.85-1.99 (6H, m, 2.25 (2H, t, 7.é Hz), 2.92-2.49
(5H m, 2.6L1LRHAt,JX =64 6HHz), 7240073580 (2H, 14$ (2H, m, 4.05 (2H, t, J
= 6.2 Hz), 4.05 (2H, t, J =6.0 Hz), 4.12 (2H, g, J = 7.1 Hz), 6.91-6.96
(4H, m, 2 5ReBOrqmid agarReference exanple 69 5 Reference exanple 69-1 NC
~~ONNH~NC~~ON'N"NHBoc V V 1.85 g of 4-[3-(1

pi per azi nyl ) propoxy] benzonitrile was dissolved in 10 m of

N, N-di met hyl f or mam de, angué hen, 1.77 g of potasgyydm carbonate and 1.79 ¢
of tert-butyl 6 10 brombexyHar bamate were s essi vel y added thereto,
followed by stirring atmterrperature"fd)llc‘@r@mﬂnereafter, al
mol / L sodi um hydr oxi d&Caqleous sol ution and chlorof ormwere added to the
reaction mxture, so that the organic | ayer was separated. Thereafter, the

The following compound was obtained in the
same manner as Reference example 1.
4- {3-bromopropoxy)-3-methoxybenzonitrile
'"H-NMR (CDC1l,) &: 2.37-2.43 (2H, m), 3.63 (2H, t, J =
10 6.3 Hz), 3.88 (3H, s), 4.21 {(2H, t, J = 6.0 Ez), 6.93
(1, d, J = 8.3 Hz), 7.09 (1H, d, J = 1.7 Hz), 7.26-
7.2% (1H, m}

Reference example 10

F
NCOOH - NC‘@'O\/\VBr

The following compound was obtained in the

15 same manner as Reference example 1.
4~ {3-bromopropoxy)-2~-fluorobenzonitrile
'H-NMR (CDCl,) &: 2.32-2.38 (2H, m), 3.59 (2H, t, J =
©.3 Hz), 4.17 (2H, t, J = 5.9 Hz), 6.72-6.80 (2H, m),
7.53 (1H, d-d, J = 7.6, 8.5 Hz)

20 Reference example 11




15 aqueous | ayer was extracted with chloroform The organic |ayers were

i ne and dried over anhydrous magnesi um sul fate. The sol vent was then
renoved under a reduced pressure. The obtained oil product was purified by
silica gel colum chromat ography [eluent; 20 chloroform: nethanol = 10 :
1] to obtain 3.46 g of a colorless oil ;groduct, tert-butyl
6-{4-]3- (4cyanophenoxy)propyé%{l p|pera2|nyl}hexylcarbanate 1H NVR ( CDC13)
8: 1.20-1.80 (8H, m 1.962.02 (2H, m 037>2%4 (12H, m,
3.00-3.20 (2H, m, , : 1H, brs), 6.92-6. 96
176 (2H, m, 7.55-7, (2H m Reference exanpl 9-2 NC/ \ O-N*N~' NHBoc ~
NC/ \ O-N*N~' NHzN¢ ~AHCI 3.46 g of tert-butyb 8#{4-[3-(4
cyanophenoxy) propyl ] - 1- pi per azi nyl } hexyl carbamate was 5 di ssolved in 30 m
of 6 nol/L hydrochloric acid, and the obtai ned solution was stirred at room

tenperature for 12 hour pgifgwigéuggaggaﬁdv%gg g@iaﬁﬁﬁgygﬁlqﬂggr a

reduced pressure. The o talned r esi 'l trat

acet at e- et hanglyd G HHA 2. BdrPrdQc0f c2anphkdy 4-{3-[4-(6- anlnohexyl) 1
pi perazi nyl ] propoxy}benzonitrile hydrochloride. 1H NVR (db-DVSO) b:

1.20-1.80 (8H'm3- &111&@91&99&% [m 2b2ﬂh%n§@é@alﬂca@boniit%-l% 90 (14H,
m, 4.19 (2H, t, J = 6.0 12 (2H, Y, 7.79 (2H, d, J = 15
8.8 Hz), 7.91H{8MR bCS):lBEf&:r emcmezasrpl €2689-3) 7N8. NG Q2NYN¢t.,nkCl= Z NC / \
O~-N*N~NHAc a

5 6.4 Hz), 4.17 (2H, £, J = 5.8 Hz), 6.99-7.02 (2H, m),

7.51-7.55 (2H, m), 7.62-7.69 (4H, m)

Reference example 12

o~ e
NC NG

The folleowing compound was obtained in the
same manner as Reference example 1,
10 4-{[(E)-4-chloro-2-butenyl]oxy}lbenzonitrile
'H-NMR (CDCl,) &: 4.10-4.11 (2H, m), 4.60-4.61 (2H, m),
6.00-6.03 (2H, m), 6.94-6.97 (2H, m), 7.57-7.61 (2H, m)

Reference example 13

Me
i::rOH 0 _A_Cl
NC o Ncl::]

The following ccmpound was obtained in the
15 same manner as Reference example 1.
- (3-chloro-2-methylpropoxy)benzonitrile
‘H-NMR (CDC1l,) &: 1.16 (3H, d, J = 6.8 Hz), 2.35-2.42

{14, m), 3.63-3.72 (2H, m), 3.95-4.03 (2H, m), 6.95-




Water and chl oroform were added to 0.70 g of 4-{3-[4-(6-am nohexyl)-1
;?eraz | ] propoxy}benzonitrile hydrochloride, and the 20 m xture was then
adjusted to pH 12.5 with a 5 nol/L sodi um hydroxi de agueous sol ution. The
organic layer was separated, and the aqueous |ayer was then extracted

|77 with chloroform4 tines. The organjgslayers were conbined, and dried
over anhydrous magnesi um sul fate. The so?vent was then renoved under a

reduced pressyrer (the bt alﬁeglgmylg;@r@glgctmyvas di ssolved in 10 m of 5
tetrahydrofuran. T ereafter, 0. 2l of frlethyl amne, 0.15 m of acetic

anhydride, amd kg ché}ﬁigiléreijnyl am no) pyridine were successively added
to the solution, followed by stirring at roomtenperature for 16 hours.

Wat er, chl oroform and potassi um carbonate 10 were added to the reaction
m'xture, so that the organic |ayer was separated. The ggganic |ayer was
dried over anhydrous mae oHim sul fate, and then gcopgcent r@t ed under a
reduced pressure. The ned—r-e&_due_uas pu by silica gel colum
chromat ogr aphy [ el ueh€¢; 5 chloroform: nethamol™= 10 : 1] to obtain 0.75 g
of a white solid, N (6-{4-[3-(4-cyanophenoxy)propyl]-

pi perazi nyl } hexyl )acetam de. 1H NVMR (CDC13) b: 1.20-1.80 (8H m., 1.97

(21 D)3 s 2 v, 5P (B SR v SRRy <ot k205t %5
) @%&@%&%&XW%E&&%@%@%W' e 70-1 0 0y--~ Boc' N~ NC
5 4-[Z2-(benzyloxy)-3-bromopropoxylbenzonitrile
TH-NMR (CDC1l,) &: 3.56-3.65 {2H, m}, 3.97-4.02 (1lH, m),
4.14-4.21 (2H, m), 4.66, 4.76 (2H, RABg, J = 12.0 Hz),
6.92-6.96 (2H, m), 7.31-7.37 (5H, m), 7.56-7.60 {(2H, m)

Reference example 15

H
@NHz /@,N\/\,Br
NC NC

10 9.45 g of 4-aminobenzonitrile was suspended
in 20.3 ml of 1,3-dibromopropane, and 21.0 ml of N,N-
diisopropylethylamine was added thereto, followed by
stirring at 110°C for 2 hours. After completion of the
reaction, chloroform, water, and a saturated sodium

15 bicarbonate solution were added to the reaction
solution. Thereafter, the crganic layer was separated.
The separated organic layer was washed with a saturated
aqueous solution of sodium chloride, and then dried
over anhydrous magnesium sulfate. Thereafter, it was

20 concentrated under a reduced pressure. The obtained

residue was purified by silica gel column




NC O ~N NH ~ ~N-Boc The foll ow ng conpound was obtained in the 17s

’e ma?r as Reference exanple 7. tert-butyl

47 4- { 9-T 3- (4- cyanophenoxy) propyl ] - 2, 3di oxo- 1- pi perazi nyl } butyl) - 1- pi peri di
necar boxyl ate 1H NVR (CDC13) b: 1.00-1.11 (2H, m, 1.22-1.64 (9H m, 5
1.45 (9H, s), 2.14 (2H, quint, J=6.4 Hzp, 2.50-2.60 (2H, m), 3.47 (2H, t, J
=11.6 Hz), 3.50-3.59 (4H, m, 3.67 (2H, t, J = 6.8 Hz), 4.00-4.15 (2H, m,
4.07 (2H, t,thbﬁhfbéﬂapgﬁ-9§lﬁghk;dn—ge§a%e2:Hékh A 3% et@e & 5 7 9.2
Hz) 10 Reference exanple 70-2 0 0 0 O NC ~ ~ O~N~N~I¥_goc --~ NC ~ ~
O-NVN~-NH ~CF4Q0ztdh GZan of . 2erg-b8t ¥l pale yellow solid, 4-[(3-

4-(4-{4-[ 3- (4cyanophenoxy) propyl ] - 2, 3- di oxo- 1- pi perazi nyl } butyl ) - 1pi peridin
ecar boxyl at e hwasnab ot Vednimo Bo@nabn ot rieehyl ene chloride, and then 3.1 ni
of trifluoroacetic 15 acid was added thereto under cooling on ice, followed
by stirring at-NHBm(Cenper aburz. Idr222000ed, fhe Bead6t i(@H,mtxt ur e was
concentrated under a reduced pressure. The obtained residue was purified by
silica gel® cél-dmiizchr ohlt©gl2aphyt [ eFuent; 2cHkor ofeBm (18t hanol 267= 5 : 1]
to obtain 0.42 of a pale yell ow anorphous solid,

4- (3-{2, 3-di &x&4-[24L,( q)pi p—gf‘ilj‘rﬁyﬂ buglsﬂ ] mipi per azi nyl } propoxy) benzoni tril

e trifluoroacetate. 1H NMVR (CDCI%) b: 1.20-1.90 (11H, m, 2.13 (2H, quint,
J = 6.4 Hz), FEIPEencEs CAYPIH , 18 35-3. 68 (10H, m), 179 4.07 (2H, t, J =
6.0 Hz), 6.9 H d, J =90 ,. 7.58 (2H, d, J = 9.0 Hz), 8.90-9.20 (1H,
br), 9.30-9. (fzﬁfﬁ,nct?r)e“ﬁé%lreei%‘]exanpl.e 71 Br i--~ Boc N NC ~ ~ O-N°N NC
~ ~O-NNH ~ "~N-Boc 5 The follow ng conpound was obtained in the sane
manner as Reference exanple 42. tert-butyl
4- (4-{4-[ 3-(4-cyanophe Xt opyl 1-1 ,@0\/\/0'

Et0,C F © Et0,C F

3.85 g of ethyl 3-fluoro-4-hydroxybenzoate

10 was dissolved in 46 ml of acetone, and then, 2.89% g of
potassium carbonate and 3.29 g of 1l-bromo-3-
chloropropane were added thereto at room temperature,
followed by stirring under heating reflux for 5 hours.
Thereafter, 1.45 g of potassium carbonate and 1.65 g of

15 1-bromo-3-chloropropane were further added thereto, and
the obtained mixture was stirred at the same
temperature for 4 hours. Thereafter, the temperature
was cooled to room temperature. The reaction mixture
was filtrated with Celite, and the obtained filtrate

20 was concentrated under a reduced pressuré. The
obtained residue was purified by silica gel column
chromatography [eluent; n-hexane : ethyl acetate = 10
11 to obtain 4.04 g of a colorless o0il product, ethyl
4-(3-chloropropoxy)-3-fluorcbenzoate.

25 'H-NMR (CDCl;) 8: 1.38 (3H, t, J = 7.1 Hz), 2.27-2.33



pi perazi nyl } butyl)-1-pi peri di necarboxyl ate 1H NVR (CDC13) 8: 1.00-1.11 (2H,
1.2 .80 (9H, m, 10 1.45 (9H, s), 1.94-2.02 (2H, m, 2.28-2.78 (1l4H,
:’ 3.9%%4.14 (2H, m, 9.06 (2H, t, J = 6.3 Hz), 6.90-6.98 (2H, m,
7.56-7.60 (2H, m Reference exanple 72 Reference exanple 72-1 N~COZEt ~ ~OH
Me Me 15 0.80 g of lithium alum num hydride was suspended in 14 m of
tetrahydrofuran. Thereafter, 28 nil of %13?etrahydrofuran sol ution contai ni ng

3.00 g of eth 4- (1- nethyl - 4- pi per i.di nyl Y bytyrate s, added opwi se to
t he suspensio(#Hdt oc ovi i hut ds %hé B5 i gt are ks 'iﬁe“dvgat%the
sanme tenperatyre for.30 41unutes, and {he reactign nixture was warmed to
room 180 tp}é{ eréz}t3u$e(,ﬂ$’ol owed be'#ug%ﬁlérgé??rr(iq]lﬁlg or invahog\l,}%.

Thereafter, %Q)m ofy a4 gl é.HsoIgI um hydr oxi de aqueous sol uti on was added
to the reaction 'sol’ution under tooling on ice, and the reaction mixture was

filtrated 5 wWdd (Bldd &x e di{grate was concentrated under reduced
pressure, and 1 nol/L hydrochloric acid was then added to the obtained

residue, so that the residue was adjusted to pH 2. Thereafter, it was
washed twice with 20 m of d;hl orgf orm The aqueous I%yer w§]s 10 adjusted to
pH10.5 with a 1 nol/L |u‘m/W roxide agueous T oh~dnd t hen
extracted tw ce Wgdy 40w~ pof chloroform Thé#é organi c | ayer was
dri ed over anhydrous‘nmagnesi um sul fate. The sol vent was then renoved under
a reduced pressure to obtain 1.31 g of a 15 colorless oil product,

4- (1- et hyl - 4- pi peri di nylﬁ- 1 butanol. 1H NWMR (CDC13) b: 1.20-1.28 (SH m,
|.33-1.41>(2H, m, 1.52Z-L5E% (@Hewyl 146634cBbotopronpxyl-88 (2H, t, J =
11.6 Hz), 1.99 (1H, brs), 2.29 (3H, s), 2.78-2.86 (2H, 20 m, 3.63 (2H, t,
J = 6.6 H) RetEroRed ety dissgyeprin 40 ml of

tetrahydrofuran, and then, while cooled by ice, 0.70 g
of lithium aluminum hydride was added thereto dividedly
3 times. The mixture was stirred at the same

10 temperature for 1.5 hours. Thereafter, ethyl acetate,
and then water were added thereto. The reaction
mixture was filtrated with Celite, so that the ocrganic
layer was separated. The separated organic layer was
dried over anhydrous magnesium sulfate, and then, the

15 solvent was removed under a reduced pressure to obtain
3.40 g of a colorless oil product, [4-(3-
chlorcpropoxy)~3-fluorophenyl] methanol.
'H-NMR (CDCl,) &: 1.60-2.00 (1H, br), 2.23-2.30 (2H, m),
3.78 (2H, t, J = 6.2 Hz), 4.19 (2H, t, J = 5.8 Hz),

20 4.60-4.63 {(2H, m), 6.95-7.14 (3H, m)

Reference example 16-3

s QeI uag
HO — OHC F

F



fJ M NM NO.38 g of 4-(1-nethyl-4-piperidinyl)-1 butanol was dissol ved
@16 f tetrahydrofuran, and then, 0.57 g of triphenyl phosphi ne and
0773 g car bon 18|l tetrabrom de were successively added thereto under
cooling on ice. The mxture was |left at roomtenperature overnight.
Thereafter, a precipitate was filtrateds.and the filtrate was concentrated
under a 5 reduced pressure. 20 ml of diéthyl ether and 20 m of water were

added to the obtained resigdug, and the_pixtyr justed to pH 1 with 1
nmol /L hydrochloric acid. Theﬁ,oaqgeogs Iayercﬁgﬁﬁéé arg$id. The obt ai ned

aqueous | ayerf Masr ek sy B 1Ot RENAD. DaW HA sk oMRk/L 110 3304d{uMydr oxi de, and
then extracted with 20 m of ethyl acetate. The ethyl acetate |ayer was

dried over ardndseusoRgnesdurssul fabe, mangdahber caRsanRtd atad Jnder a
reduced pressure to obtain 0.30 g of a yellow oil product,

4- (4- br onobutgHgrdtrareihyt pipet édpseatibe ] HENVRoGERCES) %1 rkidily Lt29 (SH

m, 1.41-1.48 (2H, m, 1.66-1.68 (2H, m, 1.78-1.91 (4H, m, 2.25 (3H, s),
2.83 (2H, d, IWE 12 GOFZ) fo3. 21hE2Ms .t , After6.dbdiz)ndReferenee exanpl e 72-3
~Br NC ~ ~ O-N*"NH M@ N NC ~ ~ O~-NVN~N. Ma U The fol |l owi ng conpound was
obt ai ned in tteeEy sfamee mehiner rescRebersnseueranpbe fd2trated with
4-(3-(4-[4-(1-nethyl -4-piperidinyl)butyl]-1piperazinyl}propoxy)benzonitrile
1H NMR (CDC13e15:tH.. wcg.me(mamgdlfh Lrake yae, copcentFeted70 (SH, m,
1.85-1.90 (2H, m, 1.95-2.02 (2H, 182 ¢L, 2.25 (3H, s), 2.30-2.35 (2H,
m, 2.90-2. 506G Areduey (Rresyurg 0| ebpajy) 3-4006 EFH2 Pale = 6.4 Hz),
6.94 (2H, d, J =9.2 Hz), 7,57 (2H, ., d, J. = 9.2 Hz) Reference exanple 73 5
Ref er ence exé’rﬁ}llé)w?é)}l?rp%?chﬁﬁﬂKgic@%%FPRIFPBE} KLN2CO2Et OOH a BocN N
3.00 g of, J1-tert-but oxycar honyl pi perazi ne was dissolved in 30 m of

N, N- di netty| oﬁ%ﬁ%ﬁ n%gﬂé§%%¥ er, 6.68 g of potassium carbonate and 2.86 g

of ethyl 6-brrorohexangate 1ese, SuEEESSiyeby agdsd §agbhe

Reference example 16-4

0.~ Cl 0._~_Cl
X -
OHC F

NG F

3.30 g of 4-(3-chloropropoxy)-3=-

flucrobenzaldehyde was dissclved in 40 ml of formic

15 acid, and 1.11 ¢ of hydroxylamine hydrochloride and
2.07 g of sodium formate were added thereto at room
temperature, followed by stirring at 90°C to 100°C for 3
hours. The reaction mixture was concentrated under a
reduced pressure, so that it became approximately one

20 third of its amount, and then, water and ethyl acetate
were added thereto. Thereafter, sodium carbonzte was
added to the mixture for neutralization. The crganic
layer was separated, and the separated organic layer
was dried over anhydrous magnesium sulfate. The

25 solvent was removed under a reduced pressure, and the




10 solution, and the mxture was stirred at roomtenperature for 16 hours.
‘ reaq on m xture was added to a m xed solvent of 30 nml of ethyl acetate
a 120 of water, so that the organic |ayer was separated. The separated
organi c | ayer was washed with 15 a saturated aqueous sol ution of sodium
chloride, and then dried over anhydroui ?agnesiun1sulfate. The resul tant
product was concentrated under reduced B essure to obtain 5.68 ¢ of
tert-butyl 4‘é(b6c‘af‘j{ X Yr Qi‘d&‘%x%é% ;}a?&@%ﬁ%&e%ﬁrﬂ%y'g%&e cozl%gq

tert-butyl oxy- b-oxyhexyl) 1-pi pérazi necarboxyl-ate ssolved in
t et rahydr of uran. grcople ol CE m, of
tetrahydrofuran s %ng?%éﬁ% %?%%ng aﬂl %%P%L efgglbgfghe tetré%ydrofuran
conpl ex was add t olut |0 y IdeNg 4at(y.00m

bt Oy® §obHthopg) 9 9@9 i F%bﬁ HdENg qat (7.

tenperature for 24 hours. Thereafter, 11.5 acetone was added dropw se

to the react il dHog S ndes - gp@&f@geﬁgohgerlﬁeand 52 m of 2 nol/L
hydrochl oric acid was then added thereto. The sol vent was renoved, until

t he tenpersat urenmR t(hecrnencsi on. mextuse beganmgm)80€.or higher., Thereaf ter,
the m xture was heated to reflux for 4 hours. After cooling to room
tenperature, LG d¢id)gr of arén g, wat ed sebe8added ToORhE.0EagiHON mY, Xt ur e.
The obtained m xture was then adjusted to pH 11.0 with a 5 nol/L sodi um
hydr oxi de aqueaits-sdldut iddh. rhe organic | ayer was separated, and then, the
aqueous |ayer was extracted with chloroform20 tines. The 15 obtained
organi ¢ | ayeRafgsrededoverlanhydr ous magnesi um sul fate, and then
concentrated under a reduced pressure The obt ai ned residue was di ssol ved
in 35 m of ARGTSTEIEmeEPYE 427 glof di-tert-butyl dicarbonate was then
added thereto under cooling on 20 ice. The m xture was stirred at room
tenperature for 15 hours. Thereafter, chloroform water, and potassium
carbonate were added to theéT&action mixture,© t pat the organi c | ayer was
separated. The aqueous | & t hen extraad p-5hpichl orof orm  The
obt ai ned organic 25 | ayer was conbi ned, and’ then doi ed over anhydr ous
magnesi um sul fate. The sol vent was reaned under reduced pressure. 7.88 g
of the obtained oil product was purified by silica gel colum

chr omat ogiaphy

| 84 0.70 g of 5-methyl-3-hydroxyiscxazole was
dissoclved in 10 ml of pyridine, and 1.1 ml of
triethylamine and 0.9%20 ml of benzenesulfonyl chloride
were added thereto while cooled by ice, followed by
heating to reflux for 1 hour. After cococling to room

15 temperature, the solvent was remo%ed under a reduced
pressure. 20 ml of water and 30 mi of ethyl acetate
were added to the obtained residue, so that the organic
layer was separated. The agueous layer was extracted
twice with 20 ml of ethyl acetate. The obtained

20 ocrganic layer was combined, and then washed with water,
1 mol/L hydrochloric acid, and a saturated sodium
bicarbonate soclution, dried over anhydrous magnesium
sulfate, followed by concnetration under a reduced

pressure. The obtained residue was purified by silica

25 gel column chromatography [eluent; toluene : ethyl



[eluent; chloroform: nethanol = 10 : 1] to obtain 3.55 g of a colorless

pr o t, tert-butyl 4-(6hydroxyhexyl)-1-pi perazi necarbonxylate. 1H NVR
( 13) 8: 1.28-1.70 (9H, m, 1.46 (9H, s), 2.26 5 2.42 (6H, m, 3.38-3.48
(4H, m, 3.65 (2H, t, J = 6.6 Hz) Reference exanple 73-2 BoCN~-N~OH ~
BocNVN~-CHO A mi xed solution of 1.85 m ;gf oxalyl chloride and 70 m of
chl oroformwas cooled to -60C, 10 and 2.03 m of dinethyl sulfoxide was
added dropwi se-dthereto. 2JThe 1 xtur epwasnsti.sned atr 606 o1 Ssdnidgwit es, and
then, 20 m of chloroformsolution containing 3.05 g of tert-butyl
4- (6- hydr oxyhexydyctlpi perazhpecarhesyhave ywapecadded sdidama6 t hereto over 5
15 mnutes. The obtained m xture was stirred at a tenerature ranging from
-60C to -40C ‘HeNMR Hawcs,;) ahd 2hea, (18, 3dy Jof UricetHnyl,ard.nes was,adged
dropwi se thereto. The reaction m xture was warmed to room tenperature.
Thereafter, wat®erl andipbt asshanycatboads em2) Vie7@-adddd (tlier et)g, so that
the organic | ayer was separated. The separated organic | ayer was washed
W t h sat urat et hqueot® sofuthbn of sodi um chl oride, and then dried over
anhydr ous magnesi um sul fate. The sol vent was then renoved under a reduced
pressure. TheéefengyQptaiTete ol T ~product was purified by silica gel colum

chromat ography [eluent; chloroform: nethanol = 20 : 1] to obtain 3.07 g of
a colorless oil product, tert-butyl 4-(6-oxohexyl)-1-piperazinecarboxyl ate.
5 IH-NWR (CDCL3) 8: |.286=N 7@ (6H, m, 1.46 (9;&;;2% 25252.50 (6H, m, 2.45
(2H, dt, J =1.7, 7.8 3835 3.-50—(4H—m) , B bkE-ph, J = 1.7 Hz)

Ref erence exanple 73-3 OHC-NoNBoc n a n NC ~ ~ O~NVNH &NC- ~- O~NVN~N~NBoc
0.80 g of tert-butyl 4-(6-oxohexyl)-110 piperazi necarboxyl ate was di ssol ved
in 10 mM of nmethylene chloride. While cooled by ice, 20 mM of a nethyl ene

o 1301 pi por azi i ) propTBers e dle vag added £8 #8091 8Fi &

4-[ 3( 1- pi perazi nyl ) propoxy nitritTe was a

Thereafter, %e&%ﬂ—@—fsrd%%ﬂtﬁé%@ié‘HééélPQﬁQ@éégr 5ﬂgn\3@téﬂad%<iot ger eto.

The reaction m xture was war ne 0 roomtenperature, é m xture was

then stirredfom-1&h@fecifiEnieacih®nc M xuyecrase gL ovh ypadded ko a
m xture of 10s potassi um car bonate aqueous sol tui on and cﬁlorofornl so t hat

t he organilc 2@deayerdamsisaparated. rdhe sepas ahedrof gasitokagepywas dri ed
over anhydrous magnesium sul fate, and the solvent was then renoved under a
reduced pressgeairithereafddyx ther reshcue. wats pontfiedeby 8iDbcg g€l col umm
chromat ography [el uent; n-hexane : ethyl acetate = 2 | 86 1] to obtain
1.41 g of a &GNGAYdsPBidxistodiat  furtheburgdied thereto, followed by
4- (6-{4-[3-(4-cyanophenox ropyl]-1
(6-{4-1 (he;%indjto rggftxl¥gg 2 hours. Thereafter, 0.05 g of
2,2'-azobis(iscbutyronitrile) was added thereto,
15 followed by heating to reflux for 3 hours. Thereafter,
0.05 g of 2,2'-azobis(iscbutyronitrile} was further
added thereto, followed by heating to reflux for 6
hours. After cooling to room temperature, 30 ml of
toluene and 20 ml of water were added to the reaction
20 mixture, so that the organic layer was separated. The
aguecus layer was extracted twice with 20 ml of
toluene. The combined crganic layer was washed with a
saturated aquecus sclution of sodium chloride, and then

dried over anhydrous magnesium sulfate, follcwed by

25 concentraticon under reduced pressure. The obtained




pi per azi nyl } hexyl ) - 1- pi per azi necar boxyl ate. 1H NWVR (CDC13) S 1.25-1.70
(q, m .46 (9H, s), 1.92 5 2.04 (2H, m, 2.20-2.70 (18H, m, 3.35-3.50
(FH, m,74.06 (2H, t, J =6.3 Hz), 6.90-6.98 (4H, m, 7.54-7.62 (4H m
Example 1 NC ~ ~ O-N ~COzMe ~ HN ~ ~ O~-N~COzH HzN wHCI 0.65 g of 6-{[4-(4
10 cyanophenoxy) butyl ] am no} hexanoi c aggg met hyl ester was dissolved in 7.0
m of ethanol. Wile cooled by ice, hydrogen chloride gas was bl own into

t he soIytion,rg§ﬁé@@ega9yp§gggggagbgtS&gggbt%ggeggﬁyf for 2 days. After
conpl etion of the reaction, the solvent was I5 renpved under a reduced

pressure. Theohimd negdrsgeldugiwaa: di sakygdel 1 L AlnOf- &t hanol ¢ and 0. 38
g of ammoni um acet ate was added thereto, followed by heating to reflux for

2 hours. Aftesnicompl ®@léongobrt hecbeael £8n, othepreacidcon su xt ure was cool ed
to room 20 tenperature. The sol vent was renoved under a reduced pressure,

and then, 10 Hrafoedtiyyl pest atexwas: addeententbe 1gbhaitred residue to
obtain a solid by filtration. The obtained solid was dissolved in 6 nl of
wat er, and 2 'HF-NER GComall,L &yds oghl oziie atidewas adeedsthereten-7.63187

foll owed by heating to reflux for 1 hour. After conpletion of the reaction,
the reaction pttoduct, was?2odl édl { bEr ooim t énpérét GPe,(28ndmtihe sol vent was
renoved under a reduced pressure. |sopropanol was added to the 5 obtained
resi due, and Fsflazengdorexemptartfed out to obtain 0.34 g of a colorless
solid, 6-[(4-(4[am no(im no)nethyl]phenoxy}butyl)am no] hexanoic acid
hydrochl oride. I R(KBr)cm : 3320, 1677, 1611 10 1H NWVR (db-DVSO b:

| .25-1.40 (2H, m, 1.45 nm, |.58-1.69 (2K 0Q~,].72-1.90 (4H, m),
2.22 (2H, t, J = 7.2 HW% 2 4.025( , m, 7.16 (2H,
d, J = 8.3 Hz), 7.86N€2H d, J = 8.3 Hz), 8.9ING2H brs), 9.00 (2H, brs),
9.24 (2H, brs)

The following compound was obtained in the
same manner as Reference example 6.
10 4-(2-azidcethoxy)benzonitrile
'"H-NMR (CDCl,) &: 3.63-3.66 (2H, m), 4.18-4.21 (2H, m),
6.97-6.99 (2H, m), 7.58-7.62 (2H, m)

Reference example 19

H ! H
NC-@—N\/\,Br —_— NC—<,;\>—N\/\,Ns

The following compound was obtained in the
.5 same manner as Reference example 6.
4-[(3-azidopropyl)aminolbenzonitrile
*H-NMR (CDCl,) &: 1.87-1.93 (2H, m), 3.27-3.32 (2H, m),
3.46 (2H, t, J = 6.4 Hz), 4.38 (1H, brs), 6.57 (2H, d,
J = 8.8 Hz), 7.43 (2H, d, J = §.8 Hz)

20 Reference example 20



15 Example 2 NC ~ ~ O-Br NC ~ ~ O-N.Ma --~ HN ~ ~ O-N_Me wHCl HEN ~nHCl The

(2H m,

(2H, d, J = 8.8 7.96 (2H, d, J =

1. 4-[3-(nethylam no)propoxy] benzam di ne hydrochl ori de

f Iovm'*corrpound was obtained in the same manner as Reference exanple 5
a Exanpl e

| RCKBr) ci al :

3308, 3164, 2797, 1676, 1610 20 1H NWR (d6-DVBO) 8: 2.13-2.21
2. 55 (3H s) 3.00-3.08 (2H, g)}g 4. 23 (2H t, J =6.2 H), 7.17

brs) Exanple 3 25 Ex ﬁp.’i w ~ _~NO-N-CO2Me 2.
esterhﬁ;drochlor|o as-arss

6- am nohexanoi ¢ aci d

21 (2H, brs), 9.46 (4H,

3 g of

s dissdlved in 8.4 m of

N, N di met hyl f ormam de. Thereafter, 1.7 m of triethylamne and 0.20 g of

4- ( 3- bronopr opoxy) benzonitrile were added 5 to the sol ution,

stirring at 70C to 8OC:f$ri%OleQE£§de§H§ eafter %%f%ég ‘n the

4- ( 3br onmopr opoxy) benzoni

by stirring at,. {0
20 nl of 10 water

so g-hatzthe: oF

sol uti on,

e was a e reac IOﬂ SO

aceta

adjusted to pH 9 with a sodi'um hydroxi de aqueous solution. Thereafter,

sodi um chl or i*denwas (atded) therptoz untod the, 5@5yteooglﬁgheceneraturated
Thereafter,

col um

10

15

20

it was extracted with 20 m of ethyI acetate 5 tinmes. The

obt ai ned & ganizx Hayer3 wes conpitneds and. 2hezi hus . ghtai.ged (Rayers ,were
dried over anhydrous nagnesium sul f at e.
a reduced préssii-€l. Skhe( 20, abt ai ned residue was purified by silica gel

Referance example 21

O o~
Ioae oo
NC NG

-HCI

Y

1.75 g of 4-(2-azidoethoxy)benzonitrile was
dissolved in 15 ml of acetic acid, and 0.36 g of 5%
palladium-carbon was added thereto at room temperaturse,
followed by stirring under a hydrogen atmosphere at
room temperature under atmospheric pressure for 7
hours. After completion of the reaction, the catalyst
was removed by filtration, and the filtrate was
concentrated under a reduced pressure. Isopropancl was
added to the obtained residue, and the mixture was
filtrated, so as to obtain 1.64 g of a2 white solid, 4-
(2-aminoethoxy)benzonitrile hydro chloride '"nitrile
hydrechloride”.
'H-NMR (d,-DMS0) &: 3.22 (24, t, J = 5.2 Hz}, 4.30 (2H,
t, J =25.2 Hz}, 7.14-7.18 (2H, m), 7.79-7.83 (2H, m),

8.40 (2H, brs)

fol | owed by

i on, foll owed

qhg%rggmg Oﬁ %Hfé eﬁéﬁ?ie0%0|'”9 to room tenperature,

e were added to the reaction
391 @yffaf»t@ﬂeeﬁ%ﬁteguzhe aqueous | ayer was

The sol vent was then renoved under




chromat ogr aphy [eluent; chloroform: ethanol = 20 : 1], and then, 20 nil of
hyl e§ chloride and 20 ml of water were added thereto. Thereafter, 1.00
g of sodrum carbonate and 1.1 m of di-tert-butyl dicarbonate were 189

added to the m xed solution, followed by stirring for 1 hour. After
conpl etion of the reaction, the or ganlf Joayer was separated, and the
aqueous | ayer was extract ed tw ce vmth m of chloroform The obtained 5

organi c | ayerp Mas. 33'&@ glg,:q,l % 0 m of water was added thereto. The

m xture was t enajust top with 1 nol/L hydrochloric acid. The
organi c | ayer was separated, washed with 0.5 nol/L hydrochloric acid and
with water, and then dried over anhydrous nagnesi um 10 sul fate. The sol vent

was renoved under Fdlcgepregsure to obtan 0. W oil
product, met hyl @C% ﬁé-@-mhﬂz

6-{(tert-butoxycarbonyl)]| 3-(4cyanophenoxy) propyl ] am no} hexanoat e. LH NWVR
(CDC13) 8: 1.24-1.47 (4H,'m, 1.53 (9H, s), 1.60 15 1.72 (2H, m, 1.96-2.09

. 6 50-6.96 (21 7S B (o momanE oy s e rifreae
oM SN o e LOI P 561 £GRPQUNCaMAS00BbaENEY 0 Lhe

20 sanme manner as Exanple 1.

[ ami no(i m no)aRi My ]a&fl%I@X\bé}soraQﬁiéd asﬂema_l{@xafv@lpo@@a %Kgygwgbhﬁgl de
| R(CKBr)cml : 3122, 1700, 1676, |608 190 1H NMVR ( 5- 1a40

(2H, m, & 4i~o|ozrﬁQe6r@Jé,rarf)urel 1 b (24, rﬁat@ﬂin@ aﬁhﬁzﬂl'tac@iat& 86 (2H,
brs), 3.02 (2H, brs), 4.22 (2H, t, J =6.1 Hz), 7.16 (2H, d, J = 8.9 Hz),
7.91 (2H, d, wére &ddz)to Thke Teb G iGHmiYLud, | sq Ithabreygkxaopl e 4 _ HN
NNC\ / ON~HN\ / O-s ~~AcOH 0.70 g of 4-(4-azidobutoxy)benzonitrile
was layers were separated. The separated organic layer was

washed with a saturated aqueous solution of sodium

chloride, and then dried over anhydrous magnesium

10 sulfate. The solvent was then removed under a reduced
pressure. The obtained residue was dissclved in 20 ml
of ethanol, and 0.20 g of 5% palladium-carbon was added
thereto, followed by stirring under a hydrogen
atmosphere at room temperature under atmospheric

15 pressure for 5 hours. After completicn of the
reaction, the catalyst was removed by filtration, and
the filtrate was concentrated under a reduced pressure.

Ethyl acetate and hydrochloric acid were added to the
obtained residue, and agueous layer was separated.

20 Crganic layers were extracted with water, and they were
combined with the separated aquecus layer, followed by
concentation under a reduced pressure. Water and
chloroform were added to the obtained residue, and

then, a2 5 mol/L sodium hydroxide agueous solution was

25 added thereto to adjust pH to 12.5. The organic layer




dissolved in 7.0 mM of ethanol, and while cooling on ice, hydrogen chloride
vvasg own into the solution. 10 The solution was stirred at room

t erature for 12 hours, and the solvent was then renpved under a reduced

pressure. The obtained resi due was suspended in 7.0 m of ethanol, and 0.57
g of amoni um acetate was added t heret foll owed by heating to reflux for

3 hours. 15 Thereafter, the reaction solidtion was cooled to room

tenperature, and ¢ @&éﬁa@ntafe@stﬁeeeeggmg wadei ;2 nedugeq oy essure. 10

m of ethyl acetate was added to th tal ne i due, filtration was

carried out t&kf@ﬁ?ﬁfb9-§§h?d95u§ Hﬁﬁhgsigh'gul%aQé 20The splven
azi dobut oxy) benzam di ne acetate 3252, 2957, 2096, 1700 1612

1H- NWR (ds- DNEQ® S&mdv&- dnc@@r(gHreﬂllcea @%e(s%bl,ret ol oﬁt@uﬂl kz)og 412 (2H,
t, J =6.2 H), 7.15 (2H, d, J = 8.8 Hz) 3 (3H, brs), 7.84 (2Hd, J =
8.8 Hz) 19r Exapgil € ﬁel‘bb@*cbblﬂ%bﬁhlctNHzi -/(30 HzN wHCl 0. 48 g of

4- (4-azi dobut oxy) benzam di ne was dissolved in 5.0 m of nethanol, and 0.08
g of 50 pd | adhimeashoay Vissn tbebt adtded thereto, followed by 5 stirring
under a hydr ogen at nosphere at anbi ent tenperature under atnospheric
pressure for 'F-BMROUEDCLAF t@r Ltohptet 66n (8H,t he); edctien,. 9Bhd 2¢iat al)yst was
renoved by filtration, and the sol vent was renoved under a reduced
pressure. Thée S ali Hbd tresT dues wasHa D, di ssdl vel, i h, 10 m 6oft dzhanol , and a

| Ol / L hydro6gen chI or| de et hanol solution was then added to the
J = 8.9 Hz), 7.58 (2H, d, J = 8.9 Hz).

Reference example 23
10 Reference example 23-1
The following compound was obtained in the

same manner as Reference example 2.

o 0 OMe

NC‘@‘NVBr NG-@—N’\/‘NHN
H H —
OMe

-({3-14-(2,4-dimethoxybenzyl) -2, 3-dioxo-1~-

piperazinyl]propyllaminc)benzonitrile

15 ‘'H-NMR (CDCl,) 6: 1.78-1.84 (2H, mf, 3.20-3.25 (2H, m),
3.39 (44, s), 3.55 (2H, t, J = 6.1 Hz), 3.81 (3H, s},
4.62 (2H, s), 5.22 (1H, t, J = 6.2 Hz), 6.46-6.48 (2H,
m), ©6.52-€.55 (2H, m), 7.25-7.27 {1H, m), 7.34-7.36
{ZH, m)

20 Reference example 23-2

The following compound was obtained in the

same manner as Reference example 3.




solution. The solvent was then renoved under a reduced pressure. The

ain esidue was recrystallized with isopropanol to obtain 0.20 g of
=14 157am nobut oxy) benzam di ne hydrochloride. IR(KBr)cm : 3043, 1668, 1608
"H-NWVR (d6-DMSO) b: 1.65-1.86 (4H, m, 2.84 (2H, t, J =7.3 Hz), 4.11 (2H,
t, J =6.1Hz), 7.16 (2H d, J = 9.0 Hgys 7.8 (3H, brs), 7.87 (2H, d, J =
9.0 Hz), 9.0 (1H, 20 brs), 9.3 (2H, brs) Exanple 6 192 NC\ / O-Br ' NC
\' / O-Na HN\ / O-Na --a HN\ / O ~NHz HZN HzN ~nHCI The foll owi ng conpound
was obtai ned 4n{ [he;3apedBROEN-as Reference exanple 6 and Exanples 4 and
5. 4-(2-am noet hoxy) benzam di ne hydrochloride 5 IR(KBr)cm 1:312|, 1669, 1611,
LH NVR (ds- DMEQeBaz8neB) f2bbvl ] adigobbénHahit4i32 (2H, t, J = 5.1 Hz),
7.17-7.23 (2H, m, 7.46 (7H, brs), 7.85-7.92 (2H, m Exanple 7 NC\ / O-Br
NC \ / O-Na HN-NNR (CDONa &:\1/80O-NHz0HZRHEzZ N)>nBCR 410 ZHhe ,0ld ewi ng
conmpound was obtained in the same manner as Reference exanple 6 and
Exanpl es 4 amd- &.02)k | (5- 281 nopént yH) oxy] bé8nsam(@iine thydr echd.¢r itde ,

5 5.12 (1H, brs), 6.56-6.59 (2H, m), 7.17 (1lH, brs),
7.40-7.42 (2H, m)
Reference example 24
The following compound was obtained in the

same manner as Reference examples 2 and 3.

NC NC o O NC o 0
34 OMe 4
o _~_8r ——» 0‘/\,N\_’N e e O\A,N\_,NH

OMe

10 3-[3-(2,3-dioxo~l-piperazinyl)propoxylbenzonitrile
'"H-NMR (CDC1,) &: 2.13-2.17 {(2H, m), 3.56-3.59 (2H, m),
3.62-3.64 (2H, m), 3.71 (24, t, J = 7.1 Hz), 4.05 (2H,
t, J=5.8 Hz), 7.05 (1H, s), 7.11-7.13 (2H, m), 7.25-
7.26 (1E, m), 7.37-7.39 (1H, m)

15 Reference example 25

Reference example 25-1

f""\N.Cbz

0._~_Cl o.~N
9 — T
NC NC 0

1.00 g of 4-(3-chloropropoxy)benzonitrile was
dissolved in 20 ml of dimethylformamide, and then, 0.25
g of 60% sodium hydride was added thereto under cooling

20 on ice. Thereafter, the reaction mixture was warmed to




| R(CKBr)cm 1: 3353, 1676, 1610 15 1H NWR (d6-DVSO) 8: 1.41-1.52 (2H, m,
|:99-1.!(2H, m, 1.69-1.80 (2H, m, 2.78 (2H, brs), 4.09 (2H, t, J = 6.3
, 7. (2H, d, J =9.1 Hz), 7.86 (2H, d, J =9.1 Hz), 7.98 (2H, brs),
8.99 (2H, brs), 9.23 (2H, brs) Exanple 8 193 Br NC\ / O- ~ NC\ / O-N3
HN~O-N ~ HN~-O-NHZ HzN, Y--(\ // HZNy--\14f - wHCl The follow ng conpound was

obtained in the sane manner as Reference exanple 6 and Exanples 4 and 5.

4- [ (6- am nohexadn) oxerihenzent i ne1hydr gcBkopkdeyd EROKBIGmi- @ 3039, 1677,
1609 1H NWR (d6-DVMSO) b: 1.41 (4H, brs), 1.58-1.66 (2H, m, |.69-1.78 (2H,
m, 2.73-2. 8Hi(44pdPe-B-dOrh@kly1bteIwasbaldba) to7ths AHtudte,J = 8.4 Hz),
7.94 (2H, d, J = 8.4 Hz), 8.24 (2H, brs), 9.00-9.30 (3H, brm, 9.43 (2H 10
brs) Exanpl e £ 1Bxargd é09-4t HN-HNg ~a € ~Ep B to \73°C @B iz -iddrd . CoradN H H
Benzyl [4-(3 azi dopropoxy)phenyl] (i m no)nethyl carbamate was obtai ned 15
from benzyl [#y3-irronol propoxylphenylidi tonopoet hghparbametkte amd he sane
manner as Reference exanple 6. 1HNMR (CDCl13) b: 2.00-2.10 (2H, m, 3.52
(2H, t, J>= poured into a mixed solution consisting of ice water
and ethyl acetate. The mixture was acidified with
hydrochloric acid, and then, the organic laz§£wﬂgg_wmmm_um“
separated. /The separated organic layer was washed with
a saturated agueous sclution of sodium chloride, and
10 then dried cver anhydrous magnesium sulfate. The
solvent was removed under a reduced pressure. The
obtained residue was purified by silica gel column
chromatography [eluent; ethyl acetate] to obtain 0.91 g
of a colorless ¢il product, benzyl 4-[3-(4-
15 cyanophenoxy)propyl]-5-oxo-1,4-diazepane-l-carboxylate.
'H-NMR (CDC1,) 8: 2.03-2.05 (2H, m), 2.66 (2H, brs),
3.46-3.50 (2H, m}, 3.59 (2H, t, J = 6.8 Hz), 3.67 (4H,
sy, 4.02 (2H, t, J = 6.2 Hz), 5.14 (2H, s), 6.92 {(Z2H,
d, J = 8.8 Hz), 7.32-7.38 (5H, m), 7.57 (2H, d, J = 8.8
20 Hz)

Reference example 25-2

~;-Chz /"'"\NH

O — ot
NC

0] NC 0]

0.62 g of benzyl 4-[3-(4-
cyanophenoxy) propyl]-5-oxo-1, 4-diazepane-1l-carboxylate

was dissolved in a mixed solution consisting of 13.0 ml



194 6.9 Hz), 4.09 (2H, t, J = 6.0 Hz), 9.50-4.90 (1H, br), 5.21 (2H, s),

&4 ( brs), 6.90-6.95 (2H, m, 7.257.50 (5H, m, 7.80-7.90 (2H, m
nple™9-2 HN HN Cbz-H ~ ~ O3 HN ~ ~ C-NHz -nHCl 5 0.51 g of benzyl

[ 4- (3 azi dopropoxy) phenyl ] (i m no) net hyl car banate was di ssolved in 16 m of

N, N- di met hyl f ormam de. Thereafter, O. 2§4 of So pal |l adi um carbon suspended

in 12 mM of N, N-dinethylformam de was added to the above 10 sol ution, and

the obtai ned J¥ @Maﬁqd‘@sar%li4f?drnPnQ?rNathﬁgfnggﬁgl%E%\% H%i[%ee afnJ oom
3.5 urs. 3.5

t enperat ure under atnospheric pressure for durs lTater, 0.9

m of 6 mol/LHwdr aehdord copcid Yas) added-tarbha LgachieRdMivHdia,o,and the
m xture was stirred under a 15 hydrogen atnosphere at roomtenperature for

1.8 hours, amdbitiherdato#0stior 458 iofet. 8 RoUEsgeAl hehogpmerlrat ixgn of the
reaction, the catalyst was renoved by filtration, and the sol vent was

renoved underrcn ethigest Pressuinded abhbbphydeophkesigcatibd wanhcadded to
the 20 obtai ned residue, and the solvent was then renoved under a reduced
pressure. 3 séyrtepanainmisst aodedf t th¢ hecabt Abnedthestduel yandwialzer eafter, a
precipitate was filtrated to obtain 0.12 g of 4-(3am nopropoxy)benzam di ne
hydr ochl ori deemovd® Py RKBrjzm dn, 3348, t8¢00.11668¢ w669 1H NVR (db- DVMSO)
b: 2.04-2.12 (2H, m, 2.90-3.00 (2H, brm, 4.21 (2H, t, J =6.2 Hz), 7.17
(2H, d, J = §oQqgtrateg) Ygr B Yeduged peyssgro4te3pbtbis) 0.94 © 5 (2H,
brs), 9.31 (2H brs) Exanmple 10 0 O

of ‘a yellow oil product, 4-[3-{7-oxo-1,4-diazepan—-1-

vl)propoexylbenzonitrile.

10 ‘'H-NMR (CDC1,;) &: 2.00-2.08 (2H, m), 2.65-2.67 {2H, m),

2.93-2.98 (4H, m), 3.44-3.46 (2H, m), 3.57 (2H, t, J =

7.2 Hz), 4.04 (2H, t, J = 6.2 Hz), 6.93-6.96 (2H, m},

7.57=-7.6C (2H, m)

Reference example 26
FamaX ’
NG-@—O’\/‘Br _ NC-@—O’\/\N NH
L)

15 1.70 g of homopiperazine was dissolved in 20
ml of N,N-dimethylformamide, and then, 1.60 g of
potassium carbonate and 1.00 g of 4-(3-
bromopropoxy}benzonitrile were added thereto, followed
by stirring at room temperature for 12 hours. A 1

20 mol/L sodium hydroxide aqueous solution and chloroform
were added to the reaction mixture, so that organic
layer was separated. The separated organic layer was
dried over anhydrous magnesium sulfate, and then, the
solvent was removed under a reduced pressure. The

25 obtained oil prcduct was purified by silica gel column



HN ~--Q HN O-N~NHXx O~-N~NH ' H N ~ ~ H HzN x nHCI nAcOH 0. 20 g of

33 (2’ di oxo-1 pi perazinyl ) propoxy] benzam di ne acetate was di ssolved in
6 nmol /L hydrochloric acid, followed by 10 heating to reflux for

hour. The sol vent was then renoved under a reduced pressure. The obtained

residue was filtrated with ethanol to obfain 0.14 g of a colorless solid,

4- {3 [ (2am noet hyl ) am no] propoxy] benzah @i ne hydrochl oride. 15 I R( KBr)cm 1

5308, 2716, 18080 l00 NI NG, Bioflg 2 gL, 213,021 L
brs) 79938((2%3 %%:ablrns% @Wr%l eglafls%f)é%abl%é%)obg é‘? é(ﬁllét brS)[ﬂ?ﬁN—% (ZHH -
~- -~ O-N N-CG;Et, e% G pe lEi%?r d':izyl'ﬂben 6. 0. ﬁ)?g of tert- butyI

(4-[3-(2, 3-di oxo- azi'nyl") propoxy] pheny I m no) net hyl car bamat e was

di ssol ved i n13.Quil (8pc, N-gli netdwylf ofgram gle, pand; whiLe ngl eg by,ice, 31
ng of 600 sodium hyérlde was added to 5 the solution, foll ovved by Stirring

at room t gnper ature ofor (139 mnutzesasszmﬂx@mtlm,ozlaont ot Gamn,
br onohexanoi ¢ aci d et hyI ester was added dropvvl se to the reaction m xture,

foll owed by sti,rri.mg atoy,0am terped.af WL fos. 24-heuss. (20, mh) of 7i.eg-and 20
m of 10 ethyl acetate were added to the reaction mxture. The m xt ure was
adj usted to pHE® wiztth In)nol /L hydrochl oric acid, and the aqueous |ayer was
separated. The obtai ned aqueous | ayer was adjusted to pH 10.5 with a 1
nmol / L sodi umRkyigrexicde sagurgduss &Sl uti on, and then 15 extracted with 50 m
of ethyl acetate. The obtai ned

0
~—
NG o~~Br —— NC—Q—O\/\,N\_,NH

The following compound was obtained in the

10 same manner as Reference example 26.

4-[3-(3-oxo-1l-piperazinyl)propoxylbenzonitrile

'H-NMR (CDCl,;) &: 1.97-2.03 (2H, m), 2.62 (2H, t, J =

7.0 Hz), 2.67-2.69 (2H, m), 3.16 (2H, s), 3.35-3.38

(2ZH, m), 4.08 (2H, t, J = 6.4 Hz), ©6.65 (1lH, brs),
15 6.93-6.96 (2H, m), 7.56-7.60 (2H, m)

Reference example 28

Reference example 28-1

NC-@—O’\/‘Br - NC—@—O’\/‘ND—NHBW

1.44 g of 4-tert-
butoxycarbonylaminopiperidine was dissolved in 14 ml of
20 N,N-dimethylformamide. Thereafter, 1.99 g of potassium

carbonate and 1.87 g of 4-(3-bromopropoxy)benzonitrile




organi c | ayer was washed with a saturated aqueous sol ution of sodium

ggri dq and then dried over anhydrous magnesi um sul fate. The sol vent was
r ved tnder a reduced pressure. Toluene and diisopropyl 20 ether were
added to the obtained residue, and filtration was carried out to obtain
0.10 g of a white solid, 6-[4-(3-{4-[[{}ert

but oxycar bonyl ) am no] (i m no) net hyl ] phenoxy} propyl )-2, 3

di oxo- 1- pi perazidddhexanpi£l achdaelhyb eaterpoda LBIKBRLGN £33 thed 734,
1692, 1616 1H NMR (CDC13) b: 1.25 (3H, t, J = 7.1 Hz), 1.30-1.40 (2H, m,
1.55 (9H, s) byl.fbdritly (A rddm 2erdPealre £3497202Houlk,. 2WA%el2H, t, J =
7.4 Hz), 3.40-3.60 (6H m, 3.67 (2H t, J =6.9 Hz), 4.06 (2H, t, J =6.0
Hz), 4.11 (2Hnd),ethyd Gdetit)s Webd 4AbddioItRe8r8abz) on7m84t2d, d, J =
8.8 Hz) 5 Exanple 12 HHN _ y--(~ HN O-N~-N~COZH O-N N~COzEt H N\ ~ H Boc-N
~--~ 1 nHCl H®PShay dafheb-¢dHz3413tF 44§t ewds separated. The separated

but oxycar bonyl ) am no] (i m no) net hyl ] phenoxy} propyl ) - 2, 3di oxo- 1- pi perazi nyl ] h
exanoi ¢ aci d cetdayli esltagre masa i wsohvddvith 1a 8satupft6dnehlieckgdr ochl ori c
acid, 10 followed by heating to reflux for 5 hours. After conpletion of the
reaction, 6 eIt itpydradc Haotiwn adi o wede r ey ethenderiadr edgeced pressure.
Et hanol was added to the obtajned residue, and filtration was carried out
to obtain 73 3R YOI oA vmaE oy, sefias [Teefgatter, the solvent

ot oohl or ok R B o B R L B oM SRSy b
51034 (6H SRULUVGTH AR oS0 it 2 Thon 6053 3 S ‘Bt o
13 10 n-hexane and diisopropyl ether to cbtain 2.12 g of
tert-butyl 1-[3-(4-cyanophenoxy)propyl]-4-
piperidinylcarbamate.
'"H-NMR (CDCl,) &: 1.38-1.45 (2H, m), 1.45 (9H, s), 1.92-
2.11 (6H, m), 2.4S9 (2H, t, J = 7.2 Hz), 2.82-2.85 (2H,
15 m), 3.40-3.60 (1H, m), 4.05 (2H, t, J = 6.2 Hz), 4.30-
4,50 (l1H, m), 6.92-6.95 (2H, m), 7.56-7.59 (2H, m)

Reference example 28-2

NG—@—O’\/"ND—NHBW - NC—@—O/\/\ND—NHz

2.12 g of tert-butyl 1-{3-(4-
cyanophenoxy)propyl]-4-piperidinylcarbamate was
20 dissolved in 20 ml of 6 mol/L hydrochleoric acid,
followed by stirring at rccom temperature for 3 days.
The reaction mixture was concentrated under a reduced
pressure, and then, water and chloroform were added tc
the c¢btained solid. Thereafter, the mixture was

25 adjusted to pH 13.0 with a 5 mol/L sodium hydroxide




198 0 O HN ~--~ Br~Me Y--~O-NVNH Boc-N H O 0 HN ~ O-NVN~Me Boc-N H HN H
~0O-. "Me HN H ~nHCl The follow ng conpound was obtained in the sane
nner as Exanples 11 and 12.

4- (3- ([ 2- (hexyl am no) et hyl ] am no} pr opoxy) benzam di ne hydr ochl ori de 5

IR(K rycm . 2772, 1676, 1610 1H NWVR (d6y O b: 0.88 (3H, t, J 6.6 Hz),

1.2- 4(6Hrr)1617(2Hrr)212 (2Hrr)2830(2Hrr)30-3.2

(2H, ”), 3. 2-Fgdeddd sdut Bol. (2thebbsland 2143 dds Wepakakled 2hnd, J =

7.8 Hz), 7.87 (2H, d, 10 J = 7.8 Hz), 9.16 (2H, brs), f (2H, 'brs)

Exampl e 14 Emﬁaﬁexﬂé—ﬂa&tr'Eé?&%bwég)hktﬁhNVMd Q@tMEcGQbﬂ&fbﬂanKN'~i

WHCI NH NH 1.74 g of nmethyl 3-[4-(3-(4

(benzyl oxyicerbonyrjant sra {med noygehhyl | phenoxwkprep etb over

-2, 3-di oxo- 1- pi perazi nyl ] propanoate was di ssolved in 10 m of

N-di met hyl faorhrediides Mamreafuer subf82eg ehdSohpal kadicemteartizah suspended
n 7.4 mM of N Ndinethylfornmam de and 0.85 m of 6 nol/L hydrochloric acid
wer e adde&1xyﬁdﬁ¥sﬂﬂnﬁdwﬂﬁdfm¢¢@mgnebyos@btaung1 64 g of a white

-_—
N—r

— < —

solid, 4-{3-({4-amino-1-

piperidinyl)propoxylbenzonitrile.

'H-NMR (CDCl,) &: 1.00-1.70 (4H, m), 1.78-1.85 (2H, m),

1.95-2.05 (4H, m), 2.49 (2H, t, J = 7.2 Hz), 2.63-2.70
10 (1H, m), 2.82~2.90 (2H, m), 4.06 (2H, t, T = 6.3 Hz),

©.93-6.96 (2H, m), 7.56-7.59 (2H, m)

Reference exanple 29

Reference example 29-1

NG-@—O/\/\Br —_— NC_Q_O/\/\NJ
NHBoc

The following compound was obtained in the

15 same manner as Reference example 28-1.
tert-butyl 1-[3-{4-cyanophenoxy)propyl]-3-
pyrrolidinylcarbamate
*H-NMR (CDC1l,) &: 1.44 (9H, s), 1.52-1.65 (2H, m), 1.95-
2.01 (2H, m), 2.10-2.38 {(2H, m), 2.52-2.64 (1H, m),

20 2.59 (2H, t, J = 6.7 Hz), 2.70-2.90 (1H, m), 4.07 ({(2H,
t, § = 6.7 Hz), 4.10~-4.20 (iH, m), 4.74-4.84 (1H, m),
©.94 (2H, d, J = 8.8 Hz), 7.58 (2H, d, J = 8.8 Hz)

Reference example 29-2




199 under a hydrogen atnosphere at room tenperature under atnospheric
ssur or 2 hours. After conpletion of the reaction, the catal yst was
r ved Dy filtration, and the residue was washed with 20 ml of N, N 5
di met hyl formam de. The filtrate was then concentrated under a reduced
pressure. 20 m of xylene was added to;}he obtained residue, and the
m xture was further concentrated under a reduced pressure to obtain 1.37 g

of nethyl 3- [4N53@M’§1{| m no)net hyl ] phe qﬁ)‘//}é@g}gz}\)\ i oxo-1
pi perazi nyl ] propa te hydro BHBae. 1H NVR (ds - (2H

m, 2.61 (2H, t, J = 6.8 Hz), 3.50-3.58 (8H, n), 3.60 (3H, s), 4.12 (2H, t,
J=6.0H), 7.14 (2H, d, J = 8.8 Hz), 7.88 (2H, d, J = 15 8.8 Hz), 9.14
(2H brs), 9.31 (2H, brs) Exa |l e 14-2 The follow n corrpound was obt ai ned
in the same manner as @(%pf%fﬁQWl@gocympﬁuﬂdeﬁ& %tﬁllﬂiegoz%q he-
O-NVNf CCi H HN i HC HN ~ nHCl NHz NH N {2-[(3-{4 20

[ am no(i mi no)SEthyTaHHehoxS 1 pF bpyFY afi REFEPATI ?8f§ al ani ne hydrochl ori de

IR(KBr)ciril: _§ﬁ¥7t3%£§zﬁozf%§yr%g fdllG ﬁpr%gggy]benzonltrlle

*H-NMR (CDCl,) &: 1.36-1.75 (3H, m), 1.96-2.05 (2H, m),

5 2.12-2.24 {(l1H, m), 2.32-2.35 {(1H, m), 2.44-2.50 (1H,
m), 2.52-2.67 {(2H, m), 2.67-2.80 (2H, m), 3.48-3.56
(1H, m), 4.08 (2H, t, J = 6.3 Hz), 6.94 (2H, d, J = 8.8
Hz), 7.57 (2H, d, J = 8.8 Hz)

Reference example 30

OMe OMe

'y
OMe HN  NBoc —
L N /\\/\
Nc~<:>—o”\/*e — . Nc~<:§—o N NBoc — NC—<:jF0 N NH
" j— f— nHCI

10 The following compound was obtained in the
same manner as Reference example 28.
3-methoxy-4-[3~(l-piperazinyl)propoxy]benzonitrile
hydrochlcride
'"H-NMR (d,-DMSO) &: 2.10-2.30 {2H, m), 3.10-3.90 (10H,

15 m), 3.82 (3H, s), 4.16 (2H, t, J = 6.0 Hz), 7.14 (1H,
d, J = 9.0 Hz), 7.42-7.44 (2H, m), 9.40-9.70 (3H, br)
Reference example 31

Reference example 31-1

NC—@—O’\/‘Br —_— NG—@—O’\/‘N—CNBH——-— NG—@—O’\/‘N-CNBn

Boc

0.75 g of 4-amino-l-benzylpiperidine was




1H NWR (dE-DVBSO) 8: 2.10-2.20 (2H, m, 2.71 (2H t, J = 200 7.2 Hz),
89-3. (4H, m, 3.29 (4H, brs), 3.30-3.60 (4H m, 4.22 (2H, t, J =6.0
, 7. (2H, d, J = 8.8 Hz), 7.85 (2H, d, J = 8.8 Hz), 8.90 (2H, brs),
9.2 (2H, brs) 5 Exanple 15 Exanple 15-1 Y--('0 Y--~( NC ~ ~ O-NVNH NC ~ ~
O-NVN~Ma | . 80 g of 4-[3-(2,3-dioxo-1 phggram nyl ) propoxy] benzonitril e was
dissolved in 33 m of N, N-di nmethylfornam de, and while cool ed by ice, 0.26

10 g of 60% ride ddedyt IIo irring
For "1 hotr . SbaqUt 1y 0 AT m ot VAT Ryl i G Sy Hra

reaction m xtouren Ansk thetasdi SmhedEschater anf- 41g8l Ofofrr%Uw '0d' de was
further added thereto, followed by stirring at room %5 tenperature. After

conpl etion ofprdigreasdtPibed Henieact boPe b XhUHRBAVWAR cdER] 17013 d¥iered
solution of ice water and chloroform and the obtai ned ni xture was then

adj usted to ph B2 ity hydrosdth ot éepach durdhesealt aay st hewergani c | ayer
was separated. The aqueous | ayer was 20 extracted twice with 20 m of

chl orof orm anhd ctrvef cobot ,ai aredl o gans tuh ayerbawast e owbiraedddEhe tichush=0bt ai ned
| ayer was washed with a saturated aqueous sol ution of sodiumchloride, and
then dried owercailoyd ot umgnesd unhaul flae eorFarioblayredwssl uti on was t hen

201 concentrated under a reduced pressure. The obtai ned
separated. Thereafter, the aqueous layer was extracted

with chloroferm. The combined organic layer was dried
over anhydrous magnesium sulfate, and the solvent was

10 then removed under a reduced pressure. The cbtained
0il product was dissolved in 10 ml of chloroform, and
then, 1.0 ml of triethylamine and 0.85 g of di-tert-
butyl dicarbonate were added thereto, followed by
stirring at room temperature for 12 hours. This

15 reaction mixture was concentrated under a reduced
pressure. The obtained cil product was purified by
silica gel column chromatography [eluent; n-hexane
ethyl acetate = 1 : 1] to obtain 1.56 g of a colorless
0il product, tert-butyl l-benzyl-4-piperidinyl[3-(4-

20 cyanophenoxy)propyllcarbamate.
'"H-NMR (CDCl,) &: 1.45 (9H, s), 1.50-1.80 (4H, m), 1.80-
2.12 (5H, m), 2.9%0-2.96 (2H, m), 3.29 (2H, brs), 3.49
(2H, s), 4.00 (2H, t, J = 6.1 Hz), 6.90-6.94 (2H, m),
7.20-7.40 (5H, m), 7.54-7.60 (2H, m)

25 Reference example 31-2

NG—@—O’\/‘N—CNBn NC_Q_O/\/\N NH
Boc

Boec

Y




residue was purified by silica gel columm chromat ography [eluent;

r of . methanol = 20 : 1] to obtain 1.48 g of a white solid,
4-T73-(4-Tret hyl -2, 3 5 di oxo- 1- pi perazi nyl ) propoxy] benzonitrile. 1H NWR
(CDC13) b: 2.10-2.18 (2H, m, 3.09 (3H, s), 3.563.63 (4H, m, 3.67 (2H t,
J =6.8 Hz), 4.07 (2H, t, J = 6.4 Hz), 6.92-6.96 (2H, m, 7.56-7.60 (2H, m
Exanple 15-2 OO _ O O HN H H NC O-N N:R& ~ HN~O-N N~Me ~OMNVN=Me v Hi N ~

HzN nHCI 10 10 m of et I .5 f t hyl hl orid dded t
L 10 1S o ISORLE BBl e S o e e,
CeoL e, ey NSO oL LB AN A e e !
h . Aft i gn; of i h ' I t d

o TSR 2 r SRy L1, SV LAY o e

added to the j Les] , d o] [ cet t.hen
added t heret o?gggéﬁlgﬁoﬁgg%ﬁ ﬁggt ?ﬁgggogpe?fl%?%%?#emro%or{%l:lteﬁeado t he

reaction, 4hest{Erpeigtikgoas £0QL68<h0-ERBELLERRELRt YWgy and the reaction
solution was then concentrated undef a reduced pressure. The obtai ned

resi due was fidripeatetuie tinethagnl atRoophairncapwliska rdd reel i1 K gl of 6
nol /L hydrochloric acid was added to the obtained white solid, and the
m xture was sibjectcdmpheatémgofothef baxctoond hadr sathhesreacts on m xture
was concentrated under a reduced pressure, and the 202 obtained white
solid was filtgratezdwi daid ethansbltvenvbvasntieBbrgmofred under a
4- (3-{[2( et hyl am no) et hyl ] am no} pr opoxy) benzani di ne hydrochl oride. 5
| R(CKBr)cm 1: Erpced apes946ue e+ NvReidbl DABOI+0B20f rb-bR2tyad- 328~ 2H, m),
2.68 (3H,_s), 3.22 (2H, t, J = 7.6 Hz), 3.30-3.37 (4H, m, 4.194.23 (2H,
m, 7.19 {QHCcxpropheryy Wpyopyl §4-phppridigyd) gagbppRrted Exanpl e 16 ~
NC~O~-N NH ~ NG o- N=Me = U OO HN-O-N ~Me HN O~/ NvN~Me HzN~ ~--~ HZN
nHC The fol | g\ﬁﬁwg_?é%&ahd&ima%' bt é%l-edsi n theYsaméOndARer "as Bx&dpl e 15.
4- (3-{[ 2- (pr opy, 1.1p) et hyl 1 o} pr opoxy) benzam, di ne_hy chl oride 15
| R(KBr ) cm 1:2%@??%@4617%% Te00 1E€‘ﬁnvﬁ“{db-§oﬂ/%‘0?'é2 g.&gll Mot, J =
7.0 Hz), 1.64L.8 (2, M, 228 (2Hi,Prsy,o02.90562khybrs), 313624,
(2H, m)
15 Reference example 32

Reference example 32-1

4.91 g of tert-butyl 4-(2-bromoethyl)-1-
piperidinecarboxylate was dissolved in 50 ml of 2-
butanone, and then, 2.00 g of 4-cyanophenol and 4.64 g

20 of potassium carbonate were added thereto, followed by
heating to reflux for 4 hours. After cooling to room
temperature, 50 ml of water and 50 ml of ethyl acetate
were added to the reaction mixture, so that the organic
layer was separated. The separated organic layer was

25 washed with saturated aqueous solution of sodium



brs), 3.34 (4H, brs), 4.25 (2H, brs), 7.1-7.7 (2H, m, 7.18 (2H, d, J = 6.8
, 7. (2H, d, J =6.8 Hz), 20 9.19 (2H, brs), 9.30 (2H, brs) Exanple 17

2 0 0 BrMCO, Et NC~O~-NVNH - NC-OMNVN~CO Et OO0 HN y--QH N H y--~O-N

NMCO, Et y"0- O-NVN~-CO, H H, N ~--~ HXN ~nHCl The fol | owi ng conpound was

obtained in the sane manner as Exanple

4- ({2-](3- {4[an1no(|nlno)nethyl]phenoxy propyl)anlno]ethyl}anlno)bu 5 tyric

aci d hydrochlgyii ( | 34 7 1

(d6- VRO, D70 B 1 0 (B T3 00 aRe Ry 10 Gy R

Hz), 3.00 (Z%hé:sohveﬁ&(%ig)thénlzeﬁgbkdtunéer & @eﬂéked3p§% e 5) 4 21
(2H t. J 10 = o), 7, Fz) o 7583 (2H 3 T =790 He)

Eﬁp?é8W@&&ﬁﬂdﬁ@ﬁ&“ﬂ@pﬁgg@W%g%W%l&&N”CH

n go

4- (3-{4-[ 3- (4&myacorheimdy) Propydl2; Sndhexand- pi perazi Ryk:prepexy) henzonitr
ile was 15 suspended in 50.0 m of ethanol. While cooled by ice, hydrogen
chl ori de das Magdladvireimtd. dhey susSpense borl&ekl onedpbydatirrikagtat room
tenperature for 12 hours. After conpletion of the reaction, the solvent was
renmoved undebug yledicléd pressanephenaby beith?l D51g of a 20 pal e yel |l ow
solid, ethyl 4-{3-[4-(3-{4[ethoxy(im no)nethyl]phenoxy}propyl)-2,3-dioxo-1
204 pi per azi B egrishoegadrzenletiag boxi m doat e hydr ochl ori de. IR(KBr)cm

3393, 2875, }684 1608
-NMR™ (CDCl,) &: 1.00-1.3C (2H, m), 1.46 (9H, s), 1.50-

2.04 (5H, m), 2.62-2.76 (2H, m), 4.05 (2H, t, J = 6.2
16 Hz), 4.00-4.18 (2H, m}, 6.93 (2H, d, J = 8.5 Hz), 7.58
(zHr d, J = 8.5 HZ)

Reference example 32-2

ch<:>bo\/“ﬂc:}rsoc > NC <:> 0‘/\<:3NH

The following compound was obtained in the
same manner as Reference example 28-2.
15 4-[2-(4-piperidinyl)ethoxy]benzonitrile
'H-NMR (CDCl;) &: 1.16-1.27 (2H, m), 1.60-1.78 (5H, m),

1.80-2.05 (1H, m), 2.59-2.66 (2H, m), 3.08-3.11 (2H,

m), 4.05 (2H, t, J 6.3 Hz), 6.91-6.95 (2H, m), 7.56-
7.59 (2H, m)

20 Reference example 33

o
O~

l::r NH,  ne l::rO\/KN/\/OT::l
NG -HCI " NC H CN

1.60 g of 4-(2-aminocethoxy)benzonitrile



1H NMR (ds-DVBO) b: 1.47 (6H, t, J = 7.0 Hz), |.95-2.05 5 (4H, m,

@ (8H ), 4.15 (4H, t, J =
( d, 3 =9.0 H), 8.16 (4H, d, J
brs) Example 19 HN ~--(~~ NHHN D--C N H ~--~O-N N~O<(

6.0 Hz), 4.61 (4H ,q, J = 7.0 Hz), 7.16
= 9.0 Hz), 11. 22(1H brs), 11.96 (1H,

EcO ~--~ OBt HN ~--~ NHz nHCI nAcCH 19§% 69 g of ethyl 4-{3-[4-(3-{4

[ et hoxy(i m no) met hyl | phenoxy} propyl) -2

car boxim doal e, ayoERedr 2k dfa¥asSUsRERAC N N ei% 0 J ipfygthanol , and then,

1.60 g of ammoni um acetate was add

to the suspension. The 15 mixture was

subj ect to hegih&eh{réehbdxdEor addheues, ’éh@sr QAGIA Iy iMH ¢l Mg @S cool ed
to roomtenperature, and a precipitate was filtrated to obtain 2.51 g of a

colorless solagd #:48B-f4of34{42-bromoethoxy)benzonitrile were added

[ am no(i m no) net hyl ] phenoxy} propyl ) -2, 3-di oxo- 120
plpera2|nyI]nﬁ&anxy@b@DZﬂ@mﬂlﬂ@mpéeaahee | RoKBo)wesil 031 B ikGAG gl 639

1H NVR(CD30D) b: 1.90 (3H, s), 2.10-2.20 (4H m, 3.64 3.76 (84 m, 4.16

(4H, t, J = 53@PCHA), 60°COLBr20 héMrsn), AEtES: E@B (i to)room205 Exanpl e 20

OO0 NC~-Ogr OONC/ \ O ~HNC/ \ . ~~0\ [/ CNa HWY~""~ ~\ ~ ~y,
~~NH H N-Of NAREIZbUNH wle©OH and chloroform were added to the

10

15

20

reaction mixture, and potassium carbonate was then
added thereto, so that the solution was converted into
alkaline. Thereafter, the organic layer was separated.
The separated organic layer was washed with saturated
aqueous solution of sodium chloride, and then dried
over anhydrous magnesium sulfate. The solvent was
removed under a reduced pressure, and the obtained
residue was purified by silica gel éolumn
chromatography [eluent; chloroform : ethanol = 10 : 1].
The obtained solid was filtrated with toluene-ethyl
acetate to obtain 0.36 g of a white solid, 4-(2-{[2-(4-
cyanophenoxy)ethyl]amino}lethoxy)benzonitrile.

'H-NMR (CDCl,) &: 3.13 {4H, t, J = 5.1 Hz), 4.15 (4H, t,
J=5.1 Hz), 6.96 (4H, d, J = 8.6 Hz), 7.58 (4H, d, J =
B.6 Hz)

Reference example 34

O._~_Br H
Yo ne 2750
NG Hel ™ NG CN

The fellowing compound was cobtained in the

same manner as Reference example 33.

~-~O-N N~O ~-Q

di oxo- 1pi perazi nyl ] propoxy}benzene




The foll ow ng conmpound was obtained in the sane manner as Reference exanple

’nd les 18 and 19. 5

4-F2-[4-T2-{4-[am no(i m no) met hyl ] phenoxy}et hyl)-2,3

di oxo- 1- pi perazi nyl ] et hoxy} benzam di ne acetate I R(KBr)cial: 3203, 1674,

1612 1H NWVR (d6- DIVBO) b: 1.89 (6H, s), 1? 67 (4H, s) 3.76 (4H, t, J = 4.8

Hz), 4.26 (4H, t, 48Hz) 7.16 10 ﬂH d, J 8.8 Hz), 7.81 (4H, d, J
8.8 Hz) Exapp [33.?}3]51@4 \ O~/~"Br ~1"~/ ~N NH/ \ WWN~\/ NC--O ~

NC~-O a O 0-CN HN ~NH--OO0O~J( HN ~N~N~ NH nAcOH The foll ow ng

conpound was f e 7 and

Exanpl es 18 a%gé 1 Sbﬁy{x?l?f%???la??ﬁ?zﬁfe%?g% %%?%%t ?S?Lq%enoxy] butyl)-2,3

di oxo- 1- pi perlalanmgl liuicaxy} penzanrpdp ngpagghiat g) | 22@% | BEKBry) cng (= 3134,

3049, 1654 | 610 1H NI\/R(&DSOD) 8: 1.80-1.86 (8H m, 90 ‘(6H, s), 3.56

(4H t, J = 616 Hr), 34662 (441, sy, 4. =’L46(QHH21; 6.925659@2) 4H,. ¥9-,7. 14 (4H,

m, 7.75-7. 80 (4H, rr) 5 Exarrple 22 oho No / 0~.ar ~o NC-~O~N\/NH'

NC- ~- O~-NVN~O . 35-CN 53 O HN~-Cr) y- -~ NH ~~--(~~/ ? H N nAcOH / NH,

Reference example 35

-HC ™ NC

loRaas T
O,O\/\,NHZ NG QOWNWO
NG

The following compound was obtained in the
same manner as Reference example 33.
- (3-{[6- (4~
10 cyanophenoxy)hexyl]amino}propoxy)benzonitrile

‘H-NMR (CDCl,) &: 1.38-1.58 (7H, m), 1.77-1.84 (2H, m),
1.,97-2.03 (2H, m), 2.64 (2H, t, J = 7.4 Hz), 2.81 (2H,
t, J=6.8 Hz), 3.99 (2H, t, J = 6.4 Hz), 4.09 (2H, t,
J = 6.2 Hz}, 6.91-6.95 (4H, m), 7.56-7.60 (4H, m)

15 Reference example 36

o o O\WBr 0 o

CN
o T g
O’O‘/\’NuNH - O’OWN L No~~~"p
NC NC

The focllowing compound was obtained in the
same manner as Reference example 7.
4-f(6-{4-[3-(4-cyancphenoxy)propyl] -2, 3-dicxo-1-
piperazinylihexyl)oxylbenzonitrile

20 'H-NMR (CDCl;) 8: 1.30-1.68 (6H, m), 1.74-1.90 (2H, m),



The foll ow ng conpound was obtained in the sane manner as Reference exanple

” | es 18 and 19.

3-[4-T2-{4-[am no(i m no) met hyl ] phenoxy}ethyl)-2,3 10

di oxo- 1- pi perazi nyl ] propoxy} benzam di ne acet ate IR(KBr)cn11: 3346, 3128,
1670, 1608 1H NMR (ds-DVBO) b: 1. 97 2. ggg(ZH m, 2.08 (6H, s), 3.53 (2H,

t, J =6.8 H), 3.55-3.60 (2H, m, 71 2Hrr)377 (2H, t, J 5.4
Hz),4|12 t 6 1 ) 2 H, 7122HdJ
Sy 8 ), 7oae (A, T b az?'ﬂ R N A LR S P
3 =9.0 H), B.R%HA8H3 bgss);ﬁanpl eJ2=3 @9!}'9{ k. @78@29 OtNCJ/ 2 QAWNH NC
/ \ O- ~ ~O-CN O O ~HNi ~ -t~ ~0/ H NV <nAdOH 207 The
fol  owi ng compaoynd was-obdai ned, i\ th¢ saoe. ggnr@@g a§l Ref erence exanple 7
and Exanpl es 18 and 19.

4- ({ (B) - 4- [ 4 ReFerbricma{npi sn0j et hyl | phenoxy} propyl ) 5

2, 3-di oxo- 1- pi perazi nyl | - 2- but enyl } oxy) benzam di ne acetate IR(KBr)ciril:
3164, 1669, 1610 1H NWR( DZO) b: 1.96 (6H, s), 2.10-2.20 (2H, m, 3.583.74
(6H, m, 4.10 (2H, d, J = 5.4 Hz),,4.21 (2H, t, J 10 = 5.4 Hz), 4.75 (2H

d, J =4.9 NG 586 (1%, @8it, Jw:@eyﬁ,m HNG 5. 93 (194, @it | J = 15.6,4.9
), 7,08 (2H (@Y~ BB e} T2 50 (2 Vo 10 I T 20 e
24 0 0

5 Thé following compound was obtained in the
same manner as Reference example 7.
-(3-{4-[3~(4-cyanophenoxy)propyl] -2, 3-dioxo-1-
piperazinyl}propoxy)benzonitrile
"H~NMR (dGQDMSO) 8: 1.94-2.04 (4H, m), 3.46-3.58 (8H,
10 m), 4.02-4.12 (4H, m), 7.09 (2H, d, J = 8.4 Hz), 7.24-
7.54 {(4H, m), 7.76 (2H, d, J = 8.4 Hz).

Reference example 38

0 o NC-@—N’\/“Br 0O 0
H . <  H
NG-@—O\/\,N\_INH = NC OV\,N\_,N\/\,N—Q-CN

X

The following compound was obtained in the
same manner as Reference example 7.
15 4-[{3-{4-[3-{4~-cyanophenoxy)propyl]-2,3-dioxo-1-
piperazinyl}propyl)aminc]lbenzonitrile
'H-NMR (d¢-DMSO) &: 1.75-1.82 (2H, m), 1.96-2.02 (2H,
m}), 3.06-3.11 (2H, m), 3.42 (24, t, J = 7.2 Hz), 3.49-
3.53 (6H, m), £4.09 (2H, t, J = 6.4 Hz), 6.63 (2H, d, J
20 = 8.8 Hz), 6.67 (1H, t, J = 5.2 Hz), 7.09 (2H, d, J =

8.8 Hz), 7.44 (Z2H, d, J = 8.8 Hz}, 7.76 (2H, 4, J = 8.8



H NH HN~O~- NCO\ / NH ~ HN-OMN-N-O y--~- a ~~--C ~JH NH H N nAcOH NHS HEN
rg: H 5 1.76 g of 4-{3-[4-(3-{4

[ @M no(1'm no) net hyl ] phenoxy} propyl ) -2, 3- di oxo- 1pi perazi nyl ] propoxy}benzam d
ine acetate was dissolved in 30.0 mM of 6 nol/L hydrochloric acid, and the
obt ai ned sol ution was subject 20 5 houil;i6 After conpletion of hydrochloric
acid was renoved Ethanol was added to € obta filtration was carried out
to colorlessgolid, 4-[3-({2-[(3 to heating to reflux for the reaction, 6
nol /L under a reduced pressure. fined residue, and obtain 1.29 g of a {q_
zos [am no(i rﬁg}@f@{&glgm@g@(ﬁ@r opyl ) am no] et hyl } am no) pr

opoxy] benzam di ne hydrochloride. IR(KBr)c>a': 3306, 3162, 2714, 1674, 1609
1H NWVR (ds-DVBSO) b: 2.14-2.22 (4H, m), 3.14 (4H, brs), 5 3.38 (4H, s), 4.24
(4H, t, J =6.1 Hz), 7.18 (4H, d, = 8.8 Hz), 7.87 (4H, do’ J = 8.8 Hz),
9.03 (4H, brs), 27 (4%?,\,_1&5),»: A~ brs) Exaople 2598 HN/ ' ~N N~
NH\ / O-N~Nw N NNH 7 Hz Ne = AN - NACT Tile
fol | owi ng conpound t\as obfained in the 10 same nanner as Exanple 24.
4-12-([2-[(2-(4[ am no(i m no) net hyl ] phenoxy} et hyl ) am no] et hyl } am no) et h

oxy] benzam di ne hydrochloride IR(KBr)cm : 3312, 3097, 1662, 1609 15 LH NWR
(ds-DMSO) & 3. 20- 3. 80 MiEOH o IMow dnddcdibbubi syas 7ToB4aidEd dn #he 8.4 Hz),
7.90 (2H, d, J =8.4 Hz), 9.11 (4H, brs), 9.32 (4H, brs), 9.98 (2H, brs)
Exanpl e 26 0 sGmdN=@aNeNC@Y Re NNt it dkddnle- 7. NHz y--~ N H H, N nAcOH ~
NTN nHCI H The foll ow ng conpound was obtained in the 20 sane manner as
Exanpl e 24, 44324 (% cyancanilino)propyl]-2,3-dioxo-1-

piperazinylipropyl)aminc]lbenzonitrile

‘H-NMR (d,~DMSO) &: 1.75-1.82 (4H, m), 3.07-3.11 (4H,

m), 3.42 (4H, t, J = 7.1 Hz), 3.52 (4H, s}, 6.63 (4H,

d, J =8.8 Hz), 6.67 (2H, t, J = 5.4 Hz), 7.44 (4H, d,
16 J = 8.8 Hz)

Reference example 40

o]

O
~4 NC‘Q—O\/\,Br —
oo S Ty

N
—

The following compound was obtained in the
same manner as Reference example 7.
4-(3-{4-[3~-(4-cyanophenoxy)propyl]-2-oxo-1-

15 piperazinyl}propoxy)benzonitrile

‘H-NMR (CDC1;) &: 1.96-2.13 (4H, m), 2.59 (2H, t, J =
7.0 Hz), 2.71 (2H, t, J = 5.4 Hz), 3.15 (2H, s), 3.37
{2H, t, J = 5.4 Hz), 3.57 (2H, t, J = 7.0 Hz), 4.04-
4.09 (4H, m), 6.93-6.95 (4H, m), 7.56-7.59 (4H, m}

20 Reference example 41



209 [am no(i m no) et hyl ] phenoxy} butyl)am no] et hyl } am no) but oxy] benzam di ne
rochi@l¥i de | R(KBr)cm : 3320, 3164, 2717, 1676, 1609 1H NVR (ds-DVBO b:
4 (8 brs) 3.02 (4H, brs), 5 3.30-3.40 (4H, nm, 4.13 (4H, brs), 7.17

(4H d, 8.5 Hz), 7.87 (4H, d, J = 8.5 Hz), 9.04 (4H, brs), 9.27 (4H,
brs) , 9. 68 (3H, brs) Example 27 HN~Y~cq~~/ \ O-y--(~~p \ / NHHN/ \
O-N-NfO/ \ NHZ HN = a NH d—P nl—i]CﬁJ H NH ' nAcO—|The fol |l ow ng
conmpound was obt ained in the 10 manner as Exanpl

4-13-((2-[(2-14 I’lO(IOIBrIﬂO) I]mhlenoxy} )amJBihO\}-eQ ybpkam pro
poxy] benzani o ||slb NIZA D od09 15

1H NVR ( d6- DVBO) 220(2H brs), 3.14 (28 brs), 3%0’3 60 (6F—brm,
4.26 (2H, brs), 446(2H brs), 7.17 (2H, d, J = 7.8 Hz), 7.25 (4H, d, J =
7.1 HzZ), 7.80-8.00 (4H, brm), 9.19 (4H brs), 9.30-9.50 (4H, brm), 10 05

(4H, brs) 20 Exanple 28 NG / \oﬁ*ﬂyﬁ‘piﬁéfaﬁzﬁ@&honémhés\sNSE@nHéN HzN

~nHClI The fol |l ow ng conpound was obtained in the lo sanme manner as
Exanpl es 4 and %..n{1( 3-fam ,noptiapdhant aojdenzam &lm@etlhéﬂroohhﬂlrtgd@fll'l- NVR

(db-DVMSO) b: 1.84-1.91 (2H, m, 2. 84 2.91 (2H, m, 3.50-4.00 (2H, br), 6.72
(2H, d, J = 808 Hpdiumh Mydri(@Hwas akdded.hdtzgto8uzBeft 3tho3ing8cr8 (2H
s), 8.98 (2H, s) Exanple 29 HN NC ~ ~ S~N3 ~ ~ S~N3 HZN
ice, followed by stirring for 20 minutes. The reaction
5 mixture was warmed to rcom temperature, and 0.21 g of
d-[2-({benzyloxy)-3-bromopropoxy]benzonitrile was added
thereto, followed by stirring for 7.5 hours.
Thereafter, 6.5 ml of dimethyl sulfoxide was added to
the reactiocon mixture; and the mixture was left
10 overnight. 20 ml of water and 20 ml of ethyl acetate
were added to the reaction mixture, so that the organic
layer was separated. The aqueous layer was extracted
with 20 ml of ethyl acetate 3 times. The organic
layers were combined, and the thus obtained laver was
15 washed with a saturated aqueous solution of sodium
chloride and then dried over anhydrous magnesium
sulfate. Thereafter, the resultant solution was
concentrated under a reduced pressure. The obtained
residue was purified by silica gel column
20 chromatography [eluent; n-hexane : ethyl acetate = 1
2] to obtain 0.58 g of a white solid, 4-(2-(benzyloxy)-
3-{4-[2-(benzyloxy)-3-{4-cyanophencxy)propyl] -2, 3-
dioxo-1- piperazinyl}propoxy)benzonitrile,
'H-NMR (CDC1l,) &: 3.41-3.58 (6H, m), 3.78-3.86 (2H, m),

25 4.00-4.06 (2H, m), 4.14-4.19 (4H, m), 4.57-4.75 (4H,



The foll ow ng conmpound was obtained in the sane manner as Exanple 4. 10
1 I

(3- opropyl ) sul fanyl ] benzam di ne 1H- NVR (ds-DVSO b: 1.79-1.86 (2H,
, 3.0/ (2H, t, J =7.4 Hz), 3.33 (1H, s), 3.47 (2H t, J 6.6 Hz), 6.73
(2H, s), 7.35 (2H, d, J =8.4 Hz), 7.72 (2H, d, J = 8.4 Hz). 15 Exanple 30

HN S~N3 H2N 0.24 g of 4-[(3 HN S~NHZ HZN,wCF3COZH

azi dopr opyl ) sul fanyl ] benzam di ne was dissolved in 4.0 m of nethanol.
Thereafter, Q)18 @ ®i_4, 35 pfopangdi t hi ok _and-0. (Q@Hm mgf tr iet hylggn ne were
added 20 to the sol ution at room tenperature, 211 stirring
for 1 day. Therneafger, 2.16 g of 1, 3propaned|th| oI was further added
thereto at roomtenperature, foIIovved by stirring for 5 hours. Thereafter,
20 ml of wat ete ek BxHipethyb acetate 5 were added to the reaction

m xture, and the aqueous |ayer was separated. Organic |ayer was extracted
with 10 m of water, and the obtained water | ayer was conbined. 20 m of
6nol /L, hydrochloric acid was add to the aqueous | ayer. The m xture was

washed with 10 c m~3~ti NE €Br con trated wRder_a r ced
pressure. The'® r?ejd\/r\@ﬁljﬂ'b Was—pt-ee H?‘@‘Ea geN cfl urmoﬁ—cm
chromat ography [eluent; chtoroform nethanol : trifluoroacetic acid = 2000 :

1000 : 1] to obtain 0.10 g of a pale yellow solid, 4-((3 15
am nopropyl ) sul fanyl ] benzam di ne trifluoroacetate. 1H NVR (d6- DVBO) b:

1.88-1.96 (2H, m, 2. 8Q}3yﬂ (@H a4 m)3-31 17— @iyzeggn -3-21 (2H, t, J =7.0
Hz), 7.54 (2H, d, J 8.8 Hz 7.80 (2H, d, Hz), 8.10 (3H, s),
9.11 (2H,Es)yﬂ)%ﬁﬁ@dﬁ&ibéﬁzonltrlle was dissolved in 10 ml of N,N-
dimethylformamide, and then, 1.03 g of potassium
carbonate and 0.97 g of 4-{3-bromopropoxy)benzonitrile
were added thereto, followed by stirring at room
temperature for 12 hours. Water and ethyl acetate were
10 added to the reaciton mixture, so that the organic
layer was separated. The organic layer was dried over
anhydrous magnesium sulfate, and the solvent was then
removed under a reduced pressure. The obtained oil
product was purified by silica gel column
15 chromatography [eluent; chloroform : methanol = 30 : 1]
to obtain 1.13 g of a white solid, 4-(3-{4-[3-(4-
cyancphenoxy)propyl]-1,4-diazepan-1-
vyilpropoxy)benzonitrile.
'H-NMR (CDCl;) 8: 1.70-1.90 (2H, m), 1.93-2.00 (4H, m),
20 2.66 (4H, t, T = 7.1 Hz), 2.71-2.74 (8H, m), 4.07 (4H,
t, J = 6.3 Hz), 6.92-6.96 (4H, m), 7.56-7.59 (4H, m)

Reference example 43



20 Example 31 1 wo.~-N~.o |l wl wo.~-N~.o |l w-~NHi Hi NHNC~ H~ CN NH
Cl r\g z 0.60 g of 4-(2-([2-(4
nophenoxy) et hyl ] am no} et hoxy) benzonitrile was dissolved in 20 m of

et hanol . Thereafter, while cooled by ice, hydrogen chloride gas was

i ntroduced 212 into the solution, u % | it becane saturated. The
solution was left at rest at roomtenperature for 12 hours. After

conpl etion of the_reaction, theyg on \%gl ution_was concentrat ed under a
reduced pressyk olh mhned r dué Whs (b sé @\/{DN?’ \rp\ t hanol ,
and 1.20 g of amfeni Jﬁ%’ce{—’ate was then added thto at” roomt@ aflire.

The m xture was stirred for 5.5 hours while being heated to reflux. After
cooling to roomtenperature, the solvent was renoved under a 10 reduced
pressure. Hydrochloric acid was added to the residue, and the solvent was
renoved again. Ther eaf t8fe FhelObtAd neeMBoVRd Was PPredacsd 1w thea ni xed
sol ution of isopropanol and ethanol to obtajn 0,31 g of a pale brown solid,

4-12-[(2-(4 5 Ta %{6‘(%%%) FFT PRhePHIYR EE h§E) am no] et hoxy} benzani d i ne
2T R YIS R 1 010 % Ll 57 3G
fﬁH~ -SalHCI % %&ﬁ@&%?@l oW Zh%nlc%%o{:l;(? ;/as Bb?;\lﬁngFn} IheI s;maCN
manner aS5ExaHDﬂqﬁR3%CDc13 5: 1.97-2.03 (2H, m), 2.52-2.62 {10H, m),

2.84 (2K, t, J = 5.6 Hz), 4.07 (4H, t, J = 6.2 Hz),

4.15 (2H, t, J = 5.6 Hz), 6.93-6.96 (4H, m), 7.56-7.59

(4H, m)

Reference example 44

O~ C
O —
~ ) O, N\/\VOO
o0 ~.N NH g
@ — NG O “nHCI CN
NC T NC

*nHCI

10 The following compound was obtained in the
same manner as Reference example 42.
4'-(3-{4-[3-(4-cyanophenoxy)propyl]-1-
piperazinyl}propoxy) [1,1"-biphenyl]-4-
carbonitrile hydrochloride

15 'H-NMR (d,-DMSQ) &: 2.10-2.30 (4H, m), 3.20-4.00 (12H,
m), 4.1¢ (2H, t, J = 6.4 Hz), 4.20 (2H, t, J = 6.2 Hz),
7.08-7.14 (4H, m), 7.72-7.91 (8H, m)

Reference example 45




4-(3-[(3-(4 [am no(i m no) met hyl ] phenoxy} propyl ) am no] pr opoxy} benzam 213

i@@ane ochl oride 1H NWR (ds-DVBO) & 2.15-2.22 (4H, m, 3.00-3.20 (4H,

. 4. (4H, t, J =6.1 Hz), 7.16 (4H, d, J = 9.0 Hz), 7.87 (4H, d, J =
9.3 Hz), 9.00 (4H, s), 9.29 (6H, s) 5 Exanple 33 NHz CNH~1 NHI ON-/"O
wl ---ra~1 O~-NW-~/"0 WHzN~ wpcOH ~ NH The foll owi ng conpound was
obtained in the sane manner as Exanpl e . 4-[13-[(6-(4

[ am no(i m no) net hyl ] phenoxy} hexyl ) am no] pr opoxy}benzam 10 di ne acetate
1H NVR(DzO) b: 1.40-1.60 (4H, m), 1.74-1.87 (4H, n), 1.94 (6H, s),
2.23-2.30 (2H, m, 3. 1Fi8e|Hcl2éing, c@nBbuf@Hyat, odtainiedl Hr) the 18 (2H,
t, J =6.2 Hz), 4.30 (2H, t, J =5.6 Hz), 7.16-7.21 (4H, m, 7.78-7.82 15
(4H, m Exanma@leamawrawme@me@\e@amme~42 (~Of T NHzZ NCI ~ 1 ~
O~-NVNMO~J~ HzN i OH NH The foll owi ng conpound was obtained in the sane
manner as Exérr‘dl%s[‘ﬁ'S (4reyamgebenzyl) -1~

4-(3-[4-(6-(4-[am no(i m no) et hyl ] phenoxy} hexyl)-2, 3 214

di oxo- 1- pi perpéﬁerﬁﬁzjlﬁ?ib]p](ﬁ@?w @F?i’élgééiﬁte 'H- NMR (ds-DVBO + Dz0) b:

|3 3031426(52H|_|Hnmm3](§ élhgg( ‘}ﬁna 9121 ;gﬁllgo(g%%ﬂfmz E‘,% 39%72?“4(«% "
m, 77677% H JD Exanp) Oé%Sé—hNQCOSZN% O, Nz, NC09(2')~%II§I%O/\~HZN/

\O~N|p/\H
m), 7.45 (2H, d, J = 8.3 Hz), 7.55-7.62 (4H, m)

Reference example 46

) NG_<:>_OA\/\Br A~y
NC—@—N NH - NG—O—O N N—@—GN
/ - p—

The following compound was obtained in the

10 same manner as Reference example 42.

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

piperazinyllbenzonitrile

'H-NMR (CDC1l,) &: 1.99-2.06 (2H, m), 2.56-2.62 (6H, m),

3.32-3.35 (4H, m), 4.10 (2H, t, J = 6.2 Hz), 6.84-6.88
15 (2H, m), 6.93-6.98 (2H, m), 7.48-7.53 (2H, m), 7.56-

7.60 (2H, m)

Reference example 47

oD
oo R O
NS

The following compound was obtained in the
same manner as Reference example 42.

20 4-{4~[5-(4~-cyanophenoxy)pentyl]-1-



The follow ng conmpound was obtained in the sane manner as Exanples 18 and
:. 3- {@ 4- (3-{4-[ani no(i m no) met hyl ] phenoxy} propyl )-2,3 10

diroxo- 1-pi perazi nyl ] propoxy} benzam di ne 1H NVR (ds-DVSO) b: 1.90-2.00 (4H,
m, 3.51-3.57 (8H, m, 4.07-4.13 (4H M, 7.12 (2H d, J = 8.8 Hz),
7.237.26 (1H, m), 7.36-7.38 (2H, 7,49 (1H t, J =8.2 Hz), 7.81 (2H d,
J = 8.8 Hz), 9.10-9.60 (6H, n). 15 Exarrpe3600CBnO~--~OCBn HN / \ ~
Y-Q ~\ NHz MG deda NN Azdn EN-71E N O NVN O-NH z The fol | owi ng conpound
was obtained in the same manner as Exanples 18 and 19.

4-[3-{4-[3- {4HL&Man@Dmlnp)mthyhépbeagxy}mZ(mnle @’ﬂ)lp@@pWZ]H' 2m?) di oxo- 1-
pi perazinyl }-2 20 (benzyfoxy) pr opoxy] benzam di ne ' NVR ( DIVé

3.48-3.72 (6+z 02 4 D0t oanszz 57-2160n) 4nd. &6, 431@3@3H35n) ,4H4 24 4.28
(2H, m), 4.37 (2H, t, J = 5.1 Hz), 4.59-4.70 (9H, m), 7.17 (4H d, J =9.0
Hz), 7.23-7.3) ,(0H1 nt)2H,7.18,6 f4H, 6d4 Hz¥, 9608BizF,. 88. 8QH9. 40, (@Hgon:) 5
Example 37 H N~ ~ ?2-Q ~ ~N H NC~H~-NVN~H~CN H N H NON H~-~SNH The fol | owi ng
conpound Vias ‘colftfai 8y i) t he. $are. BaAnneH, as) Exanpkes . 8 3ad, 18.)
4-((3-[4-(3-(4-[am no(i m no) net hyl Jani | i no} propyl)-2,3

di oxo- 1- pi perediandriqe gyanam nd benzam di ne 10 1H NMR (d6- DVBO) b:
1.70-1.90 (44, m, 3.11-3.16 (44, m, 3.20-3.50 (4H, m, 3.55 (4H, s), 6.69
(4H, d, J =8.9 Hz), 6.93 (2H, t, J =5.4 Hz), 7.70 (4H, d, J = 8.9 Hz),

8.10-8.90 (6H, br) Exanple 38 HN ~--QM¢\IH2 NC ~ ~ O-NN~O-CN ~ ~ O-N NCO Hi N
v NH nHCl 15 The {4 ow r;g\corrp pai ned ?‘Eehe sane manMed_as
Exanpl es 18 07N NH 0™~"N N”\/“oqip?fm
4-(3-[4-(3-(4-[am no(.mmﬁ_fmet hyI]phenoxy}propyI oxo- 1- prper azi nyt] pr opox

y}benzam di ne hydrochl oride 1H NVR (ds-DVBO) b: 1.97-2.03 (2H, m,
2.20-2.40 (2H, 20 m, 3.30-4.00 (10H, m, 4.15-4. 23 (4H, m, 7.15-7.20 (4H,

m, 7.90-7.94 (4H m, f%éu%éilowfég+co&pouﬁ§ was obtained in the

same manner as Reference example 42.
4-(3-{4-[3-(4-cyano-2-methoxyphenoxy)propyl]-1-

10 piperazinyl}propoxy)-3-methoxybenzonitrile
'H~NMR (CDCl,) &: 2.00-2.07 (4H, m), 2.30-2.70 (8H, m),
2.52 (4H, ¢, T =7.1 Hz), 3.88 (6H, s), 4.13 (4H, t, J
= 6.6 Hz}, 6.%2 (2H, 4, J = 8.3 Hz), 7.07 (2H, d, J =
2.0 Hz), 7.25 (2H, dd, J = 2.0, 8.3 Hz)

15 Reference exampie 49

0 ~Br CN
—~an AT g
Q,O\/\,UH NC OWN;:\)NMO
NG 0 NCO

0

The following compound was obtained in the
same manner as Reference example 42.
4-(3-{4~[3-(4-cyanophenoxy)propyl]-7-oxc~1,4d-diazepan-
I-yllpropoxy)benzonitrile

20 'H-NMR (CDCl,) &: 1.76-2.08 (4H, m), 2.58-2.68 (8H, m),




216 9.40 (4H, m, 12.38 (1H, brs) Exanple 39 NHCN ~ 1 NH ~N O n ~O /uN~-N~-O
N ~ HN 1 ~ ~ wAcOH NH The fol |l ow ng conpound was obtained in the
S manner as Exanples 18 and 19. 5
4-{3-[4-(3-{4-[am no(i m no) net hyl ] phenoxy} propyl)-7
oxo- 1, 4-di azepan- 1-yl ] propoxy} benzam dj acetate 1H- NVR(DzZO) 8: 1.94 (6H,
s), 2.01-2.11 (4H, m, 2.67 2.82 (8H, ﬁ?? 3.58-3.68 (4H, m, 4.18 (4H, t, J
= 5.6 Hz), 73l4720d 4y My 7- 80544k ol (Ju= 84 hzh31QoRxampl g 40
Exanmple 40-1 ,--~ H N, N'Hxk NC~ ~0ONND ~ %~ CN'~ ~"~"0O-N NCO ~ HzN V
NH 4.00 g of g4 3rAd4- [83-dat-canaphenoxyd psopyl] 6.92-6.95 (4H, m),
1- pi per azi nyl } propoxy) benzonitrile was dissolved in 280 m of ethanol.
Wi | e cool ed 7hy d-ce,6chydrogen chl oride 15 gas was blown into the sol ution,
foll owed by stirring at roomtenperature for 2 days. After conpletion of
t he reacti onRetfhe es@leveiampls: rsnoved under a reduced pressure. The
obt ai ned resi due was suspended in 200 mM of ethanol, and 7.62 g of ammoni um
acetate was then 20 added to the suspension at roomtenperature, followed

,©/\Br
oo 1™ T v Oy
CN

Boc Boc

5 The following compcund was cbtained in the
same manner as Reference example 42.
tert-butyl 1-(4-cyancbenzyl)-4-piperidinyl [3-(4-
cyancphenoxy) propyl] carbamate
'H-NMR (CDCl,) &: 1.46 (9H, s), 1.60-1.80 (4H, m), 1.90-

10 2.20 (4H, m), 2.80-2.90 (2H, m), 3.08-3.40 (2H, m),

3.40-3.60 (iH, m}, 3.53 (2H, s), 4.02 (2H, t, J - 6.1
Hz), 6.91-6.95 (2H, m), 7.44 (24, d, J = 8.7 Hz), 7.57-
7.62 (4H, m)

Reference example 51

e
NC*<:>'0 N NH - NC-(:}—O’\V/\N—(:;n”\/~0—<:>kcN

Boc Boc

15 The following compound was obtained in the
same manner as Reference example 42.
tert-butyl 3-(4-cyanophenoxy)}propyl{l-[3-(4-
cyanophenoxy)propyl]-4-piperidinyl}carbamate
'H-NMR (CDC1l,) &: 1.46 (9H, s), 1.65-1.80 (4H, m), 1.96-
20 2.10 (6H, m), 2.50 (2H, t, J = 7.3 Hz}, 2.80-~3.00 (3H,

m), 3.20-3.40 (2H, m), 4.01 (2H, t, J = 5.9 Hz), 4.05




217 by heating to reflux for 6 hours. After cooling to roomtenperature,
:’ sol t was renpoved under a reduced pressure. 200 m of water and 100
of chloroform were added to the obtained residue, and the 5 m xture was
then adjusted to pH 13 by addition of a 5. Onol/L sodi um hydroxi de aqueous
solution. A precipitate was filtrated, ? pd the precipitate was washed with
water, until the filtrate became neutral "to obtain 4.04 g of a white solid,
4{3[4(3{421@ J=6.1Hz), 6.91-6.95 (4H, m), 7.58 (4H, d, J
[ am no(i m no) rret hyI 1 phenoxy} propyl ) - 1pi perazinyl'] pr opoxy} benzam di ne.
1H-NWR (d6- DM@, B8:y4). 70-2.00 (4H, m, 2.10-2.70 (12H, m), 4.03 (4H, t, J =
6.2 Hz), 6.00-6.80 (6H, brs), 6.92 (4H, t, J =8.7 Hz), 7.71 (4H, t, J =
8.7 Hz) 15 Bramdmerd: 2eddpre~sNHz HN n NH CAN NBC/ \ ~ C N N-C- z HzN NH
H Nv NH nHCI 0.25 g of
4-{3-[4-(3-{4[am no(i m no) net hyl ] phenoxy} propyl ) -1pi perazi nyl ] propoxy} benza
m di ne was suspended in 5.0 m of gthanol. 1.5 m of a 2. Omwl/L hydrogen

chl oride 20 soI u oh W& ed\t/\Bt he susaensi on. ere f
m of water vva HH sselui+oen—Fhe=s Ol S un er a
reduced pressure. Therea ter, the residue was filtrated vvrth et hanol to

obtain 0.25 g of 4-{3-[4-(3- {4 25 [am no(i m no) net hyl ] phenoxy} propyl )-1
218 pi perazi nyl ] propoxy}benzam di ne hydrochl oride. 1H NVR (ds-DVBO) b:
2.10-2.30 (4H, ™, 3. 1008 9fbXle na)codpdOnd. 38s(4blramhed7ih7thdH, d, J =
8.8 Hz), 7.86 (4H, d, J = 8.8 Hz), 8.99 (4H, s), 9.24 (4H, s) 5 Exanple 41
Me Me Me Me BaNE Mani@NN-GFLgran-e -ex@HPLe\4D-N~--\N O/ \ NHS HZN ~--~
NH ~nHCI The followi ng conmpound was obtained in the same nanner as Exanpl e
40. 4-{3-[4- 3-gad [la*nﬁgfrrorﬁr—rﬁmcr@wmf}yerPyl] 4-

met hyl phenox }pro yI) 1 p erazr -310 net hyl benzam di ne

hydr ochl orid}é{’ grQJCFIE)l 2“4 (10H m, 3.00-4.00 (12H m,

?4&,2 SLH 9t 7y: (li‘r‘iir1§ 2?5@2 1;1 %(5#03 %H 3 H2) o f- {054 89, (4H, m. 9.06

1.70-1.78 (4H, m), 1.93-2.03 (4H, m), 2.47-2.51 (2H,

10 m), 2.91-2.%4 (2H, m), 4.05 (2H, t, J = 6.1 Hz), 4.06

Il
It

(24, t, J 6.1 Bz), 6.93 (24, d, J 8.5 Hz), 6.94
(2H, d, J = 8.5 Hz), 7.57 (2H, d, J = 8.5 Hz), 7.58
(2E, d, T = 8.5 Hz)

Reference example 53

15 The following compound was obtained in the
same manner as Reference example 42.
4-[3-(4~-{[3~-(4-cyanophenoxy)propyl}amino}-1-
piperidinyl)propoxylbenzonitrile
'"H-NMR (CDCl,) &: 1.34-1.44 (2H, m), 1.45-1.70 (1H, br),

20 1.85-2.06 (8H, m), 2.40-2.60 (1H, m), 2.50 (2H, t, J =

7.2 Hz), 2.82 (24, t, J = 6.8 Hz), 2.85-2.95 (2H, m),




15 Exanple 42 HN ,--~ NH NC/ \ OONNCO/ \FCN--~~\ O-NN-O/ H NV
\’I N e follow ng conpound was obtained in the sane nmanner as Exanpl e
4U. 4-{3"[4-(3-{4-[am no(im no)nmethyl]-3

f I uor ophenoxy} propyl) - 1- pi perazi nyl ] propoxy}-2 20 fl uorobenzam di ne
hydrochl ori de 1H NVR (d6- DMSO + D20) 814 16-2.30 (4H, m, 3.35 (4H t,
219 J = 7.7 Hz), 3.58 (8H, brs.), 4.00-ﬁ.40 (4H, m, 6.99 7.09 (4H m,

7.66 (2H t, J 58 Hz anpges4 N4 VNGO 5yl O-N\ I H N~F nHCI
F~-NH NC F F éJVONGH %i{' T%’eE%fol I Ew3ngzzbrréoygd (\%’gs' L(%Bt ai neg il Ht%h)é 5 sane
manner as Exagpde-d095 4:43; [y (37{4sLamsgo(uminp)methyl]-2

f1 uor ophenoxy} propyl ) - 1- pi perazi nyl ] propoxy} - 3f | Uor obenzani di ne

hydrochl ori dereltd NVR(D2D) aBo12.94-2. 47 (4H, n), 3.63 (4H t, J = 7.4 10
Hz), 3.65-4.00 (8H, nm, 4.40 (4H, t, J =5.4 Hz), 7.32 7.36 (2H, m,
7.65-7.68 (4H, m Exanple 44 Ove MeO Ova MaO HN ~--° N H NC ~ ~ O-NVN~-O ~
~CN-~~~ O-N~-N~O

o0 oo
NG—@—O/\/\N/J\NH - NG © N,j\”’\/‘o—@cn
2

The fellowing compound was obtained in the

5 same manner as Reference example 42.

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

pyrrolidinyl)propoxylbenzonitrile

'"H-NMR (CDCLl,) &: 1.60-2.22 (7H, m), 2.50-2.90 (8H, m),

3.30-3.50 (1H, m), 4.08 {(2H, t, J = 6.3 Hz), 4.10 (2H,
i t, J=6.3 Hz), 6.94 (4E, d, J = 8.8 Hz), 7.57 (4H, d,

J = 8.8 Hz).

Reference example 55

)

HN  NH —
— NG—@—O N N o—@—cn
NC 0._~_Cl — N NS

2.98 g of piperazine was dissolved in 14 ml
of dimethyl sulfoxide, and then, 24 ml of N,N-

15 diisopropylethylamine and 13.5 g of 4-(3-
chloropropoxy)benzenitrile were added thereto at room
temperature, followed by stirring at 110°C for 3 hours.
After cooling to room temperature, a precipitate was
filtrated with a mixed solvent consisting of methylene

20 chloride and diisopropyl ether to obtain 6.65 g of a

solid, 4-(3~{4-[3-{4-cyanophenoxy)propyll-1-




H N wHCI NH The foll ow ng conpound was obtained in the sane manner as

npl e . 15 4-{3-[4-(3-{4-[am no(i m no) met hyl ]-2

hoxyptienoxy} propyl ) - 1- pi per azi nyl ] pr opoxy] - 3net hoxybenzam di ne
hydrochl ori de 1H NWVR (d6-DI\/SO) 8: 2.10-2.40 (4H, m, 3.10- 4 00 (14H, m,
3.88 (6H, s), 4.20 (4H, t, J 5.9 Hz) 6 20 (2H, 20 d, J = 8.3 Hz), 7.51
(2H, s), 7.51-7.53 (2H, : 901 6%4H s), 929(4H s) Exanpl e 45
O~-N NCO / 1 WHCI / / NH NH x CN NH The
fol |l ow ng co% n%lg%/aé g{? éo%ly?]y%ﬁén%gﬁéw%anner as Exanple 40. 5
4' {3-[4-(3-{ o}mef hykl h pr yl Iperazi, propoxy}[ 1,

- bi phenyl ] ﬁrgﬁl‘l@dﬂgjd%zréch}o%dg )lilx 2 D?/Eéla 2 584 (I:)D%] dﬂ(4H ,
3 20- 3. 90 (1441077) 414 11? (2H- &, 2JHz § b‘?,le; 6629{4(&2"'@ . A 555 958"'2) 10
7.11 (2H, d, J = 8 Hz)| 7.18 (2H, (2H, d, J =8
Hz), 7.89-7. 974p(6h|n}n) 9.16 (2H, s) : 931 9. 33 (4H m , 9.49 (2H, s)
Exanple 46 Me ~--~ M ~-~ M/ OGNNO~/ O-NVMNFONC ~ | V 'nHC | /
CN HEN | rﬂ—lCIRdfdré\ll-d:é\ll-éMﬂzpil'@e%ol | owi ng conmpound was obtained in the 15
sanme manner as Exanpl e 40.
4-{3-[4-(3-{4-[am no(i m no) nmet hyl ] phenoxy} - 2net hyl pr opyl ) - 1- pi perazi nyl ] -2m
et hyl propoxy} benzan di ne hydrochl g de 1H NVR(: DZO) 8. 1.20 (6H, d, J = 6.8

Hz), 2.66-2.70 (24M® HN__NH . e
NC 0._~_Cl - NC@-OWNuNWo—Q—CN

The following compound was obtained in the

same manner as Refersnce example 55.
4-(3-{4-[3-({4-cyano-2-methylphenoxy)propyl]-1-
piperazinyl}propoxy)-3-methylbenzonitrile

10 ‘'H-NMR {CDCl,) &: 1.99-2.05 (4H, m), 2.21 (6H, s), 2.40-
2.56 {(12H, m), 4.07 (4H, t, J = 6.3 Hz), 6.85 (2H, d, J
= 8.4 Hz), 7.40 (2H, brs), 7.47 (2H, dd, J = 1.4, 8.4
Hz)

Reference example 57

)

F HN NH F F

—/ N
NG O._~_Br = NG 0\/\’”\._/”\/\’0 CN

15 The following compound was cbtained in the

same manner as Reference example 55.
-{3-{4-[3-{4-cyano-3-fluorophenoxy)propyi]-
l-piperazinylipropoxy)-2-fluorobenzonitrile
*H-NMR {CDCl,) &: 1.95-2.02 (4H, m), 2.30-2.70 (12H, m),
20 4.07 (4H, t, J = 6.3 Hz), 6.71-6.77 (4H, m), 7.50 (2H,

dd, J = 7.7, 8.7 Hz)



22 m, 3.31-3.36 (2H, m), 3.47-3.52 (2H, nm), 3.55-4.00 (8H, mM, 4.09-4.13
&l, m .21-4.25 (2H, m, 7.19 (4H, d, J = 8.8 Hz), 7.81 (4H, J=8.8 Hz)
nplle ™47 OBn n OBn O-N N~O ~ ~ | ~ ONONONC ~ ~1 ~ CN ~ HN~ 'nHC ~NH
NH NHZ 5 70 ml of ethanol was added to 1.00 g of 4-(2
(benzyl oxy) - 3- (4-[ 2- (benzyl oxy) - 3-(4cyﬂ gphenoxy) propyl ] -1pi perazinyl } propo
xy) benzonitrile. Wile cooled by ice, 5 rogen chl oride gas was introduced
into the m xt il 1t _begame saturated, followed by stirring at
room t enper at%%?%?cglgé%%rﬂﬂ;if $§er eafter, 20 nl of ethanol was further
added to the reaction m xture. Wile cooled by ice, hydrogen chloride gas
was introduced into the m xture again, until it became_saturated, 15
fol l owed by stirring at. repm tgypegature for, 2@ h urh{.—\ﬂ'bg\rﬁﬁc ion mxture
was concentrate der a reduced—gressure to pbtain »357¢g oiﬁ@zl e yell ow
solid. 1.24 gno obt ai ned sol 1 d Was paSpenged i n a2@ ni @nol , and
2.20 g of ammonium acetate was then added 20 thereto at room tenperature,
foll owed by stirring for 4 hours under heated to reflux. The reaction
m xture was cooled to rﬂgm%eﬂger ature, and (ijt was E?Eem caongent hat ed under
a reduced pressure. The bbtaiTed” 84| GoPAHEddVeEoPRERIPRoMePhERS! , and a 2
mol / L 222 S% rqgen chlé)sripge ef hanol _sol uii 0P Was then added to the

. nher eference eXam .
sol ution. The Sol vént was tenpbved under a redutedd pressure, and the

obt ai ned yel 1,0 | 4 O e i.f1ed j. L ography

[ YMC- CGEL, CDS—4A 3)IS_(Z){OA! S[Sj(l)va(s%pdéfédféé\tg gy?%%éggg?%% %???gggg]ugous solution] to
obtain a I -Ippeg:% i quﬂgg i C I i S
added to ?ﬁe%(r)lbt ai nzceidr{yol}o}lr prod}a}(r:%,%?%}1?%5@%&%%/6%%???%%gﬂgteiggkégtggqg\gg for 7

hours. The réackiian (Al -Xtug®) VRS zoneent 4@t egyungdey 2. 1educed pressure. The
10 obtained solid was filtrated with isopropanol to obtain

m), £.29 (4H, £, J = 6.0 Hz), 7.35-7.39 (2H, m}, 7.70-

7.72 (2H, m}, 7.86-7.89 (2H, m)

Reference example 59

)

N

HN  NH
f—
NGOO\/\C, - NG—@—O’\/N\_JN\/\OG—CN

10 The feollowing compound was obtained in the
same manner as Reference example 55.
4-(2-{4-{2-(4-cyanophenoxy)ethyl]-1-
piperazinyllethoxy)benzonitrile
'H-NMR (CDCl,) 6: 2.50-2.70 (8H, m), 2.84 (4H, t, J =

15 5.7 Hz), 4.14 {4H, t, J = 5.7 Hz), 6.93-6.97 (44, m),
7.57-7.60 (4H, m).

Reference example 60

)

7\
[CRas LS. eas S et ol
NC " NG CN



g of a white solid,
za -f4[ am no(i m no) net hyl ] phenoxy} - 2- hydr oxypr opyl ) - 1pi perazi nyl ] - 2-
r oxypr opoxy}benzam di ne hydrochl oride. 15 1H NVR(D20) 8: 3.50-3.70 (4H,
3.80-4.00 (8H, m, 4.21-4.31 (4H, m, 4.55-4.65 (2H, m, 7.10-7.30 (4H,
7.70-7.90 (4H, m Exanple 48 NC~-§~¢I\LIZN~C~\ CN~HN/ \ C-NVN-O/ \ NH
s

} H N wHCI NH The fol |l owi ng conpoun obtained in the 20 sanme manner

\
as Exanpl e 40. fol

4-13-[4-(2-(4-[am no(i m no) met ‘TJ] p%e O%?‘é?%y‘f?sl%?%%%g%?n;ﬁ pr opoxy} benza
i dine hydr oehlpr et NVR R DY Biarg 20-2530 (2H brm) 3. 20390
(14H, m, 4.22 (2H t, = 6.0 Hz) %H brs), 7.16-7.25 25 (4H, m,

7.87-7.92 (4R M) (E)L4 442 Efﬂa 4 é héﬂ@x 22§u8e§ 14 2M- S) , 9.32
(2H, s) Exanpl em)49 HN]{)[ NH[i_t @ J% I%_b y) qO [~O ~ [
HzN nHCl NH Fhgefrald:iomin g.zcmmcgmdlw@s p@ém@@ﬂtrméhe sane manner as
Exanple 40. 5 4-{2-[4-(2-{4-[am no(i m no) net hyl ] phenoxy}ethyl)-1

pi perazi nyl ] énhoxy} bepzam di:ne Jyokodchd ordrle dH NMROSds2DMVESE) 8:=3. 20- 3. 90
(14H, m, 4.40-4.60 (4H, m, 7.23 (4H, d, J = 8.8 Hz), 7.89 (4H, d, J = 8.8
Hz), 9.06 (48.6Hz)9. 29 {/AHA4RK) d0 Bxanmle B0) C58+5-90~[2H+-Nn}%-O N N NC
(~1 ~CNHNI VnHC | ~ NHz NHz NH The foll ow ng conpound was obt ai ned
in the sane mwaydert .4 Bdhplmw 40..56-7.3% (4H, m)

Reference example 61

Me
Q,O\A,m HN__NH @,o\/l\,N N\)\,OO
—_—
NC NG -nHC! CN

The following compound was obtained in the
10. same manner as Reference example 55,
—(3-{4-[{3-(4-cyanophenoxy)-2-methylpropyl] -1-
piperazinyl}-2-methylpropoxy)benzonitrile hydrochloeride
'H-NMR (CD,OD) &: 1.22 (6H, d, J = 6.8 Hz), 2.50-2.70
(2H, m), 3.00-3.80 {12H, m), 4£.05-4.15 (4H, m}, 7.10-
15 7.15 (4E, m), 7.66-7.70 (4H, m)

Reference example 62

)

OBn OBn OBn
HN  NH T

oA Br \ O\A/NUN\)\,O
AT - AT Q,,

The following compound was obtained in the
same manner as Reference example 55.
4-(2-(benzyloxy)=3-{4-[2-(benzyloxy)}-3-(4-

20 cyanophenoxy)propyli-l-piperazinyl}propoxy)benzonitrile



4- ({(E)-4-[4-((E)-4-{4-[am no(i m no) met hyl ] phenoxy}-2

enyl - pi perazi nyl ] - 2- but enyl } oxy) benzam di ne 15 hydrochl ori de 1H NMR
(db-DVsO): 3.10-4.00 (19H, m, 4.76 (4H d, J =4.4 Hz), 5.94-6.03 (2H, m,
6.10-6.30 (2H, M, 7.19 (4H d, J = 9.0 Hz) 7.87 (4H, d, J = 9.0 Hz), 9.04
(4H, s), 9.27 (4H, s) 20 Exanple 51 4 /\ NCONYN) ~HN/ \ O-N*N~ CN
HzN ~nHCl ~ ' ~ NH2 NH The foll ow ng c%ﬁ%ound was obtained in the sane

manner as Exapp

4-13-(4-{4-[am nof\ mi ng)lﬁret%yl?b4e[r)lz§/f§3 }%gfaz hyP) propoxy] beniam dl ne
hydr ochl ori dey 50711;%§ M0 4891214 239 6254-8) 083 1 4 w9 (16H, m,
7.46 (2H, d, J = 8.8 Hz), 7.91" (2H, d, J'= 8Hz)790810 4H, m, 9.14
(2H, S) 9. 33 (2H.7 S§5 916112 (H $)55975§9(2tﬂH Shy Exanmple 52 HNi--~ NH
NC/ ~ O-N-N\"/ - |\f PZN Nz Wil 10 The fol I owi ng compound
was obt ai ned Réféﬂf@qcs@ar@xgm@x@reas Exanpl e 40.

4-[4-(3-(4-[am no(i m no) net hyl ] phenoxy} propyl ) -1 pi perazi nyl ] benzam di ne
hydrochl ori de 1H NVR (db-DVSO) b: 2.20-2.40 (2H, n), 3.00-3.50 (8H, 15 m,
3.50-3.70 (2H, m, 4.10- 4.20 (2H, @, 4.22 (2H, t, J = 6y Hz), 7.16-7.20
(4H, m, 7.82 (2H, d, J 8.9 Hzp( 7.86 (2H, d, J = 8.8<Hz), 8.77 (2H, s),

8.93 (2H ), P O.HR_(BM, 5). Pe 53NN K \
O-NAN~- CN / g@@\w’\e S EET — %
N NC nHGI CN

5 The following compound was obtained in the

same manner as Reference example 55.

-{3-{4-[3- {4-cyanophenoxy)propyl]-Z2-methyl-1-
piperazinyl}propoxylbenzonitrile hydrochloride
'H-NMR (d¢~DMSO) &: 1.30-1.50 (3H, m), 2.00-2.40 (4H,

10 m), 3.10-4.00 (11H, m), 4.10-4.30 (4H, m), 7.11-7.15

(4H, m), 7.79 (4H, d, J = 8.4 Hz)

Reference example 64

CO,Et
H N\_/N H -2HCI Vanm
NC“<:>F0\/\¢Br - NC-<:>—0\/\“NL*N\/\,O—<:>FCN
CO,Et

The fcllowing compound was obtained in the
same manner as Reference example 55.
15 ethyl 1,4-bis[3-(4-cyanophenoxy)propyl]-2-
piperazinecarboxylate
'"H-NMR (CDCl,) 8: 1.22 (3H, t, J = 7.1 Hz), 1.92-2.00
{4H, m), 2.36-2.80 (8H, m), 2.83-2.90 (1H, m), 3.10-

3.15 (1H, m), 3.24-3.30 (1H, m); 4.03-4.20 (6H, m),



H2N ~nHCl NHz
Exan’e 40. 4-[4-(5-{4-[am no(imnm no)nethyl]phenoxy}pentyl)-1

plper azi

225 The foll owi ng conpound was obtained in the sanme manner

yl ] benzam di ne hydrochl ori de 1H NVR (d6-DVSO b: 1.42-1.54 (2H,

m, 1.74-1.90 (4H, 1), 3.00-3.20 (4H, ), 3 .20-3.50 (4H ), 3.50-3.70 5

(2H, 1), 4.06-

Hz), 7.82 (2H, d, J = 9.1 7.85 (2H

4.16 (4H, , 7 16 (2H, = 9.1 Hz), 7.17 (2H, d, J = 9.1
9

d, J =91 H). 8.85 (2H s), 8.99

(2H s), 9.1% (@HeSyg 0y 24 IQ)ZH 75 <Exagpl ?4fd Mo Me ~ O-NVN-O -0 NVN O HzN

~~nHC ~i. NH NC ~ NHz 10

obtained in t

| | owi ng conmpound was
S BS ggarrpl e 40.

4-{3-[4-(3-{4-[am no(|mno)rrethyl]phenoxy}propyl) 2

met hyl - 1- pi per azi nyI]propoxy}benzam di ne hydrochl oride | H NVR(Dz0) b:
2.20-2.50 (4H, m, 3.33-3.60 (pE, n), 15 3.72-4.04 (6H, m, 4.20-4.40 (4H,
m, 7.17-7.20 (4H, m, 786(4;h|,\/d 8.4 Hz) ExarH)Ie 55 NC/ ~ O-N"NMD ~

/ CN ~ HN/ \
obtai ned in tHe

N~O ~ / NH HzN nHCINé\I_@_Q)e f ol 1owi rlgﬁoq@gd was

0. _~_Br
nHCI Me

The following compound was obtained in the

same manner as Reference example 55.

5 4-{3-[{2-[[3-(4-

cyanophenoxy)propyl] (methyl)amino]ethyl} (methyl)amino]

propoxylbenzonitrile hydrochloride

'"H-NMR (d,-DMSO) &: 2.23-2.29 (4H, m), 2.85 (6H, s),

3.28-3.70 (8H, m}), 4.19 (4H, ¢, J = 6.0 Hz), 7.13 (4H,

10 d,

J=28.6 Hz}, 7.79 {(4H, d, J = 8.6 Hz), 11.57 (2H,

brs)

Reference example 66

c—<i:?-c

I\ LA
HO\/\/N No~O0H —>» NC_@_O\/\,N N\/\/OQCN

0.40 g of 3-[4-(3-hydroxypropyl)-1-

'piperazinyl]l-l-propanol was suspended in 4.0 ml of N,N-

15 dimethylformamide, and then, 0.16 g of 60% sodium

hydride was added thereto, followed by stirring for 1

hour. Thereafter, 0.57 g of 2-chloro-5-cyanopyridine

was added thereto, and the mixture was stirred at room

temperature for 4 hours. Thereafter, 5 ml of

20 diiscopropyl ether and 5 ml of water were added to the




226 sarre manner as Exanpl e 40.

g -{4-[am no(i m no) net hyl ] phenoxy} propyl ) -1, 4di azepan- 1-yl ] pr opoxy}
zam dl ne hydrochl ori de 1H-Nl\/R(d6-DI\/BO) b: 2.10-2.40 (6H, nm, 3.20-4.00

(14H, 5 m, 4.21 (4H, t, J 5.9 Hz), 7.17 (4H, d, J = 8.8 Hz), 7.86 (4H,

d, J =8.8 Hz), 8.96 (4H, s) 9.23 (4%1@) Exanple 56 n ,NH -~O NC / \

O-N~O\ / CN -' HN/\O~N\/Nszn The foll ow ng conpound was

obtai ned in the E%cgarpé gg O then filtrate
4-{2-[1-(3- {4 [am no(| m n rret hyl ] phenoxy péop?/ﬁ% Hglsperleal n;}l]ertahoxy} benza

mi di ne hydrogh qu&ﬁiriudrl‘i!\d?% %VSQJ_Pd 16-6?3J-§§Q6§32 5ﬂ?c ailioe@ -2. D0 (2H,
m, 2.10-2.30 (2H, n), 2.80-3.00 (2H, H; 3. 50-3.60 (2H,

. 4.10- 4. 2% Ak L) R ﬂldJ 88Hz)785(2HdJ 8.8
ﬂ% 7.86 (Zﬁy(d ler- .Xﬁ%r]&p%j;'g 9.00 (4H, m, 9.24-9.25 (4H, n) Exanple

57 NC/ \ O-NidNr=MNi@y1 /pﬁwxy M inomNHH HEN nHCI H O\~/ NHz The

foll ow ng conpound was obtained in the 20 sane nmanner as Exanpl e 40.

4-(3-{3-[ 63- {4-NMR22ZDC1, + CD,0OD) &: 1.90-2.10 (4H, m), 2.50-2.62
{(12H, m), 4.42 (4H, t, J = 6.4 Hz), 6.85 (2H, dd, J =
0.6, 8.8 Hz), 7.83 (2K, dd, J = 2.4, 8.8 Hz), 8.48 (2H,
dd, J = 0.6, 2.4 Hz)

Reference example &7

10 Reference example 67-1

H.N>-0H  Bog,0

NG—@—O’\/‘Br 2 - - NG—O—OMN’WOH

Boc

1.00 g of 4—(3-broﬁopropoxy}benzonitrile was

dissolved in 10 ml of N,N-dimethylformamide. 0.73 ml
of 4-amincbutyl alcchol and 1.06 g of potassium
carbonate were successively added to the obtained

15 solution, and the mixture was stifred at room
temperature for 12 hours. Thereafter, a 1 mol/L sodium
hydroxide aqueous sclution and chloroform were added to
the reaction mixture, so that the organic layer was
separated. Thereafter, the aqueous layer was extracted

20 twice with chloroform. The separated organic layer was
combined, dried over anhydrous magnesium sulfate. The
solvent was removed under a reduced pressure. The
cbtained o0il product was dissolved in 10 ml of

chlecroform, and then, 1.08 ml cof triethylamine and 1.68




[ am no(i m no) met hyl ] phenoxy} propyl )am no] -1
r ol i”]yl } propoxy) benzam di ne hydrochl ori de 1H NVR (ds- DVSO) b:
(6H, m, 3.00-4.10 (10H, m, 4.21-4.26 (4H, m, 7.18 (4H, d, J =

8.8 Hz), 7.86 5 (4H, d, J = 8.8 Hz), 8.96 (4H, brs), 9.24 (4H, brs),
9.80-10.02 (2H, br) Exanple 58 HN NH '\@; ~ O~N-N~O ~CN ~- - ~OM\N~-N~O ~ 8oc
HzN H nHCI NHz The fol |l owi ng conpound ]s obtained in the sane manner as
Exanpl e 40.

4-(3-{[1-(3- 2991 o na G nol et nyt TRRRIARY p‘?’%ﬁ?ﬂ?@ﬂ%. p&Fi Gl'8y1 1 ami no} pr opo
xy) benzam di hydr.qchl 00- ,

2ygao 3.70 (1 %ﬁ)qu,oqlc ﬁl%%a PPI%O%E %m g’eﬁpéil%@ﬁl?e ﬂ?ﬂ 7 (2H,
d, J = 8.8 Hz) gaks88 (D &hivem: 8 @mo@e@%ﬂ-@efdfg' rééﬁlucgd28 (4H, s),
960980(2Hn)ExarrpIe59NC~~ Boc ~ CN HzN H
~ 1 NH nHCl @H%éﬁ%%é(ﬂ|Th@ﬂ&hﬁﬁﬁﬁ““@%h 5a@$&§%@egnﬁnwébérsﬁgﬁe”anner as
Exanpl e 40. 4-{3-[(1-{4-[am no(imno)rrethyl]benzyl} 4 20

pi peri di nyl ) anidea] proopoey Jteenizang di ety oché of +glen 1&+ Mtﬁefdba@lvso) b:
2.00-2.40 (6H, m, 2.90-3.70 (7H, 228 m), 4.22 (2H, t, 6.1 Hz),
4.30-4.50 (2Heparatedlt (2 skparatdd otgagnid. B@y@rO@aélﬂrﬁsh‘kd 7.87 (2H,
d J =8.7 Hz), 7.90 (2H, d, J =8.7 Hz), 7.9S (2H, d, J = 8.7 Hz), 9.03
(2H, s), 9.26ugce@s@allymwith 4GEBREl (Mith g saturated agqueous

solution of sodium chloride, and then dried over
anhydrous magnesium sulfate. Thereafter, the solvent
10 was removed under a reduced pressure. The cobtained oil
product was purified by silica gel column
chromatography [eluent; n-hexane : ethyl acetate =1
1] to obtain 0.63 g of a colorless oil product, tert-
butyl 3-(4-cyancophenoxy)propyl (4-
15 hydroxybutyl)carbamate.
‘H-NMR (CDC1,)8: 1.43 (9H, s), 1.53-1.80 (5H, m), 2.00-
2.10 (2H, m}, 3.10-3.30 (2H, m), 3.38 (2H, t, J = 6.8
Hz), 3.60-3.80 (2H, m), 4.02 (2H, t, J = 6.1 Hz), 6.90-
€.95 (2H, m), 7.55-7.60 (2H, m)

20 Reference example 67-2

NC—@-Q’\/’\N’\/\/OH . NC—@—Q’\/\N’\/\CHO
Boc Boc

A mixed solution consisting of 0.32 ml of
oxalyl chloride and 14 ml of tetrahydrofuran was cooled
to -60°C, and 0.35 ml of dimethyl sulfoxide was then

added drcopwise to the solution. The mixed scluticn was



9.
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e6OIVE

patat
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H s)

-2.
7.
7 (4
_ CN /A %N%%t@éﬂ*d&c%%&%%ﬂ@tﬁnmgnwkh?%”g ggnmgourd twas _obt ai ned
n the sane manner as Exarrple 40. 4-13-([4-[(3-(4

(0]

\
| om ng conpound was obtained in the sanme manner as Exanpl e
(

|
2-[(3-[4 10

i m no) et hyl ] phenoxy} pr opyl ) (net hyl ) am no] et hyl }

) am no] pr opoxy} benzam di ne hydrgxfgl ori de 1H NVR (ds-DVSO b
30 (4H, m, 2.85 (6H, s), 3.20

17

(b 38 500 ot 3ot SR R 15

0 (8H m, 4.22 (4H t, :60

HN M NC O-N~. N~O~-CN ~ Y~'~O-N~. ~ NH M \ / HxN nHCl Me O

5

[ anmi no(i m nolyethy 1Y - Reb but yLi awsz BLt9R X:‘é]rB%Hzé%@ di ne
hydr ochl ori de 229 1H (ds Dlvs%g%a@ﬂ)g ESO 1§8 2A{H, %@ .30 (4H,
n, 2.80-3.2@a@8ﬂddﬁd Feoddr i, cRerdt & @vérFB)mlﬁuﬁ¥S(4FWh@ J 9 0 Hz),
7.86 (4H, d, J = 9.0 Hz), 8.97 (4H s), 9.00-9.60 (2H br), 925(6H s).
Exanpl e 6Z N@btain@d\hrl‘sb@tCI%d-ll\hmon@vé\b MNOrre@Nik ~-80HXNor \2 ~ NHX ~COxE2
nHCI CO Et x

10

15

20

hours, and thereafter, 1.77 ml of triethylamine was
added dropwise thereto. After the reaction mixture was
warmed to room temperature, water and chloroform were
added thereto, so that the organic layer was separated.
The separated organic layer was washed with a saturated
aqueous sclution of sodium chloride, and then dried
over anhydrous magnesium sulfate. Thereafter, the
solvent was removed under a reduced pressure. The
obtained o0il product was purified by silica gel column
chromatography [eluent; n-hexane : ethyl acetate = 1

1] to cbtain 0.65 g of a colorless oil product, teft—
butyl 3-(4-cyanophenoxy)propyl (4d-oxobutyl}carbamate.
'"H-NMR (CDC1l,) &: 1.56 (9H, s}, 1.83-1.90 (2E, m), 1.90-
2.10 (2H, m), 2.47 {2H, t, J = 6.9 Hz), 3.23 (2H, t, J
= 6.9 Hz), 3.37 (2H, t, T = 6.9 Hz), 4.02 (2H, t, J =
6.1 Hz), 6.91-6.95 (2H, m), 7.55-7.60 (2H, m), 9.78

{1H, s).

Reference example 67-3

H N’\/‘o—Q-CN Boc .0
NC—@—OI\/\N/\/\CHO 2
Boc NaBH(0QAc) ,

Boc
L OS2

Boc



The foll owi ng conpound was obtained in the sane manner as Exanple 40. Ethyl
’(3 {% am no(i m no) met hyl ] phenoxy} propyl )[1

{4-] no(i m no) net hyl ] phenoxy} propyl)-4 10 pi peridi nyl ] am no}hexanoat e
hydrochl oride 1HNWR (d6-DMSO 8: 1.18 (3H, t, J = 7.1 Hz), 1.25-1.40 (2H,
m, 1.45-1.65 (2H, m, [.70-1.90 (2H 93 2.10 2. 40 (1DH, m), 3.00-3.90
(11H m, 406(2H q, J71Hz) 4.10-4730 (4H, m), 7.16-7.21 (4H, M,

.86 (4H, d, 15 J = 8. 80@ 4614\1#{@%%9&1 E'?(f(_m s), 11.05 (1H, s),

I1 20 (1H, s) Exanmpl e 63 N O~-N"N~" NHAc HzN The

foll ng co t _ a l; -
N?{ 60\[M4 ?3 {Wn%ﬁo@mt H?p%}%ﬁ%és pr§§$g)% 88 RATRlS el

pi perazi nyl ] hexyld agetamige-ny1 2390 ik AMRi&CDCEE) 18! cbodBalid? i4H, m,
1.44-1.54 (4H, n), 1.90-2.10 (2H, n), 1.97 (3H s), 2.10-2.80 (15H, m),

3.21- 3 26 (2H5 mL d%(HSMéHﬁernd ch BoBitk) soduBioh. 5@n@&ﬁnlﬂ@§b 5@ 92 (2H
d. J =8.7H), 7.55 (2H, d,"J = 5 8.7 Hz) Exanple 64 HN ,

O~NVN~O 5~ NE @—%}-a@rJNTd@ﬁpoxyMérM)@nbtyipe was addeEﬂlHto~'E-h-e( ~~/ ~~O*N
NCO v solution, and thereafter, 0.60 g of triacetoxy sodium

borohydride was added thereto. After this reaction
mixture was warmed to room temperature, the mixture was
stirred feor 19.5 hours. The reaction mixture was

10 slowly added to a mikture consisting of a 10% potassium
carbonate aqueous solution and chloroform, and the
organic layer was separatea. The separated organic
layer was washed with a saturated aqueous solution of
sodium chloride, and then dried over anhydrous

15 magnesium sulfate. The solvent was then removed under
a reduced pressure. The obtained oil product was
dissolved in 10 ml of chlorofeorm, and then, 0.39 ml of
triethylamine and 0.62 g of di-tert-butyl dicarbonate
were added to the solution, followed by stirring at

20 room temperature for 3 days. The solvent was removed
under a reduced pressure, and the residue was purified
by silica gel column chromatography [eluent; n-hexane :
ethyl acetate = 2 : 1] to obtain 0.30 g of a colorless
0il product, tert-butyl 4-{(tert-butoxycarbonyl) [3-(4-

25 cyanophenoxy)propyllamino}butyl [3-(4-
cyancophenoxy)propyl]carbamate.
'"H-NMR (CDCl,) &: 1.42 (18H, s), 1.45-1.55 (4H, m),

1.80-2.10 (4H, m), 3.10-3.30 (4H, m), 3.30-3.50 (4H,



HN~-~NOWw nHCl 0.8 g of 4-(3-{4-[3-(4-cyanophenoxy) propyl ]

mi perd@a nyl } propoxy) benzonitrile was dissolved in 20 m of chloroform

a 180 of ethanol was then added 10 thereto. Wil e cooled by ice,
hydrogen chl ori de gas was blown into the solution. The solution was reacted
at roomtenperature for 24 hours. Therﬁz ter, the solvent was renoved under
a reduced pressure. The obtained resid and 0.84 g of nethoxyam ne 15

hydrochloridé]men@[fpspﬁpdeg |? n6 of etgagel fo |33H00§Ied b¥ﬁice 4.2

m of triethyl'dn ne was added esus ensi on, ystlrrlngfor 5
hours. The sqlyyenty Wap I ey nder a reduced pressure. 30 m of
chloroformand 30 M of a 1nol7L sodi um hydroxi de 20 aqueous sol ution were
added to thepiHaidied r8siwie. &9 that the organic |ayer was separated. The
separated organic |ayer was dried over anhydrous sodium sul fate and then
concentrated under a reduced pressure. The 231 obtai ned resi due was
purified by si lica gel col um chr omat ogr aphy [ el uent . —chl oro e anol

=20 : 1] to @ e breayn_sgleb@: N '@—g’b’f"\' N’\b’f‘a
soI id was di sSo @qm ofo-@_&o 2 mM of a 2m)IK4Yhydrogen
chl ori de et hanol sol ut| on was added thereto. The sol vent was renovedo.ender
a reduced pressure, and the obtained residue was filtrated with ethanol to

obtain 0.5 g of a white solid, 4-(3-[4-(3-(4 10

[ am no( et hoxyi m no) methy 1pL0 D} perazi nyl ] propoxy} - N -nmet hoxy
benzam di ne hydrochl ori d>e‘50] %W P%I\)éal !EZP 2.20-2.40 (4H m,

3. 25- 4. 00 5( 14Hq .3 =6.0 H), 7.15 (4H 15 d,
J:~0H§’§é sgg)p(he“?’l (p%pﬁ)arﬁr@swgm : (

piperidinyl)propoxylbenzonitrile was dissclved in 5.0
ml of N,N-dimethylformamide, and then, 0.21 ml of ethyl
6-bromchexancate and 0.49 g of potassium carbonate were
successively added to the solution, followed by

10 stirring at room temperature for 7 days. Ethyl acetate
and water were added to the reaction mixture, s¢ that
the organic layer was separated. The obtained organic
layer was washed with a saturated saline solution, and
then dried over anhydrous magnesiqm sulfate. The

15 resultant solution was then concentrated under a
reduced pressure. The obtained oil product was
purified by silica gel column chromatography [eluent;
chloroform : methanol = 40 : 1] to obtain 0.40 g of a
colorless o0il product, ethyl 6-([3-(4-

20 cyanophenoxy)propyl] {1-[3-(4-cyanophenoxy)propyl]-4-
piperidinyllamino)hexanocate.
'H-NMR (CDCl,) &: 1.25 (3H, t, J = 7.1 Hz), 1.20-1.66
(10H, m), 1.85-1.99 (6K, m), 2.25 (2H, t, J = 7.6 Hz),

2.42-2.49 (5H, m), 2.61 (2H, t, J = 6.6 Hz), 2.90-3.10



(4H, Dbr), 2.

N N~
forl ow co

00-13.00 (2H, br) Exanple 65 HN n OEt NC~-O-NvN~O--CN -
O ~4NH HHN n N~Ma ~--~O-N NOD M N ~-= NH H ~nHCl The
npound was obtained in the sane manner as Exanple 64. 2D

4-13-[4-(3-[4 [im no(net hyl am no) et hyl | phenoxy} propyl)-1
propoxy}-N—nethyIbenzanidiﬂgahydrochloride 1H NMR (d6- DMSO +

pi perazinyl ]
DzO 8: 2.20
3.90-4.00 (8

(4H, d, J =

230(4H rr) 300(6H 32 s) 330340(9H m,
H 6._ 1 H, 2
52 Her‘ Exa f%% o, 6Hé)Hz & 04 &2@{ s P24,

2 ~O~NVN-~

7.75

< Y- --O-NVN-0~4

£ NH H N N -1 43 N0, Ny Nw W ok 5, Bhe o gkl 40 rgommon. vas

obtained in the 'same nanner as Exanpi e 64. "N allyl-4-(3-
[ (al Iyl am no){.igg n@uretdy! ] phenoxy} propyl ) -1

pi perazinyl ]
2.20-2.30 (4

5

10

15

20

25

propoxy}benzam di ne hydrochl oride 10 1H NVR (ds- DVSO) b:
the fYrerk3e4arfddl & 144,

Reference example 69-1

Y

1.85 g of 4—[3—(1—
piperazinyl)propoxylbenzonitrile was dissolved in 10 ml
of N,N-dimethylformamide, and then, 1.77 g of potassium
carbonate and 1.79 g of tert-butyl 6-
bromchexylcarbamate were successively added thereto,
followed by stirring at room temperature for 22 hours.
Thereafter, a 1 mol/L sodium hydroxide agquecus sclution
and chloroform were added to the reaction mixture, so
that the organic layer was separated. Thereafter, the
aqueous layer was extracted with chloroform. The
organic layers were combined, and dried over anhydrous
magnesium sulfate. The solvent was then removed under
a reduced pressure. The obtained oil product was
purified by silica gel column chromatography [eluent;
chloreoform : methancol = 10 : 1] to obtain 3.46 g of a
colorless oil product, tert-butyl 6-{4-{3-(4-
cyanophenoxy)propyll—l-piperazinyllthexylcarbamate.
"H-NMR (CDC1,} &: 1.20-1.80 (8H, m), 1.44 (%9H, s), 1.96-
2.02 {2H, m), 2.32-2.54 (12H, m), 3.00-3.20 (2H, m),

4,06 (2H, t, J = 6.3 Hz), 4.50 (1H, brs), 6.92-6.96



m, 4.00-4. 0 (8H, m, 5. 23 5.33 (4H m, 5.89-5.98 (2H, m, 7.16 (4H, d, J
.2 7.85 (4H, d, J 8.2 Hz), 9.07 (2H, s), 9.55 (2H, s), 10.05 (2H,

¥ ExaniPe 67 r- vHONnNH NC~O~-N N~O~-CN ~O~-N N~O-~,. HzN V N OH nHCl 15

5.9 M of water and 23.7 nml of ethanol were added to 2.06 g of

hydr oxyl am ne hydrochl ori de and 0. 60

4-(3-{4-[3-(4-cyanophenoxy) propyl ] - 1p|g]pe§ azi nyl } propoxy) benzonitrile. Then,

4.14 m of triethyl.am d thereto and the m xture was 20 subject
to heating tézr%éf ?("JX fﬂ%ﬁo ‘t er cool i ng 233 to room tenperature,
a precipitat nmol /L hydrochloric acid and ethanol were
added theret% \z;f% sso %gﬂﬁie%rjgelzzn The sol vent was renoved under reduced
pressure. The obtained residue was purified by 5 silica gel chronatography
[ YMC- GEL, ODS- AM_120- S50, eI uent; water] to obtain 0.44 g of _a white solid,
4-{3[ 4- (3-{ 4 ¢y dnox) I”mW_t“ﬁ% ]W}w@bmﬁw*@pox
y}-N -hydroxybenZam di ne drochl oride. 10 1H NMR (&Fi - DMSO ¥ DzQ a8
2.20-2.30 (4H, m, 3.30-3.50 (4H, r’r), 3.50-3.90 (8H, m, 4.20 (4H, t, J =
5.6 Hz), 7.18 (4H, d, J = 9.2 Hz), 7I(4HdJ 9.2 Hz). Exarrple68HO

N n NHz ag. NaO-lHONgsg fgo/(z:;é§e[r4t(@t{y§t 6 (A ~O~N NCO--6 HN "= N OH

HzN " --~ N OH nHCI
[:mh%lﬁ?i%ifxe%‘sm AR Qﬂxy %ﬁgﬁ@ﬁrﬁéﬁz'%@lﬁ% PEWAPEr, and
aqucous S8 UEToRACHY bt pit S Ual 207 WA (1 AT Er AR 1wl wALhed wi th

wat er and et bgnol,tq soRtaig, 19142 9 i Boom t
4-{3-[4-(3-{4] am no?hy I‘OXSyI % no)n Syaﬁe/%enoxy pr opO em?%g?a%;:ﬁyl ] pr opox

y}- N -hydroxybenzamgi-ae. T'Fl-el}MEf(t%%Dl‘@@ 51 e B0- @a@orérf’rb‘vem 2. 20-2. 80

(12H 25 n), 4.02 (4H, t, J = 6.3 Hz), 5.71 (4H s), 6.91 234 d, J
= 8.7 Hz), 7uh9ef4dH réduted Hrésiiire.9. 45 Zﬂ'ﬂwt@)necﬁxﬁé@i@ué%é‘@ N n NH HN
nNNH. )--~~O-NN0~6 . ~~ Y ~O-NNCO~-~"' HN~NOHHN~ NH

filtrated with ethyl acetate-ethanol to obtain 2.51 g
10 of a solid, 4-{3-[4-(6-aminohexyl)-1-

piperazinyl]propoxylbenzonitrile hydrochloride.

'H-NMR (d,-DMSO)} &: 1.20-1.80 (8H, m), 2.10-2.30 (2H,

m), 2.74-2.79 (2H, m), 3.00-3.50 (14H, m), 4.19 (2H, t,

J = 6.0 Hz), 7.12 {(2H, d, J = 8.8 Hz), 7.79 (2H, d, J =
15 8.8 Hz}, 7.91 (3H, brs)

Reference example 69-3

)

A~ /\/\/\,NHz

N, c o R P N

NC‘@‘O N N el  — _@_ ,\/\NJ’ \N NHAc
 —

Water and chlorcform were added to 0.7C0 g of
4-{3~[4- (6-aminchexyl)-1-
piperazinyljpropoxylbenzonitrile hydrochloride, and the

20 mixture was then adjusted to pH 12.5 with a 5 mol/L
scdium hydroxide aqueocus solution. The organic layer

was separated, and the agqueous layer was then extracted



~nHCl 0.12 g of 4-{3-[4-(3-{4 [am no(hydroxyi m no)net hyl ] phenoxy} propyl)-1
i perg nyl ] propoxy}- N -hydroxybenzam di ne was dissolved in 2.0 m of
atetic id, and 0.08 m of acetic anhydride was then added to the solution
at roomtenperature, followed by stirring for 1 hour. 1 hour later, 0.08 g
of 50 pal |l adi um carbon was added to the_ 10 reaction m xture, and the

m xture was stirred under a hydrogen a”ﬁ)sphere at room tenperature under

at nospheric pr.essurne for. 1.5 hours. After conpletion_of the reaction, the
ot ol Yot vias T aTo e P FTTE A BRes andt LReSBP Gt LRUS Folsved under a

reduced 15 prespie. The phial nedopesi de, ups, di ssghued, in Jethanol , and 3

m of a 2.6 no ydrogen Chlori de” et han was a thereto.

hereafter. he SUNRR: A% MOADYCMOdE gnfefuged AlBsaULe, si3aRr Onanol

was added to the obtal ned residue, and a 20 precipitate wa iltrated to

obtain 0.11 gnef BRI OM Sobhdet 474d3-44563108d in 10 ml of
[ am no(i m no) net hyl | phenoxy} propyl )-1 pi perazi nyl ] propoxy}benzam di ne

hydrochl onsi deetBatd @fo N cochest&ak t &F pper2iesl obrt Bir§e2hyampaend was
consistent with data of the conmpound 235 obtained in Exanpl e 40-2.

Exanpl e 70 NG-.2:G-BN@--e 1 NQMNGdN N~ a:60H . L NgHa N BW-N N OH CFaCO- O N
n NHz O ~N N~O--G .
{dimethylaminec) pyridine were successively added to the
sclution, followed by stirring at room temperature for
16 hours. Water, chloroform, and potassium carbonate
10 were added to the reacticn mixture, so that the organic
layer was separated. The organic layer was dried over
anhydrous magnesium sulfate, and then concentrated
under a reduced pressure. The obtained residue was
purified by silica gel column chromatography [eluent;
15 chloroform : methanol = 10 : 1] to obtain 0.75 g of a
white solid, N-(6-{4-[3-(4-cyanophenoxy)propyl]-1-
piperazinylthexyl)acetamide.
'H-NMR (CDCl,) &: 1.20-1.80 (8H, m), 1.87 (3H, s), 1.90-
2.10 (2H, m), 2.31-2.60 (12H, m), 3.21-3.26 (2H, mj},
20 4.06 (2H, £, J = 6.2 Hz), 5.42 (1H, brs), 6.94 (2H, d,
J =90 Hz), 7.57 (2H, d, J = 9.0 Hz)
Reference example 70

Reference example 70-1

Br
o 0
£ Boc” N _Q_ N ‘
Nc—Q—O’\/‘N NH -~ NC 0 N\_/N\/\/\CN-BOG

The following compound was obtained in the




HNN-~NNOCOCFz 0.30 g of 6-[3-(4-{3-[(5-cyano-2

i di oxy] propyl }-1 5 pi perazi nyl ) propoxy]nicotinonitrile was suspended
in 7.4 of ethanol. 0.21 ml of triethylam ne and 0.10 g of hydroxyl am ne
hydr ochl ori de were successively added to the suspension, followed by
heating to reflux for 2 hours. Thereaf& , 0.01 g of hydroxylam ne 10
hydr ochl oride and 0.02 ml of trlethylanlne wer e successively added to the
reaction sd1gdﬁnggﬁﬂépw§g @gfggggbgge&gmbggqu for 3.5 hours. After
cooling, a solid was filtrated It was then washed with 10 m of
et hanol to oltain i, oy ofga; pake_bhro 4 jafp t obt ai ned
pal e brown solid maggg%sso{veh |P§ ? %?aﬁnggpf%gb?gggétﬁczang and 0. 15
ml of trifl uatieaesti-gadw4rigel yast adeed-Hopkhe dsakhir®Rx fialdeoned by
stirring for 0.7 hour 0.15 m of trifluoroacetic anhydride was further
added to the*BONMBRAGTDEN, 508 uti omo-andlt heam wh ur e  was 1Stei4r red,fan 1. 3
hours. 0.29 m of triethylanine and 1.5 nl of trifluoroacetic anhydride
wer e added td .t4te ¢Bpctd)on Zolat (pn, foihowed=by4sHenri rgsher .&2. 5 hours.
The 236 solvent was renoved under a reduced pressure. 10 m of water, 10
m of a satur@fedmodiim bi ¢t bonat & sollt boKz) and.20-31. 56f (dHhylm)acet at e
were added to the obtained residue, so that the organlc | ayer was 5
separat ed. THe &epdthat dd of garn o8 | Bger Hha€0ndshEd (2t ca)wi #h0T0 (BH,of a
sat urat ed sodi um bi carbonate sol ution, and _then dried over anhydrous
magnesi um sultratle.= Fné d61verft- Sis(2hendr efioved- antiél - a’r 84uded plessure.
The obtalnedgr |d%§ was purified by silica 10 gel colum chromat ography
[ el uent kane - éFHyI acetate = 1 : 1] to obtain 0.14 g of a white
sol i d,
(6{3-[ 4- (3 { FEECERTS (2™ 5 11 $T%Uor oacet yl ) oxy] i mi no} methyl) - 2pyri dinyl ] o
xy} propyl) - 1-pi perazi nyl ] propoxy}-315 pyridinyl) {[(2, 2,
trlfluoroacetyl)oxy]lnlno}nethylanlne IR(KBr) cml: 16I0 Exanple 71

CFaCO O~NO~-Nr -, H, y.l:lNO~Nr VNEONH, H, Ny~- ~N' ~,— = - CN%yN O~COCF~ H, N
N --~ N NH T3 o 2 NE %anﬂﬁ@p’zﬁnz J\,\Q y
trifluoroacetyl)oxy]imno}nethyl)>Zpyridinyl]oxy}propyl)-1- pl@ﬁé@ﬂl ] prop

oxy}-3pyridinyl){[(2,2,2 trifluoroacetyl)oxy]im no}nethylam ne was
dissolved in 5.0 mM of nethanol, 2.0 m of ethyl acetate, and 25 0.12 m of

trifluoroacetic acid. %§4gpggtﬁ§%ert—butyl A—(4=-{d4=[3- (4-

cyanophenoxy) propyl] -2, 3~dioxo-l-piperazinyl}lbutyl)-1-
piperidinecarboxylate was dissolved in 8.2 ml of
methylene chloride, and then 3.1 ml of trifluorocacetic
15 acid was added thereto under cooling on ice, followed
by stirring at room temperature for 2 hours. The
reaction mixture was concentrated under a reduced
pressure. The obtained residue was purified by silica
gel column chromatography [eluent; chloroform : ethanol
20 =5 : 1] to obtain 0.42 g of a pale yellow amorphous
solid, 4-{3-{2,3-dioxo-4-[4-(4-piperidinyl)butyl]-1-
piperazinyl}propoxy)benzonitrile triflucrocacetate.
'H-NMR (CDC1l,} 8: 1.20-1.90 (11H, m), 2.13 (2H, guint,

J = 6.4 Hz), 2.77-2.88 (2H, m), 3.35-3.68 (10H, m),




237 pal | adi um carbon was added to the solution, and the m xture was stirred
er drogen at nosphere at room tenperature under atnospheric pressure
for 7.5 hours. 50 m of nethanol was added to the reaction solution 5
followed by filtration, and the filtrate was then concentrated under a
reduced pressure. 5 nm of a 2nol/L hydiggen chl ori de met hanol solution was
added to the obtained residue, and the ni xture was concentrated under a

reduced pressure; [Hereafter. of eghapol L0 was ;added gt eto, and the
sol vent was rem)ved undetr a reduce%l pressure(zEt’h\aﬁﬁolJawas adgﬁc} ‘to the

obt ai ned residug and the mxtyre pas, fglypavedot Q1abt @iy 091303 Pfs@ white
sol i d,

6- ( 3- {4- [ 3- ({@H,ammo(i m no) met hyl ] 2- pyridi nyl } oxy) propyl ] - 1- pi perazi nyl } pr
opoxy) -3 15 pyridi necarboxi m dam de hydrochl ori de. 1H NVR (ds-DVBO) b:

2.20-2.30 (4Hefrenb20aBfd8H m), 3.70-3.91 (4H, br), 4.45 (4H t, J =
6.0 Hz), 7.06 (2H, d, J = 8.B Hz), 8.19 (2H, dd, J = 2.6, 8.8 Hz), 8.73
(2H, d, J = 2.6 Hz), 9.22 (4H, s), 9.50 (4H, s), 20 11.80-12.60 (2H, br)

Example 72 ONOOBr.~ ~~- ~~~ O N Boc- NO-NvNH ~~

Boc- N~O~-NVN. ~O- -ph H H The foll Wrrpou S bt alrned in the sanme
manner as Exapgp(® y1d~b-{ Ty (BeefaAxT [ (tert, CZ“ \/\/\@ Bog

but oxycar bonyl ) ant no] (i mb) et hyl ] phenoxy} pr opyl ) - 2, 3d| 0X0- 1- pi pgrazi nyl ] m

et hyl }-3-i soxazol yl benzenesul fonate 1H— NVR (CDC13) 8: 1 57 (11H, s),
2.10-2.20 (2H, m, 5 3.50-3.70 (6H, , 4.07 (2H, t, J 5.7 Hz), 4.69 (2H,

s), 6.30 G1H s), 6. SSTG%Hfdilerng @bﬁg&ung @937039aﬁggﬁ Mh, +he’/0-7.80
(1H, m, 7.83 (2H, d, J 8 90-'8. 00 m Exanmple 73 NH ~ ~NH O
O ~NH ( &' Ndame mahri@r ”E{éNRé\f‘ere‘dc@éxémEQé"\hi"iN"O HN~i ~"~ HzN~ ~nHCl
tert-butyl 4-(4-{4-[3-(4-cyanophenoxy)propyl}-1-
piperazinyllbutyl)-l-piperidinecarboxylate
'H-NMR (CDC1,) &: 1.00-1.11 (2H, m), 1.20-1.80 (9H, m),
10 1.45 (9H, s), 1.94-2.02 (2H, m), 2.28-2.78 (14H, m),
3.96-4.14 (2H, m), 4.06 (2H, t, J = 6.3 Hz), 6.90-6.98
(2H, m), 7.56-7.60 {2H, m)

Reference example 72

Reference example 72-1
Of\/\cozEt O/\/\,OH
Me'N Me'N

15 0.80 g of lithium aluminum hydride was
suspended in 14 ml of tetrahydrofuran. Thereafter, 28
ml of a tetrahydrofuran solution containing 3.00 g of
ethyl 4-(l-methyl-4-piperidinyl)butyrate was added
dropwise to the suspension at 10°C over 435 minutes. The
20 mixture was stirred at the same temperature for 30

minutes, and the reaction mixture was warmed to room




NH ' ~~OH NH 10 The foll owi ng conpound was obtained in the same manner as

npl .

33- ([Z7](6-{4] am no(i m no) net hyl ] phenoxy} hexyl ) am no] et hyl } am no) pro
poxy] benzam di ne hydrochl oride 15 1H NVR (ds-DMSO) 8:1.35-1.50 (4H, m,
1.64-1.80 (4H, m, 2.10-2.30 (2H m, 2. fg 2.90 (2H,m, 3.07-3.20 (2H, m,
3.27-3.50 (4H, M, 4.10 (2Ht, J=5.6 Hz 91 20-4.30 (2H, m, 7.13-7.21 (4H m

80y R 8 E5LIA 0 e Bt 5 28021505 20 (4

HN-C-N - -i N Th%re:yi@er, 2203%1:? her f o1 1 omé ngr,conpeundnyas ebhal Bedeonst he
sane manner as Exanpl e 24.

3-[3-((2- [(3js(o_‘1_[1,16tfﬂd?p(wa@ noideed hyd | phenpxyt i Ry kpant nehetyklam no) pr 5
opoxy] benzam di ne hydrochl oride 1H NVR (ds-DMSO) 8: 2.10-2.30 (4H, m,

3.10-3.20 (4Hcoming3.c30-ixH0 drik, t1d , rdz20:14n 3 kdtlreMhvas7 fE8tEaHead, J =
8.2 Hz), 7.32 (1H, d, J = 7.6 Hz), 7.45 (1H, d, J = 7.6 Hz), 7.49 (1H, s),
7.54 (1H, 5t, with Tef iz, 7189 Al {Pdtedyad coBc@ntizatel. hRde2H, s), 9.32
(4H, s), 9.50 (2H, s), 9.60-10.20 (4H, m) Exanple 75 C C HN H NH H\eN~ D- - ~
~N~NHz ~ ~N~Nedhenz gridsstine H ail Hz Nndl /L - xy die dNeh ko wCl 2aThd fvelsl owi ng
conpound was obtained in the sane nmanner as Exanple 24. 15

4-([3-((2- [(gh@m[@ﬁdﬁﬂiﬁﬁrﬁb@nﬁbﬁﬂ#@@ﬁIrﬁ@}®m©py$?ahhﬁb]ébﬁyrﬁéﬁﬁn@)pr

opyl ] am no}benzam di ne hydrochl orlde H NVR (dfi-DMSO) b: 1.90-2.00 (4H,

m, 3.00-3.103€4RA W}St [ 2P @fH,2t, DhereaBrer) , 1B, @ﬂS(nﬂshBFis)thS%O 3.90
20 (2H, br) d,_J =8 6. 80-7. 20 br 7.69 (4H, d, J =
8.9 Hz), El(cg* )ml 8>f8§f{3zﬂ$°%9“2‘9 7508 AEURPLS ‘was

1¢ adjusted to pH 10.5 with a 1 mol/L sodium hydroxide
agueous solution, and then extracted twice with 40 ml
of chloroform. The combined organic layer was dried
over anhydrous magnesium sulfate. The solvent was then
removed under a reduced pressure to obtain 1.31 g of a

15 colorless oil product, 4-(l-methyl-4-piperidinyl)-1-
butanol.
'"H-NMR (CDC1,) 8: 1.20-1.28 (5H, m), 1.33-1.41 (2H, m),
1.52-1.59 (2H, m), 1.66-1.69 (24, m), 1.88 (2H, t, J =
11.6 Hz}, 1.99 {(1H, brs), 2.24 (3H, s), 2.78-2.86 (2H,

20 m), 3.63 {(2H, t, J = 6.6 Hz)

Reference example 72-2

OH Br
'O/\/\/ O/\/\,
Me’ Me'N

0.38 g of 4-(l-methyl-4-piperidinyl)-1-
butancl was dissolved in 16 ml of tetrahydrofuran, and

then, 0.57 g of triphenylphosphine and 0.73 g of carbon



Y

anple 76 240 HN OBn~ OBn NHz HN OH HH OH NH p~. P--~-O~N N ~. O~ z

0) -zZzN ~" O~-NH ~ HzN v .nHCI NH The foll owi ng conpound was obt ai ned
in the sane manner as Exanpl e 24.
4-13-((2-1(3-(4-[am no(i m no) net hyl ] phenoxy} - 2hydr oxypr opyl ) am no] et hyl } am
no) - 25 hydr oxypr opoxy] benzam di ne hydrgé:ﬂl oride 1H NWR (dfi-DVSO + Dz0O) 8:
3.00-3.20 (2H, m, 3.20-3.40 (2H, m, 3°40-3.50 (4H, nm), 4.00-4.20 (4H, m,
4.204.40 (2H, - 4 : : H ample .77 H HN Y-f
H NHz Nc~o~|\|\}:NJpﬁ~a(§]f :~Eéiﬁiﬁ#%~%§%ﬁgﬁg‘%ﬁ§~9g«d%éHtklg?zre%ﬁaﬁ%ﬂ H N~ ~
“--~ NH nHO 10, 1They Tl | 0w ng mameupd, 1es, bt akped in Lhg same manner as
Exanpl es 18 and 24.
4- ([ 3- (f 2- [ ( 3ebHeard thodd mnoddmesiyy| 1 phensxykpeepyh) %HNEB%@EB%} a&isno) pr
opyl ] am no} benzam di ne hydrochloride 15 1H NVR (d6- O + D20) 8:1.90-2.00
(2H, m, 2.102.13G =2, Mnd SHO-8. 20-{dd Wl s SoRdedt 30t 64HIANr3236 (4H
s), 4.25 (2H, t, J =6.0 Hz), 6.73 (2H, d, J =8.4 Hz), 7.18 (2H, d, J =
8.8 Hz), B. 7kre@ied prkssuel HZ)G wl 89F (Rtbtlyl JeEh8r8athid) 280mExaitpl e 78
241 NH NH ~NHX ~NHX ~ J~ ~ ~ WC-, NN O~ p~-NH~ OHN~i ~ "nAcOH ~ HN ~
~ WHCl Xx O xwGOgeht Mg rdH dited dld e lconjpoenidreassdobl aenddthe t he sane
manner as Exanple 24. N (3-{4-[am no(i m no)net hyl ] phenoxy}propyl)-N-{2-[(3
mixture was adjusted to pH 1 with 1 mol/L hydrochloric

—

acid. Then, aqueous layer was separated. The obtained
agueous layer was adjusted to pH 10.5 with 1 mol/L

10 sodium hydroxide, and then extracted with 20 ml of
ethyl acetate. The ethyl acetate layer was dried over
anhydrous magnesium sulfate, and then concentrated
under a reduced pressure to obtain 0.30 g of a yellow
cil product, 4—(4—bromobutyl)—l—methylpiperidine.

15 'E-NMR (CDCl,;) &: 1.21-1.29 (5H, m), 1.41-1.48 (2H, m),
l.66-1.68 (2H, m), 1.78-1.81 (4H, m), 2.25 (3H, s),
2.83 (2H, d, J = 12.0 Hz), 3.41 (2H, t, J = 6.4 Hz)

Reference example 72-3

(:r\/xJ&
.N FamS
LAY Me _@_ T
/\/\
NC‘@‘O N NH - NG ° N, ;N\/\/\CN-Me

The following compound was obtained in the
20 same manner as Reference example 42.
4-(3-{4-[4-(l-methyl~-4-piperidinyl)butyl]-1-
piperazinyl}lpropoxy)benzenitrile
'"H-NMR (CDCl,) &: 1.20-1.34 (6H, m), 1.43-1.51 (2H, m),

1.51-1.70 (54, m), 1.85-1.9C (2H, m), 1.95-2.02 (2H,



{4-[am no(i m no) met hyl | phenoxy} propyl )am no]ethyl}-~i 5 al ani ne

roc ide 1H-NVR(DZO) b: 2.30-2.47 (4H, m, 3.04-3.12 (2H, m,
3743- 3. (2H, m, 3.59-3.87 (84 m, 4.25-4.35 (4H, m, 7.15-7.23 (4H, m,
7.74-7.81 (4H, m Exanple 79 HN NH HN NH ~O-N-N~O- ~ g--~-O-N-N~O H N ~ NHx
HXN ~ NH, nHCI CO Et wHCI CO H 10 The fé)} | ow ng conpound was obtained in
the same manner as Exanpl e 24.

6-{(3-{4- [aﬂgnﬂo('zm 0) rgef vl )| phenaxyd pEopysp [ Inf3-$440-2 50 (8H, m),

[ am no(i m no) net hyI phenoxy pro pyl) -4 pi peridi nyl ] am no} hexanoi ¢ aci'd

hydrochl or i de .16 TAAMR (d5-DMEC)G Byg f, 20-ds 4026 2H, b =| 645 A7) (2H ).

1.70-1.90 (2H n), 2.10-2.40 (10H, 300380(13H, m, 4.10-4.30 (4H,
m, 7.10-7.3@, (941H(2IFI') df,- 83‘5:(45!'!,2@{2)3 ‘78513 l‘ZQ 8, 89 £4bl, 2shz)9, 21 (4H,
s). Exanple 80 42 FN <~ NH, NC=O-N N~ 200 =N NOO COzEt- HEN ~CO, H

~nHCl NH 0. 54{e@eﬁtfene:bh)éxa1n;ﬂé3l7i{3 (4

cyanophenoxy) propyl ] - 2- pi per azi necar boxyl ate was suspended in 11.3 nml of
et hanol . %hi Refeeehed kyarce,e Hy3Hiogen chlori de gas was bl own into the
suspensi on. 5 The suspension was reacted at roomtenperature for 13.5
hours, and thereafter, the solvent was renoved under a reduced pressure.
The obt ai ned resj due vvas,.w\ved inl1l.3 n of ethanol, and 0.78 g of
anmoni um acetgt.g” Was alffled to tﬁ@zgtol g d WﬁWcBy&heat' ng to 10
reflux for 2 hourxs’ After cooling to room\-t-errperat

rammt
—  » BoocN NTTOH

3.00 g of l-tert-butoxycarbonylpiperazine was
dissolved in 30 ml of N,N-dimethylformamide.
Thereafter, 6.68 g of potassium carbonate and 2.8¢6 g of
ethyl 6-bromohexanocate were successively added tc the

10 solution, and the mixture was stirred at room
temperature for 16 hours. The reaction mixture was
added to a mixed sclvent of 30 ml of ethyl acetate and
120 ml of water, so that the organic layer was
separated. The separated organic‘layer was washed with

15 a saturated agqueous solution of sodium chloride, and
then dried over anhydrous magnesium sulfate. The
resultant product was concentrated under reduced
pressure to obtain 5.68 g of tert-butyl 4-(6-ethoxy-6-
oxvhexyl)-l-piperazinecarboxylate.

20 5.68 g of tert-butyl 4-(6-ethoxy-6-oxyhexyl)-
l-piperazinecarboxylate was dissolved in
tetrahydrofuran. Thereafter, while cocoled by ice, 52

ml of a tetrahydrofuran solution containing a 1 mol/L




i nsol ubl e products were renoved by filtration, and the filtrate was then

,cent ed under a reduced pressure. The obtained resi due was dissol ved
im22.6 of 2 nol/L hydrochloric acid, followed by heating to 15 refl ux
for 4 hours. Thereafter, 11.3 ml of 6 nol/L hydrochloric acid was further
added thereto, followed by heating to fgflux for 2 hours. Thereafter, the
reaction . m xture was cooled to roomtenperature, and the solvent was then

renpved Underbc?farrf‘éjblf@ﬁraﬂ{)f‘éﬁé'f@ragocgﬁ 18bt ghedqresi due twas apukidf i ed by
silica gel chromatography TYMC- GEL, ODS- AM | 20- S50, eluent; water] to

obtain 0.29 gafuta M) tRShéd by stirring at room temperature for

1, 4-bi s(3-(4[ am no(i m no) net hyl ] phenoxy} propyl ) - 2- pi perazi ne carboxylic
aci d hydrochlzar irdeirs25 ThdNMRY 780, b11 25 181 2080a€4Hon8) wasd. 3643430 (6H, m,
3.37-3.50 (2H, m, 3.50-3.85 (3H, m, 4.26 (4H, t, J = 243 5.6 Hz),
7.15-7.18 (4Kdrapgwise te B8O fddttign Ekanpke 8hdelrNcboli€4ANoN~HMHAG HN ~ \
C~N~N.~NHz i v HIN ~ ~nHCI 0.59 g of N-{6-[4-(3-{4

[ am no(i mno)met HA rpheroxd pyoply| hydréchl peitazanyt] Werykhavetdniede was
dissolved in 20 ml of 6 nol/L hydrochloric acid, followed by heating to
reflux for 5 thewesc Af tldre coolvyenft twas obemnoedPer albié, thRe sol vent was
renoved under a reduced pressure. The obtained solid was purified by silica
gel 10 chr om&ESHegFIoYNE dile s tahpn 2pisberecbaeate §Hierrto obt ain
0.33 g of a white solid, _

4-{ 3-[ 4- ( 6ani GGy ) -LSH ST A nyF1priopokyF petizaniaf he?hyar 68ALEKI de.

1H NMR (ds- a%-z %%9§6p: .20-1.40 fkl qg, 1.50-1.80 1 u 4H, m,
2.10-2.30 (2B°'my*, "2HFG2. 1M 0b° 3T YU (TSEPC R T UAS20 (2H, t, J =
59 M)\ 16 12020 rm anf vhd®) welv8%bdth o dnE BelcbplnFxample 82
mixture. The obtained mixture was then adjusted to pH
11.0 with a 5 mol/L sodium hydroxide aqueous solution.
The organic layer was separated, and then, the aqueous
layer was extracted with chloroform 20 times. The
15 obtained organic layer was dried over'anhydrous
magnesium sulfate, and then concentrated under a
reduced pressure. The obtained residue was dissolved
in 35 ml of chloroform, and 4.42 g cof di-tert-butyl
dicarbonate was then added thereto under cooling on
20 ice. The mixture was stirred at room temperature for
15 hours. Thereafter, chloroform, water, and potassium
carbonate were added to the reaction mixture, so that
the organic layer was separated. The agueous layer was
then extracted with chloroform. The obtained organic
25 layer was combined, and then dried over anhydrous
magnesium sulfate. The solvent was removed under
reduced pressure. 7.88 g of the obtained o0il precduct

was purified by silica gel column chromatography




HN ~ ON H\N~ ~r HH O0-N Boc-N~O ~. \vNJ~Jy. Ph H Ny"~O. ~.N\WN,~pH H "' ~ z

| 5. of 6 nol/L hydrochlorlc acid was added 20 to 0.19 g of

[4-(3-{4-[[(tert butoxycarbonyl)am no] (i m no)net hyl ] phenoxy} propyl)-2, 3
244 di oxo- 1- pi perazi nyl ] net hyl } - 3-i soxazol yl benzenesul fonate, and the
m xture was subject to heating to reflux,for 50 mnutes. After cooling to
roomtenperature, the solvent was renoved under a 5 reduced pressure.
Et hanol was added10; the ohtabnaed: rxﬁétﬂb}ﬁolaﬂdlﬁ preci pict abe awas F.idd rat ed
to obtain 0.06 g of a white solid,
4-{3-[(2- {[(3;hMﬂEQXMJEﬂ§D%§§O$y1)pﬁéﬂuttantaeiebhyplaﬂknﬁkpropoxy}benzanld
i ne hydrochloride. 10 1H- NWR (db-DWVSO + CF3CQZD) b: 2.05-2.20 (2H, m, 3.15
(2H, t, h 2 dz)yheék 36 {UHbisgradi2@céPbbnkyldts.6.0 Hz), 4.38 (2H, s),
6. 34 (1H s) 7.17 (2H, d, J = 9.0 Hz), 7.84 (2H, d, J = 9.0 Hz) Exanple 83
HH Ac Ac WéHIWMRC W.‘LQNS/N{:WWI\I?{D +9RHCh) | . BlE K2HN,| si ,nBCE6F ~ NH
NH NHz NH NHz 15 0.55 g of
4- [ 3- ({ 2- [X 3-4-H2ant aio( imi no) et -1yl §pheddxyl pr opyPpariHe] &t hyl Fami-ho) pr
opoxy]benzanldlne hydr ochl ori de was suspended in 10 m of dinethyl
sul foxi de, afdt®)then, 0.66 g of triethylamne and 0.22 g of acetic anhydride
were added 2Q to the suspension at _roomtenperature. The m xture was
stirred at t R SHANGHRERHefdTdire for 5.5 hours. Water and chl or of orm
were added to the reaction solution, and then, a sodi um hydroxi de aqgueous

sol ution was added thereto, so that the nixture was converted 245 into
al kal i ne. The aqueouyg h olken separ at ed. Thenagueaus~l ayer was
converted into actth addi ng a hydrogen chIB??wgJ%thanol §dPution, and

they were then concentrated under a reduced pressure. The obtained 5
residue was purified by silica gel chromatography [ YMCGEL, ODS-AM 120- S50,
eluent: 5% acetonitrile aqueous solution] to obtain 0.30 g of a colorless

h lid, N-{2- t 4
Fam o i no) ety 1 pdh BN Gyttt hyh i (3501
(4~ [am no(i maQ) LY I PPoRPs) P PRUIAESIA Bae cooled co ~s00c,

10 and 2.03 ml of dimethyl sulfoxide was added dropwise
therete. The mixture was stirred at -60°C for 5
minutes, and then, 20 ml of chlorcoform solution
containing 3.05 g of tert-butyl 4-(6~hydroxyhexyl)-1-
piperazinecarboxylate was added dropwise thereto over 5

15 minutes. The obtained mixture waé stirred at a
temerature ranging from -60°C to -40°C for 2 hours, and
then, 10.3 ml of triethylamine was added dropwise
thereto. The reaction mixture was warmed to room
temperature. Thereafter, water and potassium carbonate

20 were added thereto, so that the organic layer was
separated. The separated crganic layer was washed with
saturated aquecus solution of sodium chloride, and then
dried over anhydrous magnesium sulfate. The soclvent

was then removed under a reduced pressure. The




hydrochl ori de. 1H NMR (ds-DVvsO) 8: 1.90-2.10 (1DH, m, 3.30-3.50 (8H, m,

: (4H, m, 7.12-7.18 (4H, m, 7.84-7.87 (4H, m, 9.02 (4H, s), 9.25
(#H, s) 15 Exanple 84 HHN P-~ y~r n -~~7-~ ~.NH Ac N n NH H NO- ~ ~ONHx ~
HNO-N --i N./~" O ~N, Ac nAcOH H 0.31 g of
4-{3-[4-(3-{4[am no(i m no) net hyl ] phenopﬁ propyl ) -1pi perazi nyl ] propoxy} benza
m di ne was suspended in 2.0 nl of dine sul foxi de, and then, 0.26 m of

acetic 20 anhyfdride yas; A 18 thes %PEF%&%&‘B%E??EQ gt eeE:%tll&

fol | owed by stlrrlngfor ours. A precipitate d,and it was

then washed irirfbndid ﬂ%hyw& %I@@ a@ma%ho@ﬁ\han@étﬁgne@t ai pp0..21 ;9 of a
white solid, N[(4-{

[ (acet yl ani ne)y igpHa)TEed vt ]@@P%Y&@I@J@Yéés 1@11)@% 2ahayt] DE@EQXM)};I@B@“Y' ) (im
i no)met hyl] acetam de acetate. 1H NVR (ds-DVSO + DZO) 8: 1.80-2.00 (4H, m,
2.07 (12H, 5 48)(,6-2x30rek B0 {112;bipe°®azﬁn@3aﬂél<bkylatd = 6.3 Hz) 7. 02 (4H, d,
J 8.8 Hz), 7.71 (4H, d, J = 8.8 Hz) Exanple 85 Exanple 85-1 ~I |

Cbz N. CCO5H GhzNMRH(XDELQ NO X1 3991 g7 of (&4 pengy| bxyéak banyk) ( Sp105-

phenyl al ani ne and 3.34 g of 4-nitrophenol were dissolved in 50 m of
chloroform Z205% (&H,amdhl &.oforiBisolditi oh €ohtai nf ng Bzb4 §.8b-3.50

N, N di cycl ohexyl car bodi i m de was added dropwi se to the solution at a

t enper at ure dfH25@)or A-ower(ltand-+ he =151 nd X¥tzre was stirred at room
tenperature for 4 hours. A precipitate was renoved by filtration, and the
filtrate ms%éﬁé@%%%f"g 3educed pressure. 50 m of ethyl acetate
was added to the obtained residue, and insoluble products were renoved by
filtration. 20 Thereafter, the filtrate was washed with a 1 nmol/L sodi um
hydr oxi de aqueous sol ution BO%WNgnen w th a saturated aqueous

sol ution of "sqdyumehlorTHig R 2 () NN W
f—

O.éO g of tert-butyl 4-(6-oxohexyl)-1-

10 piperazinecarboxylate was dissolved in 10 ml of
methylene chloride. While cocled by ice, 20 ml of a
methylene chloride soclution containing 2.12 g of 4-[3-
(l-piperazinyl)propoxylbenzonitrile was added to the
solution. Thereafter, 0.89 g of triacetoxy sodium

15 borohydride was added theretoc. The reaction mixture
was warmed to room temperature, and the mixture was
then stirred for 18 hours. The reaction mixure was
slowly added to a mixture of 10% potassium carbonate
aquecus soltuion and chloroform, so that the organic

20 layer was separated. The separated organic layer was
dried over anhydrous magnesium sulfate, and the solvent
was then removed under a reduced pressure. Thereafter,
the residue was purified by silica gel column

chromatography [eluent; n-hexane : ethyl acetate = 2



once. Organic |ayer was dried over anhydrous magnesium sul fate, and then
(’cent ed under a reduced 247 pressure. |sopropanol was added to the
obltai ned residue, and a precipitate was filtrated to obtain 3.69 g of a
pal e yell ow solid, N-benzyl oxycarbonyl-(S) phenylalanine 4-ni trophenyl
ester. 5 1H NWR (CDC13) b: 3.20-3.30 (gy , 4.86-4.91 (1H, m, 5.I3 (2H
s), 5.27 (1H, d, J =7.6 FE) 7 10-7.3 %12H 8.24 (2H, d, J 8.8 FE)

EéagpLF g?-gjgﬁéxw~ S%%%% ronl e acet?%igt%dsiooéglggkgﬁ%naggedged to 3.36
?eﬁLe?Z?ﬁ?éy'b”‘ﬂ?ﬁ?hﬁ"%&%??ﬁ%”@ (P8 Faf Y EPRGERST 40 m of aietnyl
et her was adqﬁ%éf)aztlgfyfﬁﬁi Jgn?%%éégg,(,s?@gﬁabgf(g?bgbt ate was filtrated

to obtain 15°2.72 a sol 1 eny anine = 4 nitrophenyl

ester hydrOb”HﬂNﬁR (koél, g of f*i§91pﬁ@”Y$ amanel4aelq99phe@yl16@@er
hydr obrom de was dlssolved in 5. of dlnethy formani de. Wil e cool ed

by ice, 0.540 2nlpof (agetdc, awwdxzdeoandsz@,&a 320508, 50i eyl ayi ne were
successi vel y added dropwi se to the solution, and then the m xture was
stirred at rdama ermer at,ure £ of. .15z hous. 9896 mbsof 4ehl my of Or6Uand62 nol /L
hydrochl oric acid were added to the reaction

(4H, m)

Example 1

H HN

H
Nc_@_o/\/\,NMcone —_— oz\/\,N\/\/\,COZH

H,N -nHCI

0.65 g of 6-{[4-(4-

10 cyanophenoxy)butyl]aminotlhexanoic acid methyl ester was
dissolved in 7.0 ml of ethanol. While cooled by ice,
hydrogen chloride gas was blown into the solution,
followed by stirring at room temperature for 2 days.
After completion of the reaction,‘the solvent was

15 removed under a reduced pressure. The obtained residue
was dissolved in 7.0 ml of ethanol, and 0.38 g of
ammonium acetate was added thereto, followed by heating
to reflux for 2 hours. After completion of the
reaction, the reaction mixture was cooled to room

20 temperature. The sclvent was removed under a reduced
pressure, and then, 10 mi of ethyl acetate was added to
the obtained residue to obtain a soiid by filtration.
The obtained solid was dissolved in 6 ml of water, and

2 ml of 6 mol/L hydrochloric acid was added thereto,



248 solution, so that the organic |ayer was separated. separated organic
Iger washed with a saturated sodi um bi carbonate solution and with a
sat ur at aqueous sol ution of sodiumchloride, and then dried 5 over
anhydr ous magnesi um sul fate. The "obtai ned sol uti on was concentrated under
reduced pressure. Thus, 1.23 g of a MML%? solid, Nacetyl-(S) The

a

phenyl al ani ne 4-nitrophenyl ester was

i ned. 1H NMR (CDC13) 8: 2.05 (3H,

2 07 on 28 roned By e dPidd Lolbber 2P0t D pife ) ReBD, 140 T,
D o nisketop REERe b CPoM, HIRIPERoRRoN Boquegay Y NO AN

4‘[3‘[4‘(3‘0%6B14&1.6“%56%f%@ﬂ§é9¥£$Pg?ngﬁéégﬁ%pﬁb%v%Ptoyas removed

pi perazi nyl ] propoxy}benzam di ne was suspen

N, N-di met hyl fgrqmm dese ANk 9. 58 950 N aesbylobSholheBY! db@RdN@ o the
4-nitrophenyl ester was added to the suspension at room tenperature,

foll owed by stHtdidun 2840d4udp SearsilErhylcacebat eagndevaber Wwey e added to
the reaction mxture, and the obtained m xture was then adjusted to pH 12

with 5 nol /L cadiimmdy3d oxiee aguebdslsesusbdnd, The¢akt er

the organic

| ayer was separated. The separated organic |ayer was washed with a 5 nol/L
249 sodi um hylémoxiael raigueioust syl Uphemoantbwt vh) amsavlihakedoic acid

hydrochloride.

IR{KBr)cm*: 3320, 1677, 1lél1l

10 'H-NMR (d,~DMSO) &: 1.25-1.40 (2H, m), 1.45-1.58 (2H,

m), 1.58-1.69 (2H, m), 1.72-1.90 (4E, m), 2.22

{(2H, t,

J=7.,2 Hz), 2.80-2.99 (4H, m}, 4.08-4.25 (24, m), 7.16

(26, d, J = 8.3 Hz), 7.86 (2H, d, J = 8.3 Hz)},

(2H, brs}, 9.C00 (2H, brs), 9.24 (2H, brs)

15 Example 2

H HN
H,N

-nHGI

g.91

H
0”/\’&Me

nHC!

20

25

The fcllowing compound was obtained in the
same manner as Reference example 5 and Example 1.
4-[3-(methylamino)propoxylbenzamidine hydrochloride
IR{KBrjcm™: 3308, 3164, 2797, 1676, 1610
'H-NMR (dg-DMSO) 8: 2.13-2.21 {(2H, m), 2.55 (3H, s),
3.01-3.08 {2H, m), 4.23 (2B, t, J = 6.2 Hz), 7.17 (Z2H,
d, J =8.8 Hz), 7.96 (2H, d, J = 8.8 Hz), 9.21 (2H,
brs), 9.46 (4H, brs)
Example 3

Example 3-1




saline solution, and then concentrated under a reduced pressure. The

gai neQ' esi due was dissolved in 10 m of isopropanol, and carbon di oxi de
g was Blown into 5 the solution. A precipitate was filtrated to obtain
0.30 g of a pale yellow solid. 0.25 g of the obtained solid was dissol ved
in 5 m of ethanol, and 0.50 m of a 2,8 nol/L hydrogen chloride ethanol
sol ution was added to the solution at roomterrperature Thereafter, 10 the
m xture was concentrated under a reduced pressure to obtain 0.27 g of a
pal e yellow solid, (25)-2(acetylanm no)-N-[(4-{3-[4- EB {4-1{[(2S)-2

(acetyl am no) _@_ Lropanoyl ] agi no} (; et h engxyhpr@pyl )-1 15
pi perazi nyl ] p”cg éhenylgr(l m no) met hyF he\{% bﬁa%ﬁ’s% W
hydrochl ori de. 1H NVMR (db-DVSO) b: 1.85 (6H, s), 2.20-2.30 (4H, m, 2.95
(2H,dd,J:96137Hz)320(2H dd, J:55 13.7 Hz), 3.25-3.90

(12H, m), 4.20-4.30 (4H, m, 4.80 20500(2H ., 7.18-7.40 (14H, n), 7.23
(4H, d, J = 8.5 Hz), 8(2683 Q%'éif xs&%lclé’c \Zrﬁéﬂn Prééte;'_-l 30 11.70
(2H, br), 12.00-12.80 D O RE

NCF3COZH - nAgOH rHhe: 119!l C&%‘Fvéf@slrﬁ’bé% ned &p fhe- ZSO sarre
manner as Exanples 18 and 19. 4-(3-{2, 3-di oxo-4-[4-(4- p| peridinyl)butyl]-1
pi perazi nyl } piepexnylFenzamidiae ageidd£fter, 1.7 ml of triethylamine
and 0.20 g of 4-{3-bromopropoxy)benzonitrile were added
5 to the solution, followed by stirring at 70°C to 80°C
for 1.2 hours. Thereafter, 0.80 g of 4-{3-
bromopropoxylbenzonitrile was added to the reaction
solution, followed by stirring at 70°C to 870°C for ©
hours. After cooling to room temperature, 20 ml of
10 water and 20 ml of ethyl acetate were added to the
reaction solution, so that the organic layer was
separated. The agqueous layer was adjusted to pH 9 with
a sodium hydroxide agqueous solution. Thereafter,
sodium chleoride was added thereto until the solution
15 became saturated. Thereafter, it was extracted with 20
ml of ethyl acetate 5 times. The obtained organic
layer was combined, and the thus obtained layers were
dried over anhydrous ﬁagnesium sulfate. The solvent
was then removed under a reduced pressure. The
20 obtained residue was purified by silica gel column
chromatography [eluent; chlecroform : ethanol = 20 : 1],
and then, 20 ml of methylene chloride and 20 ml of

water were added thereto. Thereafter, 1.00 g of sodium

carbonate and 1.1 ml of di-tert-butyl dicarbonate were




1H NWR (ds-DVSO) b: 1.05-1.13 (2H, nm), 1.15-1.44 (5H, 5 m, 1.35 (1H, brs),
5'!4 1. (2H, m, 1.60-1.70 (2H, m, .79 (3H, s), 1.96-2.04 (2H

(15H, m, 9.10 (2H, t, d, J = 8.8 Hz), 7.80 (2H, d, J = Exanple
87 / \ ~ ~ NC O NVN~N_goc 10 The foll owi ng conpond sane nmanner as Exanpl e
40. m, 2.50-2.60 (2H m, J =6.0 Fz) gd- 12 (2H, 8.8 Fz) H N/ \' O- N~NH
nHCI was obt ai ned |n t he 4- (3 {4 [ 4- (4 plperldlnyl)butyl

I 20-1. 40
Cors . 1. bR A T T S R SE ) Fay 1oFeBo5y! 56 ?%‘E% o152 7 38
(2H m, 3. OQTo?tJrg (@l6H - "Q@nééllél-@lélnzg’f(@% %aczlbﬁ (%He ,rg%lnTLCB 7 Hz),

7.88 (2H, d, J 8.7 Hz) s), 8.96-9 : 29 (2H, s)
Exanpl e 88 N@a(yér W&éﬁaé\ﬁml an® t*lh\lel\hqueblu%l Iayér NaME nHCI 20 The
foll owi ng conpond was obtained in the same manner as Exanpl e 40. 2sl

4- (3-[4- [ 4- (lerttditledt-tipas il 41y | Jbuty| o loplpesdaicny! } phepoxyhherzan di ne
hydr ochl oride 1H NVR (d6-DMSO) 8: 1.21-1.45 (7H, m, 1.66-1.89 (4H m,
2.20-2. 29 A 2krggni 2.6k dBhad, canlmided, Hingd 208@1502. @3tE2Hwar), 3. 00-3. 20
(2H, m, 3.20-3.90 (15H m,
added thereto. The mixture was then adjusted to pH 2
with I mol/L hydrochloric acid. The organic layer was
separated, washed with 0.5 mol/L hydrochloric acid and
with water, and then dried over anhydrous magnesium
10 sulfate. The solvent was removed under a reduced
pressure to obtain 0.96 g of a yellow oil product,
methyl 6-{ (tert-butoxycarbonyl) [3-(4-
cyanophenoxy)propyl]laminothexancate.
'"H-NMR (CDCl;) &: 1.24-1.47 (4H, m), 1.53 (9H, s), 1.60-
15 1.72 (2H, m), 1.96-2.09 (2H, m), 2.27-2.37 (2H, m),
3.12-3.40 (4H, m), 3.67 (3H, s), 3.98-4.05 (2H, m),
6.90-6.96 (2H, m), 7.54-7.62 (2H, m)

Example 3-2

Boc HN H
NC‘@‘O\/\,N\/\/\,GOZMB —— 0~ N~ ~_CO,H
H,N
‘nHCI

The following compound was obtained in the
20 same manner as Example 1.
6~[(3-{4-
[amino {imino)methyllphencxy}propyl)amino]lhexanoic acid
hydrochloride

IR(KBr)cm™*: 3122, 1700, 1676, 1608



4.22 (2H, t, J = 6.4 Hz), 7.17 (2H, d, J =
IQN\N?I\’(ZH s), 9.32 (2H, s) Exanple 89
\ HN ~ -~ ~ NuN H nHCl

Hz) ,

~ AN

7.89 (2H, d, J = 8.8

8.8
[\ A NC o NVN~NVN-Boc HN /

The foll owi ng conmpond was obtained in the

10 sane manner as Exanple 40. 4-(3-(4-[6-(1-piperazinyl)hexyl]-1
pi per azi nyl ] propoxy) benzam di ne hydr OCJ(‘%(’?{I’I de 1H NWVR (d6-DVBO) 8: 1.26-1.42

(4H, m, 1.62-1.82 (4H, m,
4.14-4.26 151
Hz), 8.95 (2H,
C~NNH--'
obtained in t

2.14-2. 30

é sane manner

, 2.80-4.10 (25H, m),

ARy (et 5t Bo! %’%Ezm Femr 00020 i 1 1
N 1 \6OC_~1|\h}\é~l\l@—M—le?<)nHC% f%bb I—bgvl—l%%Thﬁ;1 foF ?gi Qchorrpond was

[ 4- (4pi per i digpd)) bug yi7 ammo}@}m )@nmo]moraexyhbenaam dizne_hydreochl ori de

1H NVR ( d6- Dwsc» b 1.724-1.35 m,

1.50°1.80 (5H, 5 m), '2.12-2.23 (2H,

M, 2.70-3.0044Ha M 5330;3{28)0 (ﬁm Mag 4. 40-4.305(3Hz1) 0. 1-384(2H d,
J=7.4 H), 7.88 ( H d, J = Hz), 8.70-8.90 (1H, m, 8.90-9.20 (3H,
m, 9.30 G2H,(6%),, n9.,40-210. 2@1}(4I-tbrsm) Exanpl e 91 HN ~ NHx HN n NH ~ O-N
NCO ~- (~ _ ~--0-O~N NCO-~ HHN ~"--~ NH Cbz HV ."HCl H Cbz

Example 4

0.70 g of 4-

dissolved in 7.0 ml of ethanol,

ice,
10
hours,
pressure.
of ethancl,
thereto,
15 Thereafter,
temperature,

reduced pressure.

the cobtained residue,

obtain 0.95 g of a white solid,

20

R{KBr)ecm™: 3252, 2957,

'H-NMR (dz-DMSO) &:

6.7 Hz), 4.12 (2H, t, T =

Hz), 7.3 {(3H, brs}, 7.84

2096,
1.60-~1.90
©.2 Hz)},

(2H, d, J =

HN
- »_O-O,\/\’N:’
H,N

2 -nAcOH

(4-azidobutoxy)benzonitrile was

and while cooling on

hydreogen chlecride gas was blown into the solution.

The soluticn was stirred at room temperature for 12

and the solvent was then removed under a reduced

The obtained residue was suspended in 7.0 ml
and 0.57 g of ammonium acetate was added

followed by heating to reflux for 3 hours.

the reaction sclution was cooled to room
and the solvent was then removed under a

10 ml of ethyl acetate was added to

and filtration was carried out to

4-(4-

azidobutoxy)benzamidine acetate.

1700, 1612

(7H, m), 3.42 (2H, t, J =

7.15 (24, d, J = 8.8

8.8 Hz)



10 0. 44 of 4-{3-[4-(3-{4 [am no(i m no) et hyl ] phenoxy}propyl)-1

erazé/l ] propoxy} benzam di ne was suspended in 5.0 m of dinethyl
sul f oxi de, and 0.66 g of benzyl 4nitrophenyl carbonate was added to the
suspension at 15 roomtenperature, followed by stirring for 27 hours. 20 ml
of chloroform 50 m of water, and 4 9f a 1 nol/L sodi um hydroxi de
aqueous solution were added to the reac?ion solution, so that the organic
| ayer was sepasal ghe aqueous | ayer was extracted twice with 20 20 m of
chl orof orm The tai ned organic | ayer was conbi ned. The thus obtained
| ayer was dried wi th anhydrous sodium sulfate, and then concentrated under
a reduced pressure. The obtained solid was fihﬁrated with ethyl acetate,
and the produétN ther purtified 25 by silica arr~etittemat ogr aphy
[ el uent: 293 C roform: nethanol = 20 : H§ t®&"obtain,§z43 g of a
solid. Chlorofiormand ethanol were added to 0.24 g of the obtained solid to
dissolve it, and then, 1 m of a 2.2 nol/L hydrogen chloride ethanol
solution was added 5 thereto at roomtenperature, followed by concentration
under a reduced pressure. The obtained solid was filtrated with diethyl
ether, and the solid wds 4ff ssctivel (H-#etAaRBEOXY $BpREpAAGE "Ray3&dded t o
the solution, and a precipitate was filtrated to obtain 10 _0.25 of a
Whito solid,‘%kﬁﬁ%AV%aLﬁ¥£%%Q(@%{QF methanol. and’8.08"g of 53° Y

e A R S e
Cure 2 92 (e Py A Widbodn Alendsfre koMbt amga g 0 7B 536,
). 10740 (Bs)o 11 20160, (M ohr) . 12020, 12,300 24, <bEh LNDUSTRI AL

APPLI CABI LI TY 20 A novel arylam derivative represente y gener al

formula [1], pgt A sRIdpidierepfor hase arsidongnanthfupgabigeti yhky, and it is
useful for preventing or

removed by filtration, and the solvent was removed

under a reduced pressure. The obtained residue was

10 dissolved in 10 ml of ethanol, and a 10mol/L hydrogen
chlcride ethanol sclution was then added to the
solution. The solvent was then removed under a reduced
pressure. The cobtained residue was recrystallized with
isopropanol to obtain 0.20 g of 4-{4-

15 amincbutoxy)benzamidine hydrochloride.
IR(KBr)cm™: 3043, 1668, 1608
‘H-NMR (d,-DMSO) &: 1.65-1.86 (4H, m), 2.84 (2H, t, J =
7.3 Hz), 4.11 (2H, t, J = 6.1 Hz), 7.16 {(2H, d, J = 2.0
Hdz), 7.8 (3H, brs), 7.87 {(2H, d, I = 2.0 Hz), 9.0 (1lH,

20 brs), 9.3 {2H, brs)

Example 6




treating fungous di seases of humans and ani nmal s. 254 CLAIMS 1. An

| am e derivative or a salt thereof represented by the foll ow ng

eral Tormula: Ra ~ 2 ~ GX~-R R~ GWwherein X represents an unsubstituted
or substituted | ower alkylene or alkenylene group; G-' represents an oxygen
atom a sulfur atom or an imno group, (& represents a carbon atomor a
nitrogen atonm Ra represents at | east Eﬁ% group selected fromthe group

consi sting of o8eBrat om e ~a m._angd. unsubstituted or
substituted a _égiﬂcycloalkyl aﬁﬁggiz%%y grgups; Rl represents an

unpr ot ect ed or protected z or unsubstjtuted or substitut% am _di no group;
and R represents a group represented ol ng .0 ~NHB) or
(3) (1) RB i ~N~Ra wherein R3 represemnts hydr ogen at om,Nan 1 NO.nHCH
protecting group, an unsubstituted or substituted cycl oal kyl or al kenyl
group, or a group represented by the follow ng formula: 255 -W~N-Ri b
wherein Wrepresents an unsubstituted or substituted | ower al k Iene group
or a direct bond; Y réBF%§%%ﬁ%P%&PQNER%E@W@%t%@5o?bEﬁBQF?t&Pe% €Z 4 | ower
al kyl ene group; Y ~ represents_an unsubstit teg or s bst i uteg CL 9 | ower
al kyl ene gr oGFMSaAG RE. &5 éterft %?Qf?nﬁﬁ?ﬁﬁi: xﬁﬂ? §°prof88ting
group, or an.unsubstituted or substituted al kyl, cycIoaIkyI or al kenyl
group, or grgup represented by the foll ow ng formul a: Rob RBb -Zb &b G
Sb wherein Zj d%prgﬁﬁmgéiﬁ% gﬁQ§HQ§%ﬁt&§5%’§§d§5@ﬁ15£ﬁégd | ower al kyl ene or

al kenyl ene gro t's an ox ur atom an imno

group, or za gipreat \kapd;3{Gb {&psepents a carbon atomor a nitrogen atom
Rb represents at Ieast one group selected fromthe group consisting of a

hydrogen at ofy-guhal @gemedon: and ungubstd tused or1 sypsfigugedakkyl,

cycl oal kyl and al koxy groups; and Re represents an unprotected or protected
or unsubstituted er ssubstdit,utred am . dno P oup) whi chei s7hpnded) at the para
or neta position of the position connected to G3; or R' represents a

hydr ogen at ofh. 8&~7a®i2ng2H, m)

Example 7

NC‘@‘O\/\/\,BF ——— NC‘Q—OMNa —_—

HN HN
}_O_QMNS ——— 0 ~~~-NH,
H,N H,N -AHCI
10 The follcowing compound was obtained in the

same manner as Reference example & and Examples 4 and
5.
-[(5=aminopentyl)oxylbenzamidine hydrochloride
R(KBr)em™: 3353, 1676, 1610
15 ‘H-NMR (d,-DMSO) &: 1.41-1.52 (24, m), 1.59-1.69 {2H,
m), 1.6%-1.80 {(2H, m), 2.78 (2H, brs), 4.0% (2H, t, J =
6.3 Hz), 7.1% (2H, 4, J = 9.1 Hz), 7.86 (2H, d, J = 9.1
Hz), 7.98 (2H, brs), 8.99 (2H, brs), 9.23 (2H, brs)

Example 8



256 protecting group, or an unsubstituted or substituted al kyl, cycl oal kyl
*al K group; (2) R5 Rs | | /N-Y~NWR~ wherein Y represents an
ufisubstrtuted or substituted Cz_6 | ower al kylene or C3_s al kenyl ene group;
each of RS and R6, which nay be the sane or different, represents a
hydrogen atom an am no protecting gro §5 or an unsubstituted or
substituted al kyl, cycl oal kyl or alkent group: and R represents a
hydrogen atom an ami no protecting group, or an unsubstituted or
substituted al kyl, cycloal kyl or al kenyl group, or group represented by the
foll ow ng forf~ Gs whengl epresent§; an_ungubstituted or
substituted | ower~al kyl ene or al kenyl ene up; G3 represents an oxygen
atom a sulfur atom an inmno group, or a direct bond; GS represents a
carbon atom or a nitroggn om Rb represents at lgast=Qne group ﬁﬁlected

2

fromthe group consistin Aydrogets at-om—ea hal oonra
unsubstituted or substifuted al kyl, cycloal kyl anf*al koxy groiP¥$' and RB
represents an 257 unprotected or protected or unsubstituted or

substituted am di no group which is bonded at the para or neta position of
the position connected to G; or (3) bY~ 47aCGRaY wherein Yarepresents an
unsubstituted or substintng eth1Chwithd avipRhky | eHe ghedPheandnYbneepresents
an unsubstituted or substituted C1_9 |ower al kylene group; & represents a
carbon atom gama RiznregenAiR¥feRicd eptagend s6 ainal Kykmglewp4suhstitut ed
by at |east one group selected fromthe group consisting of a cyano group,
a nitro group,- a hal ogen atom a sulfa group, a phosphoryl group, an
unprotected or protected hydroxyl group, an unprotected or protected am no
group, an ungrdtiécted rehgyetestedawdaimbyie drodipeclahonhpeot ect ed or
prot ect ed hydrogégarbapnyl %gOUf an unprotected or protected am nosul f onyl
group, anSunpRItEat & or HBlect®l! cyki% ami no group, an unprotected or
protected | ower al kyl am no group,‘fblomer al kenyl group ower al koxy

C

a
group, a het e@b@%l |@6“d?1\'8iﬂ)), & é'y a(l’ﬁ/l hlj?%)up,la ?6%§6al(é§}rilaéne group,
a nmercapto group, .an.am.di nophenyl y up,, an I group, _a | ower
al kyl thio gr%u§9"&'ﬁ§wé29%| ng¥{?%¥4R%Ho%%£ éﬁ%bm%${§IE§¥Su£foﬁyr group,
a |l ower al kyl-car yl, gr-oup,,, a 58 al kyl sul yl am no_group, a
| ower aIkyla%f%oggﬁ?ogy%SgﬂgﬁB,C% éﬁrbéi%*qf%Wb$yé?£eL§#’g?bug, aéhgdroxyl
heterocyclicyghoup, 2a |@wer waldyl hefrrpeue! ig gnoup, , agl pyeropl koxy-1 ower
al koxy group, and a | ower al koxyi m no group, or an unsubstituted or
substituted phenyl, cycloal kyl or al kenyl group, or group represented by
the followng fornula: Rba R8a Za G3a Gba wherein Za represents an
unsubsti t ut edxampdebsti tuted | ower al kyl ene or al kenyl ene group; G3a
represents an oxygen atom a sulfur atom an imno group, or a direct bond;
GSa representsaapdar 9ol atom or a nitrogen atony Rba represents at | east
one group selected fromthe group consisting of a hydrogen atom a hal ogen
atom and unsubstituted or substituted al kyl, cycloal kyl and al koxy groups;
and Rsa represents an r cted or protecteahor=ynsubstituted or
substituted amn dino g{;ﬁg_§Z§Eﬁwksfﬁbnded*qﬁut e \p#r 2~or~flet a position of
the position connect €4 to G a (provided that ere Gl represents an imno
group, X represents an unsubstituted or substituted C3_6 | ower alkyl ene
group, or an unsubstituted or substituted al kenyl ene group). 2. The
arylam di ne derivative or a salt thereof according to claiml1, wherein Gl
represents an oxygen genyyl [4-(3-

azidopropoxy)phenyl] (imino)methylcarbamate was obtained
15 from benzyl [4-(3-bromo

propoxy)phenyl] (imino)methylcarbamate in the same

manner as Reference example 6. -

'H-NMR (CDCl,) &: 2.00-2.10 (24, m), 3.52 (2H, t, J =



259 atomy GZ represents a carbon atom and Ra represents at |east one group
ecte,romthe group consisting of a hydrogen atom and a hal ogen atom
- The yl am di ne derivative or a salt thereof according to claim1l or 2,
wherein Ra represents a hydrogen atom 4. The aryl am di ne derivative or a
salt thereof according to any one of CL%%HE 1 to 3, wherein RZ represents a
group represented by the follow ng for a (1) , (2) or (3) (1) Rsc i
~N~Ra~ whermé1J?H£ﬁpnﬁ§§@t§%ﬁ hydr ggnﬁgpogk)an4q@baq_@bOquﬂi ﬁgroup, or
y .

an unsubstitut'ed or ‘substitufed cycloal or " &l kenyl group; dn

represents a ydrogan alpmg ans apifO Prey ecki 8g-greup, oa %Lgéunﬁ.tz@litut ed
or substituted al kyl,” cycloal kyl or”al kenyl group, (2) R5d d / N~Yd- NwRm

wherein Yd reprgseMs an unsubpstitopedogr gybstituted Cz. 6 | ower al kyl ene
or C~_fi al kenylene group; each of RSd and Rsd, which nay be the sane or

different, rep/esga K- 260 hydrogen atom an am no protecting group, or
an unsubstituted or substituted al kyl, cycloal kyl or al kenyl group; and R d
represents a hydrogen atom an ami no protecting group, or an unsubstituted
or substituted al kylyncyghoal kyl or al kenyl groyp, or group represented by
the follow ng fornul a: O.RsdNwherein Zd repr ogp\yngybstituted or
substituted | ower %FK§Iene or al kenyl ene groupH.,Ne eprgsent’s an
unprotected or protected or an unsubstituted or substituted am di no group,
or (3) Ye. -N\ eN Ze ~\ / Rse Y wherein each of Yeand Ye~, which may be
the sane or different, represents an unsubstituted or substituted Cz_4

| ower alkgiene group; %gE%ﬁggqiﬁggé%%§+ggiggggituted or substituted | ower

al kyl ene al kenyl ene gr nts an unprotected or

or ot ect 24 o TLSILLULEQ 0 HUPBLLL L e AR pocghotp 3, The aryl am o ne

derivative or a salt s 1 to 4, wherein

X represent s @ dyISRpLid uted, ro§L&Fﬁi&%$§@hk9¥§£m§ﬁFMé?ne group, RZ
represents a group represented by the followng formula:
Thereafter, 0.26 g of 5% palladium-carbon suspended in
12 ml of N,N-dimethylformamide was added to the above
10 solution, and the obtained mixture was stirred under a
hydrogen atmosphere at room temperature under
atmospheric pressure for 3.5 hours. 3.5 hours later,
0.4 ml of 6 mol/L hydrochloric acid was added to the
reaction mixture, and the mixture was stirred under a
15 hydrogen atmosphere at room temperature for 1.8 hours,
and then at 40°C to 45°C for 1.8 hours. After
completion of the reaction, the catalyst was removed by
filtration, and the solvent was removed under a reduced
pressure. 6 mol/L hydrochloric acid was added to the
20 obtained residue, and the solvent was then removed
under a reduced pressure. Isoprecpanol was addéd to the
obtained residue, and thereafter, a precipitate was

filtrated to obtain 0.12 g of 4-{3-

amincpropoxy)benzamidine hydrochloride.



261 Ye, -N\ a NZe ~\ / Rse Y wherein each of Ye and Ye, which may be the
!e or@ fferent, represents an unsubstituted or substituted CZ 9 | ower

arkyl ene€ group; Ze represents an unsubstituted or substituted | ower

al kyl ene or al kenyl ene group; and Ree represents an unprotected or
protected or unsubstituted or substituifg am di no group. 6. The arylam dine
derivative or a salt thereof according any one of clains 1 to 3, wherein

X represents ( yhsti tut ed ogkggbsggggte ghewer al kyl ene group; Ra
represents a hydrogen atom anhd fepresénfs a group represented by the

fol | owi ng fongular( 1y oY) 05: (B)od1) . RBf (bu-NRaf owaerei boR by epresent s
a hydrogen atom an afii no protecting group, of an’unsubstituted or
substituted gygl)oalkyls orzl kenyy group;pand R i5reppesent s a Ry drogen
atom an am no protecting group, or an unsubstituted or Substituted al kyl ,
cycl oal kyl omzgl kenyds graaup.d,(2) = 82621869 8694/ Nsis~NrBy9 whenein Yg
represents an unsubstituted or substituted Cz_6 | ower al kylene or C3_6

al kenyl ene gr@up; each of. R5g(and Reg, which nay be the sane or different,
represents a hydrogen atom an am no protecting group, an unsubstituted or
substituted &ldeylplecyid oal kyl or al kenyl group; and R g represents a

hydr ogen atom an am no protecting group, or an unsubstituted or
substituted al kyl, cycloal kyl or al kenyl group, or group represented by the

followi ng fornmula: ZOO ~ ~ R8g wherein Z9 represents an unsubstituted or
substituted | ow8N I HQ/QE |EenyLene_gLQup,H eseny s~alif,

unprot ected or pgot ed or substituted oH,sub tuted am bpo group,
or (3) Yn. -N =Zr, ~ ~ ~ Rsn YaAsberein each of Y" and Y'~, whith may be

the sane or different, represents an unsubstituted or substituted CZ g
| ower al kyl ene group; Z" represents an unsubstituted or substituted | ower
al kyl ene or al kenyl ene group; and

0.20 g of 4-[3-(2,3-dioxo-1-
piperazinyl)propoxylbenzamidine acetate was dissolved
in 5.0 ml of 6 mol/L hydrochloric acid, followed by

10 heating to reflux for 1 hour. The soclvent was then
removed under a reduced pressure. The obtained residue
was filtrated with ethanol to obtain 0.14 g of a
colorless solid, 4-{3-[(2-
amincethyl)amino] propoxylbenzamidine hydrochloride.

15 IR(KBr)cm™: 3368, 2716, 1674, 1608
'"H-NMR (d,-DMSO) &: 2.10-2.21 (2H, m), 3.12 (2H, t, J =
€.8 Ez), 3.25 {4H, s), 4.25 (2H, t, § = 6.0 Hz), 7.18
(2H, d, J = 8.8 Hz}, 7.91 (24, d, J = 8.8 Hz), 8.63
(2H, brs), 9.18 (2H, brs), 9.36 (2H, brs), 9.98 (Z2H,

20 brs)

Example 11

QL B~ co ke HN % &

HN < —
)—@—o’\/‘n NH )‘—@—0’\/‘!4 NT~"T"go,Et
—N p— Boc_ﬂ |-
H

Bogo



263 RB" represents an unprotected or protected or unsubstituted or

,stit d amdino group. 7. The arylam dine derivative or a salt thereof
accordi to any one of clains 1 to 3 and 6, wherein R2 represents a group
represented by the following fornmula: Yh, N ~Zh O~ ~ R$r, Y wherein each
of Y" and Y"~, which may be the same ofq gllfferent represents an
unsubstituted or substituted CZ_, Iower al kyl ene group; Z'' represents an
unsubstituted or substituted | ower al kyl ene or al kenyl ene group; and Re"
represents an unprotected or protected or unsubstituted or substituted

am di no group. 8. 0.30 g of tert-butyl {4-[3-(2,3-dioxo~1-
4-{3-[4-(3-{4[ am no(i m no) net hyl ] phenoxy} propyl ) - 1pi perazi nyl ] propoxy} benza
m di ne or a ®diperararedf) plespcqux{]zalpa_nw{mmo methylcarbamate was

[ am no(i m no) net hyl ] pheno ropyl ) - 4pi peridi nyl ]]et hoxy} benzam di ne or a
sal t thereof A186° LA aAL f%n‘ga]l a@érﬂ-‘ﬂ Nodprechvigioamanpadget pd Whddedi ent ,

a conpound or a_salt thereof_according to any one of clains 1 to 9.
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layer was washed with a saturated agueous solution of
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sodium chloride, and then dried over anhydrous

magnesium sulfate. The obtained solution was then
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5 dioxo-l-piperazinyl)propoxylbenzonitrile.
'H-NMR (CDC1,) &: 2.10-2.18 (2H, m), 3.09 (3H, s), 3.56-
3.63 {(4H, m), 3.67 (2H, t, J = 6.8 Hz), 4.07 (2H, t, J
= 6.4 Hz), 6.92-6.96 (2H, m), 7.56-7.80 (2H, m)

Example 15-2

o 0 o 0
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10. 10 ml of ethanol and 2.5 ml of methylene
chioride were added to 1.44 g of 4-[2-(4-methyl-2,3-
dioxo-1l-piperazinyl)propoxylbenzonitrile. While cocled
by ice, hydrogen chloride gas was introduced into the
mixture until it became saturated. It was left at rest
15 at room temperature for 22.5 hours. After completion
of the reaction, the solvent was removed under a
reduced pressure. 10 ml of ethancl and 2.5 ml of
methylene chloride were added to the obtained residue,
and 0.97 g of ammonium acetate was then added thereto,
20 followed by heating to reflux. After compietion of the
reaction, the temperature was cooled to room
temperature, and the reaction scolution was then
concentrated under a reduced pressure. The obtained
residue was filtrated with ethancl to obtain a white
25 seolid. 10 ml of 6 mol/L hydrochloric acid was added to
the obtained white solid, and the mixture was subject

to heating to reflux for 6 hours. The reacticon mixture

was concentrated under a reduced pressure, and the
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sy, 3.22 (2H, t, J = 7.6 Hz}, 3.30-3.37 {4H, m), 4.1%9-
4.23 (2H, m), 7.1% (2H, 4, J = 8.8 Hz), 7.82 (2H, d, J
= B.8B Hz)

Example 16
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s NC"@-OMN N _—
NC‘O—O N NH ——= N Me

o O

HN e HN H
¥—<:>—o’\/“n NT~Me ¥~<:>—o’\/“n HNT~-Me
H.N f— HZN p—_—

) ‘nHCI

The following compound was obtained in the
same manner as Example 15.
4-(3-{[2~(propylamino)ethyllamino}propoxybenzamidine
hydrochloride
IR(KBr)em™: 3318, 2771, 1673, 1609
'"H-NMR (d,~-DMSO} &: 0.94 (3H, t, J = 7.0 Hz), 1.6-1.8
(2H, m), 2.18 (2H, brs), 2.90 {(2H, brs), 3.13 (2H,
brs), 3.34 (4K, brs), 4.25 (2H, brs), 7.1-7.7 (2H, m),
7.18 (2H, 4, J = 6.8 Hz), 7.8% (2H, d, J = 6.8 Hz),
9.19 (2H, brs), 92.30 (2H, brs)

Example 17
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\c: &10%&& ()- \810%&& ()-n@|[:vU410 \ \t109%8& ()- \ \610%&& ()-\ \L
109&R& () - 5\ 9 (HOLRSE)(,) -3 \YELOVER ()&H ) IDURSEA (1S ULHE, vii10 & 61p HEOYSE () -\
\ CL0%&&' ()-\ \Yt109%&& ()- J 10%@%E& ()- \NmlO%&& () -

\ pLOYRE! () - &1L : VEALGL\ 3 # VILOD&RE X ) - . 16/~ LOBREA( ) I\ =\ Bl) 0! B@YRS’ () -

\' 109%8& ()- \ %rl0%&& ()- \#WLO0Y%R& ()- @|[:-4108 \c:10%& ()- \ \y8

109%&& ()- \ GREOU#E, () \ A0S (Hz) A 20098 (}H, \DSI0VREL( POQBAHL0& \ \
MLOYR& ()- \9y*109&& ()- \9GLOYRE ()- \9109%& () -

\\ #1098&' () - @r@&lo&uﬂ[ A4108\ \S! 10%8&' ()- S! 10%8U& ()- S! 10% & & () -

\ S 10%& ()- _S! 10%1$d& ()- \L10%&& ()--./0| [ NA41010&10&810& \: 109%&& () -

\ 8109%&&' () - \E@W&-l@)- \4 10%&& ()- \V-109&& ()-014|[: NA41010

0! 109KZ9%& ()-" \ GLOY%&& ()- fIM 10%&& ()-J | M 10%& ()-J \ 10%8& ()-

\\ 109&& ()-| 0bUA10 \\ 109%8& () - vI0GEGLOGRGLOGEG O! 10%68G& ()-" \ 0! 10%&: () -
0! 10%RJ&US’ () - fin 0,109 &\ & fc| opl41Q, \\ 10%& 01&11 101&1
0! 1094.81&' () - We{ 1% 9(_)‘hu’\o"c_)_ O@ﬁ—-—\fﬁ& 0’\f’PN WPHOURE % | \ v
PLOYRE ()-!\V ‘B 0988 - '\v P10%&& ()CT\v PLOYEE (V- L \YPL0%&& ()- NH,
\1098& ()- "' *+,/ _?*\v PLlO%& v PLl0%& ()-!#30 v PlO%&& ()-1)\v

P10%&& ()-!\v PLOY&& ()-!\v PLOY&& ()-!/1478@{ ?*\v PLOY%R& v PLOY%&& ()-!\v

[0) ! -1
PLO%&: () 4! #30)\ v 2.69 g of ethyl 4-{3-{4-(3-{4-

[ethoxy({imino)methyl] phenoxylpropyl) -2, 3~dioxo-1-
piperazinyl]propoxylbenzenecarboximidoate hydrochloride
was suspended in 45.0 ml of ethanol, and then, 1.60 g
of ammonium acetate was added to the suspensicn. The
15 mixture was subject to heating to reflux for 3 hours.
The reaction mixture was cooled to room temperature,
and a precipitate was filtrated to obtain 2.51 g of a
colorless scolid, 4-{3-[4-(3-{4-
[aminc (imino)methyl]phenoxylpropyl) -2, 3-dioxo-1-
20 piperazinyl]propoxylbenzamidine acetate.
IR (KBr)cm':3117,1670,1609
'H-NMR (CD,0D) &: 1.90 (3H, s), 2.10-2.20 (4H, m), 3.64-
3.76 (8H, m), 4.16 {(4H, t, J = 5.9 Hz), 7.10-7.20 (4H,

m), 7.75-7.80 (4H, m)



PLOY&E& ()-!\v PLO%R& ()-!\v PLO% & ()-!LNPQYeg ?*\v PL0%RE&\ v PLOYRE& ()-!\v
I\v P10%&& ()-!#30v PL0% & ()-!\v PLO% & ()-!gnow ?*\v PLOY&S&\ v
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B%&&I
YR&'
P10%&#30 v P10%R&' ()-!\v P10%&& ()-!\v P10%&& ()-!'\v PLO%&R& ()-!#30 D*\v

P10%&#3\ v P109&& ()-!#30\v P10%&& ()-'%C{SPIO%&& ()-1\v PLOY%R& ()-!\v
P10%&&' ()-'{_?*\v P10%#\ v P10%&& ()-!

Example 20

o 0 NC%(]POAVBr o ©
Nc_(:)“o\"n NH = "c-<:>h°\/“dy4k’\/°_<:>_CN
L —
HN A4 NH
—_— }“<:>ﬂ~”m M“V°*€>h4
H,N . NH

‘nAcOH

2

The following compound was obtained in the
same manner as Reference example 7 and Examples 18 and
19.

5 4-{2-[4-(2~{4-[amino{iminc)methyl]lphenoxy}lethyl)-2, 3-
dioxc~l-piperazinyl]ethoxylbenzamidine acetate
IR(KBr)cm™: 3203, 1674, 1612
'H-NMR (d,~DMSO) &: 1.89 (6H, s), 3.67 (4H, s), 3.76
(4H, t, J = 4.8 Hz), 4.26 (4H, t, J = 4.8 Hz), 7.16

J

t
10 (4H, d, J = 8.8 Hz), 7.81 (4H, d,

= B.8 Hz)
Example 21
Br
0 o NC%C:}ﬂ’\/““ 0 0O
< —
Nc—<:>~o’\V’\/“;J“H o Ncﬁ<:>—o’\“”\'MLA”*’“N/‘0~<:>—GN
HN % f NH
HZN Nt NH,
"nAcOH

The following compound was obtained in the
same manner as Reference example 7 and Examples 18 and
19.
15 4-{4-[4-(4-{4-[amino(imino)methyl]phenoxy}tkbutyl)-2,3-

dioxo-l-piperazinyl]butoxylbenzamidine acetate




PLOYRE ()-!#30v PLOYR& ()-!\v PLOY%R& ()-!\v PLOYR& ()-!_?*\v PLOYRH v
S!B%&&f I\v P10%&& ()-!'\v P10%&& ()-!#30 v P10%&& ()-!\v

OR& (T-!1-/8_2*\v PLOY%#H v PLO%&R& ()-!\v PLO%&& ()-!\v PLO%&& ()-!\v
PLO9&& ()-!#30v PLOYR& ()-!89AMI\ <*\v PL0Y%&#30 v PLOYRE& ()-!\v
P10%& ()-!\v P10%& ()-!\v P10%& ()-L#30 dpr~ D*\v P10%#3\v
P109%&&' ()-!#30v PLO%&& ()-!\v PlO%&&f%?-!\v P10Y%&&' ()-!\v

PLO%&& () - ! { o M PLOYEH\ Y134, 3049, 1654, 1610
'H-NMR (CD,OD) &: 1.80-1.86 {(8H, m), 1.90 (6H, s), 3.56
(4H, t, T = 6.6 Hz), 3.65 (4H, s), 4.14 (4H, t, J = 5.5
Hz), 7.10-7.14 (4H, m), 7.75-7.80 (4H, m)

5 Example 22

0 o NGﬂCDFOAVBr o 0
NC-@-O’\/“N NH Nc—@—o’\/“n N’\’o_@_c’"
Nt N

o o
HN T NH
0 N N_~
H.N s o
2 ‘nAcOH NH,

The following compound was obtained in the

same manner as Reference example 7 and Examples 18 and

19.

4-{3-[4-{2-{4-[amino (imino)methyl]phenoxyl}ethyl)-2, 3-
10 dioxo-l—-piperazinyllpropoxylbenzamidine acetate

IR (KBr)cm™': 3346, 3128, 1670, 1608

‘H-NMR (d,-DMSO) &: 1.97-2.04 (2H, m), 2.08 (6H, s),

3.3 (2H, &, J = 6.8 Hz), 3.55-3.60 (2H, m), 3.67-3.71

(2H, m), 3.77 (2H, t, J = 5.4 Hz), 4.11 (2H, t, J = 6.0
15 Hz), 4.27 {(2H, t, J = 5.4 Hz), 7.12 (2H, d, J = 8.8

Hz), 7.18 (24, d, J = 9.0 Hz), 7.86 (2H, d, J = 8.8

Hz), 7.90 (24, d, J =

I
W
]

Hz), 9.22 (8H, brs)

Example 23




PLOYRE& ()-!\v PLOYR& ()-!#30v PLOY%R& ()-!\v PLOY%R& ()-!\v PLOYR& ()-!_?*\v
1098&' ()-'\v P10%&& ()-'\v P10%&& ()-!#30v PLO%&& ()-!\v
-1 ?2*\v PLOY&#\ v P1O% & ()-!\v PLlO% & ()-!\v PLO%R& ()-!\v
08 <*\v PLO%#30 v PLO%& ()-!\v PLOY%&S& ()-!\v

E!B%&#\
Y&R&

P10%&&' ()-!#30v P10%&& ()-!

P109%&&' ()-!\v P10%&& ()-!#30& 79; <D’ D*w_] P10%8#3\ v P10%R& ()-! #30\v
"\v

P109&& ()-'\v PL0%&& ()-!\v PLOYR& () -
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15

20

P10Y%&& () -! DSUWK of _?*\v

The following compound was obtained in the
same manner as Reference example 7 and Examples 18 and
19.

4-({ (E)-4-[4-(3-{4-[amino (imino)methyl]phenoxylpropyl) -

Z2,3-dioxo~l1l=-piperazinyl]~2-butenyl}oxy)benzamidine

acetate

IR(KBrjcm™: 3164, 1669, 1610

1H—NMR(D§D 6: 1.96 (6H, s), 2.10-2.20 (2H, m), 3.58-

3.74 (6H, m), 4.10 (2H, d, J = 5.4 Hz), 4.21 (2H, t, J

= 5.4 Hz), 4.75 (2H, d, J = 4.9 Hz), 5.86 (1lH, dt, J =
15.6, 5.4 Hz), 5.93 (1H, dt, J = 15.6,4.9 Hz), 7.04

(24, 4, J = 8.8 Hz), 7.10-7.20 (2H, m), 7.70-7.82 (4H,

m)

Example 24

N Y ot o O e My 0O
HaN -nAcOH = NHz HN oHel | "

1.76 g of 4-{3-[4-(3-{4-
[amino (imino)methyl]phenoxylpropyl) -2, 3-dioxc~1-
piperazinyl]lpropoxylbenzamidine acetate was dissolved
in 30.0 ml of 6 mol/L hydrochloric acid, and the
obtained solution was subject to heating to reflux for
5 hours. After completion of the reaction, 6 mol/L
hydrochloric acid was removed under a reduced pressure.
Ethanol was added to the cobtained residue, and
filtration was carried out to cbtain 1.29 g of a

cclorless solid, 4-[3-({2-[(3-{4-



PLOY%&#\ v P10% & ()-!\v PL10% & ()-!#30v PL0%&& ()-!\v PLOY&& ()-!\v

o}~ ?*\v P10%#\ v P10%&& ()-!\v P10%&& ()-!\v P10%& ()-!#30O v

VB!
B%&&' SI\V PIOY%R& ()-! _?*\v PLOY%&#\ v P10%R& ()-!\v PLOY%R& ()-!\v
P109%&&' ()-1\v P10%&& ()-!#30v PLO%&& ()-! <*\v PL0%#30 v PL0%&& ()-!\v

P109%&&' ()-!\v P10%&& ()-!\v PlO%&&'()-'éﬁ O D*\v P1O%#3\v P10%&& ()-!#30 v

P10%&& ()-!'\v P1O%&& ()-!\v Plo%&&f()-%
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[amino (imino)methyl]phenoxylpropyl)amino]lethyl}amino)pr
opoxylbenzamidine hydrochloride.

IR(KBr)cm™: 3306, 3162, 2714, 1674, 1609

'H-NMR (d,-DMSOQ) 8: 2.14-2.22 (4H, m), 3.14 (4H, brs),
3.38 (4H, s), 4.24 (44, t, J = 6.1 Hz), 7.18 (4H, d, J

8.8 Hz), 7.87 (4H, d, J = 8.8 Hz), 9.03 (4H, brs;,

I

9.27 (4H, brs), 9.82 (4H, brs)

Example 25

0 0

o H,N H
HN NH 2 NH
~~N N~ —_— »"@'0\/\ ~oNe~ —@—6 :
) <:> 0 -’ ° <:> EH HN N ° NH
2

H,N -nAcOH N -nHCI

The fcllowing compound was obtained in the
same manner as Example 24.
4-[2-({2-[(2-14-
[amino {imino)methyl]phenoxyl}ethyl)aminojethyl}lamino)eth
oxyibenzamidine hydrochloride
IR(KBr)cm™: 3312, 3097, 1662, 1609
'H-NMR (d~DMSO) &: 3.20-3.80 (1CH, m), 4.44 (4H, brs),
7.24 (4H, d, J = 8.4 Hz), 7.90 (2H, d, J = 8.4 Hz),

9.11 (4H, brs), 9.32 (4H, brs), 9.98 (2H, brs)

Example 26
0o 0
b
HN NH H NH,
) N»_@_Q’\/\/N\_{N\/‘\/‘-o_@_( I HN&—@-OI\/\/N\/\N’\/\’O_O—&NH
NH
z *nAcOH 2 H N ~nHG! H

The following compound was obtained in the
same manner as Example 24.

d-[4-({2-[(4-{4~



PLOYR& ()-! & _?*\v PLOY%R#\ v P1O%R& ()-!'\v P1O%R& ()-!#30 v P1O%&& ()-!\v
a%&&'*!\v PLO%&R& ()-!&(*+; G _?*\v PLO0%#\ v PLO%R& ()-!\v PLOYRE& ()-!\v
W& (7)-!#30 v P1O%&R& ()-!'\v PLO%&R& ()-!1KLZf hj _?*\v PlO%&#\v

P1O%&& ()-1\v P10%& ()-!\v P10%& ()-!\v PLOY%&& ()-!#30v

P10%&& () -!j kl mops}yX7\v P10% \sP10% & . ()- \10% & () -

\\10% & () -v10&10&10&)\ v m0%m%)4#m§nftﬁ:v1@%&()4w<v]0%&%)4ﬁ<

v 109% & () - Mg no (imino)methyl]phenoxy}butyl) amino]ethyl}amino)but
oxylbenzamidine hydrochloride
IR(XKBr)cm™: 3320, 3164, 2717, 1676, 1609
'H-NMR (d,-DMSO) &: 1.84 (BH, brs), 3.02 (4H, brs),
5 3.30-3.40 (4H, m), 4.13 (4H, brs), 7.17 (4H, d, J = 8.5
Hz), 7.87 (4H, d, J = 8.5 Hz), 9.04 (4H, brs), 9.27
(dH, brs), 2.68 (3H, brs)

Example 27

o 0 H
NH HN NH
DS S R S
HN NH, H,N H NH

2 -nAcOH "nHCI

The following compound was obtained in the
10 same manner as Example 24.
d-[3-({2-{(2-{4~-
[amino (imino)methyl]phenoxylethyl)amino]ethyl}amino)pro
poxylbenzamidine hydrochloride
IR(KBrjcm™: 3335, 3124, 2772, 1671, 1609
15 'H-NMR (d,-DMSO) &: 2.20 (2H, brs), 3.14 (2H, brs),
3.30-3.60 (6H, brm), 4.26 (2H, bré), 4.46 (2H, brs),
7.17 (2H, d, J = 7.8 Hz), 7.25 (4H, d, J = 7.1 Hz),
7.80-8.00 (4H, brm), 9.19 (4H, brs), 9.30-9.50 (4H,
brm), 10.05 (4H, brs)

20 Example 28

H HN H HN H
NC_@‘N\/\,N3 —_— y N)_QN\/\,Ns — ’ NFQ"N\/\/NHZ
2

-nHGE

The folleowing compound was obtained in the



10% & ()-m'< v 10% & ()-m'< v 10% & ()-m'< v 10% & ()-m'W, 7< v 10< v
& (.ﬁ'/K%m< v 10%& ()-m"< v 10% & ()-n< v 10% & ()-nf'< v

10% & ()-m' _ 7/|<%< v 104 8& ()-m< v 104& ()-nm< v 104& ()-n< v

109% & ()-m'<
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same manner as Examples 4 and 5.

-[ (3-aminopropyl)aminco]benzamidine hydrochloride
'H-NMR (d,-DMSO) &: 1.84-1.91 (2H, m)}, 2.84-2.91 (2H,
m), 3.50-4.00 (2H, br), 6.72 (2H, d, J = B.8 Hz}, 7.74

5 (2H, 4, J = 8.8 Hz), 8.28 (3H, s), 8.78 (2H, s), B.98

{ZH, s)

Example 29

HN
NC'C>—S\/\,N:l - H N)“_@—S\/\/Na

2

The following compound was cbtained in the
same manner as Example 4.
10 4-[(3-azidopropyl)sulfanyl]benzamidine
'H-NMR (d,-DMSO) &: 1.79-1.86 (2H, m), 3.07 (24, t, J =
7.4 Hz), 3.33 (1B, s), 3.47 {(2H, t, J = 6.6 Hz}, 6.73
(2H, s), 7.35 (2H, d, J = 8.4 Hz), 7.72 (2H, d, T = 8.4
Hz) .

15 Example 30

HN HN
- Orsemn - Deom,
H.N H,N

2 2 -nCF 4CO,H

0.24 g of 4-[(3-
azidopropyl)sulfanyl]lbenzamidine was dissolved in 4.0
ml of methanol. Thereafter, 0.18 g of 1,3-
propanedithiol and 0.56 ml of triethylamine were added

20 to the solution at room temperature, followed by




10% & ()-m'dD, 7/ K% < v 10% & ()-m'< v 10% & ()-m'< v 10% & ()-m'< v

& (@< v 10%& ()-mi< v 10%& ()-nitT4, 7/< v 10% & ()-ni< v
10% & ()-m'< v 108 & ()-n'< v 108 & ()-n'< v 108 & ()-m' /KW sS3,7/< v
109% & ()-m'< v
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stirring for 1 day. Thereafter, 2.16 g of 1,3-
propanedithiol was further added thereto at room
temperature, followed by stirring for 5 hours.
Thereaftér, 20 ml of water and 20 ml of ethyl acetate
5 were added to the reaction mixture, and the agueous
layer was separated. Organic layer was extracted with
10 ml of water, and the obtained water layer was
combined. 20 ml of 6mecl/L hydrochloric acid was added
to the aqueous layer. The mixture was washed with

10 chlorofeorm 3 times, and then concentrated under a
reduced pressure. The obtained residue was purified by
silica gel column chromatography [eluent; chloroform :
methanol : trifluorcacetic acid = 2000 : 1000 : 1] to
cbhtain C.10 g of a pale yellow solid, 4-{(3-

15 aminopropyl)sulfanyl]lbenzamidine triflucrcoacetate.
'H-NMR (d,-DMSO) &: 1.88-1.96 (2H, m), 2.80-3.00 (2H,
m), 3.17 (14, s), 3.21 (2H, t, J = 7.0 Hz), 7.54 (2H,
d, J = 8.8 Hz}, 7.80 (2H, d, J = 8.8 Hz}, 8.10 (3H, s},
9.11 (2H, s}, 9.37 (2H, s).

20 Example 31

O\/\N/\,O 0\/\N/\,0
ISRaase! ST S g il e ¥
NC CN

NHz -nHCI NHZ

0.60 g of 4-(2-{{2-(4-
cyanophenoxy)ethyl]aminclethoxy)benzonitrile was
dissolved in 20 ml of ethancl. Thereafter, while

cocled by ice, hydrogen chloride gas was introduced




10% & ()-m'< v 10% & ()-m'< v 10% & ()-m /K%< v 10% & ()-m'& sS3,7/< v

& (
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into the seclution, until it became saturated. The
sclution was left at rest at room temperature for 12
hours. After completion of the reaction, the reaction
soluticon was concentrated under a reduced pressure.
The obtained residue was dissolved in 30 ml of ethanol,
and 1.20 g of ammonium acetate was then added thereto
at room temperature. The mixtufe was stirred for 5.5
hours while being heated tec reflux. After cooling to
room temperature, the scolvent was removed under a
reduced pressure. Hydrochloric acid was added to the
residue, and the solvent was removed again.
Thereafter, the obtained sclid was filtrated with a
mixed solution of isopropanol and ethanol to obtain
0.31 g of a pale brown solid, 4-{2-[(2~-{4-
[amino (imino)methyl]lphenoxylethyl)aminc]ethoxylbenzamid
ine hydrochleoride.
‘H-NMR (d,-DMSO) &: 3.35-3.55 (4H, m), 4.50 {(4H, t, J =
5.0 Hz), 7.22 (4H, 4, J = 9.0 Hz), 7.93 (4H, d, J = 9.0
Hz), 9.21 (3H, s), 9.40 (4H, s), 9.88 (2H, brs)

Example 32

H
H
o ~N~O 0N 0
,[::r \E::L ™ HLN -nHCl NH
NG CN

NH NH,

The following compound was cbtained in the
same manner as Example 31.
4-{3-[{3-{4-

faminc{imino}methyl]phenoxy}propyl)amino]propoxylbenzam



10% & ()-m/KWb< v 10%6& ()-m'< v 10%& ()-m'< v 10% & ()-m'< v |
’6‘&'( ‘cluw~ /,7/K¥W%< v 10 & ()-mM< v 10% & ()-mM< v 10% & ()-m'< v
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idine hydrochloride
"H-NMR (d,-DMSO) §: 2.15-2.22 (4H, m), 3.00-3.20 (4H,
m), 4.22 (4H, t, J = 6.1 Hz), 7.16 (4H, d, J = 9.0 Hz),
7.87 (4H, d, J = 9.3 Hz), 9.00 (4H, s), 9.29 (6H, s)

5 Example 33

NH

2
CN Ji:r&NH

O OWN\/\/\/\O
o\/\/N\/\/\/\o ——
,@I ‘nAcOH
NG

The following compcund was obtained in the

same mannef as Example 31.

4-{3-[(6-{4-

[amino (imino)methyl]phenoxy}hexyl)amino] propoxy}benzami
10 dine acetate

'H-NMR (D,0) &: 1.40-1.60 (4H, m), 1.74-1.87 (4H, m),

1.94 (eH, s), 2.23-2.30 (2H, m), 3.11-3.15 (2H, m),

3.31 (2H, £, J = 7.4 Hz), 4.18 (2H, t, J = 6.2 Hz),

4.30 (2H, t, J 5.6 Hz), 7.16-7.21 (4H, m), 7.78-7.82

il

15  (4H, m)

Example 34

Q 0 GN H
’O/ - —_— N’\/\o
NC
-nAcOH

The folleowing ccompound was obtained in the
same manner as Examples 18 and 19.

4-{3-[4-(6-{4~[amino (imino)methyl]phenoxy}hexyl) -2, 3-



10% & ()-nt<
9@'&'( ‘<
10 & ()-nt <

10% & ()-nt<
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109% & ()-m'tT4, 7/< v 10% & ()-m'< v 10% & ()-m'< v
10% & ()-m'< v 10% & ()-m' /K% sS3,7/< v 108 & ()-m'< v
10% & ()-m'< v 10% & ()-m /K%< v 10% & ()-m' sS3,7/< v

< <K< <
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dioxo-l-piperazinyl]propoxylbenzamidine acetate
M-NMR (d,~DMSO + D,0) &: 1.26-1.36 (2H, m), 1.40-1.60
(4, m), 1.70-1.80 (8H, m), 1.90-2.20 (2H, m), 3.30-
3.45 (2H, m), 3.50-3.62 (6H, m), 4.07-4.14 (4H, m),
7.11-7.24 (4H, m), 7.76-7.79 (4H, m}

Example 35

HN

o o0 CN Q0 0O NH
Do oo oS
NC O A~N_ N A~_O —_- HN@_OWNuNWO

The following compound was obtained in the

same manner as Examples 18 and 19.
3-{3-{4-(3-{4-[amino(imino)methyl]phenoxyl}propyl) -2, 3-
dioxo-1l-piperazinyl]propoxylibenzamidine
'H-NMR (d,-DMSO) &: 1.90-2.00 (4H, m), 3.51-3.57 (8H,
m), 4.07-4.13 (4K, m), 7.12 (2H, d, J = 8.8 Hz), 7.23-
7.26 (1H, m), 7.36-7.38 (2H, m), 7.49 (1H, t, J = 8.2
Hz}, 7.81 (2H, d, J = 8.8 Hz), 9.10-2.60 (6H, m).
Example 36

0 0

N

o, 0 0Bn Y4  OBn
NC—<:>"0V)\/N Nv)\/0‘<:>—GN — N o AN_N Ao N H
2

The following compound was obtained in the
same manner as Examples 18 and 19.
4-[3-{4-[3-{4-[amino(imino)methyl]phenoxy}—-2~
(benzyloxy)propyl]~2,3~dicxo-1l-piperazinyl}-2-
(benzyloxy)propoxy]benzamidine

"H-NMR (d,-DMSO) &: 3.48-3.72 (6H, m), 4.00-4.08 (2H,
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m), 4.16-4.19 (2H, m), 4.24-4.28 (2H, m), 4.37 (2H, t,
J = 5.1 Hz), 4.59-4.70 (4H, m), 7.17 (4H, d, J = 9.0
Hz), 7.23-7.30 (10H, m), 7.86 (4B, d, J = 9.0 Hz),
8.80-9.40 (6H, m).

5 Example 37

o o

o 0
-y HN ~—— o d ~—— NH,

A A —_— 9‘—< }N N N N—@—(
N°*<j>'ﬂ N_N ﬂ'<j>“°N H,N H R H NH

The following compound was obtained in the

same manner as Examples 18 and 19.
4-({3-[4-(3~-{4-[amino{imino)methyl]anilinolpropyl) -2, 3-
dioxc-l-piperazinyllpropyllamino}benzamidine

10 ‘H-NMR (d,-DMSO) &: 1.70-1.90 (4H, m), 3.11-3.16 (4H,
m), 3.20-3.50 (4H, m), 3.55 (4H, s), 6.69 (4H, d, J =
8.9 Hz}, 6.93 (2H, ¢, J = 5.4 Hz), 7.7C (4H, d, J = 8.5
Hz), 8.10-8.20 (6H, br)

Example 38

O

0
4 HN —4 NH,
Ned Yot Ne~cod Yon — o I o henod <

*nHGI

15 The following compound was obtained in the
same manner as Examples 18 and 192.
4-{3-[4-(3-{4-[amino (imino)methyl]phenoxy}lpropyl)-2-
oxo-l-piperazinyl]propoxylbenzamidine hydrochloride
‘H-NMR (d,-DMSCQ) &: 1.97-2.03 (2H, m), 2.20-2.40 (2H,

20 m), 3.30-4.00 (10H, m), 4.15-4.23 (4H, m}, 7.15-7.20

(4H, m), 7.90-7.94 {(4H, m), 9.18-9.20 (4H, s), 9.38-
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9.40 (4H, m), 12.38 (iH, brs}

Example 39

NH

o
/\/\0

N 0 NN

O~ _— N

J::r )~ H,N d%v) .

NG o} 2 nAcOH
NH

The following compound was obtained in the
same manher as Examples 18 and 19.-
4-{3-[4-(3-{4-[amino{imino)methyl]phenoxy}propyl)-7-
oxo-1,4-diazepan-1l-yl]propoxylbenzamidine acetate
'H-NMR (D,0) &: 1.94 (6H, s), 2.01-2.11 (4H, m), 2.67-
2.82 (8H, m), 3.58-3.68 (4H, m), 4.18 ({(4H, t, J = 5.6
Hz}, 7.14-7.20 {4H, m), 7.80 (4H, d, J = 8.4 Hz)
Example 40

Example 40-1
Famn HN lam NH,
NC-@—O\/\,N N\/\,O—Q—GN —_— @—OwN N\/\,OQ—(

£4.00 g of 4-(3-{4-[3-(4-cyanophencxy)propyl]-
l-piperazinyllpropoxy)benzonitrile was dissolved in 280

ml of ethancl. While cooled by ice, hydrogen chloride

15 gas was blown into the solution, followed by stirring

at room temperature for 2 days. After completion of
the reaction, the solvent was removed under a reduced
préssure. The obtained residue was suspended in 200 ml

of ethanol, and 7.62 g of ammonium acetate was then

20 added to the suspension at rocm temperature, followed



v 104 & ()-nm< v 1048& ()-m /K%sS3,7/< v 1048& ()-nf< v 10488& ()-nf< v
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by heating to reflux for 6 hours. After cooling to
room temperature, the solvent was removed under a
reduced pressure. 200 ml of water and 100 ml of
chloroform were added to the obtained residue, and the

5 mixture was then adjusted to pH 13 by addition of a
5.0mol/L scdium hydroxide agqueous scolution. A
precipitate was filtrated, and the precipitate was
washed with water, until the filtrate became neutral to
obtain 4.04 g of a white solid, 4-{3-{4-(3-{4-

10 [amino(imino)methyl]phenoxylpropyl)-1-

piperazinyl]propoxylbenzamidine.
'"H-NMR {d,-DMSO) &: 1.70-2.C0 (4H, m), 2.10-2.70 {12H,
m), 4.03 (4H, t, J = 6.2 Hz), 6.00-6.8BC (6H, brs), 6.92
(4H, t, J = 8.7 Hz), 7.71 {4H, t, J = 8.7 Hz)

15 Example 40-2

HN o N/—\N o Nl'l2 HN ™\ NH,
y{ }'x/\/ N —< >“{ —_— }—( 5—0 N N o%{:}{
H,N — NH H,N MWL gg NH

z “AHCI

0.25 g of 4-{3-[4~-(3-{4-

[amino {imino)methyl]phenoxylpropyl)-i-
piperazinyl|propoxyibenzamidine was suspended in 5.0 ml
of ethancl. 1.5 ml of a 2.0mol/L hydrogen chloride

20 ethanol solution was added to the suspension.
Thereafter, 3.0 ml of water was added for dissclution.
The sclvent was then removed under a reduced pressure.
Thereafter, the residue was filtrated with ethanol to
obtain 0.25 g of 4-{3-[4-(3-{4-

25 J[aminc(imino)methyl]lphenoxy}propyl)-1-
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piperazinyl]propoxylbenzamidine hydrochloride.
'"H-NMR (d,-DMSO} 8: 2.10-2.30 (4H, m}, 3.10-3.90 (14H,
m), 4.10-4.3C (4H, m), 7.17 (4H, d, J = 8.8 Hz), 7.86

(4B, d, J = 8.8 Hz), B8.99 (4H, s), 9.24 (4H, s)

Example 41
M M Me Me
® —_ ° HN /s NH,
NC CN —— O ~N N _~_0O
—< >_0‘/\’NuN“/\’O_< >— HLN _ NH

2 ‘nHC|

. The following compound was obtained in the
same manner as Example 40.
4-{3-[4-(3-{4-[amino (imino)methyl]-2-
methylphenoxy}lpropyl} -l-piperazinyl]propoxy}-3-
methylbenzamidine hydrochloride
'"H-NMR (d,-DMSO) &: 2.10-2.40 (10H, m), 3.00-4.00 (12H,
m), 4.22 {(4H, t, J = 5.6 Hz), 7.17 (2H, d, J = 8.3 Hz},
7.70-7.80 (4H, m), 9.06 (4H, s}, 9.24 (4H, s}, 12.1C-
12.80 (2H, br)

Example 42

F

F F F
C P i HN Fam NH,
[ Y, e H,N s NH

-nHCI

The following compound was obtained in the
same manner as Example 40.
4-{3-14-(3-{4-[amino(imino)methyl] -3-
flucrophenoxylpropyl)-l-piperazinyl]propoxy}-2-
fluorcbenzamidine hydrochloride

‘H-NMR {d,~DMSO + D,0) &: 2.16-2.30 {4H, m), 3.35 (4H, t,
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J = 7.7 Hz), 3.58 (8H, brs), 4.00-4.40 (4H, m), 6.99~

7.09 (4H, m), 7.66 (2H, t, J = 8.5 Hz)

Example 43
— N/_\ o
OWN\_._IN\/\/O O \_IN\/\, D\f
J[::[ - N HoN F nHCl  F NH
NG F NH NH

4

The following compound was obtained in the
same manner as Example 40.
4-{3-[4-(3-{4-[aminc (imino}methyl]-2-
fluorophenoxylpropyl)-l-piperazinyl]propoxy}-3-
fluorobenzamidine hydrochloride
"H-NMR (D,0) &: 2.41-2.47 (4H, m), 3.63 (4H, t, J = 7.4
Hz), 3.65-4.00 (8H, m}), 4.40 (4H, t, J = 5.4 Hz), 7.32-

7.36 (2H, m), 7.65-7.68 (4H, m)

Example 44
OMe MeQ OMe MeQ NH
HN e
Y
o HN el NH

The following compound was obtained in the
same manner as Example 40.
4-{3-[4-(3-{4-[amino(imino)methyl] -2~
methoxyphenoxy}propyl)-l-piperazinyl]propoxy}-3-
methoxybenzamidine hydrochloride
"H-NMR (d,~DMSO} &: 2.10-2.40 (4H, m), 3.10-4.00 (14H,
m), 3.88 (6H, s), 4.20 (4H, t, J = 5.9 Hz), 7.20 (2H,

d, J = 8.3 Hz), 7.51 (2H, s), 7.51-7.53 (2H, m), 9.01
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K%< v 10%& ()-m< v 10%& ()-mo0S3,7/< v 10%& ()-m< v
K%< v 10%& ()-m< v 10%& ()-nf< v 10%& ()-nt 108, 7/< v

v 10%6 & ()-m/K¥%< v 10% & ()-n'sS3,7/< v 104 & ()-m'< v 1048 & ()-n'< v
ﬁm

1!&8

1098 & (Y- /K% < v

220
(4H, s), 9.29 (4H, s).

Example 45

0 N/_\N
VW s w0 O

l::row/\JN N”/\“O -—*—*-HN -nHCI
NG "nHGI O
NH

The following compound was obtained in the
same manner as Example 40.
5 4'-{3~[4-(3-{4-[amino (imino)methyl]phenoxrylpropyl)~1=-
piperazinyl]propoxy}[1l,1'-biphenyl]-4-amidine
hydrochloride

'H-NMR (d,-DMSC) 8: 2.20-2.30 (4H, m), 3.20-3.90 (14H,

5.8 Hz),

my, 4.17 (2H, t, J 5.8 Hz), 4.23 (2H, t, J

10 7.11 (2H, 4, J = 8.8 Hz), 7.18 (2H, d, & = 9.2 Hz),

7.77 {(2H, d, J = 8.8 Hz), 7.89-7.97 (6H, m), 9.16 (2H,
s), 9.31-9.33 (4H, m), 9.49 (2H, s)

Example 46

Me

Me — Me
A0
ey, ﬂ Tl
NG «nHCI CN nHCI

NH

The feollowing compound was obtained in the
15 same manner as Example 40.
4~-{3-[4-(3-{4-[amino(imino)methyl] phenoxy}-2-
methylpropyl)=l-piperazinyl]-2-
methylpropoxylbkenzamidine hydrochloride

'"H-NMR (D,0) &: 1.20 (6H, d, J = 6.8 Hz), 2.66-2.70 (2H,

NH,

2
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m), 3.31-3.36 (2H, m), 3.47-3.52 (2H, m), 3.55-4.00
(6H, m), 4.09-4.13 (24, m)}, 4.21-4.25 (2H, m), 7.19
(4H, d, J = 8.8 Hz), 7.81 (4H, J=8.8 Hz)

Example 47

0Bn ,— OH ,—  OH

0OBn
o_A_N N_A_O
ON/KanJNw)\,O f
H,N ~nHCI NH
NG CN NH

NH,

5 70 ml of ethanol was added to 1.00 g of 4-{2-
(benzyloxy)=-3-{4-[2-(benzyloxy)-3-(4-
cyanophenoxy) propyl]-1-
piperazinyl}propoxy)benzonitrile. While cooled by ice,
hydrogen chloride gas was introduced into the mixture,

10 until it became saturated, followed by stirring at room
temperature for 18 hours. Thereafter, 20 ml of ethanol
was further added to the reaction mixture. While
cooled by ice, hydrogen chloride gas was introduced
into the mixture again, until it became saturated,

15 followed by stirring at room temperature for 20 hours.
The reaction mixture was concentrated under a reduced
pressure to cbtain 1.35 g of a pale yellow solid. 1.24
g of the obtained solid was suspended in 120 ml of
ethancl, and 2.20 g of ammonium acetate was then added

20 thereto at room temperature, followed by stirring for 4
hours under heated to reflux. The reaction mixture was
cocled to room temperature, and it was then
concentrated under a reduced pressure. The obtained

residue was dissolved in methanol, and a 2 mol/L
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hydrogen chloride ethanol sclution was then added to
the solution. The solvent was removed under a reduced
pressure, and the obtained yellow solid was purified by
silica gel chromatography [YMC-GEL,CDS-AM 120-S50,
eluent; a 10% acetonitrile aqueous scluticn] to cobtain
a& colorless oil product. 15 ml of 6 mol/L hydrochloric
acid was added to the obtained oil product, followed by
stirring at 85°C to 90°C for 7 hours. The reaction
mixture was concentrated under a reduced pressure. The
obtained solid was filtrated with isopropanol to obtain
0.42 g of a white solid, 4-{3-[4-{(3-{4-
[amino (imino)methyl]phencxy}-~-2-hydroxypropyl)-1-
piperazinyl]-2-hydroxypreopoxyltbenzamidine
hydrochloride.
'H-NMR (D,0) &: 3.50-3.70 (4H, m), 3.80-4.00 (8H, m),
4.21-4.31 (4H, m), 4.55-4.65 (2H, m), 7.10-7.30 (4H,
m), 7.70-7.90 (4H, m)

Example 48

LN ‘O_ AN N N 0‘©_6NH2
N°q<:>—°f\’N R o }_<:>F°/\J T NH
H,N

*nHCI

The following compound was cbtained in the
same manner as Example 40.
4-{3-{4~(Z2={4-[amino{imino)methyl] phenoxylethyl)-i-
piperazinyl]propoxylbenzamidine hydrochloride
'"H-NMR (d,~DMSO) 8: 2.20-2.30 (2H, brm}, 3.20-3.90 (14H,
m), 4.22 (2H, t, J = 6.0 Hz), 4.53 (2H, brs), 7.16-7.25

(4H, m), 7.87-7.92 (4H, m), ©2.10 (2H, s), 9.13 (2H, s},
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9.06 (4H, s), 9.29 (4H, s)

10 Example 50
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The following ccmpound was obtained in the

same manner as Example 40.
4-({(E)-4-[4-((E)-4-{4-[amino (imino)methyl]lphencxy}-2-
butenyl)-l-piperazinyl]-Z2-butenyl}oxy)benzamidine

15 hydrochloride
'"H-NMR (d,~DMSO): 3.10-4.00 (14H, m), 4.76 (4H, d, J =
4.4 Hz), 5.94-6.03 (2H, m), 6.10-6.30 (2H, m), 7.19
(¢4, d, J = 9.0 Hz), 7.87 (4H, d, J = 2.0 Hz), 2.04
(4H, s), 9.27 (4H, s)

20 Example 51
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7.90-8.10 (4HE, m), 9.14 (2H, s), 9.33 (2H, s), 9.42

(ZH, s), 9.58 (2H, s).

Example 52
oo ren —— oA
(- H,N N NH,
“nHC|
10 The following compound was obtained in the

same manner as Example 40.

4-14-(3~{4-[amino (imino)methyl]phenoxylpropyl)-1-

piperazinyl]benzamidine hydrochloride

'"H-NMR (d,-DMSO) &: 2.20-2.40 (2H, m), 3.00-3.50 (8H,
15 m), 3.50-3.70 (2H, m), 4.10-4.20 (2H, m}, 4.22 (2H, t,

J = 6.6 Hz), 7.16-7.20 (4K, m), 7.82 {(2H, d4d, J = 8.9

Hz), 7.86 (2H, 4, J = 8.9 Hz), 8.77 (2H, s), 8.93 {(2H,

sy, 9.09 (2H, s), 9.22 {2E, s).

Example 53

HN I\ NH

\

oo ron o O
N H,N -nHCI NH



T4#1 e7T#109$& () - knw} C N e7#10%& () -k; c,

| e 7488 () -kl e7T#1096& () -kl e7#10%&' () -kl e7#10%& () -k_?N e7#10%& (| e
T#10988 () - kl e7#109%8& () -kl e7T#10%&' () - kl e7#10%8&' () - kl e7#1098&' () - kl e7#10%
$& ()-kgG N e7#109%& () -kl e7#10%8& () -kl e7#10%&' () - kl e7#109%8&' () -k; c,
74#1 e7#1098& () -KC N e7#1008& ()-kic, ..
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74# eT#1098& () -kl e7#1098& () -kl e7#1098& () -kl e7T#10%8& () - kR[] f owy_?N e7#10
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E

74# e7T#1098& )k e N 1098 $) - k; c,
Example 54
M M%—\
e
o J*ﬂh o O~N_ N0
@/ N O _ HZNWQ «nHCH \Q\KNH
NC *nHCI CN NH NH,
10 The following compcocund was obtained in the

same manner as Example 40.
4-{3-[{4-(3-{4-[amino(imino)methyl]phenoxy}propyl)-2-
methyl-l-piperazinyl]propoxylbenzamidine hydrochloride
'H-NMR (D,0) 8: 2.20-2.50 (4H, m), 3.33-3.60C (54, m),

15 3.72-4.04 (6H, m), 4.20-4.40 (4H, m), 7.17-7.20 (4H,
m), 7.86 (4H, d, J = 8.4 Hz)

Example 55

)
NG%C:}n’\/“N N’\/“oﬂC:}cN _— H§F<:3FO/\/~N’“Nf\/~0~<:>_gm
. H,N U/

*nHCI 2

The following compound was obtained in the
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(2H, d, J = 8.8 Hz), 8.99-9.00 (4H, m/, 9.24-9.25 (4H,

m)

Example 57

NG%C}%OAVAﬁ:l HN
Nﬁ\/NO{Cj%CN - >"<:>w0,\/\£:L Y NH
2 H NH

H
=nHCI 2

The following compound was cbtained in the
20 same manner as Example 40.

4~ (3-{3-[(3-{4-




| #10% & ()- 1#10% & ()-'" () 1eGr 1#10% & ()-'" 1#10% & ()- |1#10% & () -
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[aminc {imino)methyl]phenoxy}propyl)amino}-1-

pyrrolidinyl}propoxy)benzamidine hydrochloride

'H-NMR (d,-DMSO) &: 2.10-2.70 (6H, m), 3.00-4.10 (10H,

m)y, 4.21-4.26¢ (4H, m), 7.18 (4H, d, J = 8.8 Hz), 7.86
5 (4H, d, J = 8.8 Hz), 8.96 (4H, brs), 9.24 {4H, brs),

©.80-10.02 (2H, br)

Example 58

HN NH
oD os o —— Ml o
H,N H “nHCl

Boc

The following compound was obtained in the
same manner as Example 40.
10 4-(3-{[1-{(3-{4-{amino(iminc)methyl]phencxyl}propyl)—-4-
piperidinyl]lamino}propoxy)benzamidine hydrochloride

‘H-NMR (d,~DMSO)} &: 2.00-2.40 (8H, m), 2.90-3.70 (10H,

m), 4.10-4.30 (4H, m), 7.16 (2H, d, J = 8.8 Hz), 7.17
(2H, d, J = 8.8 Hz), 7.88 (4H, d, J = 8.8 Hz), 9.05
15 (4H, s), 9.28 (4H, s), 9.60-9.80 (2H, m)

Example 59

/\\/\
NC_O_O g_C )\©\ — O’\/\N—CN
[+ 1+ CN H N

*nHCI NH2
The following compound was obtained in the
same manner as Example 40.
4-{3-[({1-{4-[amino (iminc)methyllbenzyli}-4-
20 piperidinyl)amino]propoxyltbenzamidine hydrochloride

'H-NMR (d,~DMSQ) &: 2.00-2.40 {(6H, m), 2.90-3.70 (7H,
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m), 4.22 (24, t, J = 6.1 Hz), 4.30-4.50 (2H, m), 7.16

(2H, d, J = 8.7 Hz), 7.80-8.00 (1H, m), 7.87 (2H, d, J
= 8.7 Hz), 7.90 (2H, d, J = 8.7 Hz), 7.95 (2H, d, J =
8.7 Hz), 9.03 (2H, s), 9.20-9.40 (4H, m), 9.40-9.8C
(4H, m)

Example 60

Me
o Crooy e o — Oro e

Me -nHCI Me NH,

The following compound was obtained in the
same manner as Example 40.
4-{3-[{2-[(3-{4-
[amino {imino)methyl]phenoxy}propyl} (methyl)aminc]ethyl}
(methyl}amino]lpropoxytbenzamidine hydrochloride
'H-NMR (d;-DMSO) &: 2.10-2.30 (4H, m), 2.85 (6H, s},
3.20-3.90 {(8H, m), 4.22 (4H, t, J = 6.0 Hz), 7.17 (4H,
d, J = 9.0 Hz), 7.91 {(4H, d, J = 9.0 Hz)}, 8.17 (4H, s),
9.37 (4H, s), 11.7 (2H, brs)
Example 61

Boo

H NH
NC—QOMN’V\’N‘/\’OOGN _....H N’_Q_OMN/\NNWO_‘< HNH

Boc “nHCI :

The following compcund was obtained in the
same manner as Example 40.
4-{3-({4-[(3-{4-
[aminc {imino)methyl]phenoxylpropyl)amino]lbutyl}amino)pr

opoxylbenzamidine hydrochloride




| #10% & ()- 1#10% & ()-'" 1#10% & ()- |1#10% & () -
|$0% ST "2@JKLOPNND' " 1 #10% & ()- | #10% & ()- | #10% & ()-'"-
I 710% & 1)

- 1 #10% & () - PXabmopj N2 | #10% & ()- | #10% & ()-'"- |#10% & ()-
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‘H-NMR (d,-DMSQ) &: 1.60-1.80 (4H, m), 2.10-2.30 (4H,
m), 2.80-3.20 (8H, m), 4.22 (4H, t, J = 6.1 Hz), 7.17
(44, d, J = 9.0 Hz), 7.86 (4H, d, J = 9.0 Hz), 8.97
(4H, s), 9.00-9.60 (2H, br), 9.25 (6H, s}.

5 Example 62

NC‘Q_OMND—NMO_Q_GN HN’—Q—OMND_NA\/\O—O—«NH
L1\w/\ H,N NH,

CO,Et *nHGI CO,Et

The following compound was obtained in the
same manner as Example 40.
Ethyl 6-{(3-{4-[amino (imino)methyl]phencxylpropyl) [1-
(3-{4-[aminc (imino)methyl]phencxyl}propyl) -4-
10 piperidinyl]laminc}hexanoate hydrochloride
'H-NMR (d,~DMSO) &: 1.18 (3H, t, J = 7.1 Hz), 1.25-1.40
(2H, m), 1.45-1.65 (2H, m), 1.70-1.90 (2H, m), 2.10-
2.40 (10H, m), 3.00-3.90 (11H, ﬁ), 4.06 (2H, g, J=7.1
Hz), 4.10-4.30 (4H, m), 7.16-7.21 (4B, m), 7.86 (4H, d,
15 J = 8.8 Hz), B.94 (4H, s), 9,23 (4H, s), 11.05 (1H, s),
11.20 (1H, s).

Example &3

N\ HN
NC_Q_O/\/\N\_/N/\/\/\,NHAC »—Q'OMN,_\N/\/\/\/NHAO
H.N | —

2
The following compound was obtained in the
same manner as Example 40.
20 N-{6-[4-({3-{4-[amino(imino}methyl]phenoxyl}propyl)-1-

piperazinyllhexyl}acetamide



% & iNO'P -10% & ()- -10%& ()- -10%& ()- 'P -10% & () -

I#lO%&#-eG-lO%&'()- 'P-10% & ()- -10%& ()- -10%& ()- 'P
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'H-NMR (CDCl,) §: 1.25-1.42 (4K, m), 1.44-1.54 (4H, m),
1.90-2.10 (24, m), 1.97 (3H, s), 2.10-2.80 (15H, m),
3.21-3.26 (2H, m), 4.05 (2H, t, J = 6.3 Hz), 5.30-5.50
(1H, brs), 6.92 (24, d, J = 8.7 Hz), 7.55 (2H, d, J =
5 8.7 Hz)

Example ©4

P HN I QEt
NG—< }o N N D%C:}GN————p y%Cj}oV/\,N N\/\,O{CDF{
R g e EtO o NH
MaO-N ~\ NHz
_ - ‘)—Q—O\/\,N N\/\,O—Q—(\
H,N — N-OMa

2
*nHCI

0.81 g of 4-(3~{4-[3-{4-cyanophenoxy)propyl]-

l-piperazinyl}propoxy)benzonitrile was dissolved in 20
ml of chloroform, and 180 ml of ethanol was then added

10 theretc. While cooled by ice, hydrogen chloride gas
was blown into the solution. The solution was reacted
at room temperature for 24 hours. Thereafter, the
solvent was removed under a reduced pressure. The
obtained residue and 0.84 g of methoxyamine

15 hydrochloride were suspended in 30 ml of ethanol.
While cecoled by ice, 4.2 ml of triethylamine was added
to the suspension, followed by stirring for 5 hours.
The solvent was removed under a reduced pressure. 30
ml of chloroform and 30 ml of a lmol/L sodium hydroxide

20 agueous sclution were added to the cbtained residue, so
that the organic layer was separated. The separated
organic layer was dried over anhydrous scdium sulfate

and then concentrated under a reduced pressure. The
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obtained residue was purified by silica gel column
chromatography [eluent; chloroform : methancl = 20 : 1]
te obtain 0.59 g of a pale brown seclid. 0.35C g of the
obtained sclid was dissolved in 10 ml of chloroform;
5 and 2 ml of a 2mel/L hydrogen chloride ethanol soluticn
was added thereto. The solvent was removed under a
reduced pressure, and the obtained residue was
filtrated with ethancl to obtain 0.51 g of a white
solid, 4-{3-[4-(3-{4-
10 [amino{methoxyiminc)methyl]phencxyl}propyl)-1-
piperazinyl]lpropcxyl~N'-methoxybenzamidine
hydrochloride.
'H-NMR (d,-DMSO) &: 2.20-2.40 (4H, m), 3.25-4.00 (14H,
m), 3.86 (6H, s), 4.21 (4H, t, J = 6.0 Hz), 7.15 (4H,
15 d, J = 9.0 Hz), 7.82 (4H, d, 0 = 9.0 Hz), 8.75-9.50
(4H, br), 12.00-13.00 (2H, br)

Example 65
— HN o NhN o OEt
NC‘Q‘O N N o-D-CN —_— ’—@- " NN 'O—(
e VL I A EtO N/ NH
H
HN . N-Me
—— Y Y o o
Me'” — NH

-nHCI

The following compound was_obtained in the
same manner as Example 64.
20 4-{3-[4-(3-{4-
[iminc (methylamino}methyliphenoxylpropyl)-1-
piperazinyl]propoxy}-N-methylbenzamidine hydrochloride

'H-NMR (d,~DMSO + D,0) &: 2.20-2.30 (4H, m), 3.00 (6H,
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s), 3.30~3.40 (4H, m), 3.90-4.00 (8H, m), 4.19 (4H, ¢,

J = 6.0 Hz}), 7.16 (4H, d, J = 9.2 Hz), 7.75 (4H, d, J =

9.2 Hz}

Example 66

~ HN P o OEt
NC-< }o./\,n N\/\_,O-Q-GN —_— 9—@-0\/\,14 N~ —O—«
— EtQ — NH

H
HN — N=\_
— =/-N OWN\_’N\/\,O-D—‘NH
H “nHo!
5 The following compound was obtained in the

same manner as Example 64.
N-allyl-4-{3~[4-(3~-{4-
[(allylamino) (imino)methyl]phenoxylpropyl) ~1-
piperazinyl]propoxylbenzamidine hydrochloride

10 ‘*H-NMR (d,-DMSOQ) &: 2.20-2.30 (4H, m), 3.30-4.00 {14H,
m), 4.00-4.30 (8H, m), 5.23-5.33 (4H, m), 5.89-5.98
(2H, m), 7.1¢ {(4H, d, J = 8.2 Hz), 7.85 (4H, d, J = 8.2
Hz), 9.07 (2H, s), 9.55 (2H, s), 10.05 (2H, s)

Example 67

NC-O'O N,_\N O-D"CN HO-N ~— NH,
L — HZN j— N-OH

*nHCI

15 5.9 ml of water and 23.7 ml cf ethancl were
added to 2.06 g of hydroxylamine hydrochloride and 0.60
g of 4-(3-{4-[3~(4d-cyanogphenoxy)propyl]-1-
piperazinyllpropoxy)benzonitrile. Then, 4.14 ml of
triethylamine was added thereto, and the mixture was

20 subject to heating to reflux for 1 hour. After cooling
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B) 109%8&' () - b()\,N N. ~.0 —_— o _~N N\/\vO N-OH

) ol N-OH H,N
0.4 g of 4-{3-[4-(3-{4-

15 [amino {(hydroxyimino)methyl]phenoxylpropyl)-1-
piperazinyl]propoxy}—- N'-hydroxybenzamidine
hydrochloride was dissclved in 20 ml of water, and the
solution was then adjusted to pH 12 with a 5 mol/L
scedium hydroxide agqueous solution. A precipitate was

20 filtrated, and it was washed with water and ethancl to
obtain 0.42 g of a white solid, 4-{3-[4-(3-{4-

[amino (hydroxyimino)methyl]lphenoxylpropyl)-1-
piperazinyl]propoxy}— N'-hydroxybenzamidine.
'‘H-NMR (d,-DMS0) &: 1.80-2.00 (4H, m), 2.20-2.80 (124,

25 m), 4.02 {(4H, t, J = 6.3 Hz), 5.71 (4H, s), 6.91 (4H,



B) 1098& () -
004l -
B) LOYO& () -

10

15

20

25

B) 1098& ()- B)1099& ()- )?wg{#rs{zZ: GC B) 1098& ()-

B) 1098& ()- B)1098& ()- B)1098& ()- )?wg{#zZ: GC B) 1098& () -
B) 1098& ()- B)1098& ()- B)1098& ()- )?wg{#zZ: GC B)1098& () -

234

-

d, J =18.7 Hz), 7.59 (4H, 4, J = 8.7 Hz), 9.45 (2H, s}.

Example 69

HO-N — NH2 HN o NhN o NH
y{ }0 N N 0{{}—% —_— " VAV-{j}%
H,N MG g N-OH H,N — NH

-nHCI

0.12 g of 4-{3-[4-(3—-{4-
famino (hydroxyimino}methyl]phenoxylpropyl)-1-
piperazinyl]propoxy}- N'-hydroxybenzamidine was
dissolved in 2.0 ml of acetic acid, and 0.08 ml of
acetic anhydride was then added to the solution at room
temperature, followed by stirring for 1 hour. 1 hour
later, 0.08 g of 5% palladium-carbon was added to the
reaction mixture, and the mixture was stirred under a
hydrogen atmesphere at room temperature under
atmospheric pressure for 1.5 hours. After completion
of the reacticn, the catalyst was removed by
filtration, and the sclvent was removed under a reduced
pressure. The obtained residue was dissolved in
methanol, and 3 ml of a 2.6 mol/L hydrogen chloride
ethanol solution was added thereto. Thereafter, the
solvent was removed under a reduced pressure.
Isopropancl was added to the obtained residue, and a
precipitate was filtrated to obtain 0.11 g of a pale
brown solid, 4-{3-[{4-(32-{4-
famino (imino)}methyl]lphenoxyipropyl)-1-
piperazinyl]propoxylbenzamidine hydrochloride.

Data of physicochemical properties of this

compound was consistent with data of the compound

2
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obtained in Example 40-2.

Example 70

e HO-N " NH
NC«{?&O N N o4f}»cn —_— %4{\»ovﬁwﬂ NVAvo4fj%ﬁ
=N e YT s H,N =N ! N=" N-OH
CF,CO-ON ~ f} ENHz
—_— H 5—0\/\,N N._~_0
H,N =N A N=" N-O-COCF,

0.30 g of 6~[3-(4-{3-[ (5-cyano-2-
pyridinyl)oxylpropyl}-1-
piperazinyl)propoxylnicotinonitrile was suspended in
7.4 ml of ethanol. 0.21 ml of triethylamine and 0.10 g
of hydroxylamine hydrochloride were successively added
to the suspension, followed by heating to reflux for 2
hours. Thereafter, 0.01 g of hydroxylamine
hydrochloride and 0.02 ml of triethylamine were
successively added to the reaction solution, followed
by heating to reflux for 3.5 hours. After cocling, a
solid was filtrated, and it was then washed with 10 ml
of ethanol tc cobtain 0.25 g of a pale brown solid.
0.20 g of the obtained pale brown solid was dissolved
in 2.0 ml of trifluorcacetic acid, and 0.15 ml of
trifluorcacetic anhydride was added to the solution,
followed by stirring for 0.7 hour. 0.15 ml of
trifluorcacetic anhydride was further added to the
reaction solution, and the mixture was stirred for 1.3
heours. 0.29 ml of triethyiamine and 1.5 ml of
trifluorcacetic anhydride were added to the reaction

solution, followed by stirring for 62.5 hours. The



water,
solution,
ocbtained residue,

5 separated.
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solvent was removed under a reduced pressure.

B) 1098& ()- ) ?wg{ #zZ:

10 ml of

10 ml of a saturated sodium bicarbonate

and 20 ml of ethyl acetate were added to the
so that the organic layer was

The separated organic layer was washed

twice with 10 ml of a saturated sodium bicarbonate

(6~

solution, and then dried over anhydrous magnesium
sulfate. The scolveant was then removed under a reduced
pressure. The obtained residue was purified by silica

10 gel column chromatography [eluent; n-hexane ethyl
acetate =1 1] to obtain 0.14 g c¢f a white sclid,
{3-{4-(3-{[5~(amino{[(2,2,2~-
triflucrcacetyl)oxylimino}lmethyl)—~2-
pyridinyl]oxyl}propyl)-l-piperazinyl]lpropoxy}-3-

15 pyridinyl) {[{2,2,2-
trifluorcacetyl)oxy]imino}lmethylamine.

IR(KBr)cm™: 1610

Example 71

L Ot Ly P D!
0.13 g of (6—{3-[4~-(3-{[5-(amino{[(2,2,2~-

20 trifluorcacetyl)oxy]iminolmethyl)-2-
pyridinyl]oxylpropyl)-l-piperazinyl]propoxy}—3-
pyridinyl) {[(2,2,2-
triflucorcacetyl)oxylimino}lmethylamine was dissolved in
5.0 ml of methanol, 2.0 ml of ethyl acetate, and

25 0.12 ml of trifluorocacetic acid. 26 mg of 5%

cC
B) 1098& ()- )?wg{#zZ: GC

2
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palladium-carbon was added to the solution, and the
mixture was stirred under a hydrogen atmosphere at room
temperature under atmospheric pressure for 7.5 hours.
50 ml of methanol was added tc the reaction solution
followed by filtration, and the filtrate was then
cencentrated under a reduced pressure. 5 ml cf a
2mcl/L hydrogen chloride methanol solution was added to
the cbtained residue, and the mixture was concentrated
under a reduced pressure. Thereafter, 5 ml of ethanol
was added thereto, and the solvent was remcved under a
reduced pressure. Ethanol was added to the obtained
residue, and the mixture was filtrated to obtain 0.12 g
of a white solid, 6-(3-{4-[3-({5-[amino{imino)methyl]-
2-pyridinylloxy)propyl]-l-piperazinyl}propoxy)-3-
pyridinecarboximidamide hydrochloride.
'H-NMR (d,-DMSO) &: 2.20-2.30 (4H, m), 3.20-3.60 (8H,
m), 3.70-3.91 {(4H, br), 4.45 (4H, ©, J = 6.0 Hz), 7.06
{2H, 4, J = 8.8 Hz), 8.19% (2H, dd, J = 2.6, 8.8 Hz),
8.73 (2H, d, J = 2.6 Hz), 9.22 (4H, s), 9.50 {4H, s),
11.80-12.60 (2H, br)

Example 72

O 0 Br\)\-/" 0
Y—it O ‘Ph
HN 0.~.N NH _______,. *(iyovAvN va»*o Ph
Boc'N — BocN
H

The following compound was obtained in the
same manner as Example 11.

S5-{{4-(3-{4-[[ (tert-
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3.50-3.70 (eH, m) 4 07 (2H t, Jd = 5.7 Hz), 4.69 (2H,
s), 6.30 (lH, s), 6.88 (2H, d, J = 8.8 Hz), 7.50-7.7C

(2H, m), 7.70-7.80 (1H, m), 7.83 (2H, d, J = 8.8 Hz),

7.90-8.00 (2H, m}

Example 73

NH

o
H
L —

O\A/V‘NH
HQNYQ, — H,N -nHCI
-nAcOH

NH

The following compound was obtained in the
same manner as Example 24.
4-[3-({2-[(6-{4~
[amino (imino)methyl]phenoxylhexyl)amino]lethyl}amine) pro

poxylbenzamidine hydrochloride

‘H-NMR (d~DMSO) &: 1.35-1.50 (4H, m), 1.64-1.80 (4H,
m), 2.10-2.30 (2H, m}, 2.87-2.90 (2H, m), 3.07-3.20
(2H, m), 3.27-3.50 (4H, m), 4.10 (2H, t, J = 5.6 Hz),
4.20-4.30 (2H, m), 7.13-7.21 (4H, m), 7.83-7.93 (4H,
mj, 9.00-9.20 (4E, m), 9.20-9.4C (4H, m), 9.50-10.00
{4H, m)

Example 74
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NH,
N,‘_/\,O

-rHCI
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The following compound was obtained in the

same manner as Example 24.

4-{[3-({2-[(3-{4-

[aminc (imino)methyljanilinolpropyl)amino]ethyllamino)pr
opyl]laminolbenzamidine hydrochloride

'H-NMR (d,~DMSO) &: 1.%0-2.00 (4H, m), 3.00-3.10 (44,
m), 3.27 (44, t, J = 6.8 Hz), 3.34 (4H, brs), 3.50-3.90
(2B, br), 6.72 (4H, d, J = 8.9 Hz), €.80-7.20 (2H, bz},
7.69 (4H, d, J = 8;9 Hz), 8.62 (4H, s), 8.89 (4H, s),
9.75 {4H, brs).
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H,N NE H NH
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(4H, d, J = 8.8 Hz), B.89 (4H, s), 9,21 (4H, s).
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hydrochloric acid was further added thereto, followed

by heating to reflux for 2 hours. Thereafter, the

reaction mixture was cocled to room temperature, and

the solvent was then removed under a reduced pressure.

20 The obtained residue was purified by silica gel

chromatography [YMC-GEL, ODS-AM 120-550, eluent; water]

to obtain 0.29 g of a white solid, 1,4-bis(3-{4-

[amino (imino)methyliphenoxylpropyl)-2-piperazine

carboxylic acid hydrochloride.

25 'H-NMR{D,0) &: 2.19-2.30 (4H, m), 3.10-3.30 (6H, m),

3.37-3.50 (2H, m), 3.50-3.85 (3H, m), 4.2¢6 (4H, t, J =
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3.90 (12H, m), 4.20 (2H, t, § = 5.9 Hz), 7.17 (2H, 4, J

= 8.3 Hz), 7.84 (2H, d, J = 8.3 Hz)

Example 82
ARY HN H H O-N
BocN 2 ‘nHCI

5.6 ml of 6 mol/L hydrochloric acid was added
20 to 0.14 g of 5-{[4-(3-{4~-[[(tert-

butoxycarbonyl)amino] {imino)methyliphenoxylpropyl) -2, 3-
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of dimethyl sulfoxide, and then, 0.66 g of
triethylamine and 0.22 g of acetic anhydride were added
20 to the suspension at room temperature. The mixture was
stirred at the same above temperature for 5.5 hours.
Water and chloroform were added to the reaction
soluticn, and then, a sodium hydroxide aqueous soluticn

was added thereto, sc that the mixture was converted
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15 Example 84

H
-CoiOpme Ot " oo O,
“nAcOH
0.31 g of 4-{3-[4-(3-{4-
lamino (imino)methyl]phenoxylpropyl) -1-
piperazinyl]propoxylbenzamidine was suspended in 2.0 ml
of dimethyl sulfoxide, and then, 0.26 ml of acetic
20 anhydride was added to the suspension at roocm
temperature, followed by stirring for 4 hours. A
precipitate was filtrated, and it was then washed with
dimethyl sulfoxide and with ethanol to obtain 0.21 g of

a white soclid, N-{(4-{3-[4-(3-{4-
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5.99 g of N-benzyloxycarbonyl-(S)-

10 phenylalanine and 3.34 g of 4-nitrophenol were
dissolved in 50 ml of chloroform. 10 ml of a
chloroform sclution containing 4.54 g of N,N'-
dicyclohexylcarbodiimide was added dropwise to the
solution at a temperature of 25°C or lower, and the

15 mixture was stirred at room temperature for 4 hours. A
precipitate was removed by filtration, and the filtrate
was concentrated under a reduced pressure. 50 ml of
ethyl acetate was added to the obtained residue, and
insoluble products were removed by filtration.

20 Thereafter, the filtrate was washed with a2 1 mol/L
sodium hydroxide agueous solution 3 times, and then
with a saturated agueous solution of sodium chloride
once. Organic layer was dried over anhydrous magnesium

sulfate, and then concentrated under a reduced
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Example 85-2

1 — —_— ( :
Cbz.N O H,N 8] Ac. o
H o NO ° NO N r:l
NO

2 -HBr 2 )

16.0 ml of a 30% hydrogen bromide-acetic acid

10 solution was added to 3.36¢ g of N-benzyloxycarbonyl-
(S)-phenvlalanine 4-nitrophenyl ester at room
temperature, and the mixture was stirred for 4 hours.
40 ml of diethyl ether was added to the reaction
solution, and a precipitate was filtrated to obtain

15 2.72 g of a white solid, N-(S)-phenylalanine = 4-
nitrophenyl ester hydrobromide. 1.47 g of N-(S)-
phenylalanine 4-nitrophenyl ester hydrobromide was
dissolved in 5.0 ml of N,N-dimethylformamide. While
cooled by ice, 0.40 ml of acetic anhydride and 0.62 ml

20 of triethylamine were successively added dropwise to
the solution, and then the mixture was stirred at room
temperature for 0.5 hour. 30 ml of chloroform and Z

mol/L hydrochlcric acid were added to the reaction
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0.35 g of 4-{3-[4-(3-(4-

15 [amino({imino)methyl]lphenoxylpropyl)-1-
piperazinyl]propoxylbenzamidine was suspended in 4.0 ml
of N,N-dimethylformamide, and 0.58 g of N-acetyl-(S)-
phenylalanine 4-nitrophenyl ester was added to the
suspension at room temperature, followed by stirring

20 for 12 hours. Ethyl acetate and water were added to
the reaction mixture, and the obtained mixture was then
adjusted to pE 12 with 5 mol/L sodium hydroxide aqueocus
solution. Thereafter, the organic layer was separated.

The separated organic layer was washed with a 5 mol/L
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\9 3 = 8.7 Hz), 7.88 (24, d, J = 8.7 Hz), 8.81 (1H, s),
8.96-9.14 (3H, m), 9.29 (2H, s)

Example 88

wo-Orom O
N'Me ———= HN \/\vA%C:NMe

=nHGI

20 - The following compond was obtained in the

same manner as Example 40.
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The following compond was obtained in the

same manner as Example 11.
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group represented by the following formula:

wherein Z represents an unsubstituted or
substituted lower alkylene or alkenylene group; G’
represents an cxygen atom, a sulfur atom, an imino
group, or a direct bond; G° represents a carbon atom or
a nitrogen atom; R represents at least one group
selected from the group consisting of a hydrocgen atom,
a halogen atom and unsubstituted or substituted aikyl,

cycloalkyl and alkoxy groups; and R® represents an
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wherein Z® represents an unsubstituted or
substituted lower alkylene or alkenylene group; G®
represents an oxygen atom, a sulfur atom, an imino
group, or a direct bond; G’® represents a carbon atom or
a nitrogen atom; R™ represents at least one group
selected from the group consisting of a hydrogen atom,
a halogen atom, and unsubstituted or substituted alkyl,
cycloalkyl and alkoxy groups:; and R* represents an
unprotected or protected or unsubstituted or
substituted amidino group which is bonded at the para
or meta position of the position connected to G
(provided that where G' represents an imino group, X
represents an unsubstituted or substituted C, lower
alkylene group, or an unsubstituted or substituted
alkenylene group}.
2. The arylamidine derivative or a salt thereof

according to claim 1, wherein G' represents an oxygen




[:vU410 \ \3+f 10%& ()-\ \#10%& ()- \!109%& ()-\ \Scl0%& ()-
Qtoo )- \ 10%& ()-13a| [ NA41010%4.0%40% \F: 10%&' ()- \\810%& ()-\
\ 36610987 ()- \4 1098& ()- \-\109& ()-|[: NA41010 ! 1090NN& ()- \ \!10%& ()-
el 1093 $G& ()- \ 110904 ()- \f1098& ()- \\1098& ()-v4: d6{Z9NA41010 1
109738 ()-Y 1 1098!8& ()-Y \/J10%& ()- !'*4"10%e& ()- @
*4" 10%%t& ()- @' 109%@8& ()- 6fghijnEyvps20 \10!110%!& ()-p( 10! 1098& () - p(
\f10%9& ()-( \\109%& ()-v' 101010 \1 109%& ()-Y yOQw [:vU410 \ ! 10%G+G& ()-w
\ NI 10908&' () -athoni 18 sprametE0NE YR wa L o DoBE’ R} -:epresents at
1 1094.94.& ()-S()*+| [ NAM410101010 \<7y10%&' ()-\ \<7y1098& ()-\ \ C0} 10%9& () -
dC0} 10% &' () -1 <303 1 Ov%ROSRE PP +sglr§cr&|¢\d1é;9m\ SCE0 TR UP) CAROISIO%N B &L T )a p\
PO! 109 & ()-p\ PO! 1098& ()-p \I110%& ()- \\109%4& ()-VvB|[: NA41010
109 ()- Py doden (3tgm @n%%haleyey\ ar2g-10% & ()-) g 10%°P3$P& ()-)
\ 6CLO%Z& () - Bi[ NA41010 \h(LlOW&éy- \<(~ 1098& ()-\ (910%@ @ ()-\
\ 1( g10%4&' () - '\@glO%V&T axYA4EH ?)d &k U to VeV Psusr SELE \SEIwRRE () -
\\ 10%9&' ()-v10 10 \81ocy & () 810%?/& )

i ’§116% &WP?re§L)r1! %0@6%?%%35651t’f316wy&'()-

| 109%@ @ ()-\*5°949 %&%&r%ﬁ (5181
\@OW&()-'I}%%'E " <a{tvu410\ *'10%1#d&() VU1 10988 () -\ *! 109040 () -
\ @10%& () 01%%? -\ 790! 1098@& ()-"##### #mivUA10 | CA1098& (

()-p

\V1 10984 () - AV 10%&: ) B! N * L1 $ BBY
4] VU105 100908 %é @é%%%%i%%%ﬁ% SO AGGRE () @
\1098& () - \ L0 & o ) s a@%@f@@bk Mém@#l@%l@#\ wh 9%#%2() wd\/
1008 ()-w\ ! 10%8%3 0w &1 0NN () -5 &l 100ARRUE " (

"4'e' ' | [ NAMLQED- A% I (Qrdup %%Q%e&tééi b’? lsMelQ%FL'léw(l}l formula
HV 10% %&' ()-M M 10%4H&' ()= M \ @10% %&' () 0(((|[:NA41010 \<10% % () -\
\L10%& ()-d AP ,1000)%& ) £3) A &10% %&' () - \  10% %&' () -
V10% %' ()-((()L)g))]|[: NA41010 \*&10% %&' ()-\ \(10% % ()-d \&L10% %& () -\
11110% . % & ()1-)C PT!110% 9%& ()-C \ &L0% 9& ()-))) +******| obU410
\ @10% 9% ()-v10.940.90. %l \,210% %& ()-\ \v. 10% % (). v. 10N TI\& ()-
\,  10% 9%& ()-***+5+++zY8bUA10 \ 10% @ c()- \f10% & ()- \|10% %& () - -
8H910% %& ()-- \910%! & ()--!q910% 18 ()-+,B,,,-P-|[:bUA10  \F10% % ()-
\110% %' ()- !10%!c& ()- \° 109 %&: (M \p%%& () -
\ P! 10% %& ()-P---"..)//][:bu410 9& ()- \010% %& ()- \(10% %& ()-
\&c10% %&’ ()- \$c10% %&' ()- \0! CL0% ! & () / POQOROSOTOX000v U410 \ 10% % () -
\610% %& ()- \110% % ()- \@0% %& ()-10j (# 10j (#j 10j (#

“9!'10% (#) & (@heQ@lJ;AJR@il:}é Ya MO s 3 1RV ¥MBGEh- b tbm) OUnYEim(iho
\P'110% %& ()-\ \Ov}10% 0 ()- \ 100 %& ()-
\ HO! 10% & ()pr@rzﬁ&zmsjrfoumm \an ) el 98BS £t ba) 60YuBBL ) ut el
10% 9%& ()-\ \ 109%'& ()- \i'!10% 9%& ()- \f10% 9%& ()-U3y333334|[:vU410 \ \
710% 9%& () -\ cqm%atﬂ.}l@l( Yo OLOMAE (JESU 018861 9B’ ( Yepeb@utural ) -
\+10% %' ()-4' 4_4" 4adbic4ga&5vU410 P10%$& ()- \110% %& ()-
\ @0% %& () - VIOIIREE0E0- 98\ 1351 OYB 08D (growégtl@%mrwp&spsa@666|[ vU410
6#4" 109B& ()-\ \c1008/& ()-j\ \c10% 9& ()-j ) 6!10% & () iG'lO% W& ()-p
\ P10% 9&' () - 6EERES [9-tat gy 5o o?ld@ﬂ‘bl*&k@%a/kﬂ%v%? 9Fi6YLo@T0T. 0an\
)1 1094 967& (). ]211 0.% & ()- \He#4"10% Y& ()- : 6#4" 10%:& ()-0949: : O;
S| [ bua10 \ AYKSTGYR:IERUE 1 1090 98v& ()- S\ \y! 10%+& ()- ~!10% . % & () -
1 10%. %& ()- )| @o%& ()-; (<l<<=====|[ NA41010. %40. %40. % \ 4F10% %& () -\
\*1109%& ()-p *V10% . % & ()-p 9 L09SN& ()- \
08 1096& () - ===@x>>>| [ : NA41010 \ P10%,%& ()s, \30 10% % ()-\ \}10% % ()-
\}10%& ()- \, 10% %' ()- \ @0% %&RIIw>>RPb21@ [ : NA41010 \ " 10% % () -
\Fv109%:& ()-\ H 010% % ()- \H 01098"& ()]- \10% %& ()- \10% %& () - 1@@e;
AgAA| [ : NA41010 \ 510% %&' () - \310055«& () - BI\MO%%& ()- \010% 9%& ()- \

10% %&' ()- i*!109%7. 9F& () - AAGBABI d0 \10% 9%& ()- \f10% %& () -
\ @0% % ()-v10. %40. %0. %\|9clO% 73 % %& () - xBBBC@XCC [: vU410 \
\ <10% %' ()-\ \6F10% % ()-\ \P f 10%%&() Pf 109& ()- \10% % ()-

0 O/R' -
\ d10% %& () ggggein Y’ represents an unsubstituted or substituted C,.
s lower alkylene or C,, alkenylene group; each of R* and

R*, which may be the same or different, represents a




DEDsD| [ : vU410 \ \9#ml0% %& ()-\ \!10% %& ()-\ \10% %& ()- Lwl0% 9%&' ()-d
0% &@) - d \ 10% %& () - SDDDCEt EEF| [ : vU410 \ \210% %& ()-\ \.10%t& ()-\
\10% 9% ()- VG )F10% %& ()- \ 'V10% 9%& ()- \9%0% %& () - FIJFFFFFFFF| 0bU410

\ @10% %' ()-v10.9%40.%40.% \):10% %& ()- \ @10% %& ()- \s610% %& ()-

\ 410% 9%&' () - FFGGHLHPH| [ : bU410 \ \ &10% 9%&' ()- \ 10% %&' ()-\ \610% %& () -
\PL10% %&' ()- \#10% %&' ()- \110% %&' ()260HHH% Xl el | | [9bU410 ! 1! 109%& () -
\ 1 10% 9%&' ()-\ \v<10% %&' ()- \&L0% 9%&' ()- \10% %& () -

\10% & () - | | hiy2iHeddd :a5odn,0 an \OnvT09% oo tdct ing &I0Onp& O)-an\ 6, F10% %& () -
\i*10% % ()- \( 10% %& ()- \!!1098& () - JKKKKKKK#LvU410 \ 10% 9%&' () -
\110% 9&' () - W@dstgted, 1o; w9t wse SRRy V& ¢ycloalkyl or

\ U110% 9%&' () - #LLLLM\NgN| [ : vU410 \ Ev10% % ()-\ \ 10% % ()-\ \F10% %& ()-
\ POC10% %& (Pl kemyll@%oup i jand R vepresghkANNCBDIDPpeRUatom, an

\'10% 9&' () -\ \#10% 9%&' ()-\ \#10%& ()- \!V10% 9%& ( % \ 10% 9%&' () -

\ 9C10% %&' () 2REDOPPPESS|HLNBUMIPUP A 4T 1R YIRS T D186 IROT) - \

\/ @0% %& () 10% %&' () - \P+ 10%9%&' ()-. \f 1ocy %& ) - YPaPr PPPPPPPv U410
\110% 9%& () - SPEPG%%‘E@) a\}fdjo/aé:yfé@%‘%%l 6 A £ 4FP1Bos & () -

VLove’ (J- \ 109V (P TS EOo IR ) R RO %ﬂ%” Noxo621006 98 ()1

96210% & ()- \ 10% %& ()- \° 6@0%%& ()- 6@0% & ()-
S@@0%: () - RRRR-SeSS| [ 1vU410 \ \[*) 10965&N() -\ \c(10% % ()- \$10% % ()-
\$10% & ()- \"10% % ()- \ @ Pl FoTRPITTT| [ NA41010. 940. 94.0. %
\):10% 9%&' ()- \ @3$10% ()- 03$10% %&’ 03$10% & () -
\L*) 10%& () - TTTTUMUU| [ : NA41010 \IL*10% 9%& ()-\ \c 10% % ()- \109M & () -
\10% 9%& ()- \110% %’ ()- \ @0% %& ()-vUUULNNVIV| [: NA41010 10% 9%& ()-\\
\9L10% %&' ()- 9L10% #&where\ih0%'%&epyesenkE0Un?®nlbstituted or
\ 610% %' () - OVCVWVWWAW W [ : NA41010 \ +j ! 10% %' ()-\ \)10% % () -
\ %109 & () sub$10%d@d( Lowed" 0K YIRS -on lalkenylene group, R™
g10% %&’ () - | VWNWEX?X@X] [ : - 410. %\ : 10% %&’ ()-\ \8J10% %& () -
\ Of 21 10% %&' EPPESEBhES] BUCANPIo& SatetDB @ (gtected or an
\'s-10% %&' () - @KAXBXCXGXXYYbA410. % \ \S10% %& ()- \PO! 1098 #& ()-S

PO! 10% %& () UBSVPEGIFaked) on @ORmgd (bad FIvdio osomPADZZpT : A410. %
\"c10% % () - } 110% %& ()- \| 10% %' ()- \nt10% %' ()-] Wht 1098& ()-]
\S10% ()-Z[\&1'1(1)]*].] VU410 \110% % ()- \ @0% % ()-v101010
\F(! 10%& ()- F(! 10%. % & () - F(' 1090ENE ()-. 111 AMAA|[: vUA10 \ \ 10% 9% () -\
\610% % ()- \PL 10% % ()- 0% % ()- \ 10998, ()
\1096& ()-2=u | T [[:v \ $1086 %&! 88 ()- \  10%-#& ()-
\ " 10% %&' ()- \ GLO% 9%&' (7= QI 0O ‘ P vBR10 \\ 1F10% 9%&' () -\
\#/10% % ()- \V-110% %& ()-Y& 10% %& ()-
\%40% %' () - Caaaaaaaaav410 10% %&' ()- \D10% %&' ()- \cO0}10%R23$& () -
\ @0% % ()-v10. %0. %0. %\ 210% % ()-abcc#d’ d, d| [: VU410 +10%& () -\
\&10%&' () -\ whéE@¥n%&ath- o YH&IHQPBAE (x)hlcl\&&ﬁ’?‘#@e(ihe same or
\ 10988’ () -, d2ddddddddvU410 \ Ls10% % ()- Ls10% & ()-
\ @0% %&' () - 30:¥@@et. YepltUnYE Gr WrkliftR (Hedledf fhibdf1t4d8d %
\:10% %& ()- \Y%10% 9%& ()-\ H 10%Z#H& ()- \° 10% %& ()- \010% % ()- \F
10% %' ()-1 i CidqlovebAd1lBy¥ent JrplpYeEY (opredeRs(3n LABUDSE:LE)ted
\I1L10% %' ()- \@0% %&' ()-v10.9%0. % i Ukbkekl nmm{ [ NA41010. %40. %40. %
\, 10% %&' () - o¥YE0bBHEtfed\ \Llowew Fdky)lenel 0% % K9nylene group; and

l‘V‘V 1) Y10% % Y10% % Y10% % - 10% %
\p 81%%&%(&) (Wease)ntso an G%n(p)ro[“t:\ectoectl) g%: (grote(')cgeg é:)c | CLO% 9%& () -

\ @0% %&' () - wrmmpmmmmi T8Y1Y10% % () -[0Y10% %& ()-Y10% %&' ()-Y10% %&' ()-[ Y1
0% %8 () - nnnﬂﬁﬁﬁﬁﬁw uted or substituted amidindé group.

Y1Y10% 9%& Y10% 9%& Y10% %& YlO‘V %& Y10% 9%& XK>Y11
06108 @ 0UkD () s$vlog/o)fé%% EPTLFTOShDE OF N TooR e (¥ [aqqa%% DIORFS

Bunie )5 STt (o it O Gonas )b e (-

o5 | sinamied afue (oo Sl ian ow -0

0%&& 1 )
B0 ), DOREHN ST [ OB AR 0 o

@O0%& ()- @ @ 10%&&nG) t@-@O%EE ()- @O%&E ()-Z
@LlO%&& ()-11] V¥ 4~5~6~7~8~<~vU4@ @ 010%&& ()- @BLOY%&& () -v10810810&@
@10%8& ()- @10%&R& ()- @ 109%&& ()-c<~W—|[:vU4@ @g|,)CLO% $' & ()- @
@10% ()-J @10% <& ()-J@ @109%%& ()-J @ 109%&& ()- @ 6109%&& ()-cvU4@
tL10%$&" () - @@10%&& ()-v101010@ @ 10%&' ()-C @ 10%&&' ()-C
@,)GLO%& ()-jn|[: V4@ @10% & ()-&@ @ 10%8& ()-& @6 10%& () - @ @&,

A NN AT "~ A NN N OA NN O N N N A NN O




"$&(*, . 02468: <>@BDFHILNPRTVXZ\ A" bdf hj | nprtvxz| ~#) sADZj (v4Wl, k\ R#+92<3@ | BP
Jbd | 9OH=D4u~r<c G*4: @LRV] Yaf nv{*; DT
@$&I( @GPVZ] " Hi nt z~#M " | ] G6d8w Mh: 9% 17?JFMzROVYan] r
" H#S9R () *+,-./0123456789: ; <=>?@\BCDEFGHI JKLMNOPQRSTUVWWKYZ[\]" T
wl47Sak" #& 0%,/ 26; 9U<>@CEHIJORTWDZ*\ | * _q cegj mM{ oqt x3z$~upQr} (*r wn&0
/Lg8\ &Do&lj}/He (G (1d!Af)S}1b~"M K=e!26F O - Ry$X35Nk &Zk#Ej ! Dgpl1Ck' ?Pp
&OY| $Hi : e' HQEy- NWCr . Z&f (O {WOdbL" Z, 0. S 4+90bE| "$&c(:**+y,-.0h1225>8n9: w;
z<=s??@ A+BB8EGHHdI JKHI\/NNNOBWTaU V>VKY[ T aa
b- cdf ef hOj j kl moopVaaq#r r _sWtR2xy} O ) Bu!l 5F) I ; Sg&#d$jor na7{ S9ZN 7Tq4w&3++
{Gys V1 Rlef 2"§’ ()-)—Q)N)J))M—)—}Z’E'FO : 5 <R0?| @
BB$C DFG KKNPPQRS1T[ UxV 96 Nq acc~duepgXi j 6n40) pgKsuvAwDxyz{~>" kx
NZ2UpP3~7THO\ STeoSngEXnLC] ! -! zi DS; =O vGw B [1 g !-#% && *+, 01356l :
Z?(@@B
DEGH: | 2KMOBQQSTVWW YeZZ[\ ]~ | bdef’\hl Itm10 r.ss"uSvvoxyzz{| ~Y* _ & gRO~fr
B O LV]{2j 6(u, : 7pPl4o28 @\mBisaach s , which may be th

same or different, represents an unsubstituted or

substituted C,, lower alkylene group; Z° represents an
unsubstituted or substituted lower alkylene or
alkenylene group; and R% represents an unprotected or
protected or unsubstituted or substituted amidino
group. |

6. The arylamidine derivative or a salt thereof
according to any one of claims 1 to 3, wherein X
represents an unsubstituted c¢r subkstituted lower
alkylene group; R® represents a hydrogen atom; and R®
represents a group represented by the following formula
(1), (2) or (3):
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R

wherein R’f represents a hydrogen atom, an amino
protecting group, or an unsubstituted or substituted
cycloalkyl or alkenyl group; and R represents a
hydregen atom, an amino protecting group, or an
unsubstituted or substituted alkyl, cycloalkyl or
alkenyl group,

(2)
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group represented by the following formula:

po e

wherein Z° represents an unsubstituted or
substituted lower alkylene or alkenylene group, R
represents an unprotected or protected or an

unsubstituted or substituted amidino group, or

(3)

'
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wherein each of Y" and Y", which may be the same or
different, represents an unsubstituted or substituted
C,, lower alkylene group; Z" represents an unsubstituted

or substituted lower alkylene or alkenylene group; and




*+,-./0123456789: ;
FGHI JKLIMNOPQRSTUVWKYZ[ \ ] " abcdef ghi j kI mopgr st uvwxyz{| } ~

263
R®"™ represents an unprotected or protected or
unsubstituted or substituted amidino group.
7. The arylamidine derivative or a salt thereof
according to any one of claims 1 to 3 and 6, wherein R®
represents a group represented by the following

formula:
’){hl h 8h
—N_ >—2"0 R
Y

wherein each of Y® and Y", which may be the same or
different, represents an unsubstituted or substituted
C,, lower alkylene group; Z" represents an unsubstituted
or substituted lower alkylene or alkenylene group; and
R®™ represents an unprotected or protected or
unsubstituted or substituted amidino group.

8. 4-{3-[4-(3-{4-

[amino {imino}methyl]phencxylpropyl)-1-
piperazinyl]lpropoxylbenzamidine or a salt thereof.

9. 4-{2-[1-(3-{4-

[amino {imino)methyl]phenoxy}propyl)-4-
piperidinyl]ethoxylbenzamidine or a salt thereof.

10. An antifungal agent comprising, as an active
ingredient, a compound or a salt thereof according to

any one of claims 1 to 9.



