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The present invention relates to new polypeptide compounds

and salts thereof which are useful as a medicament.

BACKGROUND ART

16 In U.S. Pat. No. 5,376,634, 5,562,646, WO 96/11210 and WO
99/40108, there are disclosed the polypeptide compound and a
pharmaceutically acceptable salt thereof, which have

antimicrobial activities (especially antifungal activity).

15 DISCLOSURE OF INVENTION
The present invention relates to new polypeptide compound
and a salt thereof. '
More. particularly, it relates to new polypeptide compound
and a salt thereof, which have antimicrobial activities
20 [especially, antifungal activities, in which the fungi may

include Aspergillus, Cryptococcus, Candida, Mucor, Actinomyces,

Histoplasma, Dermatophyte, Malassezia, Fusarium and the like.],

inhibitory activity'on B-1,3-glucan synthase, and further which
are expected to be useful for the prophylactic and/oxr therapeutic

25 treatment of Pneumocystis carinii infection (e.g. Pneumocystis

carinii pneumonia) in a human being or an animal, to a process
for preparation thereof, to a pharmaceutical composition
comprising the same, and to a method for the prophylactic and/or
thera?eutic treatment of infectious disease including

30 Pneumocystis carinii infection (e.g. Pneumocystis carinii

pneumonia) in a human being or an animal.

The object polypeptide cowmpounds of the present invention
are new and can be represented by the following general formula
35 {I):



99/ 40108, there are disclosed the pol ypeptide conmpound and a

phar maceutical |y acceptable salt thereof, which have ant i VIR
activities (especially antifungal activity). '15 DI SCLOSURE OF | NVENTI ON
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acyl group, R2 is hydrogen or©
or nore hydroxy or 20 prot e
hydr oged® hydroxy, |ower al ko
or acyloxy, or a salt thereof
salt thereof can be RS

wherein Rl is hydrogen or
is | ower alkyl which has one
s hydrogen or hydroxy, RS is
f offll oxy, and R6 is hydroxy
pol ypepti de conpound (1) or a

R6

15
wherein
Rl is hydrogen or acyl group,
R? is hydrogen or acyl group,
R3 is lower alkyl which has one or more hydroxy or
20 protected hydroxy,
R4 is hydrogen or hydroxy,
RO is hydrogen, hydroxy, lower alkoxy or hydroxysulfonyloxy, and
RO is_hydrozxy or-acyloxy,

or a salt thereof.

The new polypeptide compound (I} or a salt thereof can be
prepared by the process as illustrated in the following reaction

schemes.

30



prepared by the process as illustrated in the follow ng regﬁti chenes.
Jui209¢

30 WO 01/60846 3 Process 1 10 OH 15 R6 (Il) or'its reactiv

the amino group or a salt thereof 20 25 30 OH (la) or
July 2004 POMIpEEe/ 01204 20 July 2004 WO 01/ 60846 4 Pr
PCT/ JP01/ 01204 R2--OH (IV) or its reactpve derivative

ive at
a salt thereof 35 20
o CRESKIPP1/0%204

at the carboxy

group or a salt thereof or its reactive derivative at the am no group or a

salt thereof 20 OH 25 30 (Ib) or a salt thereof
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35 20 July 2004 WO 01/60846 PCT/JPOL1/ 01204 5 Process 3 5 1% é‘ﬁ' ?a QI b) or
a salt thereof elimnation reaction CH 20 25 ,)Z=0 H' OH I0 Y &—| 30 (la)
or a salt thereof 0. 35 20 July 2004 WO 01/60846 PCT/JPOL/ 01204 6 Process 4
OH 5 R - OHWOAL/68846j t s reactive derivative at the car boxyPGFHHeyOBP+ a salt
thereof jP 10 15 R6 (Ic) or its reactivegderivative
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at the amno group or a salt thereof 20 25 30 CH (l1d) or %Q%%ktohhereof 35
20 July 2004 WO 01160846 PCT/JP01/01204 7 wherein Rl, R2, : i% ﬁS and R6
are defined above, Rl is acyl group, and 2 is acyl group. Ra 5 Suitable
salt of th¥HB®%§6| ypepti de compound (1) is a pharmaceut?EAMYOBELept abl e
and conventional non-toxic salt, and nmay include a salt with a base or an
acid addition. salt such as a salt with an inorganic base, for exanple, an
al kali metal salt (e.g., sodiumsalt, potassiumsalt, etc.), an alkaline
earth 10 metal salt,(e.g., calciumsalt, magnesiumsalt, etc.), an

anmoni um s — t with an organi c base, for exanple, an organic am ne
salt (e.g., triethylamne salt, diisopropylethylamne salt, pyridine

salt, picoline salt, ethanolam ne galt, triethanolamne salt, 15

di cycl ohexyl am ne salt,OHAN'-di yl et hyl enedi am ne salt,

4- di met hyl am nopyridinej sqlt, \); an inorganic acid addition salt

(e.g., hydrochlorﬁ@@ #dr pbroni de/ sul fate, phosphate, etc.); 20 an

or gani ¢ tarboxylic su Bn salt (e.g., formate, acetate,
trifluoroacetate, mnalea tartrat

G =@ umarate, , .nethanesul f gnate,
benzenesul fonage, tohyenedulponatd, eton); £LSFMNAGLRE FHLECr acidic
amno acid (e. 9. i ng, asparti acid, glutamc acid, etc.).” 25
Sui t abl e exa es rathor/ of Yhe various definitions in the above
and subsequent descriptio

of the\, présént specification, which the
presentlénvention intgﬁa-

R

OH
OH
RS
. R (Ib)
15 or a salt thereof
OH
oH @
N
20 HLC
3 NH-R1
o
HO o H OH
R3-NH
H o CH3
25 O
r4 NH
OH
OH
RS
rR6 Ta
30 (Ia)

or a salt thereof

35



include within the scope thereof, are explained in detail ag) U@meglloms:
The term"lower"” is used to intend a group having 1 to 6 caﬁh natom(s),
unl ess ot herw se provided. Suitable exanple of "one or nore" may be the
number of YWQY/60%8 6 in which the preferred one may be tHel/HdHPRM of 1 to
3, and 20 July 2004 WO 01/60846 PCT/JP01401204 8 the nost preferred one
may be the nunber of 1 or 2. Suitable exanple of "hal ogen" may be fluorine,
chlorine, bromne, iodine and the like. Suitable exanple of "I|ower al koxy"
may include_straight or 5 branched one such as net hoxy, ethoxy, propoxy,
isopropoxy,E%%ﬁ%ﬁgr— i sobut oxy, tert-butoxy, pentyloxy, tert-pentyloxy, neo
pentyl oxy, hexyl oxy, isohexyloxy and the |ike. Suitable exanple of "higher
al koxy" may include straight or branched one such as heptyl oxy, octyl oxy,
10 3, 5-di net hyl octyl oxy, 3, 7-di metdyl octyl oxy, nonyl oxy, decyl oxy,

undecyl oxy, dodecyl oxy, trddecyloxy, -tetradecyl oxy, hexadecyl oxy,
heptadegyloxy, octadecypH cyl oxy, icosyloxy, and the I|ike.

Sui t abl € exanpl e @%C| er/a I i nclude str hQBh or %5 branched one
having 1 to 6 carbon dret hyl, ethyk, ““propyl, isopropyl,
butyl, isobutyl, sec- bk
hexyl, isohexyb and f
i ncl ude straight~Qr
3,7- 20 dinet pplo
tetradecyl, hexadecyt
like. Sl@#tabl e exanpl eOef

, tert-b ,  pentyl, tert-pentyl, neo-pentyl,.
o Suigkbi eogxanpP® B?S"ﬁ?ﬁﬁﬁ%vélﬂﬁ¥lvﬁgﬁve
ucl as hept yFhe ogR{POXY SLehet hyl oct yl ,
. oa ecyl or gaodeadt, thereety| .
oct d&décyl, nonadecyl, icosyl, and the
d—ar" noiety may include phenyl which
may have | ower al kyl g€ ityl, xylyl, 25 tolyl, etc.) ,
napht hyl, anthryl, indg , antl the like, and this "aryl" and
"ar" noiety may have ohe 0 H hal ogen. Suitable exanple of "aroyl" may
i ncl ude benzoyl5 t ghuo napht hoyl , anthryl carbonyl, and the |ike.
Sui t abl e exanpRe terocycl ic group” may include 30 unsaturated 3 to
8-nmenbered (nore prref€rably 5 or 6- nenbered) heterononocyclic group
containitfg | to &énitrogen (Ic)

or its reactive derivative
at the amino group
or a salt thereof

20 -
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aton(s), for example, pyrrolyl, pyrrolinyl, imdazolyl, r«lﬁﬁfcﬂ@
pyridyl, dihydropyridyl, pyrimdyl, pyrazinyl, pyri da2| nyl”, ia 8I yl
(e.g., 4H1,2,4-triazolyl, 35 1H1, 2, 3-triazolyl, 2H1, 2 3-triazolyl,
etc.), tet WOW#6(e. g. 20 July 2004 WO 01/ 60846 PCT/ J PORGTHEAD/A1204)
1H-tetrazolyl, 2Htetrazolyl, etc.), etcy; saturated 3 to 8-nenbered (nore
preferably 5 or 6-nmenbered) heterononocyclic group containing 1 to 4
nitrogen at om s) for exarrpl e pyrrolidinyl, im dazol i di nyl, piperidyl,

pi per azi nyl, azetq di ; sat ed con nse eterocycllc gr oup
cont ai ni ng Th{a’éeﬁn é&‘t rlg)%lfeﬁ2 gﬁ( l)dB 85 gga eFe (ﬂdﬁ% YP¢oi ndol yI ,

i ndolinyl, indoli zzkﬁ]yis abﬁ_«,rimgnod@zohy&i qui noI yl, isoquinolyl, i ndazol yl,
benzotriazolyl, etc.2 10 unslaturat ed 3 to 8- menbered (nore preferably 5 or

6- nmenbered) het ero%nh%y% ¢ Gr5¥p containing 1 or 2 oxygen aton(s) and 1
to 3 nitrogen aton(s), for exarrpl e, oxazolyl, isoxazolyl, oxadi azol yI

. g. 1 2,4- . d |
(o0 152 & oo setl il odi 3k PR gRol pdo i ezl iy otc
het er ononoc ptkirnageeupcalolyt ar:nep’ganl@anﬂ ayoygert ianem r(Q;'y-faHXdClsab’:r Bnd
ni trogen at g& %nci@ %%%gﬂker QPQ%%%nXE aﬁXﬂﬂgpghfltﬂgéﬂﬁﬂﬂ %%cheég

unsat ur at ed ehsed het'er ocy group contal nin xyge
aton(s) andalsabt Irifiht mg:errmmam#:s?asqeorfoexample t%hzéka,’sblrwtal Salt

benzoxadi aqueyb eggdluﬂrgﬁt@r?&%s%lha éam@ﬁb@tr.@d) (M & Afigeabkyth or 6-

menmber ed) hetefofmono cyclic gr ontaining 1 or 2 sulfur aton(( ) and 1
to 3 ni tlﬂogéﬁtaﬂoﬁﬁ(-*é) e g or @@ﬂ%ﬁ%saﬂﬁvaﬁéﬂi??ﬂ%oﬂﬁtazcﬂtﬂ- r 28

t hi adi azol ylam(ngngum g,agts t hi adi azolyl, 1,2, 4-thiadiazolyl,

1, 3, 4-thi adi azolg 1, 2,5-thi adi azonI etcr%ﬁ di hydr ot hi azi rR/ (_:L
saturated 33 8528t FEHAEIOTABREC (Raster ABEYSH 1 %. fBnBEFRpFC anine saft

het er omonocyel, |gc g%ﬂtatrgqraﬁmal S d, lﬁﬁ.égo?lldbﬁyletdiﬂmn(ﬁu)e gath 1 pyeidife3

nitrogen ato or. exa zolidin onpr

t hi oanor pholslr;](}% 8?8011%%2%?]3?'& 3golgm éxﬁe% JF %q'éarb#igf’%ﬁlgbrsﬁlg or 6-

menber edy heliefyetvhoeryLémtngrsaix,containing 1 or 2 sul fur atom (s)
N,N'-dibenzylethylenediamine salt, 4-dimethylaminopyridine
salt, etc.);

an inqrganic acid addition salt {e.g., hydrochloride
hydrobromide, sulfate, phosphate, etc.);

20 an organic carboxylic sulfonicacidaddition salt (e.g., formate,
acetate, trifluorocacetate, maleate, tartrate, fumarate,
methanesulfonate, benzenesulfonate, toluenesulfonate, etc.);
a salt.with a basic or acidic amino acid (e.g., arginine, aspartic

acid, glutamic acid, etc.).

25
Suitable examples and illustration of the wvarious
definitions in the above and subsequent descriptions of the
present specification, which the present invention intends to
include within the scope thereof, are explained in detail as
30 follows:

The term "lower” is used to intend a group having 1 to 6
carbon atom(s), unless otherwise provided.
Suitable example of "one or more" may be the number of 1 to

35 6, in which the preferred one may be the number of 1 to 3, and



for exanple, thienyl, dihydrodithiinyl, dihydrodithionyl, 9290. " Lﬂ% 4
unsat ur ated condensed heterocyclic group containing 1 or 2 duy @ 2004 WO
01/ 60846 PCT/JPO /01204 10 sulfur atom(s) and 1 to 3 nitrogen aton(s), for
exanpl e, BEhEGPHOazol yl, benzot hi adi azol yl, i mi dazot hi adP@EHPL204¢ .
unsaturated 3 to 8- rrenbered (nore prefergbly, 5 or 6- nenbered)

het er onobnocycli ¢ group containing an oxygen atom for 5 exanple, furyl
etc.; saturated 3 to 8-menbered (nore preferably 5 or 6- marrbered)

heteronnnoc I|c ontajning 1 or 2 _0OXxy ato ), exanpl e,
t et rahydrof %§%Fr PR, ma%@sc%?o rTf(S'L °§x26ycl ohexane,
etc.; 10 unsatursuhf’da}i%lé Oei&ﬂrmMJenfedh(ambgen‘pr:eéprmdDIﬁl@mmea chidobéned)
het er ononocycl i ¢ grou cont aldgl ng ? oxygen atom and 1 or 2 sulfur
aton(s), foP 8%aRpt et HY A BoXEENT K. etc.: unsaturated condensed
het erocycl i c gr oswicant @iaxampld of "Zowseurl &hkoay'(:)rm(a@) intbudexsmplight or

benzot hi gny bgﬂég%ln%hé&&yl

eLe. . C e clic
group conta T ng an oxygen a%nr%ttglr?é‘yi Wuﬁ#%&&g\f 99%?38‘9’%9 Bgﬁgﬁ
benzoxat h| i Agbbutexy, ,tarm-hdt@}dyi,kgenamaoxm stéhletremogyicidye gecup” may have
one or t rou consi sting of
| oner al kyl Seﬁldgié‘ﬁ’% #% # qis%?léx gbﬁgdggﬁﬁk{?oﬁer algkyl P °
car boxy(| ower) al ﬁanbayblmmmpﬁrayomahéghamaddmawd' weY dnsdyee Seaisiy Pr
Sui tabl e eX%E‘EBhF%Q& H%(Céﬁ’éﬂ %rﬁe@lt%xbxy, Mct?%y?e cycl opropyl ,

cyclobut ent ohexyl 25 and this

"cycl o( 1t émﬁ)\éﬂéwetmiyo%w@@he%? weé:m&mwépw oy} qxyh| KB e of
"cycl o(l owehakbkyl axy., eéﬂfdxliﬂe trﬁ)ﬁ@b?@éﬁ?}" OXYra s 1034,y | oxy,

cycl opentyl oxy, cyclohexyl o and the SUI t abl e ex Ie of "acyl
group" nay F’ﬁé‘?ﬂ@@yéﬂ%ha‘%ﬁ’%taéﬁﬂyloxé’@ SFGREEF¥LEY D Ylﬁﬁé’t’l c acyl
and het erocy_@bsgiakyphahactheached,er| ved from car boxyl ic acid, carbonic

d, carb ki Aoy @ Suj t abl | q
"acyl group" maySHEtPPIRsTTEES BE " 3ENTEIAnE aYoby t0s e et 8k <7
15

branched one having 1 to 6 carbon atom(s), such as methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, tert-pentyl, neo—penfylh hexyl, isohexyl and the like.
Suitable example of “higher alkyl” méy include straight or
brancﬁed one such as heptyl, octyl, 3,5-dimethyloctyl, 3,7-
20 dimethyloctyl, nonyl, decyl, undecyl, dodecyl, tridecyl,
tetradecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, icosyl,
and the like. |
Suitable example of "aryl" and "ar" moiety may include
phenyl which may have lower alkyl {(e.g., phenyl, mesityl, xylyl,
25 tolyl, etc.), naphthyl, anthryl, indanyl, fluorenyl, and the like,
and this “aryl” and “ar” moiety may have one or more halogen.
Suitable example of "aroyl™ may include benzoyl, toluoyl,
naphthoyl, anthrylcarbonyl, and the like.
Suitable example of "heterocyclic group” may include
30 unsaturated 3 to 8-membered {(more preferably 5 or 6-
membered) heteromonocyclic group containing 1 to 4 nitrogen
atom({s), for example, pyrrolyl, pyrrolinyl, imidazolyl,
pyrazolyl, pyridyl, dihydropyridyl, pyrimidyl, pyrazinyl,
pyridazinyl, triazolyl (e.g., 4H-1,2,4-triazolyl,
35 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl, etc.), tetrazolyl (e.g.



WO 01/ 60846 PCT/JP01/01204 11 Carboxy; carbanmoyl; nono or 4
di (1 ower) al kyl car banoyl (e.g., nethyl carbanoyl, dlnethylcépbﬁwﬁ§p
ethylcarbagﬁ%l, di et hyl carbanoyl, etc.) 5 Aliphatic acyl such as | ower or

hi gher al kX¥bY460%46 . . fornyl, acetyl, propanoyl, butanohgTAP01/01204
2- met hyl pr opanoyl , pent anoyl, 2, 2-di mephyl propanoyl, hexanoyl, heptanoyl,
octanoyl, nonanoyl, decanoyl, undecanoyl, dodecanoyl, tridecanoyl,

tetrgdecanoyl, pent adecanoyl, hexadecanoyl, heptadecanoyl, 10 octadecanoyl,
nonadecanoyl, |cpsano r,0r oigher Ikoxycarbonyl (e.g.
nethoxycarbhﬁy%,9r%%%%&§t§#ﬁ&%?ﬁaz BUfoxyEapbon ¥:7 t-pentyl oxycar bonyl ,
hept yl oxycar bonykatetztgd 3l owdrainbenyh ofywoar pne!jém}elzg 5 or 6-membered)

vi nyl oxycar bonyl | 0% carbon L L yl.oxycar

butenyloxyc§58§ﬁ9?$ €¥€%L ﬁ§ quggr%oﬁy%ﬂg P e%yﬁgg§%%ﬁ% CFLS)’ for
hexenyl oxycaxbopyé, mtwcglidiowdr Dmdhamﬂeardaamdyl pmpeonwl(@lgerazmyl

met hyl sukf onyl | s onyl, etc.); lower or higher al koxysul fonyl
(e.qg., n%th%éysu??ﬁgy é%éZD ethoxysulfonyl etc.); or the like; Aromatic

acyl such as ar oyHSQ‘engatermpdthEﬂthwocy@pm Hoghp C@trhta)mlng 1ltod4

ar (1 over) al m@?ggeﬁ ( PAhemyl( 1 (€1 8oind@henY 'ﬁ&%&xhyl
phenyl propano I%utanoyl en |ISO utanoyl phenyl pent ano
phenyl hexangyxr:lolezenyl hﬁmﬁﬂa@ei cef;law@rbb’lw l@@qeln°habht1WP&eéﬁ§:k

naphthylprogég?ggrlgg@f§fylggganoyl etc.), etc.]; ar(lower)al kenoyl [e.qg.
phenyl ( C3- C6) al keno phenylpropenoyl phenylbutenoyl

phenylné@hacryloyﬂsatgﬁaﬁﬂéﬁ§1&%6%&W@Hereﬁhéﬁ9FﬁeRE$£®4a 6~
napht hyl (@m@ﬁbakgen@wte&%n@no mm&@ﬂo@mmmngnmmmkwwmm(sqet c.),

etc.]; ar(lower)al koxycar bonyl hen C6 al ko ar,bon e.g.
benzyloxycaPﬁGni glyroe? ot &?Gﬁg %aéai%ghﬁﬁoﬁézﬁlyg
fluorenylnekhﬁa@&yeaybonglg etr, 2”44ﬁxadhazaﬂy1uly 2004 WO 01/60846
PCT/JPOl/01%9%,4—%§adiazolyl, 1,2,5-oxadiazolyl, etc.), etc.;

15 saturated 3 to 8-membered (more preferably 5 or 6-membered)

hetercomonocyclic group containing 1 oxr 2 oxygen atom{s) and 1 to
3 nitrogen atom(s), for example, morpholinyl, sydnonyl,
moxrpholino, etc.;
ﬁnsaturated condensed heterocyclic group containing 1 or 2
20 oxygen atom(s) and 1 to 3 nitrogen atom({s), for example,
benzoxazolyl, benzoxadiazolyl, etc.:;
unsaturated 3 to 8-membered (more preferably 5 or 6—
membered) heteromeonocyclic group containing 1 or 2 sulfur atom(s)
and 1 to 3 nitrogen atom(s), for example, thiazolyl, isothiazolyl,
25 thiadiazolyl {e.g., 1,2,3-thiadiazolyl,
1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl,
etc.), dihydrothiazinyl, etc.; _
saturated 3 to 8-membered (more preferably 5 or 6-membered)
heteromenocyclic group containing 1 or 2 sulfur atom(s) and 1 to
30 3 nitrogen atom(s), for example thiazolidinyl, thiomorpholinyl,
thiomorpholino, etc.;
unsaturated 3 to 8-membered (more preferably 5 or 6-
membered) heteromonocyclic group containing 1 or 2 sulfur atom(s),
for example, thienyl, dihydrodithiinyl, dihydrodithionyl, etc.;

35 unsaturated condensed heterocyclic group containing 1 or 2



aryl oxycar bonyl (e.g., phenoxycarbonyl, naphthyl oxycarbonyl J F:@ %
aryl oxy(l ower) al kanoyl (e.g., phenoxyacetyl, phenoxypropio uly P ); 5

aryl car ba By phenylcarbannyl etc.); arylthlocarbanoyl (e.qg.
phenyl t hi o éﬂﬂ&ﬁygl etc. aryl gl yoxyl oyl (e.g., phenyl BEGHERYIBY |

napht hyl gl yoxyl oyl , etc. ) ; aryl sul fonyp which may have 1 to 4 Iomer al kyl
(e.g., 10 phenylsulfonyl, p-tolylsulfonyl, etc.); aroyl (e.g., benzoyl)
substituted with one or nore suitable sub.stituent(s); or the liKke;

Het erocycli c u eterocycligccarbhon

heterocycll%?ﬁ%&%rﬁh %?ofpg g é ¥ %%%?%%ycf%%ghéﬁylfor example,

heterocycl|m$mz¢uﬁmadquiet@enzythmabuaam&wdh 1ﬂuﬂa§0@@yed&apethn0@ﬂq-;

het exocycl i chexa no etc he ero ( -
e? ogyc% gré& EIQ%EF{ )epaj"lei%%ril 0

het er ocycl i cprop ut enoyl ocyc entenoyl 20
heterocycllmémmenﬂMIheebmompnohgcbx@@y@mmmgbgtﬂgnxngfﬂk@xymﬁiﬁﬁméf ¥or whi ch
sui t abl het er cl ty |n the terns heterocycllccarbonyl
"hetero§§cl|C?Té£%;)f$?%no ™" "heterocyclic (lower) al kenoyl" and

"het erocycl i cgl ysaiuratied dam 85mprbertedr(medet preferakonbiwhegmenbered)

heterocyclhga?gahoq{gc Sdid @%%yeégﬂﬂggn%g"f% D' renObL B (67N By

referred to o eenty oned h thé preferred one may be
| ower aIkoxg&@m&b@wlteﬁﬁ%hﬁﬁrQ§MK§ﬁ®yFeéﬁ@hIQWQRXﬂanyu@§PF@GFQH°P%@t%W?h one

or nore SU|&§Q§§%$ éggﬁﬁtQﬁ%: .Sui tabl e exanple of "suitable substituent
(s) " inthe ter enzg% substituted with one or ngre suitable

substit ifént (s) u$ﬁ®¢¥%ﬁﬁ%ﬂ itez Sryembabed {1R%R RESIRIRdNyP AAvPhg phenyl

35 substit uheddtdd Wﬁﬂﬂdn%o@\é&ﬂ@ OGS cairmauma@ dmllcyxﬂjMAth\ﬂnO&r‘x60846
PCT/ JP01/ 01204 13 thladlazo substituted wth, gqy Q%Y |table
substi t uent ! s@Fe%t%‘éllﬁlﬁ%rﬁt(‘?’%(sdr'oufﬁr EERAYPSEY n%llg’f TR

al koxy (| ower) al kexya tuieh t veonakkexy (Heighercycalikogyoup contalnlng 1 or 2

sulfur atom(s), for example benzothienyl, benzodithiinyl, ete.;

iS unsaturated condensed heterocyclic group containing an
oxygen atom and 1 or 2 sulfur atom(s), for example, benzoxathiinyl,
etc.; and the like, and this "heterocyclic group" may have one
or more suitable substituent(s) selected from the group
cdnsiéting of lower alkyl, oxo, cyclo(lower)alkyl,

20 hydroxy(lower)alkyl, carboxy{lower)alkanoyl which may have

amino and heterocycliccarbonyl.

Suitable example of "cyclo{lower}alkyl"” may include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like,
25 and this “cyclo(lower)alkyl” may have one or more lower alkyl.
Suitable example of "cyclo(lower)alkyloxy" may include
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy,
and the like.
Suitable example of "acyl group" may include aliphatic acyl,
30 aromatic acyl, arylaliphatic acyl and heterocyclic-aliphatic
acyl derived from carboxylic acid, carbonic acid, carbamic acid,

sulfonic acid, and the like.

Suitable example of said "acyl group" may be illustrated as
35 follows.



pi perazi nyl substituted with phenyl having piperidyl 5 sub?bi&tq&t %4wi th a
sui tabl e substituent selected fromthe group consisting o n@ havi ng
| ower al koxy(| ower)al koxy, cyclo(lower)alkyl oxy and | ower

al koxy(l o HR3A6t hi 0, pi perazinyl substituted with phenBSTHAVIRE phenyl
substituted wth norpholino having | owenyal kyl, 10 i m dazot hi adi azol yl
substituted with phenyl having piperidyl substituted with a suitable
substituent selected from the group consi sting of | ower

al koxy (| ower) al kox r _al ko thi adi azol yl
substyg ut ed:‘%ﬁ Ypﬁgﬁ’ﬁgaﬁ%l hg"Tshe g(%el%&e%%[:kg\?\g?ga? @ga‘@ (%enyl Y
subsuti t ut acéﬂhyﬂlmambpmbgzl, nyiméelvy hepberopl, sibyicagba@owi i h nor phol i no
havi ng | Oﬁz)%] é | soxgzog,\{j: fubstl tuted with phenyl having | ower

al koxy(l o Yi§oxazo substituted with phenyl having higher
al koxy substitut ed W t h nmor phol i no having | ower al kyl, thiadiazolyl

substitited wi t bRyl aul0spERelaz Sy AURLLEL! selkuhofn cyele. (1 over)

al kyl I ch has nore-~ sul stituent(s) selected from 't he
group con5|mlrmgl,ofade¢wér, RrkpRnOYRE Iwvasosal k @nyet VoREPPanoyl,

al koxy(hig 1;; Gio Oll'Yéxa'ﬂé:Qﬁt i Hagitachoyit, ho

havi ng pi p a2| ny subst| tut edy

Iomer al kyl aV|n% é%C|O Iomer)alkyl
.t hi adi azolmnmrl tgtaaa ol huﬁﬁéﬁ?molﬁhmcﬁgjj%aﬁ’é’rﬂdyl $86S¥RYYted with one

or nore SUl«%éﬁﬁé&é@%ﬁ ug@h@%heéshs]c,iedhezaéhéda@myubehgpeu@ecmy:s,tl ng of

cyclo(l ower)a oxy, lower al kox i ower)al k y%d | ower al koxy (I ower)
al koxylQ | owek3 %ﬁar@&{l, fRnadrsaBeryt - stBREFRW i%R ‘phenyl havi ng

pi peridyl subsdi tait ad gMdrh a0kekothewenyl kylg anddtomeycakkonyl ,
W th Gyl of PEUBFY TG Hay g FHREPSEPROTL 20 By 2004 HE BE B0Ba6.
PCT/ JPO1/ 01R8dty 1d;éy¢amﬁta@o.t hleadl azollgmes udn]skenydtcedmmrbhnghemw ghavi ng
v pertayt sUBTLMe LD Cusl ol over) aliod ! mdantliadiasgt
CyC|0(|Qﬂerbatky#l&anambdmwkwbuﬁbdﬂd@&loxycarbonyl,pentenyloxycarbonyl
hexenyloxycarbonyl, etc.};
lower or higher alkylsulfonyl (e.gd., methylsulfonyl,
ethylsulfonyl, etc.):;
lowef or higher alkoxysulfonyl {(e.g., methoxysulfonyl,
20 ethoxysulfonyl, etc.); or the like;
Aromatic acyl such as
aroyl {e.g., benzoyl, toluoyl, naphthoyl, etc.);
ar (lower)alkanoyl [e.g., phenyl({Cq-Cg)alkanoyl {(e.g.,
phenylacetyl, phenylpropanoyl, phenylbutanoyl,

25 phenylisobutanoyl, phenylpentanoyl, phenylhexanoyl, etc.),
naphthyl (Cq-Cg)alkanoyl (e.g., naphthylacetyl,
naphthylpropanoyl, naphthylbutanoyl, etec.), etc.]:

ar(lower)alkenoyl [e.g., phenyl(c3—C6)alkenoyl {fe.g..,
phenylpropenoyl, phenylbutenoyl, phenylmethacryloyl,

30 phenylpentanoyl, phenylhexenoyl, etc.},
naphthyl (C3~Cg)alkenoyl (e.g., naphthylpropencyl,
naphthylbutenoyl, etc.), etc. 1:

ar (lower)alkoxycarbonyl [e.g., phenyl(Ci- C6)alkoxycarbonyl
{e.g., benzyloxycarbonyl, etc.}, fluorenyl(Cqi- Cglalkoxy~-
35 carbonyl (e.qg., fluorenylmethyloxycarbonyl, etc.), etc.];



phenyl substituted with piperazinyl having cyclo(lower)alky, gg&@hituted
wWith one or nore suitable substituent(s) selected fromthe gr

consi sting of clo (I ower) alkyl which may have | ower alkoxy, Iomer al kyl ,
| over 10 Y% B‘K}/"!&nd phenyl which may have | ower al koxy, P&TARHLER he
preferred one may be thiadiazolyl substijuted wth phenyl having phenyl
substituted with norpholino having dinethyl, 15 thiadiazolyl substituted
wi th phenyl having a substituent selected fromthe group consisting of

met hoxyhexyl henyl

d ho. d
havi ng pi per Pﬁg’ﬂaggﬁﬁg?%’?@yge\%[{'ho egll?%g ué}n}? éelf‘aepq} thlc?}]?élxsr éup
consi sting e2@.0f phenyl haV|ng met hoxybut oxy, cyclohexyloxy and
th h | t hi tuted th
Subst  ut ed AFYRCREKERBPT K hattiAg (b Fer AL o BRSREL: HRLADE %’F@?ﬂnﬂ:

substi tut edewict h;phenyl having 25 piperidyl substituted mnth a substituent

selected frog&&&gagggﬁﬁ%%hggf%st;ﬁgﬁgﬁcggb éégro%géyr’nethoxybutoxy

nmet hoxypent yI'o Zbt hr adi azol yl substituted
wi t h phenyl hay&hgloqerh@mthtbkﬁzf3®hpn€ﬁyhlggbsb@mQ¥&&xﬁhﬂtNT plpera2|nyl

23%2??t5?23ynﬁyaggﬁ g?gﬁaV|n3? ggﬁﬁﬁ@hﬁﬂgyPgXbpglg% zolﬁgﬁgﬁﬁg% uted

with phenyleﬁavﬂng heptyl oxy 35 substituted with norphlino having
di methyl, 20, ?hﬁugggﬁymﬂﬁéﬁw el IPQy Q12Q0¢er 121t adi azol vl

substltuted W havi ng pi‘perazin substituted with cyclohexyl
whi ch hd8 oﬁ@eﬁwlﬁﬂéfQHb%t|ETEQ&X%SU1@9ﬂY t@GCfPon1the group consi sting of

met hyl, met hﬁ'&g@ (ae?hoxy@&mylp@bbgﬁrtmémocﬂhowea@ﬁl mhenduitable
thladlazolyl titufed mnth_@henyl havi ng pi perazinyl substituted with

net hyl mhlcﬁuﬁé§1§u§HB§F?tu%ﬁt1¥%F§@$ﬁd fromthe group consisting of

cycl opentyl and gyekebeyylictidydisaaral Ws substituted with phenyl having

pi peri dyl heterocycliccarbonyl;

15 heterocyclic{lower)alkanoyl (e.g., heterocyclicécetyl,
heterocyclicpropanoyl, heterocyclicbutanoyl,
heterocyclicpentanoyl, heterocyclichexanoyl, etc.):

heterocyclic({lower)alkenoyl (e.g., heterocyclicpropenoyl,
heterocyclicbutenoyl, heterocyclicpentenoyl,

20 heterocyclichexenoyl, etc.):

heterocyclicglyoxyloyl; or the like;

in which suitable "heterocyclic” moiety in the terms
"heterocycliccarbonyl”, "heterocyclic{lower)alkanoyl™,
"heterocyclic(lowér)alkenoyl" and "heterocyclicglyoxyloyl"” can

25 be referred to aforementioned "heterocyclic"” moiety.

Suitable example of "acyl group" of R} can be referred to
aforementioned "acyl group", in which the preferred one may be
lower alkoxycarbonyl, higher alkanoyl and benzoyl substituted

30 with one or more suitable substituent (s) .

Suitable example of "suitable substituent (s)” in the term
of"benzoylsubstitutedwithone(n:moresuitablesubstitﬁent(s)"
may be thiadiazolyl substituted with phenyl having phenyl

35 substituted with morphlino having lower alkyl,



substituted with one or two substituent(s) sel ected fronlt@%J 0,085 0UP
consi sting of cycl ohexyl, nethoxy, cycl ohexyl oxy, nethoxypenty oxXYy,

met hoxyhexyl oxy, mnet hoxybut oxymet hyl and net hoxypentyl oxynet hyl ,

t hi adi azol g’{owg"@i tuted with pyridyl having piperazinyl PSUBSIARM ed with
cycl ohexyl which has a substituent seleciged from 15 the group consisting
of methyl and ethyl, imdazothiadiazolyl substituted with phenyl having

pi peridyl substituted with cycl ohexyl, i mdazothiadiazolyl substituted

wi th phenyl havin I perazinyl substituted,w th cycl ghexyl havin t hyl ,
20 phenyl substit%hi%ﬁ%ﬁ%éﬁﬁ; ﬁ@%&gF%V%eﬁaV%ﬁ% %%ﬁﬁg%1 Iiﬁgsﬁb§P% ﬁggﬁ &At
?ng ;Jrl two t&ﬁbgtﬁtu@ﬂ?(ﬁw@{e@tmﬁ‘ mﬁm tytheup geaugi saingy sifi Agwefr et hyl
-butyl, nethoxy, clopentyl, ¢ ohex whi ch, have Jret hoxy or
di net hyl , aﬁ&kﬁégﬁ£¥wﬁﬁﬁ%ﬁﬁxﬁhfuﬁg§8wﬁ§tﬁg§9¥Y§W%é$%;%§¥§ﬂ%Féble_gxanple of
Laryl group"lnaybpﬂpefﬁﬁWﬁgm sufbsai thasdt hitdi pzetyl substg pdpedidiyih phenyl
avi ng ppen S tjtuted . with norphol inog, havi i I eNgoy I ch
has thia iaé&Pﬁ?lgﬂtggﬁT & ﬁf%?ﬁ%ﬂ%ﬁyEStégg%ggf%%ﬂg&g%%gf?ﬁuent%ggﬁgcted
&Lpnktﬂe gr avpstensngt o Hgplodnyietizondyige X pvexy a Aoz yret drseedioplyoxy, benzoyl
i C as piperazinyl | e 1.t h i hpankdy substituted
wth a subsf&Fggﬁgoég E%#Ei#é%ﬁuﬁh@ﬁ%°q§?o§g¥%§ g?§¥$ﬁﬁgg§gﬁ%g%VI havi ng
gﬁﬁgggﬁguéoxy, cypipbexzimily sulgs: idndetewhbkypesyyt HiavingD phenyl2004 WO
P 4 .. | [ -hasqpi.peragipyl substituted with
phenyl ha\%\uésg%égéggsﬁ%é?i tut'e vﬁnfwhh%}%tl oﬂ'%gfhﬁ%%%wg' di et hyl , benzoyl

whi ch ha8 i ni dazoihidataleladiaamistl tsﬁilii’é&i%rlf-ﬁd whehphaidi Agvpigeri dyl

substi t uted g‘Mp%Qia substd et ShestLduibablomidia igheuR SONSESdd FEonl
met hoxypr opoOxy, neyhoxybugoxy, met hoxypent yl oxy. and mnet hox heﬁylthlo,
benzoyl whi HenSEOPRi BARS1FT HRE af%%ﬂﬂwe%lé‘#f?f%%awwwk @AY H&e¥ety

nethoxybutogﬂkognggﬁgrmgigfutﬁﬁbphenyI subsutituted wth piperazinyl 10
u

havi ng phenyl substituted wth r phol [ no. havi ng .di.net hyl benzoyl i ch
has i soxazol yl sub@%??ﬁ?glal%é%q?%ﬁ’lubsglguted L BhAY1 ndPIES ot

15 alkoxy(lower)alkoxy,
phenyl subsutituted with piperazinyl having phenyl
substituted with morpholino having lower alkyl,
isoxazolyl substituted with phenyl having lower .
alkoxy(lower)alkoxy,
20 isoxazolyl substituted with phenyl haviné higher alkoxy
substituted with morpholino having lower alkyl,
thiadiazolyl substituted with phenyl having piperazinyl
substituted with cyclo {lower)alkyl which has one or more suitable
substituent (s) selected from the group consisting of lower alkyl,
25 lower alkenyl, lower alkoxy(higher)alkoxy and phenyl,
thiadiazolyl substituted with phenyl having piperazinyl
substituted with lower alkyl having cyclo{lower)alkyl,
thiadiazolyl substituted with phenyl having piperidyl
substituted with one or more suitable substituent(s) selected
30 from the group consisting of cyclo{lower}alkyloxy, lower
alkoxy({lower)alkoxy and lower alkoxy(lower)alkoxy(lower)alkyl,
thiadiazolyl substituted with phenyl having piperidyl
substituted with cycio(lower)alkyl and lower alkoxy,
thiadiazolyl substituted with pyridyl having piperazinyl
35 substituted with cyclo(lower)alkyl having lower alkyl,



havi ng net hoxyhexyl oxy, benzoyl which has isoxazol yl subst%@w@&Qﬁmhth
phenyl having heptyl oxy substituted with norphlino having

benzoyl which has thiadiazolyl substituted with phenyl having piperazinyl
subst it ut ed"PH48¥ycl ohexyl which has one or two substit BERIPOLEI208¢| ect ed
fromthe group consisting of nethyl, . neiyiyl ene, net hoxyheptyl oxy,

nmet hoxyoct yl oxy and phenyl, .benzoyl mhich has thi adi azol yl substituted

wi th phenyl 20 having piperazinyl substituted with methyl mhich has a

Cycl ohexyl . benzoyt AR e HE ST AdPARE o bt Uit it HBRGHY  havi ng

pi peri dyl s@h@bkﬁdyedsﬂb$ﬁutnﬁednwﬂbhocgumsﬁlbuenl(Emkyl,ZS selected fromthe

group consi sting of hox ent yl oxy,
met hoxyhexyl oxy, %%%%5 J?%%VﬁQSﬁyFuéﬁa1EM€%§Q§§%#3%%H§H§é? ﬁ? benzoyl
whi ch has t piipéirazbhyl smwﬁmltun&diwmtmhcgylod¥¢werma&kx}[hqmmngzﬂnybr
substltu ed ?ﬂk cyclohexyl whi ch has a 30 substituent selected fromthe
group con3|s g'of nethyl and ethyl, benzoyl which has

i mi dazot hi adi azol phesybssibsitidgitecd witpheaperazinng FEHed dyl substitut ed
wth cychoney Ilo(lBﬁQfPé{i}ﬁ% it drbadazehnbadi 2 dlode shistbhut ed wi th
35 phenyl er azi substituted with cyclohexyl having 20 July
2004 VE)01/6@@&61PGEhDFEi/%ﬂiﬁptedrfIW§tﬁF? groen zestsidhiidw wds phenyl

substituted gctlts (@bQSE%iWi wﬂ%h%fﬂ&%@ﬁ%i%k asl'-klé%ty' t 1tk mpl ongwar two

substltuent( selected fromthe group consisting et hyl, butyI
met hoxy 10 5aé%@ﬁ@péﬁﬂyphe%¥%l%M%¥yFmﬁmpéﬁené9wﬁ5v%l¥@ﬁ$mxy or dlnethyl and
phenyl which may have net hoxy. Suitable exanple of "lower alkyl" in t he

termof "lower alk whi ch has one or nore roxy .0
can be 10 ref erreagt‘ﬂi%%?@ﬁﬁﬁq%é:&d"?%%ay% }%‘“‘%dilﬁz%?{i ‘{ttﬁglﬂi}rl‘gﬁgrred
one may be Im.'fthybheﬁymyhav:pﬂi@m’ﬂenyls(mib@mlltutbdtwith psj’ﬁgﬂolamd: hlagiyl.
Sui t abl e ex of "hydroxy protective group” in the termof "protected
hydroxy 3SBW%P tde acyl (e.g., |ower

thiadiazolyl substituted with phenyl having a substituent

selected from the group consisting of methoxyhexyloxy and
methoxyheptyloxy,
piperazinyl substituted with phenyl having piperidyl
substituted with a substituent selected from the group consisting
20 of phenyl having methoxybutoxy, cyclohexyloxy and
methoxyhexylthio,
piperazinyl substituted with phenyl having phenyl
substituted with morpholince having dimethyl,
imidazothiadiazolyl substituted with phenyl having
25 piperidyl substituted with a substituent selected from the group
consisting of methoxypropoxy, methoxybutoxy, methoxypentyloxy
and methoxyhexylthio,
.imidazothiadiazolyl substituted with phenyl having
methoxybutoxy,
30 phenyl subsutituted with piperazinyl having phenyl
substituted with morpheclino having dimethyl,
isoxazolyl substituted with phenyl having
methoxyhexyloky,
isoxazolyl substituted with phenyl having heptyloxy
35 substituted with morphlino having dimethyl,



15 al kanoyl, etc.) as nentioned above, phenyl | ower) al kyl have
one or nore suitable substituent(s) (e.g. bengyl 4) net%go%gg%@g?ay
trityl, etc.), tri-substituted silyl [e.g., tr|(Iomer)aIkyIS|IyI(e g.,
trinethylsﬂmyﬂﬁmﬂﬁ but yl di met hyl si l yl, etc.), etc.], tetPEHyRMOBPY4anyl and
the 20 |like. Suitable exanple of "lowensal kyl which has one or nore

hydr oxy or protected hydroxy" nmay be di hydroxypropyl, dihydroxyisopropyl,
tri hydroxybutyl, tetrahydroxypentyl pentahydroxyhexyl and

diacetyloxyiSOpr laé%l Elség%éiéﬁ%g&”#iﬂ%f ﬁit e pre 6&15%

S
referred to aforé ﬁ%loneg acy roup, nay be
"amni no prot eubsﬂet@tmijpfithmuqmmmewahm Dhe crm§w0p$1écfa§nrte@ntdﬁé may

be acetyl, o] |0 3 ent an
benzyloxycar %88%&& #%%ﬁgﬁylﬁébﬂgz§%€%%oniﬁp Pﬁgrgiyggéﬁﬁyméﬂggnd >
tert- butoxymatbomyEEPEXﬂqubl@8§R9ﬁ$¢@ﬁ!ﬁoxxﬂﬁmﬂopbﬁéféct|ve group" may be

| ncl udedsin afor dl%%(i aemhsgi QWX A tFOBUEAYE ORAY 110§ cgil%trb%@n moup
35 such as ar (| one car and_ | ower alkoxycarbony , In 20

2004 WO 01/ 698%1 @P@E @@z@xl_@m Bfs e idriaiendas elfe ‘}?&bfﬁ%mfiﬁsnyl
(Cl-C4)al kozgysaf,b@éwélﬂ%gf 'olf069allbl6&ltyq4)aaid<@yyﬁahbﬁﬂﬂ and (C

1- 4) al koxycar bon nost refe benzyl axycar bonyl ,
quorenyInethoxyc%?{ﬁé%ﬂ FEPFt %Vggr §ﬁ§V¥ g%iﬁ?%ﬂﬂ %§%§¥gle of

" acw1 " noi ﬁts)ab@t%tawd oxith oae be twefmhsm'chmnaf(en egehétciose dfr'cac \ehegr oup”
I n I ch,the preferred . .one a| d the nost
preferrgg oﬁg UBoc ﬁ%@A?N§Qﬂ P$F§¥§EE$%3§{ m%§% Xb|é§§§§83¥£} "™acyl oxy"
may be Iowemetabkgpqmamymawbunyhoxyheawmbxykamm&h@xybetexymﬁthﬂﬁaamﬂy be
aIIonxycanggng ¢3f§%%¥ygthgglarly, the preferred exanples of the cyclic

pol ypepti de conpo present invention are as fol|lows: the
conpound (1), whebliadERyli subseiogas WRonePyalkok PeXiBE R PeZGRd L

al kanoyl Or substituted with cyclohexyl which has a substituent selected from
15 the group consisting of methyl and ethyl,
imidazothiadiazolyl substituted with phenyl having
piperidyl substituted with cyclohexyl,
imidazothiadiazolyl substifuted with phenyl having
piperazinyl substituted with cyclohexyl having methyl,

20 phenyl substituted with piperazinyl having cyclohexyl
substituted with one or two substituent(s) selected from the
group consisting of ethyl, t-butyl, methoxy, cyclopentyl,
cyclohexyl which may have methoxy or dimethyl, and phenyl which

may have methoxy.

The more suitable example of “acyl group” may be

benzoyl which has thiadiazolyl substituted with phenyl
having phenyl substituted with morpholino having dimethyl,

‘benzoyl which has thiadiazolyl substituted with phenyl

30 having a substituent selected from the group consisting of

methoxyhexyloxy and methoxyheptyloxy, -

benzoyl which has piperazinyl substituted with phenyl
having piperidyl substituted with a substituent selected from the
group consisting of phenyl having methoxybutoxy, cyclohexyloxry

35 and methoxyhexylthio,



benzoyl substituted with one or nore suitable substituent (23) ly @%

hydr ogen, R3 is |ower al kyl which has one or nore hydroxy, Rﬂf ﬁydrogen
or hydroxy; 25 R5 is hydroxy or hydroxysul fonyl oxy; and R6 is hydroxy.
And, nore POHEPI4Ed one may be the conpound (1) wherei nPEDIRRL01284 hydr ogen,
| ower al koxycarbonyl, higher al kanoyl orig benzoyl substituted with one or
nore suitable substituent(s), R2 is hydrogen, R3 is | ower al kyl which has
two hydroxy, 35 R4 is hydrogen or hydroxy; 20 July 2004 WO 01/ 60846

PCT/ JP01/ 01204 1 L5 0 . | hydr oxy.
And, still nore pgeg{g#ednéng Bs” ngégﬁ% b q))ﬁ)éegawv\%th?né@il
benzoyl subsweivingedhanyh %LIMMIGQI ymbgtm@u@lmllrgem@@tlea ﬂ%lmfr‘ﬂwﬂe group
consi sting of thi Vi %&ﬁ% a 91,}%
substituted with %{g)}rl%ﬁﬂ n‘%)h%g?ln F}S\%g?%%ﬁg 10 JLt hi ggl azo subst I tuted
wi th phenyl phepyAdhaving P&EPéldE b?s*ﬂthhsft&éﬁiiegéﬂetét éds'#*?%ttuﬁ@ gfetgrted

consi sti g q-;frohp\e/ﬁra ?%hlgxa/&ﬂﬁwm@ mxmean@xh@y@gfo@ k%yhakgﬁ%a@ko?]y

pi perazinyl substitu ?r@ép aV| ng perid substituted with a
sui t abl e suFStthOFERENER] %Y e%}'lq‘ PrEhgE Eghl‘iﬂs COI’ISI sting of phenyl

hﬁ:l ng(: ower a: t%&%h@y@rx)mdmms QM@HQ%b@M&dﬂdﬂﬁﬁﬁuﬁBﬂlT@mh with )

al koxy( | ower) a i 0 erazinyl substituted with phenyl having phenyl

substi tuted Fg}ﬁet“ﬁﬁn%?ﬁﬁgglrﬁ%a?ﬁw °F&wer al kyl, i m dazot hi adi azol yl

substituted w th phepyll havialg HE phpayjldytbsmmstmuad @dthi phparszirdbl e

substi tuant .sel.ect f p S| Sk I .

al koxy ( Iu@wer SI-IJT%% ?Hengfngu&]& t%%xyi?poi\l/n\é%#ﬂ%%? t}%&g?’g.dmethyl’

i m dazot hi adi azol pengepstvhigredas tisopheayyl hawhsigiiudbger with phenyl

having methoxyhexylozy,
benzoyl which has isoxazolyl substituted with phenyl
having heptyloxy substituted with morphlino having dimethyl,
15 benzoyl which has thiadiazolyl substituted with phenyl
having piperazinyl substituted with cyclohexyl which has one or
two substituent (s) selected from the group consisting of methyl,
methylene, methoxyheptyloxy, mefhoxyoctyloxy and phenvyl,
‘benzoyl which has thiadiazolyl substituted with phenyl
20 having piperazinyl substitunted with methyl which has a
substituent selected from the group consisting of cyclopentyl and
cyclohexyl,
benzoyl which has thiadiazolyl substituted with phenyl
haviné piperidyl substituted with one or two substituent (s)
25 selected from the group consisting of cyclohexyl, methoxy,
cyclohexyloxy, methoxypentyloxy, methoxyhexyloxy,
methoxybutoxymethyl and methokypentyloxymethyl,
benzoyl which has thiadiazolyl substituted with pyridyl
having piperazinyl substituted with cyclohexyl which has a
30 substituent selected from the group consisting of methyl and
ethyl,
benzoyl which has imidazothiadiazolyl substituted with
phenyl having piperidyl substituted with cyclohexyl,
‘ benzoyl which has imidazothiadiazolyl substituted with

35 phenyl having piperazinyl subst%tuted with cyclohexyl having



al ko. xy(l ower) al koxy, 25 phenyl subsutituted w th piper az?gyl %}
phenyl substituted with norpholino having | ower alkyl, Xl 9( y

substituted with phenyl having | ower al koxy(l ower)al koxy, i soxazol yl
subst i t ut eWOMILPB4phenyl havi ng hi gher al koxy 30 substi t BEBIPOMOI24

mor phol i no having | ower al kyl, thiadiazojwl substituted w th phenyl having
pi perazinyl substituted with cyclo (lower) alkyl which has one or nore
suitable substituent (s) selected fromthe group consisting of |ower

al kyl, lTower alkenyl, |ower alkoxy(higher)alkoxy and phenyl, 35

t hi adl azol Im Li¥dtituted with phenyl having pi perazinyl 20 JuI y 2004 WO
01/ 60846 PCT/JPOlb@sz@xﬂfl Wil guthsisi phesdl wstihs ticwaredalwliyh pammlnyl

cycl o(l over I t yl i peri dyl
Subst 1t ut ec i ERToGEE SRR P U SEREhl MLER e BLNRY S BELLARR S L C
group consi steilegtefl Eyon d?(ﬂeomp)llal qummqtmgowém&jalkdxﬂlrtwerm@ﬂh@wyr and
| ower al kox 0 Wi

phenyl gw #f&%g%ﬁg% W stl di %r{?@c@g?@?%g&?{?uﬁﬁlﬁ%gg}bv%{rh

al koxy, thi 7 {:] yhl@&b@%y thaved H\ﬁltthﬁxfﬂyrl dyl having pi perazinyl
Substituted wt h cycl o(l ower)al kyl having |ower alkyl, 10

i m dazot hi adi azol yl, , substituted with heni havi % E peri dyl substi tuted
with cyclo(l ower PRAERES expRpds Adt Mo a3okyt " dnddts tatRetwikayesrahiy

havi ng pi pervaﬁlcmyhasubﬁélwtmﬁkemwmr@xgl ot| pietdaddey hydavkpy tamese al kyl,

and 15 enyl ubstltut dW|t a cyclofl ower)al kyl
SUbst 1t dPod KASEH 2or b AEREFRSRE A aloUth aliant (L FRieh R P st ahe
group consi si‘nmgagfbeyuﬂthy(ll owehylal kydpwihi dsopayphdy eutgusr pahkpkygnd ower
al kyl, IoweRr:“be hkoxy and phenyl which may have |ower al koxy, 20 R2 is

hydrogen Iovver al kyl which has two hydroxy, R4 is hydrogen or
hydroxy; R5 is h§§|ﬁ-§§?1©re$ﬁ}m3®<y§hI“MﬁVPGXyPr%thR@ iggonpdr oxy. 25

in the term of “protected hydroxy” may include acyl (e.g., lower
15 alkanoyl, etc.) as mentioned above, phenyl (lower)alkyl which may

have one or more suitable substituent(s) (e.g., benzyl, 4-

methoxybenzyl, trityl, etc.), tri-substituted silyl [e.g.,

tri(lowerjalkylsilyli{e.qg., triméthylsilyl, t-

butyldimethylsilyl, etc.), etc.], tetrahydropyranyl and the
20 like.

Suitable example of "lower alkyl which has one or more
hydroxy or protected hydroxy" may be dihydroxypropyl,
dlhyd.\:oxylsOpIopyl trihydroxybutyl, tetrahydroxypentyl,
pentahydroxyhexyl and diacetyloxyisopropyl.

25

Suitable example of "acyl group" of R% can be referred to
aforementioned "acyl group”, in which the preferred one may be
“amino protective group” mentioned below, and the most preferred
one may be acetyl, 2-acetyloxypropionyl, methylsulfonyl, 2,5-

30 diaminopentanoyl, benzyloxycarbonyl, fluorenylmethoxycarbonyl,
allyloxycarbonyl and tert-butoxycarbonyl.

Suitable example of "amino protective group"” may be included

in aforementioned "acyl group", a conventional protective group

35 such as ar(lower)alkoxycarbonyl and lower alkoxycarbonyl, in



And, the nost preferred one nmay be the conpound (1) mherel Rﬂ&iﬁ4benzoyl
whi ch has thiadi azolyl substituted with phenyl having p|p 9
substituted with cyclo(lower)alkyl which has 30 |ower aIKg benzoyl which
has thi adi 3b¥i0846ubstituted with phenyl having piperidyP HIREP120Ut ed wit h
cycl o(l ower) al kyl oxy, benzoyl which hasigphenyl substituted with

pi perazi nyl 35 having cyclo(lower)al kyl substituted with 20 July 2004 WO
01/ 60846 PCT/JPOLl/ 01204 21 cyclo(lower)al kyl and | ower al koxy, benzoyl

whi ch has thiadjazolyl bst| uted with ph having pi peri.dyl substituted
with cycIo(Vb%Eb ﬁ? Pre SRS s‘ﬁyanggﬁ PE§X¥S | oner al kyl which has two

hydr oxy, R4Nslh¢gvagbuxpmaﬁmﬂndxyndEamsrhygloay-@q ayidropopbohyghydrekye and
R6i s hydr oxy. ?ﬁIQg gégﬁg for %p g EQ eg@% Q) tl%] %gnpound ()

of the presdntal RYERTIGR At & expl g &S oW ng.

15Process 1bEB%yQBkﬁéérw@gppurnddx%the@héﬁy&aiwypfar@rte%~pr epared by

reacting_the coipound (11) or its reactive derivative at the am no group or
a salt ther &stoxyeprPpRYtonpound (111) of the formula: 20 R3 =O (111) or
its reactive derivative, or a salt thereof Suitable reactive derivative of
t he conpound (111 include an acid_halide agi d anh drlde an

an
activated ester, Léﬁﬁg%ﬁ SXINRLe Re QGYLablRigky¥ndf e it ag:bg
chl ori de; a&iederaéudteo a&dﬁeﬁ@dt&ﬁhédafﬂt}ﬁﬂf t_:;deupﬂ’t mraIWhachdtMIme&érred

substituted phosph aC|d é di al hos iC_ac
pheny! phospt&Fi Q q"\’ﬁ) qLFg, @ ]f%‘%é]h ?ﬁ%‘ e g‘échl H‘Pﬁsén%@?%erfors?&8pfac .
acid, 10 may be allyloxycarbonyl.
Suitable example of “acyloxy” may be lower
alkenyloxycarbonyloxy, and the more preferred one may be

allyloxycarbonyloxy.

15 Particularly, the preferred examples of the cyclic

polypeptide compound (I) of the present invention are as follows:

the compound (I}, wherein
Rl is hydrogen, lower alkoxycarbonyl, higher alkanoyl or
20 benzoyl substituted with one or more suitable
substituent (s},
R? is hydrogen,
"R3 is lower alkyl which has one or more hydroxy,
rRY is hydrogen or hydroxy;
25 RO is hydroxy or hydroxysulfonyloxy; and
R® is hydroxy.

And, more preferréd one may be the compound (I}
wherein
30 Rl is hydrogen, lower alkoxycarbonyl, higher alkanoyl or
benzoyl substituted with one or more suitable
substituent(s),
R? is hydrogen,
R3 is lower alkyl which has two hydroxy,
35 r? is hydrogen or hydroxy:



hal ogenat ed phosphoric acid, etc.), dialkyiphosphorous acid Wrous
acid, thiosulfuric acid, al kanesulfonic acid (e.g. nethanesu fonlc aci d,
et hanesul fonic acid, etc.), sulfuric acid, alkylcarbonrc acid, aliphatic
car boxyl i cVE9IP046 ., pivalic 35 acid, pentanoic acid, i%%@ﬂi’%% c acid,
2-ethyl butyric acid, 20 July 2004 VK)Ol/ﬁﬂ846 PCT/JP01/01204 22

trichl oroacetic acid, etc.); aromatic carboxylic acid (e.g., benzoic acid,
etc.); a symmetrical acid anydride; an activated anide wi th imdazol e,
4-substitutd im gzol z0l r tetrazole; an
activated ester ? eh%%%%d%é¥h%%d§gg § lfo%%{% ester,

di met hyl i m nonetR Il$(ﬁ}ﬂ@dﬁ¢i}+] ester, vinyl ester propargyl ester,

p-ni trophenyl ester, 2,4-dinitrophenyl ester trichlorophenyl ester,

pent achl or ophenyl ester, nesyl phenyl ester, phenylazophenyl ester,

phenyl t hi oest er, Andp :ptnll m;pieemyreftehrrreésoee may redifle corposndr (1)

car boxynet hyl, ... e&Hloester pyranyl ester, pyridyl ester, plperldyl ester,
8-quinolyl t |oes; etc.); an ester with a N- hydr oxy c ound e.

N, N- di met hyl hydr Bxyfanberzoyl rapdediruRzed 1M thy? | sokablg WS’E’%‘%WG@& ni ni de,

15 N hydr oxybenzobai a26h endtdbirsnau el ng of,

1- hydr oxy--6-chl oro- 1H - benzo rlazo e, etc.) ; and the |ike. These

reactive derivati Vebadharobil swiIsty thsedeViEh o9 EmhaTEma QEEBV&lng to the

kind of the s¢eapouAgded! #{dh oM 1UsRInath8gr €841 0 ikye Usual |y carried out
in a conyentional 20 solvent such as water,. aceto i,oxane,
B P*é?%?]r

acetoni 8Pile, chiBtaft? sl vetIHRsEAEuERAVEHR, Ry iog) §r FYydtable
t et r ahydr of ememeﬁbﬁt @@Eé@ai@:r o dheegpyliboconsi steingpyd diower or any

ot her organi soI h do not .advers affect th reaction, or the
i xt ure theﬁé OVﬁE *ﬁ?%dﬂﬁ%&ﬁ&eflFﬁ%gfg(%ﬁékﬁﬁ%gi K& *aci d form or
its salt fornrlnpiperazimyl(BubsﬂﬂtumeHCWubh phemylﬁhawﬂmgypa@emudglout in
i oyel ohoxyPBaPBH T BB UINATRF SHE R CASaNsI T riasins] CaTBaRs 9P
N-cycl oléxylcoNsi64iBQ df epmrgfm:\a]mhmyml dhwryl )ad:hroisxaﬁlcrwmdealkoxy,

N, N - d"SOp EQ?BﬁQ?ﬁalk%%g%%;fsclowe alkgxy lower)alkylthio,

N- et hyl - I met amn ar bodi 1 m
N, N- car bonyl bi s(Elh@rﬁgliIilYﬁ cstdtuteenrakbt Reavkawng Rhenyl

substituted with morpholino having lower alkyl,
.imidazothiadiazolyl substituted with phenyl having
20 piperidyl substituted with a suitable substituent selected from
the group consisting of lower alkoxy(lower}alkoxy and lower
alkoxy(lower)alkylthio,
.imidazothiadiazolyl substituted with phenyl having lower
alkoxy{lower)alkozxy,
25 phenyl subsutituted with piperazinyl having phenyl
substituted with morpholino having lower alkyl,
isoxazolyl substituted with phenyl having lower
alkoxy{lower)alkoxy,
isoxazolyl substituted with phenyl having higher alkoxy
30 substituted with morpholino having lower alkyl,
thiadiazolyl substituted with phenyl having piperazinyl
substituted with cyclo (lower)alkyl which has one or more suitable
substituent (s) selected from the group consisting of lower alkyl,
lower alkenyl, lower alkoxy(higher)alkoxy and phenyl,
35 thiadiazolyl substituted with phenyl having piperazinyl



cycl ohexyl i m ne; di phenyl ket ene-N-cycl ohexylimne, et hoxyaﬁ K’ ﬁ%
1- al koxy-1|-chl oroet hyl ene; 35 trial kyl phosphite; isopropyl SJH ;?-S’ sphat e;

phosphorous 20 July 2004 WO 01/60846 PCT/JPOLl/ 01204 23 oxychi oride
(phosphor yWQhfeg46de) ; phosphorous trichl ori de; t hi ony| PECHIPLPIge4  oxal yl
chl oride; triphenyl phosphite; 2- et hyl -9 hydr oxybenzi soxazol i um sal t ;
2-ethyl-5- (m- sul fophenyl)isoxazolium hydroxide intra-nolecular salt; 5
1- (p- chl orobenzenesul f onyl oxy) - 6- - chl oro--I H- benzotri azoI e; so-called

Vil i h l.f d h
Chi onyl cni SPPRELeRREdEreh Dondls AiavE, b8 Bane R oL MR R T T e

The reaction nmay ahbadbezcarl issdsdaututrdt hétnrplsem;b Im‘vmmg pipeoidghi c or
| nor gani ¢ baﬁyﬁgﬁgh & antﬁ“é%%'oxn%%%;lSH]ﬁggfetCekstlﬁﬂéﬂfTNng%hE¥£gglne

(e.g., triet |sopropyl
di (1 ower) al Eyrbmnthepgrqmp rrear(sen.sgj:.;ng40cf| egthyl( hwe.opaykkxdlm, lewer) N-
(1 oner) al kyl I I hhRe! 1 ke.
The reac |oﬁl?z8 %Z?é?ﬁféaﬁ%&ﬁgta n(%lr caI ﬁk@ég??ﬁ%& ACt1 OF ‘1%?’§9&a&a§|1
carried out underthbafiiazgpint k&}mtatn-gutEdowetb Qh@wh'ﬁ@‘@b]%@upecwpmmd (1b)
or a salt !Rebeelca0qbe B RBATEH AL s3gANGnd NEofOImARGL (1 @) or Tts

. er eof

reactive derivative at t roup o th the
compound (1V) of thitadiazerilasubstRiutedrvith/ pyrikydehavies |p§~P§(¥§1IZlQNéup)

or its. reagibye;dgreyahime @cﬁé‘ﬁoﬁ%&%ikygr HHPJ.;Q@ Poml ta1idygr eof .
Suitabl e reactive derivative of e conpound (1V) i ncl'ude’an aC|d

hal i de, 18n acid ahﬁ?@??‘a‘éﬁl%%&%y\}aﬁéﬁsgéi:%e‘i ‘&:I‘]H] tFHl?I!Ylké‘aV:Fﬁ@ sui tabl e
exanpl e may hge2dgti Susdt Dby wAciHd cy%lbd@owélrma( Bcid anhydride with
201 d. ' phenyl phosphBITE£SHE s AEO IR pReRgE SOLPR P Eh iy Y navang ' ©
di benzyl phogpipetikeifagl dsul2é:iktiyeL@A4h cyclo(lower)alkyl hav1ng lower
alkyl, and
15 phenyl substituted with piperazinyl having
cyclo{lower)alkyl substituted with one or more suitable
substituent {s) selected from the group consisting of
cyclo(lower)alkyl which may have lower alkoxy, lower alkyl, lower
alkoxy and phenyl which may have lower alkoxy,
20 R? is hydrogen,
R3 is lower -alkyl which has two hydroxy,
rRY is hydrogen or hydroxy;
35 is hydroxzy or hydroxysulfonyloxy; and
R® is hydroxy.

And, the most preferred one may be the compound (I)
wherein _
_1 is benzoyl which has thiadiazolyl substituted with phenyl
having piperazinyl substituted with cyclo(lower)alkyl which has
30 lower alkyl,
benzoyl which has thiadiazolyl substituted with
phenyl having piperidyl substituted with
cyclo (lower)alkyloxy,
benzoyl which has phenyl substituted with piperazinyl
35 having cyclo{lower)alkyl substituted with



WO 01/ 60846 PCT/JP01/ 01204 24 hal ogenat ed phosphoric aci %Oﬁfyczom

di al kyl phosphorous acid, sulfurous acid, thiosulfuric aci al’Kanesul f oni ¢
acid (e.g., nethanesulfonic acid, ethanesulfonic acid, etc.), sulfuric

aci d, al kMOX68fdhi c acid, aliphatic carboxylic acid (e. BCTIMIPEOIc 5 aci d,
pent anoi ¢ acid, isopentanoic acid, 2-ethyml butyric acid, trichloroacetic
acid, etc.); aromatic carboxylic acid (e.g., benzoic acid, etc.); a
symmetrical acid anydride; an activated amde with imdazole, 4-substitutd
i m dazol e, dineth azgl.e faF | e; an activated ester
(e.g., cyanonet hy%bgi/ﬁglz et%gralt#&]tlhéﬁh 1?% ]fealkt%%& di et hyl i m nonet hyl

[ (CH3) 2N=CH- 1 ester, éngdylesihdrch pasp‘@lng:}dla@@tlefrl spbarivepemithest er,

2, 4-di ni tr ophenyl I I hl or ophenyl ester,
rresyl phenyl est erpﬁéﬁg %‘élo?);hg%%gmagtye?%ﬁg#fetaﬁ%ggt er, 15

p- ni trophenyl thi @EG%@( LowrTheddgril -t hi oester, car boxynet hyl t hi oester,
pyranyl ester, pyri dyIR%sjg@rh o&‘o@%h' dyI ester 8-qui nolyl thioester, etc.)
; an ester with a N-hydﬁoxy compou N, N- di ne thyI h%/droxyl amne, 1
-hydroxy--2- (1H) -pyrRdote, %%yé#&ﬁ(}s%%‘?%hﬁ%@wo hygdrox

N- hydr oxybenzot r R4z ek enydt-dyed @y plyakakifri de,

1- hydr oxy- 6- chl o |, H pbenzotriaz the like. These reactive
derivatives can gt Fﬁng Y5ohe C‘sre%é’gf:é’éyw%ﬁ??ﬁe%y’agggrdl ng to the kind of
t he conpound (I VR®t asbeydseds. The reaction is usually carried out in a
conventignal 25 solvent such as water, acetone, dioxane, acetonitrile,

chl or of c} m net hyl ene chl oride, et hyl ene chloride, tetrahydrofuran, ethyl
acetate, N, N-dinethylformam de, pyrl dine or any other organic solvent

whi ch do not advegsely, dsfsee%t re[ogil%a_;%e Q&l#ﬂ%ﬂ?&@ HoRo SR ?@Lo?@ Vhen

the conpound (1V) is use aC| form_ or salf formin't
reaction, tH&e BEEEPBH %@’%Pér%ﬁ preapired Budetallee Yheelehte id a
conventional condensi ng agent such as N, N - dicycl ohexyl carbodii m de;

N- cycl ohexy hol i noet hyl car bodi i mi de); N-cycl ohexyl--N -(4 35
di et hyl 231 @éy@@%"ﬁﬁeiyl Ycar bodiimde; N, N -diisopropylcarboxi 20 July 2004

WO 01/ 60846 PCT/ I1Re16P1264 compbund (Ia) or a salt thereof can be prepared
by reacting the compound (IT) or_its reactive derivative at the

amino group or a salt thereof with the compound (III) of the

formula:
20
R3=0 (IIT)
or its reactive derivative, or a salt thereof.
25 Suitable reactive derivative of the compound (III} may

include an acid halide, an acid anhydride, an activated ester,
and the like. The suitable exainple may be an acid chloride; acid
azide; a mixed acid anhydride with an acid such as substituted
phosphoric acid {e.g., dialkylphosphoric acid, phenylphosphoric
30 acid, diphenylphosphoric acid, dibenzylphosphoric acid,
halogenated phosphoric acid, ete.), dialkylphosphorous acid,
sulfurous acid, thiosulfuric acid, alkanesulfonic acid (e.g.,
methanesulfonic acid, ethanesulfonic acid, ete.), sulfuric acid,
alkylcarbonic acid, aliphatic carboxylic acid (e.g., pivalic

35 acid, pentanoic acid, isopentanoic acid, 2-ethylbutyric acid,



i mde; Nethyl--N -(3-dinethyl am nopropyl)carbodiim de; July 2004
N, N- car bonyl - bi s(2--net hyl i m dazol e) ; pentanethyleneketene2§-

cycl ohexyl i m ne; di phenyl ket ene- N cycl ohexyl i m ne, et hoxyacet yl ene;

1- al koxy- - WO &¥i0#6oet hyl ene; 5 trial kyl phosphite; isoproP§TIRSPIRZBhosphat e;
phosphorous oxychloride (phosphoryl chlgpide); phosphorous trichloride;

t hi onyl chloride; oxalyl chloride; triphenyl phosphite;

2- et hyl - 7- hydr oxybenzi soxazolium salt; 2-ethyl-5-(m

T (rhl or CHaRS AR P 8555: LT o B B EngBE PRVLTe: 2048 Bafeg

1- - (p-chl or obenzeénesul Tonyl oX
Vi I'smei er rmcpaeme@t@y 1 lee syemet rboabfacid Nnydirigehydd aratsiniatedn t h

t hi onyl chl ho, Vi tc t.he I|ke
The rgact | o(r)l'a\r nay afﬂ?%%ﬁ'&ggp %L Béd‘ls-gﬁi%soclisttu %‘e& lcr&ecggeér?g‘ge o&l%%th% ollrggar‘]u‘ ¢ or
i norgani ¢ bdvdanedke as antahkgl¢,rnneﬂCﬂmV@¢BUonater (erg(JcmmaQQMdbwyanlne
(e.g., triet ' L] 0, hy4sa1d | o

(G i owed) s oA HRE ox HLERP] oML & DALGMECASS a8k fisker BYEL FLCIRy) ooy,
(| ower) al k)ﬁ&ﬁﬁrph@'ﬂ-i’lhfé eﬁrtwdumarmgsdi mtl@@mzyl-awtn@pherml @stere | ke.

The react| o L&me ALupachy: Node O tﬂﬁaémmghtehglr@éeéfon s usually

carried out under coolin heatihg. Process 3 25 The ect conpound (Ia)

or a salt tlﬂﬁﬂﬁﬂchééﬁoﬁéeﬁYépﬁﬁEﬁFrtﬂﬁ%ﬂﬂﬂhﬁ?ﬂﬂn@sﬁeéon@hﬁﬁﬁﬂ%@ﬂﬂhﬁﬂyla sal t

thereof to eldydmaphenyrtgastiparof the acyl group. This reaction is
carried out in .accordance wth a conventional nethod such as hydroly5|s

reduct i o THE 1oPRENY L 35 FRRS Heir BPYiSSYLs thierarabt yCREPIFEAW. i n t he
presence of thieseee!, aprasyl éoedrdigg il esaekd. pSpbt oy e hasg,my

i ncl ude Jtror ag g Eﬂfe QQ ag organi c ba%F sucg aﬁ %n aLkall met al
le.g.  sodi (aHICLY T, SXF- 47 K 97 SEaP LR foNaPYREOHY GRS
cal cium etc(d.g LhN,Nydﬁmatﬂplhwdrmxjﬂnmﬂne or blcarbonate thereof, 35
L 2l A e TR e { W SR Bl de 20, Ul ¥, 2004 VO
1, 4- didﬁamN:thaOBYbEnzptucaaﬂbe - EydhquyMbhadhm1§6.4.0] undec- - 7- ene,
or the Iikei—hydroxym6~-chloro—1H-—benzotriazole,etc.);andthelike. These

reactive derivatives can optionally be selected from them

accbrding to the kind of the compound (III) to be used.

The reaction is usually carried out in a conventional

20 solvent such as water, acetone, dioxane, acetonitrile,
chloroform, methylene chloride, ethylene chloride,
tetrahydrofuran, ethyl acetate, N,N-dimethylformamide, pyridine
or any other organic solvent which do not adversely affect the
reaction, or the mixture thereof.

25 When the compound (III) is used in free acid form or its salt
form in the reaction, the reaction is preferably carried out in
the presence of a conventional condensing agent such as N,N'-
dicyclohexylcarbodiimide; N-cyclohexyl-N’-
morpholinoethylcarbodiimide); N-cyclohexyl-N’-{4-

30 diethylaminocyclohexyl)carbodiimide; N,N’ndiisopropylcarboxi~
imide; N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide;
N,N-carbonyl-bis (2-methylimidazole}; pentamethyleneketene-N-
cyclohexylimine; diphenylketene—N—cyciohexylimine,
ethoxyacetylene; l-alkoxy-l-chloroethylene;

35 trialkyl phosphite; isopropyl polyphosphate; phosphorous



Suitable acid may include an organic acid [e. g. formc acbgUulégagetlc
acid, propionic acid, trichloroacetic acid, trifluoroacetic di

and an inorganic aci d [e.g. hydrochloric acid, hydrobrom c acid, sulfurlc
aci d, hydr W§EH/60##K| ori de, hydrogen bromi de, etc.]. The el RGRAPALIGH US| ng
Lemﬁs acid such as trihal oacetic acid [# g. trichloroacetic acid, 10
trichuoroacetic acid, etc.1 or the like is preferably carried out in the
presence of cation trapping agents [e.q. anisole phenol etc.]. The
-reaction is_us gllgﬂcarrled out sol,v

n al cohol
oot on |8 SSHELLYLCal Ll ed o i 03 soLuent uch o8 A Rt er, a0
m xture therd@bngl anyopider @allyantchlwhidb; dﬁﬁ$pmmmy}phuyphmu¢ |nfluence

th t d b I t. Th
et ron P a bRy R AR R A PR P T v o 1 o
out under %Qlﬁophenglltﬁmmﬂznhmym'BWﬁrpeddetmnnra€m¢lmbwﬂqﬁ|aaamhe for the
el i m natkon, S&gf‘;{%p% gay, el fde, g i gg?a'a cﬁi' coLoR @éhdzgﬁ%‘%' 4leG

reducti on. e PREUET g agen be use T Chem ¢ uction are a
conbi nat i onsof-cablatl Vibksmeidr nseagiemd, pireparedtioy]tive rectuminalolfi ¢ conmpound

[e.g. ChromN“ﬁ‘ Ft.ﬂ}ng{:h?ffofrmrﬂgéérnl%%atﬁ&%ng%eéﬁlolﬁ@@d PiibsYd ,,i cor

i norgani ¢ aci g.g. form-c aci acet r opi o
trifl uoroacehosphekduspoxptiukerdsid f ertics ;acirdthaydibehl oric acid,

hydr obrom ¢ aci dTheeié;arltlci?lp ma 5@9& %&%faalri%hsoﬁe fe t%%e?rééle&@é Ay LiC

reducti on are conventiona such p ati num cat al g gxiplatlnum
pl at e, on@gyaﬁuatpnmonmam%@ﬁﬁm ﬁ’é‘Rh Flaropdirlp| Be %rﬁlc@r OF P

oxi de, pl attt&lirm%é%?a@kﬂimﬁldeacy Umegakahyshaihe, 9- spongy pal | adi um
pal | adi um bl ack, pal [ adi um oxj de 'l adi um.on car bon, 35 col | oi da

pal | adi um S&PPSHFBHVéﬁtBﬁ}?TﬁHeSdﬂ*hﬂe PYEEFABPuUm on 20 July 2004 WO
01/ 60846 PCHilRO¥£@)208y]arkindisydiinear(eQnal, ed ~aikethy Namielpyadicdngst s

o9 1 SOSN8 8 TRI0N, B LBl B LY

iron, Raneyd tae, léke}, copper catalysts [e.g. reduced copper, Raney 5

copper, U] man CPEHBeiEeac‘?%fo 20t 0Bubl K& nlREL LA 00t URld o 163 11 ed
out in a conventiona

is usually carried out under cooling to heating.

Process 2

20 The object compound (Ib} or a salt thereof can be prepared
by reacting the compound (Ia) or its reactive derivative at the
amino group or a salt thereof with the compound (IV) of the

formula:
25 RZ - OH (IV)

(wherein R% is acyl group)

or its reactive derivative at the carboxy group or a salt thereof.

30 Suitable reactive derivative of the compound (IV) may
include an acid halide, an acid anhydride, an activated ester,
and the like. The suitable example may be an acid chloride; acid
azide; a mixed acid anhydride with an acid such as substituted
phosphoric acid (e.g., dialkylphosphoric acid, phenylphosphoric

35 acid, diphenylphosphoric acid, dibenzylphosphoric acid,



sol vent whi ch does not adversely influence the reaction S“%BJ@% oghat er,
nmet hanol , et hanol, propanol, N, N-di nethylformam de, or m xtdare 't hereof.
Addltlonally, in case that the above-nmentioned 10 acids to be used in
chemi cal r 3634 are in liquid, they can also be used BESTEPIHBI2)ent .
Further, a suitable solvent to be used ps catalytic reduction may be the
above-nenti oned solvent, and other conventional sol vent such as di et hyl
et her, di oxane, tetrahydrofuran etc. a mxture thereof. 15 The

reactlon te I f ction i [t ction is
usual |y car?%g' éﬁ%ﬁgdghggé 8 %%3%%ﬂ€%41 %rg%ggibgogﬁg ‘%?eccg%%npound
(1d) or a saéulfurousorcddn bblmlebémm &Z()-be ald&aveisnd fohec compbuiel -l,c) or

its reacti ve;nedcgﬁnt\?%fnésn% iy eﬂw % mautct ?ers%qffuwlemél%

conpound (V) ormula; RI - Ra I's acyl up)
or its reactdadlgambeaticvacad, tﬁblmiaam;ﬂagﬂhﬂxﬁléﬂ acsdl fether emfvaJSuﬂ t abl e

reactive sderd wat,i Venghnbhe sewoxys&g&hodrﬁhé %%mcomgﬂglmyfw a&%i ude

an aci d halide, an acid anhydr ride, an 30 activated an acti vated
ester, and tHaqhlegcagetighpeidexabpl s aromad cr eacbpryslieracid i ke .may be

an acid chl gydfiyi ABciagi deam de s%mﬂﬂe%%@caﬁléicf@wch%ew aH A Ardibpuch
as substituted hosphorlc aci d % di al kyl phosphoric ac

phenyl phospfﬁﬂ‘ﬁq,e Wity imdiosrensr o oﬁg?ﬁﬁt@tﬁlcpﬂld%@%rbéh%ﬂmq]@ram d,
hal ogenat ed PRNGSRIIR be 8et@az616; |an XUbuhate0@4t W0 G/ @0;34@58555{&!?&31/ 01204
28 dlal pho horo acid hi Qsul f

| furous acid, quurlc
aci d, orﬁ'si: e&mm(? gxym tﬁﬁ? haRESTH f%ﬁe&hé(&la‘mé’fné%y f EE‘F%’HE;Z
carboxyl|c EﬁsﬂérbevgnylaeetE£ aptohaiyEpicyter, a@kﬁ;trbph&ﬁyr éﬁﬁdﬁj
i sobutyric | 1:Rl arl ent oi ¢ .acid |so nt anoi ¢ ac
2- ethylbuty?f & %ﬁ ;o%%g a%i éﬁlOHﬁﬁ?éﬁ oFgg?Bhatlc car boxyl i ¢
acid [e.qg. H&Hﬁﬂmhioaopﬂgngtce$tergimgayﬁghanyﬂ eated, phéyyladgphearyl
acti vated a é#%fM @ﬁ%BEQ%eﬁ substituted i m _dazol e,

Z0 r|a

di et hyl pyra Fazol e or 1-hydroxy-1H 10 benzotriazol e; or
an acti V&t e-exttaophenyl, thjansher hyp-crestwr thiveshexy meahiybxwestdryl

di ”ﬁlt [“r/l)l ?eﬁ%ee?‘%%fL g?‘z@hﬂ“&&%&rl SRRyl SGtRY, BSHEFiapl apargyl ester,
P P quulnolyl thicester, etc.); an ester with a N- -hydroxy compound

(e.g., N,N—-dimethylhydroxylamine,
1-hydroxy-2- (1H) -pyridone, N-hydroxysuccinimide,

20 N-hydroxybenzotriazole, N-hydroxyphthalimide,
l-hydroxy-6-chloro-1H-benzotriazole, etc.); and the like. These
reactive derivatives can optionally be selected from them
according to the kind of the compound (IV} to be used.

The reaction is usually carried out in a conventional

25 solvent such as water, acetone, dioxane, acetonitrile,
chlorcform, methylene chloride, ethylene chloride,
tetrahydrofuran, ethyl acetate, N,N-dimethylformamide, pyridine
or any other organic solvent which do not adversely affect the
reaction, or the mixture thereof.

30 When the compound (IV) is used in free acid form or its salt
form in the reaction, the reaction is preferably carried out in
the presence of a conventional condensing agent such as N,N’-
dicyclohexylcarbodiimide; N-cyclohexyl-N’-
morpholinocethylcarbodiimide); N-cyclohexyl-N7-(4-

35 diethylaminocyclohexyl)carbodiimide; N,N’-diisopropylcarboxi-



di ni trophenyl ester, trichlorophenyl ester, pentachloropen@humyzoggter
nmesyi phenyl ester, phenyl azophenyl ester, phenyl 15 thioeste

p-ni trophenyl thioester, p-cresyl thioester, carboxynethyl thloester,
pyranyl esWe}01/6g846i dyl ester, piperidyl ester, 8- qui nol yPCHHOGaRIEr |
etc.), or an ester with a N-hydroxy conp2snd [e.g.

N, N- di net hyl hydr oxyl am ne, 1--hydroxy-2--(1H)-pyridone, 20

N-hydr oxysucci ni m de, N-hydroxyphthal i m de, 1-hydroxy--1H benzotriazole,

etc.], and tfﬁi(f kﬁheIﬁﬁﬁgNr5?§l& éﬁ?ﬂéﬁyh'§§§ay%€§afﬁg f%%ﬁ o be sel ected

fron1then1acco % ki nd e used. Suitable
salts of thdl.doregé QGYéWlaha-mQ@lyJ@a@tdamlzss deenvamé vy eneMedenef¥rred to

the ones as &xangpleidhefifier &fﬁheﬁ¥i%6¥aﬁéJﬁac sucﬁgg h {hdne,The reaction is

usual ly carri'ed out “in_a conventional sol ven s water, al cohol
[e.g., meth&tAOXYECRARSEDE et £-31kompdrwhd orgeshuheneacet onitril e,

chl or of osm trzq nghsg Hitge,lé’&bﬁml %&gﬁﬂbgfvhgm?e- tﬁidﬁhﬁé‘i’o@ﬁsw an,

et hyl acetate, yl formami de,” pyri dine or any ‘ot her organic
sol vent whi cﬂi"y%8§lﬁﬁt (BB%P%%Wl i Friardsied / tHBOF‘E]a‘éJE‘P‘éﬁI trigdderide;

conventlonalthzmly\leahlaam@} SexBy U@ orilde ; mtﬂiem@n é(}ﬁ'fl%re, In this
am formor its salt

reacti on, e 0 und is used.in a free

form the Ywéa %ﬁﬁ HSBE‘P@“S%‘/%V%%B&O@&“EDSS‘&H %o%@xfbm 846

PCT/h JPO1/ 01m§opaaf19ﬁu1519}:&hﬁlmmsqm@xqﬁeam@aaeml@mia;c%dﬁasi ng agent
such as -dic 0 car

N oyc otd A e e O oy gohLoro-1H-benzotriazole;

N-cycl ohexylsaNcaldedi ¥t hyhaienacymgjeaiteprepazedodyi ﬁhdereact’.ion of

N, N - dlethykggggﬂgl 9§0r$£$£d9"f%H)éﬂgékﬁﬁrgﬂﬁorl &€ phosgene,

N- et hyl - N di et hyt am nopro carbo
N, N-carbonyEﬁm@@@@rnsﬁhkaﬂhlhmxﬂ&» etc.; or the like.

pent amet hyl eneketrﬁeergseyfwbﬁ@yh;ometh c:dRRanyl K grﬁr{l%el\lﬁfé@% J{f@

et hoxyacet yl ene; 10 | -al koxy-2-c¢ ene t.ri osphi
pol ypho§§hatcéfgaméépﬁépymOJEEﬁW@@ﬁﬁaﬁéCh par@saph@rld@llomg’@m drruqaa@b(ophcbgphor yl
chloride); phaspboewsalk !?thi)ﬁé g,fhl eylrabhonide; oxalyl chloride;
| ower al kyl hal of or mat e hy hl or of or mat e, i sopr opyl
dllsopropylethylamlne, etc.), pyridine,
. di(lower)alkylaminopyridine (e.g., 4-dimethylaminopyridine,
etc.) N-(lower)alkylmorphorine, N,N~-di(lower}alkylbenzylamine,
20 or the like.
The reaction temperature is not critical, and the reaction

is usually carried out under cooling to heating.

Process 3
25 The object compound (Ia} or a salt thereof can be prepared
by subjecting a compound (Ib} or a salt thereof to elimination
reaction of the acyl group.
This reaction is carried out in accordance with a
conventional method such as hydrolysis, reduction or the like.
30 The hydrolysis is preferably carried out in the presence of
a base or an acid including Lewis acid. Suitable base may include
an inorganic base and an organic base such as an alkalimetal [e.g.
sodium, potassium, etc.], an alkaline earthmetal [e.g. mMagnesium,
calcium, etc.], the hydroxide or carbonate or bicarbonate thereof,

35 trialkylamine [e.g. trimethylamine, triethylamine, etc.l],



'15 chl oroformate, etc.]; triphenyl phosphine;

2- et hyl - 7- hydr oxybenzi soxazol i um salt; 2-ethyl - 20 July 2004

(m sul fophenyl )i soxazol i um hydr oxi de i ntranol ecul ar salt;

1- (p--chl or vigemmesdesul f onyl oxy) - 6- chl or o-|1 H- benzot ri azol ePCT/ QN4 ed

Vil snei er reagent prepared by the reactism of 20 N, N-di net hyl formam de with
t hi onyl chl oride, phosgene, trichioronethyl chlorofornate, phosphor ous
oxychloride, nethanesul fonyl chloride, etc.; or the like. The reaction may

al so be carrﬁfggf#H iR 5h§%§5§§§§?5?ﬁﬁ3 an, bgﬁ agﬁg or ,Qrganic base such

as an al kal i ¢arbon |carbodate

tri (| ower)al %azahisrcleld.2 2}¢@£¢nﬁmﬂn$ﬁﬁlﬁﬁﬂb@@ﬁpépﬁﬁeﬂk@dunﬁaﬂa7-eme,),
pyridine, dif}owgs hﬁ&gylaninopyridine (e.qg. 4- di met hyl am nopyri di ne,
etc.), N—(Iomer) al kyl nor phol i ne, N, N—dl(lomer)alkylbenzylanlne or the
like. 30 The reactiidAblemshiay dricdUdsarceTganiat acafd o-e Famid anidi s

usual I'y Cfarra@étwhdi@deprsggémm A0 YRR B o dBLc OO UAds obtai ned by the
above Processes can i sol ated and purified by a convent i onal

met hod such EEF%&?%%%@&@FF?a??b%' ?@%ﬂy?@glPPZ%??%ﬂ?n%Rﬂﬁﬁ%ﬁ ¢Rr8rmat ogr aphy,
2g July 2oo4hmd1~mgiaé6aemz Jppdddh2@d ¢ 3018) ghupRIifies rmra.ae hizarbgen

chr omat ogr ap HP, rec |tat|on es t|n I esi
chronatograpq¥h&8refhgy?fg Qmﬁgﬁpdﬂﬁﬁg a# mbvagh%néﬁﬂﬁﬂ Brgtsses
1to 4 may becidlxtumhned as:Lha]soa;ccﬂmuai acie. ge, ghybhr:aﬂﬂ,omiahanmbaamd,etc ),

and 5 i{f S@]!Jhﬂtu%r(o%cgtic%cft &t %t Q@’{%ea_{ e‘E)e ?'-tsgql)e(fle§a ? eac \fql ?l':l}c "

the scope of the present I nven tha

pol ypept i de ¥TdipeupREgance ﬁﬁwam@muﬂeammgmt@ [st-@r et soriE, pehobs
optical isonggds). and geonetrical isomer(s) due to asymetric carbon
aton(s) and 10 double bond (s) and all such isoners and the m xture thereof
are included within the scope of the present invention. The pol ypeptide

conpound (1) or ahsakkatbesgofs nBydis @Qer1§@|&@ﬁeﬂ1Qp@ﬁﬂvaﬂt[ﬁhéh,as
mhy i Hie TAE otk PLEORPYSrar ST GTRARR noR UL oIS b TREREHGH d be
under st ood tdiatoxtikie, piod typdptdreEuecanp eunikiu)e tiobrédtopregerihdmyentéon my
include the LFHJPL‘H %ﬂgeéoﬁé‘@ adversely influence the reaction. A liquid base

or acid can be also- used as the sol.vent. The reaction temperature

is not critical and the reaction is usually carried out under

20 cooling to warming.

The reduction method applicable for the elimination
reaction may include chemical reduction and catalytic reduction.

Suitable reducing agents to be used in chemical reduction
are a combination of metal [e.g. ‘tin, zine, iron, etc.] or

25 metallic compound [e.g. chromium chloride, chromium acetate,
etc.] and an organic or inorganic acid [e.g. formic acid, acetic
acid, propionic acid, trifluoroacetic acid,
p-toluenesulfonic acid, hydrochloric acid, hydrobromic acid,
ete.].

30 Suitable catalysts to be used in catalytic reduction are
conventional ones such as platinum catalysts [e.g. platinumplate,
spongy platinum, platinum black, colloidal platinum, platinum
oxide, platinum wire, etc.l, palladium catalysts [e.g. spongy
palladium, palladiumblack, palladium oxide, palladium on carbon,

35 colloidal palladium, palladium on barium, sulfate, palladium on



The patent applications and publications cited herein are (‘Jﬁﬁ%ﬁﬁat ed by
reference. 20 In order to show the useful ness of the pol ypeptide conpound
(I') of the present invention, the biological data of the representative
conmpound | Woeisdsé ned in the foll owi ng. 25 Biol ogi cal prBgEiRN/0EN4 ¢ he

pol ypeptide conmpound (I) of the present27i nvention Test (Antim crobial
activity): In vitro antimcrobial activity of the object conpound of 30
Exanples 4, 9, 25 and 30 di scl osed | ater was determned by MC s in nouse

serum as de%%%%%?@é&g& S[atyb CKEE ﬁMa(%’étr% @uﬁo Ise%ulé@dv‘ﬂ@(?]f ‘er ed

determ ned by the mcro utlon sin use serum
with 20 nM HERESIHifds, B@I&P}QOlG&eJJ 2@@4“/\@0@@/160%@19@%3%19 O1ed4ced].

7.3) as a teyhaiRdi Kihe! NAMAILT SHSPENSI cafta%Qthe!ésg{ MecWeEey Pr&par ed

by a hem)cytorretrlc proce ure and difuted to obtarn an ~inocul'umsize of
appr oxi mat eRpneyoixen oty sepper Makdpisdtede - InefedyGrISRPEET at RFTRY f or

24 hour s 5i N 2YpEe?. Uj_'mlqallyl e =2cdef hbpedi s 1ihe . I owest concentratlons at
whi ch no vi si g% rowt h m(/gozp%%;erved? Test Result.: 10 MC (ug/m) Test

or gani snCandi da aPBi EaALcERBIF Heye &éfrrﬁﬁ’aﬁ’de‘*rféltoﬁjneét cepkpotiheRitk o
Exanmpl e 4 T%l@bheCﬁhmmé&dﬁ&t: éhxﬁarEéaﬁfpi@fﬂJéEhﬁ @hheﬁéamrmpuadﬁfﬁ 0_ 3
Exanpl e 25 The abj ect co f‘j 0 3 Exa :&8 Froghtiug test, result, it
s real | zod R ANE O e B FRRO Lo SEBANALY Y GPLPRERS EQBIMM AR eHE B has
an antim cr ofiix&hreadtienadfy (P&Ri:ﬁ:moahﬂyy, aint césmgmlatablté wbbyE-mdbt ioned
10 acids to be used in chemical reduction are in liquid, they can
also be used as a solvent. Further, a suitable solvent to be used
in catalytic reduction may be the above-mentioned solvent, and
other conventional solvent such as diethyl ether, dioxane,
tetrahydrofuran, etc., or a mixture thereof.
15 The reaction temperature of this reduction is not critical

and the reaction is usually carried out under cooling to warming.

Process 4
The object compound (Id) or a salt thereof can be prepared
20 Dby reacting the compound {(Ic) or its reactive derivative at the

amino group or a salt thereof with the compound (V) of the formula:
RL - oH V)

25 (wherein R1 is acyl group)

or its reactive derivative at the carboxy group or a salt thereof.

Suitable reactive derivative at the carboxy group of the
compound (V) may include an acid halide, an acid anhydride, an
30 activated amide, an activated ester, and the like. Suitable
examples of the reactive derivatives may be an acid chloride; an -
acid azide; a mixed acid anhydride with an acid such as
substituted phosphoric acid [e.g., dialkylphosphoric acid,
phenylphosphoric acid, diphenylphosphoric acid,
35 dibenzylphosphoric acid, halogenated phosphoric acid, etec.],



In nore details, the polypeptide conpound (1) of the presenf ;i %ﬁmtion
have an antifungal activity, particularly against the follow A ungi 20
Acrenonium Absidia (e.g., Absidia coryrn.bifera, etc) ; Aspergillus
(e.g., Aspwijspa4g cl avatus, Aspergillus flavus, AspergPCT/OR1012% gat us,
Aspergillus nidul ans, Aspergillus niger, 28Aspergillus terreus, Aspergillus
versicolor, etc); Blastonyces 20 July 2004 WO 01/ 60846 PCT/JP01/01204 32
(e.g., Blastomyces dexznatitidis, etc); Candida (e.g., Candi da al bicans,

Candi da gl abgatax gamgg ol Lk ar £ s cha %Iqi ' kirusei
Candi da par agf%l%sl S, %a?)rfdi da s,tgf rg?g%%reoal,g’a%?r}gi'dgﬁ%%%%} ca ?ds%%églﬁdi da 5
utilis, etc. Pt HaES0y i TG ackd dBegporeinrpepehfoidescidt otc. 1,

Cocci di oi desaf £pat i Easainbgides abiyi té Sy. Sl 1 cObUPHOCOREMDHI Geia,
Crypt ococcus n,gofor mans, et c%)' Cunni nghanel | a (e.g., Cunninghaznella

el egans, et ) YT Ctithe dFRPPEYTER ot B £I(@TGC, 2EkE p PR R RICRCAE di s,
Exophi al & spisépentanoiat ecidEpRdet APURIAGRE: (eid. £rEphisF AU ORcid,

(e g Fusar FEi Lol It oB s+ e BRI anune LS. b -5 CoderPohti chdi gy
etc); Hist oph asyrend iz igal H@csitlophahyr@rm:xsul atum var. capsulatum etc) .
cani 5. M or 6opor e oy aap et as WEH it RIBIEIEN G Pgetaty
Par acocci di of et hsrkamazedsi s treaeyple, Revtimsidolieunn {ehygdromeritei | 1ium
TSI e R s RO LA g DARGIGR LI
(e.g., RhizoPu"WEIIEpdr eStear . dinetispdairoretayl [FEizlgrSHorly 2aseret c) ;
Sacchar onycesif#l G:ste¥nCPiapanyFesSeSQEViSimerophehyl Ss@npul ar iapsi s;
dinitrophenyl ester, trichlorophenyl ester, pentachloropentyl
ester, mesylphenyl ester, phenylazophenyl ester, phenyl

‘15 thiocester, p-nitrophenyl thiocester, p—cresyl thioester,
carboxymethylthioester,pyranylester,pyridylester,piperidyl
ester, 8-quinolyl thioester, etc.], or
an ester with a N-hydroxy compoﬁnd‘[e.g.

N, N—-dimethylhydroxylamine, l-hydroxy~-2~(1H)-pyridone,

20 N-hydroxysuccinimide, N-hydroxyphthalimide, 1-hydroxy-1H~
benzotriazole, etc.1l, and the like. These reactive derivatives
can optionally be selected from them according to the kind of the
compound (V) to be used.

Suitable salts of the compound (V) and its reactive

25 derivative can be referred to the ones as exemplified for the
polypeptide compound (I).

The reaction is usually carried out in a conventional
solvent such as water, alcohol [e.g., methanol, ethanol, ete.},
acetone, dioxane, acetonitrile, chloroform, methylene chloride,

30  ethylene chloride, tetrahydrofuran, ethyl acetate, N,N-
dimethylformamide, pyridine or any other organic solvent which
does not adversely influence the reaction. These conventional
solvent méy also be used in a mixture with water.

In this reaction, when the compound (V) is used in a free

35 acid form or its salt form, the reaction is preferably carried



30 Sporothrix (e.g., Sparothrix schenckii, etc) ; Trlchoph&bgﬂ (R08-

Tri chophyt on nent agrophytes, Trichophyton rubrum etc); Tri Wosporon
(e.g., Trichosporon asahii, Trichosporon cutaneum etc). 35 20 July 2004
VO 01/ 6084870808601/ 01204 33 The above fungi are wel | -RGHBIAB% ause
various infection diseases in skin, eyegZ%hair, nail, oral nucosa,
gastrointestinal tract, bronchus, |ung, endocardium brain, neninges,
urinary organ, vaginal protion, oral cavity, ophthal nus, systemc, 5

ki dney, bronﬂhU$J1hﬁ@rpregéﬁ&éfﬁﬁ aa@dh%@ﬁﬁl§ﬁ@31aoﬁ&Eﬂ%&n@a§§£ntC§W&ﬁ)%s

par anasal Y, ver odermal tissue, | ynph

gastr0|ntest %ﬂ%&éiﬁ%&ﬁ?gﬁarﬁﬂgﬁf dgiendon, interstitial plasna cell in
ung, bl ood N-and::lmawyl—m—mofbﬁéﬁﬁ&hjl@x%'c&ﬁ&ﬂﬁéﬁe conpound (1) of the
present invention.are usef or preventing and to atlng varj ous

i nf ecti ous sé&sege §&c§ g4aﬁ% YA mRGYElebegyl C?F Petbitid%si s, etc),
pi tyri asiss \l*b,rm—chlectﬂq,ylcamﬂbdnﬁmi@e, N QT 'HlidGeeeopyscageediimhes] s,

11 chospor o8| SRR (L Bk S d RREEL TS B oLt BT 408 S, Zydomycos s
bIastonycosﬂblﬁganacmwdbdselaamgthyﬂxmquzmhéalIescher|05|s nycet ong,
mycoti c ker%kkHéﬁgﬁ% g%%%@ké #ﬁg%onagaﬁml ef’ungema and so on. 20 The

conbi nati on “use ["es suc vori conazol e, itraconazol e,
ketoconazcﬂeﬁlnhaﬂﬂikﬁébée-Eﬁcscﬁmmbxxﬁmﬂﬂﬂe,5©5ﬁaxypoéyghesesuch as

anphot erjgci mfalma,t@tbmorbéeﬂgm i hasmstber eof such as

Abel cet, AnBi sone, "and ‘puriné I'he nucl eoti de

i nhi bi tors Sidwlagol WPQ@?PB Be; l%ﬁPﬁRﬂ%baH@iY@b@hphatenlRhmﬁghnnn&; in

particul ar dﬁ§eﬁyaﬁguge(§hggpﬂbg PIEIdIS @& ;0t her chitin inhibitors;
el ongation f § i nhi bitors such as sordarln and analog ) t her eof ; mannan
Y

i nhibitors Eﬁ?rﬁﬁe EhFBLATidYY patnlcichdrrpeeieatal vl chlriidaig (BPI)

prot ei n prodlmeec 0GRy 1 aalmrx@a?t@r[é{l\f 1280 yar cE9BPbESrmA LMY A Dy

antifun agent’s . such as 29 e._conbi.nati on use of
i nosg pr & qﬁpfgﬁgﬁte, etCNE tr1§£eny phosphine;

2-ethyl-7-hydroxybenzisoxazolium salt; 2-ethyl-5-
(m-sulfophenyl)isoxazolium hydroxide intramolecular salt:
1-{p~chlorobenzenesulfonyloxy)-6-chloro-1H-benzotriazole;
so-called Vilsmeier reagent'prepared by the reaction of

20 N,N-dimethylformamide with thionyl chloride, phosgene,
trichloromethyl chloroformate, phosphorous oxychloride,
methanesulfonyl chloride, etc.; or the like.

?he reaction may also be carried out in the presence of an

inorganic or organic base such as an alkali metal carbonate,

25 alkalli metal bicarbonate, tri(lower)alkylamine (e.g.,
triethylamine, diisopropylethylamine, etc.),
pyridine, di({lower)alkylaminopyridine (e.g., |
4-dimethylaminopyridine, etc.}, N-(lower)alkylmorpholine,
N,N—di(lower)alkylbenzylamine, or the like.

30 The reaction temperature is not critical, and the reaction

is usually carried out under cooling to warming.

The compounds obtained by the above Proéesses 1l to 4 can be
isolated and purified by a conventional method such as

35 pulverization, recrystallization, column~chromatography,



as tacrolinus with the pol ypepti de conpound (1) or a salt ggq,\g?@cgg
ef fecti ve agai nst above infectious diseases. 35 20 July 20 9?60846

PCT/ JPOL/ 01204 34 The pharmaceuti cal conposition of the present invention
can be us¥® 01/60846e form of a pharnaceutical preparation, PEBRIERHMI e, in
solid, semsolid or liquid form which cgptains the pol ypepti de conpound
(1) or a pharnaceutically acceptable salt 5 thereof, as an acti ve
ingredient in adm xture with an organic or inorganic carrier exci pi ent

oCul ar | ext @R BoEEBRTEArS ~ LGP SRRLSEr AP br B ety ;ﬁ”c“l%l?a Hbig

subcut aneousieskitiagyenesin aa:m[tunm ramesatibgephdm or sthatlides; 10

i o, TSRS L TP b
exanpl e, Wi tohatauhedusaaitmmltv@xlec (ephar ﬁach:lﬁheoabltyaaet@malﬁt@ dar ehdrs in
a soli dsf onm.such, as, qagul g LAl oL 8o gl ARES e 09 1! $ncl (OLNGRENIR
capsules or 'Supposi orié "creans; ‘ol h ‘aerosol’s; “powders

i nsuf f| ati orghei scapki qai thé ap¥esarch J&We@@mm ons emul sions, or
suspensions for ipj e hOOESEHAR; r cﬁ yLdgt(l_:@[ﬁ R oY)

sui table for uselIeAjr'i%lttJ ?enllfacesstz'a:!rh;%iE t%ﬁd} 919é :yr%)g%&ded |np9t he ?bI())ve
preparation H@Yxﬂhpéuﬁes@b%t%é@@uéheé%o%f!%n |Sﬂcﬁgaszwiﬁ¥ﬁ%]ké1ﬁ°ﬁ'§r(s)

wetting, emyrsi fubRgeadaf ol Qndiy se}gaata.sto RES RS- 1 cOEa BBbA %rnono«s)a@mdot her
commonly may be used as additives. he pol ypeptide cqonmpound (I) or a

phar macélt i daubylesbeadt ablands il %‘ﬁ%‘ﬁ‘ dermesBad | the fd&durs tirect are

phar maceut i q.aiclu@@am&thmntw mw&n&%&egegatﬁ&wﬂuce the desired
25 antim crobial effect n iheﬁg‘roce or conditjon, of di seases For

appl yi ng the conpdsi P?BY?P poppd; (1) 0% Br3htte HFTEREFIRY 1R yde
intravenous,sdwaltaﬁu&empaﬁndppder@n,arkyydnaml eadahal steateton,] .eye drop
adm ni stration OI:Il i nsu

flatli he dosa eut.i cal |
effective amount -Gf PHLY Vpée]%ﬁoﬁ‘@ouggnbi} g fl?g‘\eta%lfheeéfgﬁfg% 151% Ud%
depends ldporbdtie mgecagdtal:ofldrmlz{mﬂ ofore@alysicadli odwal patient to be
treated, in the S intrav dm nj i L .ﬂﬁjﬁﬁ
0.01-400 ng of t%g 3168 %%ep% ééc@%%Sﬁn?‘%)sé}%eg&”°%pﬁgFgﬁ'? él man bel ng
in the case of the present invention may include the prodrug form
The patent applications and publications cited herein are

incorporated by reference.

20
In order to show the usefulness of the polypeptide compound
{I) of the present invention, the biological data of the
representative compound is explained in the following.
25 Biological property of the polypeptide

compound (I} of the present invention

Test (Antimicrobial activity):
' In vitro antimicrobial activity of the object compound of
30 Examples 4, 9, 25 and 30 disclosed later was determined by MIC

g 1n mouse serum as described below.

Test Method:
The MICg in mouse serum were determined by the microdilution

35 method using ICR mouse serum buffered with 20 mM HEPES buffer (pH




35 of intramuscul ar adm nistration, a daily dose of 0.1--2G %2 yhe 20
July 2004 WO 01/60846 PCT/JP01/ 01204 35 pol ypepti de conpoun P) per kg
wei ght of human being, in case of oral adm nistration, a daily dose of
0.5-50 ng WO Q118846 ol ypepti de conpound (1) per kg meight RET/HAHE0ei ng i s
generally given for treating or preventiig infectious diseases. 5
Especially in case of the treatnent of prevention of Pneunocystis carini
infection, the followings are to be noted For adm ni stration by
jonatation, L8 SOTPOUI0S, Ol e BLESENL |SOXBRhL Oy AU 18O NEN AN Y
delivered in orm o aer osol "Spray presentation form éssuri zed as
powder s mhlphepayedﬁ@rbehémoant@m@mman@rphedpuad@mdcbﬁp@gdtt@mgﬁwaw-be

 nhal ed Wi t§,bREs 3k Ole 32 LSPELLALLON, ROWART1 (NDRASE /AEY! §fc TBEares

preferred I'Very sys |on is a netere ose 1 nhalation

aer osol , V\/nwehenaycweat@dmﬁ A8 dsraZéuspersiion I Cool-ut Tha BECs cérpund
in sui ta?' € B%QB@&'%‘%&FS%Q@ &JH{L‘H %&%%g%gé £ uﬂtﬁc‘BYHBO&PéltlﬂréS grBReRaUSe
of desirabi |ty to rectly treat lung an ronchi, aerosol adnlnlstratlon
is a preferwag pbsapvdedf admi nistration. Insufflation is al so a desirable
met hod, especially where infection may have spread to ears and ot her body
cavities. 20 Alternatively, parenteral adm nistration may be enpl oyed

using drip I8EEaR888LE: admi nistration. For administration by intravenous
adm nistration, the preferred pharmaceutical conposition is the

| yophilized forn1 cont ai ning the polxpeptldﬁﬁionpound (I') or its

phar macéllti cal | y—25 acceptable salt of the polypeptide
conpound (1) or jts pharm@geutigealkh acdephnabla a@biceeatperesh i h the
conposition for{a single unit dosage of {the present invention is|0.1 to
400 ng, nore preferably 3 to 200 ng, stijl| nore preferably 5 to 100 30 ny,
specifically 5, {IfestlScomfbun2b, 30, 35, 40, 45, 50, 55, 60, 70, y5, 80,

85, 90, 95 and 1 prese entlon furthe rpvides thejfoll ow ng
ones. 35 An artléﬁénq#xﬁﬁﬁhfﬁgFﬁPgd npri si ng packadfﬁg material [20 July
2004 WO 01/ 60846 BEaRO1 01204 36

The object compound of < 0.3

Example 9
The object compound of < 0.3

Example 25
The object compound of < 0.3

Example 30

From the test result, it is realized that the polypeptide
compound (I) of the present invention has an antimicrobial
activity ({(especially, antifungal activity).

i5

In more details, the polypeptide compound (I) of the present

invention have an antifungal activity, particularly against the

following fungi.

20 Acremonium;
Absidia (e.g., Absidia corymbifera, etc);
Aspergillus (e.g., Aspergillus clavatus, Aspergillus flavus,
Aspergillus fumigatus, Aspergillus nidulans, Aspergillus niger,

Aspergillus terreus, Aspergillus versicolor, etc); Blastomyces



and the conpound (1) identified in the above contained mﬁt@b@u?%b@4
packagi ng material, wherein said the conmpound (1) is therapeutically
effective for preventing or treating infectious diseases caused by

pat hogeni cWa @68¥fgani sm and wherein said 5 packagi ng nmeREIRIIRpri ses a
| abel or a witten material which indicsges that said conpound (1) can or
shoul d be used for preventing or treating infectious di seases caused by
pat hogenic m croorganism 10 A comrerci al package conprising the

pharmaceutical _ co LLl ont aini. .he pund (I) identified in the
above and ﬁgmgrftQEQ%%%%2$6%§§%%F3lggdﬁgér%ﬁn h, ,wherein the witten
matt er st at €entlida tlbegcon@Pouhiba |dlbdaane, €hodidabglaletd.oCangidaent i ng

or treating ghAiaGLL ARG S CARRS: £RURSH DY AALBA0CRLGse £ dUALIORr gani sm The
fol |l ow ng Preparations and anples are“given tor the ‘purpose of

i | lustratinpatrhespileséat Ganddalai obelkn twideagetandidpgront ga 2094 caBdd#r60846
PCT/JPOléOl%lei§7 gEggﬁration 1 To a solution of I-Nt1t-butyl oxycarbonyl-4-
hydr oxypi peri di ne’ (5. g) in dinethylformanide (DMF) (2 5 m) was
portionmﬁseCan@apgédﬂmn?ﬁy@ficﬁ#qdﬂﬁnﬂﬂiugi¢¥leh o0dey, RRH 75 stirring

under ice-ceQldNg,IREsM Xl e MaS SUCHeRS VahYtis! id¢@d at anbient
tenperature for 30 mnutes, stirred at 600C for 1 hour and cooled with an
i ce bath. TETWREOLESEHFoRE nd xt LT PEREOKTEeFePL SIRRBY o et ane* (6. 72 m ),

and the m Xtoyhe iWahansliizhr €8, @, aftiEHgHaNekabUEGahS) ed)qurs. The
reaction_10 sol ution was poured into water (100 n1? and extracted tw ce
with albhi xOer&@a5PPEYEFF acetate (80 m) and n-hexane (30 m). The extract
was washed wxddbhiatiar aked. popeassi sRdidarmahtlieibde, Hxomieia by epinddgeesi um
sul fate and %y§gorated in vacuo. The resulting residue was chromat ographed
on silica g&“%’200 m) eluting with 15 a nixture of n-hexane and ethyl

acet ate (5: Epiverjnophythe {¢agt,| Bsi deooicdiytiong £ihecdestr extadonpound wer e
collected a V. rated_ un C ur .give
4-(5- bronnpgg)tn%e%%%a- (Exgs: g‘ﬁ%%é‘se/ag%‘r or?Q"{"%?’%ér?E.Eﬁ'e (2.44 g). NMR (CDCI3,
8): 1.465(9Hussriuk 36-4. /0Fe8riyng salaid,1e%6):20 (4H, m, 3.00-3.15 (2H,

m, 3.35-3. Q—%o(é"jch@n (e?g??'éegpr.{&hlxm rBaifldidch.un, etc);
Histoplasma (e.g., Histoplasma capsulatum var. capsulatum, etc).
Malassezia {e.g., Malassezia furfur, etc);
Microsporum (e.q., Microsporum canis, Microsporum gypseum, etc);

20 Mucor;

Paracoccidioides (e.g., Paracoccidioides brasiliensis, etc);
Penicillium (e.g., Penicillium marneffei, etc);:

Phialophorar

Pneumocystis (e.g., Pneumocystis carinii, etc);

25 Pseudallescheria (e.g., Pseudallescheria boydii, etc):
Rhizopus (e.g., Rhizopus microsporus var. rhizopodiformis-,
Rhizopus oryzae, etc):

Saccharomyces {e.g., Saccharomyces cerevisiae, etc);
Scopulariopsis;

30 Sporothrix (e.g., Sporothrix schenckii, etc):

Trichophyton (e.g., Trichophyton mentagrophytes, Trichophyton
rubrum, etc); .

Trichosporon (e.g., Trichosporon asahii, Trichosporon cutaneum,
etc).

35



APCI MASS (mz): 250 (M'--101) Preparation 2 25 To a sol Utzg 1" 004
4- (5-bronopentyl oxy)-1-Nt but oxycarbonylp iperidi ne (2 41

nmet hanol (13 nl) was added 28% sodi um net hoxi de net hanol sol utlon (14.2
m) , and WE0IOS6ure was stirred under ref lux for 4 hoRFEIPOFAENM eacti on
m xture was evaporated in vacuo. The regulting residue was chronmat ographed
30 on silica gel (250 m) eluting wwth a m xture of n-hexane and et hyl
acetate (5:1 v/v)- The fractions containing the object conpound were

collected and e der red oL [

4- (5- met hoxypent@? a}io‘fe upg%u?ﬁx;cagbony%%rﬁgrl%lsﬁ% ‘ya%(lfu&mfec%%oﬁ{lm
(CDC13, 6):disd&sédHn skinl e, 1habe ( bAHL, Pral3m08ofd Hgazdrduheg0bda WO
01/ 60846 PCT/JP 1/.0 3 9. 1 3.47
and_ 5. 201t} gty Ly 25denly A AR, metibler s hxSang
MASS (1 z): o2§2n{ Madididl prRtdparn abireh GaTbty, sephittiadmusf, systemic,

(5 ”Eth%( ﬁ%{iﬁhyﬁrmﬁ:ﬁf lﬁét:gxy‘éél’c@? pé\.ﬁ)c?{ﬂé%f%a(rl%].g?bgﬁe' N &4 |

acetate fogen c oride et acetate sol ution
(16.3 ), andltm, tH’@rma@ajré:a\m:tyStﬁpléﬁnatliaW:edWHOé#%@ﬁétEl%%s‘#%r 2

hours. The ?ﬁta&‘i‘tm%&é’iﬁn‘?ﬁ%s@iﬁ@mQi‘é‘ﬁcui‘aﬁ’f&ryo mu-g@ﬂer egdhlbng 1 esi due

was di ssol ve n a mxture of dichioromethane and net hanol (10:1; 50 ni:5
n ). To thiénserstibhaharlasiie el 48dlURThYFORAAENS SAOP-wi th stirring.
The organic | ayer was separated and 15 evaporated under reduced pr essure to
gi ve 4- 5 met hox entyloxy) plperldlne(o 62 (CDC13, 8) 125150
(2H, s)i01. 50--1T1¥%I @X@erélézwowgu@dﬁ’zog‘ot SHPT

2.95-3. 20 (Zh&enﬁion3a§§ déﬁfuﬁﬂﬁor3p@5v3n59n§5&hdfﬁréHlMNECNaMQSSS(nfz) :
202 (W) PreBaratlon 4 A solution uor obenzonitrile (0.38 g), 4-(5--
met hoxypent yPERG T HPPRr I FR5]D. 631G ) aﬁngeﬁ{f}? RIS bisi&e 25 (0.87 g)
in DMF (8 nkyxivhsphiytoses, att9Q- PEyransbshoarsicdher, candidiasis,

cryptococcosis, geotrichosis, trichosporosis, aspergillosis,

15 penicilliosis, fusariosis, zygomycosis, sporotrichosis,
chromomycosis, coccidioidomycosis, histoplasmosis,
blastomycosis, paracoccidioidomycosis, pseudallescheriosis,
mycetoma, mycotic keratitis, otomycosis, pneumocystosis,
fungemia, and so on.

20

The combination use of azoles such as fluconazole,
voriconazole, itraconazole, ketoconazole, miconazole, ER 30346
and- SCH 56592; polyenes such as amphotericin B, nystatin,
liposamal and lipid forms thereof such as Abelcet, AmBisome, and

25 Amphocil; purine or pyrimidine nucleotide inhibitors such as
flucytosine; or polyxins such. as nikkomycines, in particular
nikkomycine Z or nikkomycine X; other chitin inhibitors;
elongation factor inhibitors such as sordarin and analogs
thereof; mannan inhibitors such as predamycin,

30 bactericidal/permeability-inducing (BPI) protein products such
as XMP.97 or XMP.127; or complex carbohydrate antifungal agents
such as CAN-296; or the combination use of immunosuppressant such
as tacrolimus with the polypeptide compound (I) or a salt thereof
is effective against above infectious diseases.

35



reaction mxture was poured into water (50 m) and extract%dug\@b@g with a
m xture of ethyl acetate and n-hexane (50mL:20 m) . The extracts were
conbi ned, washed with saturated agqueous sodium chloride, dried over
magnesi um M ¥10#6and evaporated in vacuo. 30 The resul tPGIROEEI2He was
chr omat ogr aphed on silica gel (100 m) 3 uting with a m xture of n-hexane
and ethyl acetate (5:1 v/v - 2:1 v/v) . The fractions containing the
desired conpound were collected and evaporated under reduced pressure to

gi ve 4- (5-netho z - | )Pl . di NVR
(CDC13, 8): 1. 35f‘){$§’31%‘%h’%,“§§fi\lzéf@?g%g?@%,a%?g?&%%ﬁ&(%ogbi%no%?%os%
501/7 J (P%/ 0 éﬁé&sefﬂ)if?;.% ferp®f am;ham,ac?utgc@l mref@rayizngd 7Eengxomposy)

: , = . 9.2 : Ry , 6.85
(2H, d, q=9.§l‘& %E}z?é'_ 75%{;1%2%(8 ‘% 1gifgtetm® )SWI.}AJI"D_ okt r?1(§§4 . o3 (M)
E;:gggﬁgl glnié_lz\pspﬂali&ﬂe? mz??;?é( 5:[m;@h?(p@éﬁwpggp}gw%n_ac;eptable salt

: | 1@ r
t ol uene ?20 ﬁ%?gg%'d dtgralag-‘l uor oacéﬁlaqegc?g@?lm(_)g?ﬂh) ﬁ%\/%g@s‘{l?:rhr %ﬁggatgag%-%gé for
7 hours. Affiepreani¢neprrirt rameXcdRinnkt vhechaks $biiadd e dog Fertitare of

water (100 B‘dﬁl_méﬂ%éft 4 s RC &SR AA00 i nfh) a 806 Adj disied: 1 @xplrh@1W th

AIN-sodi um hydr oxi he m xture was dissolved in a mxture of THE (50 m)
and net hanol{tepacad): ‘?LBah'kFé’jl‘Blr”géﬁirétF-Q?érP%@E%ﬁd]r at’RFL9ESFed with
saturated agugeusansSes UM i LrdrdRs dhbednoyahuaahys ousinindseshttioagfat e

Sopr opgD cAREREAREL 4R o1 (TSP oG Ve R TTRGEr8a. gaq APhatatdr)
(5- nﬁlfvgo?ég%%g%hmxg; %ﬁ @i}?q%dgdiﬁ%ﬂ}&g]].aheﬁyl ]1 ;3(1), i g--tgi adi azol e (1.29
D a0-2. 10 (2h, nfheAelredteRRetaRt ke dprraiiicn, ok othaig, wirn o o
(2H, d, J:8.1:%Hﬂ$;uaﬂ.rﬁﬁi-(ﬂhlt,ic,dph&;ﬁaaﬁh-izl)calzl&l ARCephABSe (pdyyiers3An M)
e open TR 2Rl e SR Bel i, pptiets, eroches,
15 capsules, or suppositories; creams; ointments; aerosols; powders
for insufflation; in a liquid form such as seolutions, emulsions,
or suspensions for injection; ingesticn; eye drops; and any other
form sruitable for use. And, if necessary, there may be included
in the above preparation auxiliary substance such as stabilizing,
20 thickening, wetting, emulsifying and coloring agents; perfumes
or buffer; or any other commonly may be used as additives.
The polypeptide compound (I) or a pharmaceutically
acceptable salt thereof is/are included in the pharmaceutical
composition in an amount sufficient to produce the desired

25 antimicrobial effect upon the process or condition of diseases.

For applying the composition to humans, it is preferable to
apply it by intravenous, intramuscular, pulmonary, oral
administration, eye drop administration or insufflation. While

30 the dosage of therapeutically effective amount of the polypeptide
compound (I} wvaries from and also depends upon the age and
condition of each individual patient to be treated, in the case
of intravenous administration, a daily dose of 0.01-400 mg of the
polypeptide compound (I) per kg weight of human being in the case

35 of intramuscular administration, a daily dose of 0.1-20 mg of the



30 (1.29 g) in ethanol (20 m) was added ethyl 4-bronpacet )leg@lgzmae (1.39
g) and stirred at ref lux for 5 hours. The reaction m xture s cool ed and
poured into diisopropyl ether (IPE) (60 m) . The resultiqgﬂpreci itate
was col | ecVW346i | tration and dried. To a suspension FCHHEVPREL| pitate
in xylene (40 M) was added 35 trifluorod&etic acid (4 m), and the mixture
was stirred at 20 July 2004 WO 01/ 60846 PCT/JP01/01204 40 reflux (130C)
for 5 hours. The reaction m xture was cooled and poured into IPE (300 m).

The resul ti ngpfreitpideatenpasnd i 1eRe _k@nﬁeﬂglilﬁdahﬂ Q11iﬂia&ﬁ_9beéng, in2 case
(15 4] ookl SoROny Y RhiMe Sy g PBoDes b0 79 Uk adiset i ¢ aci d
salt (2.01 golypeptidéompolindl2i¥ pet)kdwébihiédf(Bihard beMRicGleradiy 1 -
"' 7 " given for treating or preventing infectious diseases.
5 Especially in case of the treatment of prevention of
Pneumocystis carinii infection, the followings are to be noted.

For administration by inhalation, the compouhds of the
present invention are conveniently delivered in the form of an
aerosol spray presentation form pressurized :':':‘.S powders which may

10 be formulated and the powder compositions may be inhaled with the
aid of an inéufflation powder inhaler device. The preferred
delivery system for inhalation is a metered dose inhalation
aerosol, which may be formulated as a suspension or solution of
compound in suitable propellants such as fluorocarbons or

15 hydrocarbons.

Because of desirability to directly treat lung and bronchi,
aerosol administration is a preferred method of administration.
Insufflation is also a desirable method, especially where
infection may have spread to ears and other body cavities.

20 Alternatively, parenteral administratioa may be employed
using drip intravenous administration.

For administration by intravenous administration, the
preferred pharmaéeutical composition is the lyophilized form
containing the polypeptide compound (I} or its pharmaceutically

25 acceptable salt.

The amount of the polypeptide compound (I} or its
pharmaceutically acceptable salt contained in the composition
for a single unit dosage of the present invention is 0.1 to 400
mg, mére preferably 1 to 200 mg, still more preferably 5 to 100

30 mg, specifically 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60,
70, 75, 80, 85, 90, 95 and 100 myg.

The present invention further provides the following ones.

35 An article of manufacture, comprising packaging material



, , 3, . 1.85-2.10(2H, m, 2.30-2.50(2H, m, 3.36(3H, s) ,20? §%455(5H
m, 3.60-3.80(2H, m, 4.40(2H, q, 10 J=7.14Hz), 7.57(2H, d

7.84(2H, d, J=8.40Hz), 7.91(2H, d, J=8.79Hz), 8.13(1H, s.) APC I\/ASS
(m z): 549W@?S4Pr eparation 7 To a solution of 4- [2- [4BCT/HR01/01204

(5- met hoxypentyl oxy) 15 36

pi peridi n-1-yl ] phenyl]imdazo[2,1--b][1, 3, 4]thi adi azol -6- yl]benzoic acid
ethyl ester trifluoroacetic acid salt (2.01 g) in a mxture of nethanol

(40 m) and gref RO Ve ?BH&@WI( ) 20003 Masi 1 A4ARhENNabk 4 20edln thi @R 14he

m xture was refl uxed hours. The reaction m xture was cool ed, poured
into water (EPEORAFLNIaREtOBial] (¥R S tiet FomBeend HEL), e resul ti ng

preci pitat e tMgapeakheat e @fé‘dtlltvreafb@rpre%ﬁlﬁeagl& el £ Wh N iRl ous
i sopropyl al cohol (30 M) and IPE (50 m) to give ,4-[2-[4--[4-(5--

met hoxypent WHERRSEEpEAPERH- DY -BA {hraRAq Mickeaigspdsm, and wherein said

1-b] [ 1, 354] thicxdigaas! mSreyidbesrpresasixll bBhe 210} witit teSl m%@&a(m«bhch

(hegative) tlrates thit SLERUSLARE (3 28004 LROPE fe dowa kb [+

pi peri di n- 1g{de]v@lmay1b] omideaq[idglibfédt el aﬁlsadsezaia&ecsﬁyxﬁaiﬂvmmm aci d
(1.28 g) and, droxybenzotri azole (465 ng) in dichloronmethane (50 m) was
added 1- et hyt* c§ $Jan é‘ fet hyl ani nopropyl ) carbodii ni de hydrochl ori de
(WBCD-HCl) (943 ng), and the mixture was stirred overnight at anbient

t enperatjgyre. r xt e i n_.vac 0 the.
resul ti ng 35 prgm %?%z&ﬁ %g\:/tvagg a égégggt e(\réglﬁg%)fénﬁjg andh il e"’lrr-egn ce]"%é'cal
preci pit at e cmposashon edntaivirar thedodmioyrsD (A ) idenk diiest ionder a20vaul y

2004 WO 01/ 4 e ve
004 Y0 01 0305 EETLOBCULEN. ohes 80U o Sl Cubke 3o U 528
matter states that the compound (I} can or should be used for

preventing or treating infectious diseases caused by pathdgenic

15 microorganism.

The following Preparationé and Examples are given for the

purpose of illustrating the present invention in more detail.



[2,1-b][1, 3, 4]thiadiazol --6-yl]benzoic acid benzotriazol - 1yl gr (1.26
g). 51R (KBr): 1774.2, 1708,6, 1604.5, 1471.4, 1365.4, 1230.4 cm1 NWR
(cbc13, 8): 1.30-1.80 (8H, m, 1.85-2.10 (2H, m, 3.05-3.30 (2H m, 3.33
(3H, s), 3WSHUBE (4H, n), 3.55-3.75 (2H, nm), 6.94 (2H, PELIRPHBLIMHZ) ,
7.30-7.60 10 (3H, m, 7.73 (2H, d, J=8379Hz), 8.00-8.20 (4H, m, 8.30 (2H,
d, J=8.46Hz) ESI MASS (mz) (Positive) : 660.1 (Mr+Na) The Starting
Conmpounds used and the Object Conpounds 15 obtained in the foll ow ng

Preparatiop 9 is ﬁyeg_in the table .as below in which the formula of the
starting cgﬁ%%%ﬁgg¥§Lrﬂ t he upper colum and the fornula of the object
conpound are irmotdusdkmmibncoEumﬁwmtebmmyidxyﬂqxbda&l&aFy 2004 WO 01/ 60846
o AR 5 S PR GU s i T, €
OH O-N 0 Hobtidhwi@HRdded sodium hydride (60% in oil) (1.29 g} with
5 stirring under ice-cooling. The mixture was successively
stirred at ambient temperature for 30 minutes, stirred at 60°C
for 1 hour and cooled with an ice bath. To the reaction mixture
was added 1,5-dibromopentane (6.72 ml), and the mixture was
stirred at ambient temperature for 3 hours. The reaction
10 sclution was poured into water (100 ml) and extracted twice with
a mixture of ethyl acetate (80 ml) and n-hexane (30 ml). The
extract was washed with saturated agqueous sodium chloride, dried
over magnesium sulfate and evaporated in vacuo. The resulting
- residue was chromatographed on silica gel (200 ml) eluting with
15 a mixture of n-hexane and ethyl acetate (5:1 v/v}. The fractions
containing the desired compound were collected and evaporated
under reduced pressure to give 4-(S-bromopentyloxy)—1~N~t—-
butoxycarbonylpiperidine (2.44 g)}.
NMR (CDCl3, 8): 1.46 (9H, s), 1.50-1.70 (6H, m), 1.70~1.56
20 (4H, m), 3.00-3.15 (2H, m), 3.35-3.50 (5H, m),
3.70-3.90 (2H, m) '
APCI MASS (m/z): 250 (Mt-101)

Prepaxration 2

25 To a solution of 4-{5-bromopentyloxy)-1-N-t-
butoxycarbonylpiperidine (2.44 g) in methanol (13 ml) was added
28% sodium methoxide methanol solution (14.2 ml), and the mixture
was stirred under reflux for 4 hours. The reaction mixture was
evaporated in vacuo. The resulting residue was chromatographed

30 on silica gel (250 ml) eluting with a mixture of n-hexane and
ethyl acetate (5:1 v/v). The fractions containing the object
compound were collected and evaporated under reduced pressure
to give 4-(5-methoxypentyloxy)-1-N-t-butoxycarbonylpiperidine
(1.97 g). .

35 NMR (CDClg, 8): 1.45 (9H, s), 1.45-1.95 (10H, m), 3.03 (1H,



N Na@3SO ~ HO Preparation 9 To a solution of a m xture of LZ)B% b&lng
conpound (9) (5.4 s g), 2-oxo-1, 3-di acet oxypropane (4.85 acetic
acid (0.78 m) in a mxture of nethanol (80 m) and di net hyl f or mam de (40
m) was ad¥ML886um cyanobor ohydride (1.71 g) w th stirrPEIR01280Di ent
tenperature, and the mxture was stirrgg at the sane tenperature
overnight. The reaction m xture was concentrated 10 in vacuo. To the
resul ting residue was added pH 6 86 standard buffer soI ution (100 nm) and

acetonitrile (20 m),,a u 40 H.,8,5 with 1IN
sodi um hydr oxi de. Tﬁied s@gl ut'i' off g g&g ett e(ajldq (sl dl um‘l Qh?’o -?t og"lrlaphy on

ODS (Dai so-gel, SP-9.ZmHz4Q/ 604@$3B,(§Tadiérm¢-|6 58r dpér ed) by3 Da0s»-8% Co. ,
Ltd.) ) (400 rﬂ) el u{l\g{lgnbn turn with water, 20% acetonitrile 1in water and
25% acetonitrile in The fractions containing 20 July 2004 WO

01/ 60846 PCT/ JRPGDMEES (4@ 20 he20Bj é¥f-t®hpound were col | ected and
evapor a¢ ed under reduced pressure to renpve acetonitrile. The residue was
| yophil1zed to give the object conpound (9) (4.44 g). IR (KBr): 1632,

1516, 1452PrapgmatigudB cm-1 5 NVR (DMSO-d6, 6) : 0.98 (3H, d, J=6.8 8Hz)

1,11 (3H d, ol .36 6H_nm). 2. 50-2.95 (4H,
n, 3. 3(() 3. 55 (2?]4 asnsf’f'l%“’“ ot 4L?B‘L-mé%}?r(i}ly§&q%lqg{y(§5&l gﬁl m . 5.36 (1|(4

s) , 6.71 Jeqt—pxxpamylmam)ﬂdlns 7.1 dn %Byéga%tatea (89 pPiH vayg,

7.30-7.45 £8kkd 43AnyR)roHBLIc M%E&a@%@ﬂ;@f@%@%hi@)sollﬂta%n4 iM's*hla)) Fhenent al
Anal y5| S Cal cd., for C50H72N8021S5H20: 80, H 6.52, N 8.73.Found: C

47.06, 1 6tha MINtHDSAWIS ﬁi%da?ltﬁbf@%tﬁm%m’%‘ﬂ% igf 2 hours. The
trans- 4- metByteysd aiaxarel wi vaporatsd 8t Rbuacetraberdhl ying wesedaslded
%U)CCSM-StSL\Ig%% Lyl et '.jl¥r| nJ]_nng m1x7tu%:% %)dl%ﬁg_ogg}ugt aeggla% anethCanlo r I( 98 ZE,?’ 38
50 ml: 5 ml). To this solution was added 1N-sodium hydroxide (5
ml) with stirring. The organic layer was separated and
15 evaporated under reduced pressure to give 4-(5-
methoxypentyloxy)—piperidine {0.62 g).
NMR (CDCly, 8): 1.25-1.50 (2H, s}, 1.50-1.75 (6H, m),
1.9-2.10 (2H, m), 2.70-2.90 (2H, m), 2.95-3.20 (2H,
m), 3.33 (3H, s), 3.35-3.50 (5H, m)
20 APCI MASS (m/z): 202 (M%)

Preparation 4 )
A solution of 4-fluorobenzonitrile (0.38 g), 4-(5-

methoxypentyloxy)piperidine {0.62 g) and potassium carbonate

25 (0.87 g) in DMF (8 ml) was stirred at 90-95°C for 6 hours. The
reaction mixture was poured into water (50 ml) and extracted
twice with a mixture of ethyl acetate and n-hexane (50ml1:20 ml).
The extracts were combined, washed with saturated agueous sodium
chloride, dried over magnesium sulfate and evaporated in vacuo.

30 The resulting residue was chromatographed on silica gel (100 ml)
eluting with a mixture of n-hexane and ethyl acetate (5:1 v/v
- 2:1 v/v}). The fractions containing the desired compound were
collected and evaporated under reduced pressure to give 4-
(5-methoxypentyloxy) ~N- {4-cyanophenyl)piperidine (294 mg).

35 NMR (CDClsy, 8): 1.35-1.55 (2H, s), 1.55-1.75 (5H, m},



20 under ice-water bath. The m xture was stirred at the sa%du@%‘@grature
for 1 hour. To the reaction m xture were added ethyl acetate m),

water (50 m) and IN hydrochloric acid (20 mM} wth stirring. The organic

| ayer was ¥hHr68¥346d, washed successively with water, satREFEIBEMFeous

sodi um hydrogen 25 carbonate, water an@%saturated aqueous sodi um chl ori de,
dried over magnesium sul fate and evaporated in vacuo to give )

t rans- 4- net hyl cycl ohexyl met hanesul fonate (8.36 g). NVMR (CDC13, S): 0.90
(3H, d, J=646HZ), . 5. 5 , ol . (2 . , - (2H,

W 500 (ah o)) 304 B0%d WA AR S ST R s o)
and met hanol (5 n) 3wdd d4i&Rsred, af=124C and S0z or 3183 ml Al €3}/ To t he

sol ution was dropw dde t rgns-4 | cycl >t zTet hapesulf onat e
(33.0 g) and the 20%3? g2884$€\% 0@/'6532%83%%{7 %0%%4 mAEA m xtt%e was
stirred at the same %edpér&PHEE for 2 hours. After cooling, to the

reacti on n1xtL”g@@ﬂa@m@gdqg/@ggegog1@@+ﬁ1) and extracted three tinmes with a
m xture of ethyl acetate (100 ml) and THE (100 m ). The extracts were
collected, dried over 5 magnesium sul fate and evaporated in vacuo. The
resul ting pesShHHe-13M$ chronmat ographed on silica gel (600 m) eluting with
.a mxture of dichloragnethane, t hanol %%g: onc. ni um hydr oxi de
(4:1:0.1 v/v). FrRe¥Eon; 8&3466g?ﬂ?ﬁh?%ﬁ9 yPé%Eggﬁpound wer e
col | ect ed @pshemapo/atdgenidener 2oL edy)paadstlitod anitambalidel $0- 48 -g)

(4-met hy! cycl ohexyl Lperazine, (17,76 . .NVR ) ..0.92 H ,d,
J=6. 96 ),Xﬂ. }E¥%%(?§Hfi%n§nd E¥6§4&9€é9?%3%°|%%ggg%g%?§92§gflif£%%?d
2.45-2. 60 4¥H0-68°C 2oBY- Rofibs (4B Fftey AR iASShent ) ¢iPomi mivthre 8Ss 2
(Mt+l) 15 Preparati,on 12. | ut L qn ,of I

4-14-(4-- n%?’ﬁg?%nl&tyoc Iaoﬁl‘"é%%ﬁ??-% c%"f)‘—’lltp')a(é"'ﬁr gtzl:aﬁyﬁ‘E)ea}\%%aettéw(llsgeﬁaifea%oq ridium
bl ack (30 my) amd adjmekedra pH 10 butthndN-$4dinny haddomdtRandhe(Rixtyrewas
stirred u 1 tmsphes i e e NHRUrsa1oT,

cat al yst v\nggé c11:'|‘2E?)Eioralat edﬁgf% ngln}ﬁft eg?i T@?a esgn\(%grgn%\%ep%} at edqilg r\k/fl)c'uo.

Et hyl 13- [ Ehe-arqanitetayresyehshesgayatad, - prpbedzyhih |95drgaee angeous

sodium chloride, dried over anhydrous magnesium sulfate and

evaporated in vacuo. The resulting precipitate was washed with
isopropyl ether and dried in vacuo to give 2-amino-5-[4-[4-
(5—methoxypentyloxy)~

20 piperidin-l-yllphenyl]-1,3,4~-thiadiazole (1.29 g).

NMR (CDCl3+CD30D, 6): 1.30-1.50 (2H, m), 1.50~-1.80 (6H, m}),
1.90-2.10 (2H, m), 2.9-3.10 (2H, m), 3.34 (3H, s),
3.35-3.70 (7H, m), 6.93 (2H, d, J=8.91Hz), 7.63 (2H,
d, J=8.83Hz)

25 APCI MASS (m/z): 377 (M)

Preparation 6

To a suspension of 2—amino-5-{4-[4-(5-
methoxypentyloxy)piperidin-1-yllphenyll-1,3,4-thiadiazole
30 {1.29 g) in ethanol (20 ml) was added ethyl 4-bromoacetylbenzoate
{1.39 g) and stirred at reflux for 5 hours. The reaction mixture
was cooled and poured into diisopropyl ether (IPE) (60 ml). The
resulting precipitate was collected by filtration and dried. To
a suspension of the precipitate in xylene (40 ml) was added

35 trifluorcacetic acid (4 ml), and the mixture was stirred at



ethyl 4. [trans-4-(4--methyl cycl ohexyl)-1-piperazinyl] benz%t wv.20h%" €
obtained in the ratio 5:1-6:1 by thin-layer chromatography. 2] yI-?'rggar ation
13 To a suspension of 1-[4-[5-(4-iodophenyl)-1, 3, 4-

t hi adi azol WO 8i/6p¥ieenyl | - 4- (4- met hyl cycl ohexyl ) pi per azi ne RCI/ARg} 05204 DVF (40
m) was successively added ethyl formagg (0.56 m) , 30

di chl orobi s(tri phenyl phosphi ne)pal l adiun(l1) (0.52 g) and 20% sodi um

et hoxi de et hanol solution (4.43 mM) with stirring and the mxture was

stirred at 40C for_2,hours._The reaction m xture ,was added dij sopropyl
ether (600F§fHHE= (%ﬁ@ q}egﬁf‘tic’ ‘ﬁseci"éﬁl? FEETHEE BoF TG é’ﬂsbﬁo?jr?cglﬁé}tcfon.
;rhf pr egi q;;;df@te@dmscr dirgs o3 a1 THE 3% 200 1ing pré/adaﬁpiudjjaawaatﬁr]jt&lr&d/ver e
iltered o a sol ution s.20.,Ju 04 01/60846 PCT! JPA (01204 45
concent r at®f [ HFAPEC §6. gﬂ’ﬁ%m?'éE%TH]_nQ/_r é‘g’lnl%ﬁgﬁgeﬁg%%ﬁngf%emac{cl onitrile,
and dried 1o/diptengtiNyinidab5{2 [ %-HUEY A3, 4]thiadiazol~6~yl]benzoic acid
nmet hyl gycl ghexyl . ). -1- pi azinyllphenyl]:-1.3, 45t Rl adi azol - 2- yl ] benzoate
(1.07 . éghi%q%%5351§F9§;P969%%%€?%é¥%§¥féﬁ$;%frgg-g!'37 (18H 1), 4. 42
(2H, g, J=7.1H2MR (6DGB3( Mi: d,43=830HX), J=7.B7HB) 12-@6HL - P (RRSSU(M z)
491. 4 (M++1) 10 Prepawatpong oo & 504 td.on sef (ot il , 151 96era phosphoni um
bromde (13.7 g) in DVBO %14 n1) was_ a dg:l |%Ot SSi u;ntgr%]-b&tsé)xi de (4.31
g) under ice-cooli r?g3§ﬁ§' e (i xthte <180 ddHr oM 1. 8- O urratdranbi ent
tenperature. After gedl.ingz)l, 2.3% (Bxabpid=@.#85Hdecanh- 84 ot (5,0 g) was
dr opwi added to t%s.ﬁghgﬁriho?’yfdﬁﬁri GE- GRQl HRg andgthen piirded for 1

e reacti

hour at room tenperature. on M xture was poured Into water (300
m) and extractARCh WASS Win'k) et hyp etlte (150 m) . The extracts were
washed wi th saturated aqueous sodium chloride, dried over 20 nagnesi um

sul fate and evaporated in vacuo to give a residue. The residue was washed
with a nmix@reRaFtiesvdne and ethyl acetate (5:1 v/v) (300 m). The

resul ting preciji tatauiees 6@l hecpeds- pnd srele holiypent usapred on silica
U7v) \Drhee et o4 IEBREET bt AR Aol 4T e ComSlRBTMFEr 6Bl | ect ed and
evapor at edyl Jbenzoic acid ethyl ester trifluoroacetic acid salt (2.01 g)
in a mixture of methanol (40 ml) and tetrahydrofuran (20 ml} was
added 4N-NaOH {20 ml), and the:nixﬁure was refluxed for 6 hours.
The reaction mixture was cooled, poured into water (200 ml) and
20 adjusted to pH 2 with conc. HCl. The resulting precipitate was
collected by filtration, washed in turn with water, isopropyl
alcohol (30 ml) and IPE (50 ml) to give 4-[2-[4-[4-(5-
methoxypentyloxy)piperidin-1-yllphenyl] -
imidazot2,1“b][1,3,4]thiadiazol—6fy1]benzoic acid (1.28 qg).
25 EST MASS (m/z) (Negative): 519.2 (M*+1)

Preparation 8
To a solution of 4~[2—[4~[4—(5—methoxypentyloxy)¥
piperidin—l-yl]phenyl]imidazo[Z,1~b]{1,3,4]thiadiazol—6—

30 yllbenzoic acid (1.28 g) and 1-hydroxybenzotriazole (465 mg) in
dichloromethane (50 ml) was adaed l-ethyl-3-(3' -
dimethylaminopropyl) carbodiimide hydrochloride (WSCD-HC1) (943
mg),andthendxturewasstirredovernightatambienttemperature.
The reaction mixture was evaporated in vacuo. To the resulting

35 precipitate was added water (50 ml}) and filtered. The

precipitate was washed with water and IPE (50 ml) and dried under



under reduced pressure to give 8-nethylene 1,4- dioxaspi ro[2 fﬂy%ﬁﬁgne (5 56
g). NWR (CDC13, S): 1.70 (4H, t, J=6.46Hz), 2.29 (4H, t,

(4H, s), 4.67 (2H, s) 30 Preparation 15 A solution of 8- met hyl ene

1, 4- di oxasQ Y[a4845] decane (5.55 (¢g) in a mxture of acet offer{AOONPY and
water (4 m) and p- toluenesul fonic acikg nonohydrate (1.37g) was stirred at
anbi ent 35 tenperature overnight. To a solution was added p 20 July 2004 WO
01/ 60846 PCT/JPOLl/ 01204 46 tol uenesul fonic acid nonohydrate (1.37 g) and
the m xture stirred a nt_tenmperature for 8. ho Et hyl acetate
(150 m) %‘iﬂ%ﬂﬁﬁfetséutrﬁe%%n‘gtﬁ%‘ﬁr% Feeadd ! %hysg{f r. on was washed in
turn with matmxy;miﬂyﬂ@b@dpagaemu$nsbdyh]rpHde;gmmdaaobonate 5 and

sat ur at ed chI orid Vel e d

evapor at edfguleagﬂr@%d'ﬁﬂ I;ngaﬁ%l ﬁg r ifbaeungzoms%gﬁrgér}é?&ogig% ed oﬁﬁy l'ica
gel (150 né3tet utlis®p wit.h a mixture of n-hexane and ethyl acetate (9:1
v/iv). The fracthgn tallr.}gg‘g2 tlﬂ%ge?l rfé;bac%rrp%ag gvergggl%ect ed and

evapor at ed under ptéssure’ to ‘gl ve 4- “net hyl enecycl‘ohexan- -1 -one
(0.98 g). This corrﬁdﬁrﬁ)dwva;m tmmredi ately used as the starting conpound for

the next step.pfe thloe 16 1§Oj'p @) S@pUt Lo «pf85 2.10 (2H, m)

1, 4- di oxaspi ro[4 5] decar? 8- one %n met h E é% % gva? }g’dcrl\g

portionw se sodi um b?broc?nfdﬁl dd? 46mb' %)3 nddlr Pée-do AFt tirring

for 3.5 hours under 3.c5-3cqal (RH, mhe a.€acti2Bn dy X=ar. 94%9;,51103,{!9575460& y

stirregyfor 3 hours S’ crjrﬁomﬂ %gpgﬁﬁt ugie e,rgHtZtye §obyegt2@va§41@vq,gorat ed
esi.

in 20 vacuo and the. ¥ é was purified yco um chromaf ogr aphy on
silica gel eluting vii+3P o 2HixCur 8=8f4fB%}ane and ethyl acetate (1:1). The

el uted fractiongseqisd ninya)t(pesdlesverd ps@duciatwarge coll ected and
evaporated in vacuo to give 1,4-dioxaspiro [4,5]decan-8-o0l (97.9 g). 25 NWR

(cbc13, 8) : 1.4-2.0 (9H m, 3.7-3.9 (1H, m, 3.95 (4H, s) Preparation 17
To a sol ution ofhé extadtiing Chnpouhiemaphe ydxye bbject Compounds

15 obtained in the following Preparation 8 is given in the table
as below, in which the formula of the starting compound is in
the upper column and the formula of the object compound are in

the lower column, respectively.



30 pi peridinecarboxylate (12.98 g)

sodi um net
under
evapor at ed

gel
v/iv).

to give te

5

10

15

hoxi de net hanol

refluxing for 4 hours.

WOrP1igeidtio.

nt - but yl

in methanol (70 nl) was,
solution (37.8 m) and the m xtur
After cooling, the

28920

S sti

32 of n-hexane and et hyl

under

$0048%

rred

reacti on mxture was

The resulting residue was chronat oB¢HHNEI2h silica
(400 M) eluting with a m xture
The fractions 20 July 2004 WO 01/60846 PCT/JP01/01204 47 containing
t he obj ect conpound were coll ected and evapor at ed

acetate (5:1

reduced pressure
4-(5- nethoxypentyloxy)-l-plperldlnecarboxylate (16. 31

g) . This "Gi"l'“pGHnd was—rredi-atet Y tsed—as—the—star+ R3%) %Gnﬂﬁﬁuﬁclr fetf the 5
next step.| Preparagtiam Np8 |A sol ution of et hyloxswfleuor obenzoate (2.30 g),
4- 4- (et hoxybut'yl oxynet hy yprperidine trifluroacetate (3.6 g) and ;10
pot assi um icarbonate (4.73 g) in DVSO (40 m) mas stlrred at 140--150C for 4
hours. Thej reaction m xture was poured |ntofmat M50 m ) and extnacted
twice with ethyl acetate (80 nm). The exhg@ Nﬁmhiected washed with
sat urat ed jagueous sodi um hl ori de, drlmﬂuov na n |un1sulfate and
evaporated} i n vacuo. 15 The resulting reS| tographed om silica
gel (200 m{) eluting withfa m xture of n- h@%a hyI acetate (2:1
v/iv). Thel fractions contajning the desired @un were collectedjand
evapor at ed} under reduced pressure to give et hyt
met hoxybut yl oxynet hyl ) - 1- p§ peri dyl ] benzaad 29?6 g). 20 NMR (CDC13, 8):
1.20-1.45 (5H m, 1.50-1.%70 (3H m, 1.7@=1.90 (3H m , 2.84 . (2H} dt,
J=2.49 and{ J=12.8Hz) , -3.28 (2H, d, J=6.01Hz), 3.33 (3H, s), 3.35-3.50
(4H, m, B.75-3. 9 (2H, nm, 4.32 (2H, q, Jz--?.llkt), 6.85 (2H, d,
J=9.06Hz),] 7.92 (2H, d, J=P. ositive): ). 4
(M+1) Preparation 19 To af solution of tert-pytyl 4 o
(et hoxypent yl oxynet hyl ) - 1t plperldlnecarngy &Ie @ % ?
di chl oronef hane (50 m) angd ani sol e (4. 22Hn1) S ad ri Iuoroacétic
acid (8.55 m) under ice-cpoling 5B€ﬁﬂ>d gred at anbi ent
tenperature for 1 hour. The reaction ~m xture\ s ev ated in vacyo and
azeotropicplly distilled HOO CHB
ﬁIfK:XOH
Na0380
HO

Preparation 9

To a solution of a mixture of the starting compound (9) (5.4

gl

2-oxo-1,3~diacetoxypropane

(4.8% g) and acetic acid (0.78

ml) in a mixture of methanol {80 ml} and dimethylformamide (40

ml) was added sodium cyanoborohydride (1.71 g) with stirring at

ambient temperature, and the mixture was stirred at the same

temperature overnight.

in wacuo.

and acetonitrile (20 ml}, and the

solution was subjected to column chromatography on 0DS

(Daiso-gel,

SP-120-40/60-0DS-B (Trademark: prépared by Daiso

The reaction mixture was concentrated
To the resulting residue was added pH 6.86 standard
buffer solution (100 ml)

solution was adjusted to pH 8.5 with 1N sodium hydroxide. The

Co., Ltd.)) (400 ml) eluting in turn with water, 20% acetonitrile

in water and 25% acetonitrile in water.

The fractions containing



three times with toluene (30 m) and dried in vacuo to gi veg3gy 2004

4-5- (et hoxypent yl oxynet hyl ) pi peridine trifluoroacetate (7.30 50 July 2004
WO 01/60846 PCT/JP01/01204 48 g, crude oil). A solution of this conpound
(1.89 g), WMORM60844_f| yor obenzoate (1.21 g), and potassi urBCaFBEHate (2. 30
g) in DVBO (20 mM) was stirred at 150@3for 4 hours. The reaction m xture
was poured into water (100 ml) and extracted twice with 5 ethyl acetate (80
m) . The extracts were collected, washed with saturated aqueous sodi um

chi oride, dnbeshpuas c@sﬁqgaﬁﬁu%ls@Icfoqqect@&dazfd/@%bakséeam&eﬁe&ueed@@d _
resulting residue was chromatographed_on silica gel (200 m) eluting with

a ni xture PEESAVRRxaRcrAMRVeaRAtoRdsrale- (2The wedidumaras dyppBatia

cont ai ni ngtbhgldgstm@do]gjgmpm mhe ¢o) | egt£4 @nd evaporated under
reduced pressure to

et horvoent st oxRelkgr) T fad aéﬂradyﬁréénz%w 248 5L R (CoCL3, 8):
1.20-1.50 (6H, NI)IR @-Db@@b—ldgo qHo . o8 3I-1 % 1090 5(8312[) my.12. 84u( 24 dt,

jié;é?,;)”f’ é27575H§) 95%%#43%2)8 E‘szg’é € 3 0125%31 (aﬁsgn)ae céﬂr2d9§4H "
J=9.06Hz), 7.90 (2H, (4H, Im9. GA30)}-3. Bsemaﬂatmpﬁ 2058—&A5sql115}1| ofy pf met hyl
(125 ni) was heat ed St70 100 180 D hotn (Fin oot ol kbl & MTRd W
wat er, followed by @xITaltH,onl, Wi+8. 22Hp)l, #coatdH( 4x), TI@-Gorbi newd,

organi g layers were washed with water then dried over magnesium sul fate,

25 filtered and evaporated to give a crude product that was triturated with
i sopropyl et herARekass olmyi x| (Posdtthyk) 6- {175. pi ﬂér-ﬁ\m)nyl)nr cotinate (25 g)

Iight yell 4-3.01 (4H,
3.63.3 68 (4H g%‘?% ?%é’)@%ggg 5?F1cd5&*5{2§ﬁc32 % 5%%09(1H 3% dd, "
J=2.4 and 9Hz). 8.79 (1H, d, J=2. 4p) L NRSES (4], 2) 6.5222N( §F13)

Preparation 21 A solution of tent-but ¥hudal 4c (ARId@XUC . Qqnyh)ghg@yl]
1- pi perjdi necarboxylate (3.95 g) in a mxture of methanol (80 20 July 2004

WO 01/ 69846 PCT/ JP01/ 01204
Preparation 10
To a solution of trans—-4-methylcyclohexanol (4.55 g) in
ethyl acetate (50 ml) were added sﬁccessively triethylamine
(7.22 ml) and methanesulfonyl chloride (3.38 ml) with stirring
20 under ice-water bath. The mixture was stirred at the same
temperature for 1 hour. To the reaction mixture were added ethyl
acetate (50 ml), water (50 ml) and 1N hydrochloric acid (20 ml}
with stirring. The organic layer was separated, washed
successively with water, saturated aqueous sodium hydrogen
25 carbonate, water and saturated aqueous sodium chloride, dried
over magnesium sulfate and evaporated in vacuo to give
trans-4-methylcyclohexyl methanesulfonate (8.36 g).
NMR (CDCls, d): 0.90 (3H, d, J=6.46Hz), 0.95-1.70 (5H, m),
1.70-1.85 (2H, m), 2.00-2.20 (2H, m), 3.00 (3H, s},
30 4.50-4.70 (1H, m)

Preparation 11
Piperazine (54.9 g) and methanol (5 ml) was stirred at 120°C
to melt for 15 minutes. To the solution was dropwise added

35 trans-4-methylcyclohexyl methanesulfonate (33.0 g) and the



49 m) , THE (40 m) and 4N sodi um hydroxide (30 m) was Stﬂordh$rdzoﬁh 80C
for 2 hours. The reaction m xture was concentrated in vacuo 0 a residue
was added water 6100 m) and adjusted to pH 3 with IN hydrochloric acid.
The sol uti &P WB48xtracted twice with a 5 m xture of et hyRCHEAVER2M (100 nl)
and THE (50 m) . The extracts was dru4¢d over nmagnesium sul fate and
evaporated in vacuo to give

4 [I-(tert but oxycar bonyl ) - 4- pi peri dyl ] ben. zoi c acid' (3.64g). NWR (CDC13,
: i 10- 2H,
U750 (S yag il By Pl Bhue RibcaTRsel Sop Phoafop 2t 0

(Negatl ve)ceoBig,1 t(cr\/kmel)rerar:épanami@hunz@ VRS a@@@dﬂa&ﬁroﬂlw ml) and

4-11-(tertspuLoxycar %lé' hﬁesl@m %emlsixh):@eag%&@_ma%e(t%téfl 200 @m

1- hydroxybenzotn az Ffdgq I'n di chl oronet hane ( m) was ad
1- et hyl - 3-313d -TRF nigtdfy noﬁh@p%yé@@%mnﬁ d@mamt@élm grier q‘mca HCl)
(4.56 @ apgtdem éhmfétéé"%%dséx'r dﬁ&%@d 2HRIRAL .t MRS SHIE nbOFesidufrours. .

To the reaction mxture was _ad wat er _( 20 rﬂ%5 and 20 -an_organjc | ayer was
separ at ed %% %@ﬁéaowanhgﬁmr a%lehcaaaeéoh%oo Bh Y 2 ERDY e 2 B Sver

nmagnesi um g4l afém@mn@cmr ate@hhAol Vaed Gorfs s@mtdrﬁﬁhmohyab@xm@ul ting
residue in TH’:(S 39 was  added to a solutjon of .co nlumhcgroxide
(10 m)- i A4 THE - 307N gtheaﬁﬁiaéﬁ?oil%n%%‘?ﬁm@gaﬁ@et Sr’n‘:? 5&%5(} tirred
at h2I5 the gape %ﬂm@fﬁ&rag@‘ ﬁﬁrai;ob@ﬂéd ?_ﬁ)d@r reafiiideah pmems:.jllté ws%ﬂgkie_d )
et hy etate n nic |ayer arate washed wit
satura d ﬁbﬁeé ggg%%‘zft}ﬁm FFIH' Fﬁe Q?B?P%ﬁa %?mﬁ%;ﬁegsq)Um sul fate and
evapor ated in VERIO.CDUg, pdecitidat Binas, Jeibr.OftEdgr Bphedl .6 :’sBH;ota),geI
(200 M) eluting w t{] & ”11 XU rsc_.?HBO f zdo%hgorzgggwa @d4ge hggogﬁ !

‘an

v/v). The fractions ~tcontdining f he' desiTe ouh re co Fect
evaporated under reducél §resSor d4tle give tert-butyl 4-[4-

(am nocar bonyl ) -Ri R8T idinece 0X t g). NWR (CDC13, 6):
1.48 (9H, s), 1. M%.l(@h/%n%p%sgﬁggég 9%“3% ‘%ﬁ%m . 4.15-4.30 (2H, m
, 5.751%.25 (1H, broad m), 20 July 2004 WO 01//60846 PCT/JP01/01204 50
7.33 (2H, dyedaPadddiz)s2 7.76 (2H d, J=8.28Hz) EST MASS (nfz) (Positive)
. +

327.3
( A solution of ethyl 4-[4-{4-methylenecyclohexyl)-1-

piperazinyl]benzoate (100 mg) and Iridium black {30 mg) in a
mixturerf t-butanocl (1 ml) and methaneol (2 ml) was stirred undex
20 atmospheric pressure of hydrogen for 4 hours. The catalyst was
filtrated off and the filtrates were evaporated in vacuo. Ethyl
4—[cis—4—(4—methy1cyclohexyl)wl—piperazinyl]benzoate and
ethyl 4-[trans-4-{4-methylcyclohexyl)-l-piperazinyl]benzoate
were obtained in the ratio 5:1-6:1 by thin-layer chromatography.

Breparation 13

To a suspension of 1-{4-[5-(4-iodophenyl}-1,3,4-
thiadiazol-2-yllphenyl]-4-(4-methylcyclohexyl)piperazine (2
g) in DMF (40 ml) was successively added ethyl formate (0.56 ml),
30 dichlorobis(triphenylphosphine}palladium(II} (0.52 g} and 20%
sodium ethoxide ethanol solution (4.43 rl) with stirring and the
mixture was stirred at 40°C for 2 hours. The reaction mixture
was added diisopropyl ether (600 ml). The resulting precipitate
was collected by filtration. The precipitate was dissolved THF

35 {200 ml), insoluble materials were filtered off and solution was



Preparation 23 5 To a solution of text-butyl 4- [ 4- 20 20

(am nocaxbonyl ) phenyl ] - 1- pi peri di necarboxyl ate (3.34 g) in Sk')ﬁ ?[1‘8 m )
was dropw se added phosphoryl oxychioride (3.07 m) keeping under 10 C with
stirring-aN® 8844 xture was stirred at anbient tenperat §pP1289

m nutes. The reaction m xture was 10 péured into a m xture of saturated
aqueous sodi um carbonate (60 mM) and ice-water (250 m) with stirring and
extracted twice with a mxture of ethyl acetate (200 m) and hexane (80

m). The exlJagh-pay Washedud Wi oG dM ldb 3t Hpated: agHepss wRbdamyephor i de,

dried over magnesi um s\gﬁf ate and evaporated in vacuo. The 15 resulting

resi due wasetiondratiogr apheédiviedita civgeletp3d04mlP-Ieridiy with a nmixture
of n-hexa é{}ﬂ ¥ af 85 {4 s 240017 phERG1f LACEI BPEH TANTAII-29 t he
desired cg%po nﬁ’tﬁgr geggF? ecf% and n\é%/éé’or a?egl under reduced pressure to
gi ve tert-Yubgnzpates(leQandbhenyl ) -1 - pi peri di ne carboxylate (3.13 g) 20 IR
(KBr) 5 2227. 45vk698p81.1877.8,93L60863(38p04.,21.3428. 27 (1369 ®) cm.42 NWR

(CDC13, b): 1.48 (9H, s%i .50-1.90 (4H, %L, 2.60-2.95 _(3H, g} 15-4. 30
(2H, n), 7.30 (2H, d2H3=® IBLLIHZ). 6-86 (@ ,dd:J"g:éﬁ%éHZ)'%#Aﬁ’ W&és
(mz)(Positive): 30833 (M-+Na) Preparation 24 A mixture of cis-1-
(4-met hyl cycl ohexyl ) pjperazine -(2.15 g) , 4-fluorobenzonitrile (1.72 g)
and pot assi um 8@%‘045{/@64%5@)”23@1]% n DMSO (25 ) was stirred at 140C
for 4 hours. The reaction m xture was poured into water (150 m) and
extracted %vm ce g.th lglt hyl acetate (150 m ). The extracts were .coll ected,
washed Qi tHES queous sodium chloride, dried over nmagnesium
sul fate and evewarabedtionm wicwethyihéripbahylpgoseseniuan Wwrsndde (13.7
chr omat ogr aphed Si h)i el (2 gh) ' W ﬁl__% st HL e 209y 2004
WO 01/ 6084%7[)!981'/[)?%81/( iggﬂg) gqf(sotgigg-. e}?‘g#\%ééan .e.teLy gcet ate %2: 1 \L;‘:}/)v). The
fracti ons undert dicewgpoliegdesd ride cdmtoandvaer et goteddoed lahdhe@ygpdtat ed
under redugod: HrESUR Legkve RHWE dsslGic: 4,44 methyl cycl ohexyl)
- 1- - pi per azi nyﬁ ben onitﬁle g§.81 C-. SQIS\II\/R (CDbC13, 8): 0.93 (3H, d,
J=6. 87ty) , dio%aEni U {,FHderpn-820n8. £° g ql1Masiropvigeradeed 449 TS
3.25-3.35 {4thtion under ice-cooling and then stirred for 1 hour at room
temperature. The reaction mixture was poured into water (300
ml) and extracted twice with ethyl acetate (150 ml) . The extracts
were washed with saturated aqueous sodium chloride, dried over
20 magnesium sulfate and evaporated in vacuo to give a residue. The
residue was washed with a mixture of hexane and ethyl acetate
(5:1 v/v) (300 ml). The resulting precipitates were collected
and were chromatographed on silica gel (500 mi) elutiqg with a
mixture of n-hexane and ethyl acetate (5:1 v/v). The fractions
25 containing the desired compound were collected and evaporated
under reduced pressure to give 8-methylene 1,4-
dioxaspiro[4,5]decane (5.56 g}. ‘ _
NMR (CDClsy, 8): 1.70 (4H, t, J=6.46Hz}, 2.29 (4H, t,
J=6.84Hz), 3.97 (4H, s), 4.67 (2H, s)
30
Preparation 15
A solution of 8-methylene l,4—dioxaspiro{4,5]decane (5.55
g) in a mixture of acetone ({60 ml) and water (4 ml}) and p-
toluenesulfonic acid:nonohydrate {1.37g) was stirred at ambient

35 temperature overnight. To a solution was added p-



m, 6.86 (2H, d, J=9.06Hz), 7.48 (2H, d,'J=9.04Hz) APCl MASH 2004
(mz)(Positive):284.3 (Mr+1) 10 Preparation 25 To a sol ution ot

4- hydr oxycycl ohexyl cycl ohexane (25 g) in acetone (250 mM) was added
dropwi se WWhI40¥46ri ng 2. 67N Jone's regend (77 m) at OCGCHHEVMAM ure was
then stirred for 1 hour at OC. The orgnic |ayer was coll ected and
evaporated. The .15 reaction m xture was added to a m xture of water and
di ethyl ether. The organic |ayer was vvashed wi th water, sodi um hydrogen

carbonat e $6LULLOR BRI 100 HaRGAKAIDLE (RVEF 4 é.g:a'fﬂf@f Alg ey ] £ds over

magne5| um sul fate magnes! um sul f at e was
f| | trate wasicovaeart We@nbanqm@@dfpre%M@szo Blhyl @@etate (150

--cycl ohexyl qyed QB@ééW@hé Ji%a%h% mi\lé@f 113hhe§3)5019t§014- v.-A.xs( ﬁgls.h@m
1419(8Hrr) m, 2.15-2.5

(M++7.) 251Prigpa afﬂwélnwa‘eem %Fﬁfﬁéﬁdoﬂ@&%&wIsoéh%rhwc(gfnlgaﬁb?n@ﬁe

di chl OrS”TEEHan§atL€§9té’6 )ad%%u%ogbaﬁuhochf&ﬁié N i idPeR rapgBaRsenR. and a
sol ution di met hyl sul foxide (6 m) in dichl or onet hane (6., M) was added

sl ow y andSE?‘f??%oaff‘%re‘i@%aﬁﬁfjeé“ai’“‘?%c %etll?%‘sqf]é%é‘tgl ﬁSlQEerrW%ure was
added a SObﬂkbﬁﬂt@ér hedr&i@q&kalgéi (DBOCﬁ{pi C&@ﬁdxﬂg drieh £2m6x@hrén

di chl or onet %qgégﬁ \21 t o nmai ntg reaf on, terrpegature and
stirred foP*Z %\tet Xé@celt(?tt%égr é’c/t"’) e Rt s cqnbagning
triethyl gm;ne delsd.red ﬁbl)lp@lhm\hyére'r&tﬂrﬂ.édﬁd sﬁatelv@@:owaxéur@cwﬂ Qé&dcéﬂl war(rjn
to roo 5 temperature.. To the reaction mxture was added_.a ni chl ori de
b0 DoTad SoBEETBIES hn ek TR s ane T T e e e T &l e
or gani ¢ | agempwasd twkennardidipdtd vowdrasradpeeskant s faimgouhlde fprghiesi um
sul fate wasg . thggé d off, and the filtrate was concentrated under reduced
pressure to grv , - et hoxy--1,1" -bi (cyclohexyl) -4-one (1.62 g). 5 NWR
(CbC13, 8) : O. 9 2.5 (184 mM , 3. 0-3.2 (1H m , 3.35 (3H, s) NMASS (nz)
. 233 (Mr+pl b Preppsation 27 10 A solution of

4- (4- hydr oxyphenyl) cycl ohexanone (5 g) and iodonethane (0.828 m) in
N, N- di A2t hyl f or Fin® d@ol'woiqn Yfnds ¢- d10xasp1ro[4 5}decan-8-one (96.9 g)

in methancol (1 1) was added portionwise sodium borohydride (46.9
g} under ice-cooling. After stirring for 3.5 hours under ice
cooling, the reaction miﬁture was successively stirred for 3
hours at room temperature. Then the solvent was evaporated in

20 vacuo and the residue was purified by column chromatography on
silica gel eluting with a mixture of hexane and ethyl acetate
(1:1). The eluted fractions containing the desired product were
collected and evaéorated‘in vacuo to give 1,4-dioxaspiro-
[4,5]decan-8-0l (97.9 g).

25 NMR (€CDCls, 8): 1.4-2.0 (9H, m), 3.7-3.9 (1H, m), 3.95 (4H,

5)

Preparation 17

To a solution of tert-butyl 4-(5-bromophenyloxy)-1-

30 piperidinecarboxylate (12.98 g) in methanol (70 ml) was added
28% sodium methoxide methanol solution {37.8 ml) and the mixture
was stirred under refluxing for 4 hours. After cooling, the
reaction mixture was evaporated in vacuo. The resulting residue
was chromatographed on slilica gel (400 ml) eluting with a mixture

35 of n-hexane and ethyl acetate (5:1 v/v). The fractions



treated with potassium carbonate (4.36 g) at roon1tenperat%b%u|2@b428
hours. Water was poured into the reaction mxture- And there 1 ng
precipitate was collected by filtration and washed '15 with isopropanol and
di i sopr opyWRH$8#46t o gi ve 4- (4- net hoxyphenyl) cycl ohexanofeHP8L/ERe g) . NWVR
(CDC13, S): 1.75--2.35 (4H m, 2.4-2.7(4H m, 2.9- 3.1 (1H m , 3.80
(3H, s) , 6.87 (2H, d, J=8.7Hz) , 7.17 (2H, d, J=8.7Hz) 20 MASS (m z) :
227 (M++23) Preparation 28 To a solution of 4, 4-dinethyl-2-cycl ohexen-I-one

(10 g) in 8}1@9{@{ é{t ms’%}ﬁge‘éﬁ%@ﬂ@SQn&%&Pﬁ Jhc?ldleLHP ”a%iﬁe %gé% fq and

25 hydrogen gas a ressure for ours I on
m xture masnﬁertEﬁdﬂtedﬂn¥asﬂwreate pave coaceriytatled Hy - evaporatlon under

50100, BEH R e St e e arla 0 9 g (oo
2.3-2.45 (ermpoynd/nes (imnefiately yomd 3@3)thpr ébaxmnan\FOWOAnm ﬁ@nr’%h@f
cis-1-( nﬁggylgggéohexyl)plpera2|ne (29.6 g), 35 ethyl 4-fluorobenzoate

(41.0 g) and pota55|un1carbonate (67.3 20 July 2004 WD 01/60846 53
PCT/ JP01/ 01204 g) in DVMSO (300 m) was stirred at 140C for 9 hours. The

reacti on pBLxbiFe:Was fpured into water (1.2 1) and extracted twice with
ethyl acetate . The extracts were collected, washed with
sat ur at ed aqueoﬁssgzgg%ﬁﬁ(ﬂﬁ(ﬂﬁhﬁé gl eareherzerighed -3 Sirf 4rd~ 5 and

evapor at ed (h@tﬂ@ﬁyﬁhfi m{y&z@tﬂym) @gFé%aﬂﬁ@ Yesf BivorRicageapbed @n shdi ca
W a m xXture

P e 17 AcPPERE Lt S HARFCA H -d8sP oinc DMEBUHED JERe 7681 FEcteniatl
evapprated1@0dEbOT@¢@&&dhoﬂtessmhexk@p@uwaqﬁiﬂdrewaspouredlntowater
FLis s TS S R0 BELAZL AN DRIRORLE BTl DndlR o,
M, 2.15-2e2brédts wre PG 2 ) @ébhed)wiﬂhZﬁaﬁhﬁﬁla@4Hquﬁpus4s@@1@@Fi qd,
J=7.11Hz), cﬁlgﬁiégridf&edjggegqﬁggneééu%?s&ffgtétand evaporated in vacuo.
15 The resulting residue was chromatographed on silica gel (200 ml)
eluting with a mixture of n-hexane and ethyl acetate (2:1 v/v).
The fractions containing the desired compound were collected and
evaporated under reduced pressure to give ethyl 4-[4--({4-
methobeutyloxymethyl)—l—piperidyl]benzoate {2.76 g}.
20 NMR (CDCls, 8): 1.20-1.45 (5H, m), 1.50-1.70 (3H, m),
1.70-1.90 (3H, m), 2.84 (2H, dt, J=2.49 and J=12.8Hz),
3.28 (2H, d, J=6.01Hz), 3.33 (3H, s), 3.35-3.50 (4H,
m), 3.75-3.90 (2H, m), 4.32 (2H, g, J=7.11Hz), 6.85
(2H, d, J=9.06Hz), 7.92 (2H, d, J=9.01 Hz)
25 APCI MASS (m/z) (Positive): 350.4 (MT+1)

Preparation 19
To a solution of tert-butyl 4-5-

(methoxypentyloxymethyl)-1l-piperidinecarboxylate (1.75 g} in
30 dichloromethane (50 ml) and anisole (4.22 ml) was added
' trifluorocacetic acid (8.55 ml) under ice-cooling and the mixture
was stirred at ambient temperature for 1 hour. The reaction
mixture was evaporated in vacuo and azeotropically distilled
three times with toluene (30 ml) and dried in vacuo to give

35 4-5-(methoxypentyloxymethyl)piperidine trifluorocacetate (7.30



15 J=8.87Hz) EST MASS (m z)(Positive): 683.4 (2Mt+Na), 331&?%\](]&2 . The
foll ow ng conpounds [Preparations 30 and 31] were obtained according to a
simlar manner to that of Preparation 20 2-9. 25 30 35 Preparati on 30 Ethyl
4-[ 4- ( 5- reMOLUPPBAL yI oxy) - 1- pi peri dyl ] benzoate NWR (CDCl*STP”%‘?ﬂ?H% 36 (3H,
t, J=7.12Kz), 1.37-1.75 (8H, m, 1.854805 (2H, n), 3.00-3.18 (2H, m,
3.33,(3H, s), 3.34-3.60 (5H, m, 3.60-3.75 (2H, mM, 4.32 (2Hr qt
J=7.11Hz), 6.86 (2H, d, J=9.00Hz), 7.90 (2H, d, J=8.93Hz) ESI MASS

(m z) (Posi i verudd72iB) ( MarNyl urriepabat tads dodgddd (1.89 g), ethyl

4--[4-(6-met hoxyh | oxy) - 1-pi_peridyl]benzoate NVR (CDC13, 85 . 1.3-1.8
(3H m ,”%gg‘z‘gf‘gé%’i%%’?%”;z% 853%‘?(?211“&)@3‘? HEe JF 38 gl3ly (5h,
m, 3.6-3.8MEBH[20M\1) a2 (ZHred ad=750F¢izjor H.Burs2H, THe 3&8tidi) . 20
July 2004 VO gl/ 60846 PCT/ JP01101204 24 @ 5%8. Od(ZFgr: S| MASS |
(m 2) (Posi &)+ 3BT BIUERF+NAYC Mak <4 AP B Aan 289 arashssb hei6R with
4- [ 4- (45 neehpit yeodedtadey (B0 Ink) .pi Ties azdtaykblbenzahydl datted ( idsA8dgyiand
pyridi ne ( 4 in  THE (374 m) -was .added 4-iodobenzoyl. chlorjide (11 g)
under ice%éggf%%daaﬁéletoﬁg %?‘)Z(Jf‘ﬁr?ec)k\;vﬁglg?rr HFLPVERE J‘Pﬁ‘rff)‘éi FFe for
1 hour. Thendeevtporatecktiur vaws .aditbd wasert {3y G sildue. wihe 10 resulting
precipitat J-l.tration I e _giV .
N - (4-i odogg%@%f%%ﬁﬁ&?ﬁe%%ﬁcgyé%hégg Yy -edlﬁ‘:;tgé‘ﬁa%’ilﬁ%Tb‘&hﬁ%‘h@%razi de
(22. 45 g). cAVR-IEMBE d61d Bthyl. 88eBade (3H. njy) 1. Xhe3£3AcEi8E n), 6.99
(2H, djoJ BoRtRInind-a% (Rl S ) : : devds, ),
7.52 (2H, d. st?ﬁri{a’?%ﬁ?# 2111%(‘11%@?5’%@1‘6%% é(%i,ééséfdwéég ?‘r’r%%‘%g%%
( Me+1) under reduced pressure to give ethyl 4-[4-(5-
methoxypentyloxymethyl) ~1-piperidylibenzoate (1.21 g}.
NMR'(CDC13, 8): 1.20-1.50 (6H, m), 1.50-1.70 (5H, m),
1.75-1.90 (3H, m), 2.84 (2H, dt, J=2.49 and 12.7Hz),
15 3.28 (2H, d, J=6.02Hz), 3.33 (3H, s), 3.39 (4H, q,
J=6.57Hz), 3.75-3.95 (2H, m}, 4.32 (2H, q, J=7.10Hz),
6.86 (2H, d, J=9.06Hz),‘7.90 (2H, d, J=9.00Hz)

Preparation 20
20 A solution of methyl 6-chloronicotinate (25.4 ¢) and
piperazine (38.3 g) in dimethylsulfoxide (125 ml} was heated at
100°C for 2 hours then cooled and diluted with water, followed
by extraction with ethyl acetate (4x). The combined organic
layers Qere washed with water then dried over magnesium sulfate,
25 filtered and evaporated to give a crude product that was
:triturated with isopropyl ether-hexane to yield methyl 6-(1-
piperazinyl)nicotinate (25 ¢g) as a light yellow powder.
NMR (CDC13,‘6): 1.81 (1H, s), 2.94-3.01 (4H, m), 3.63-3.68
' (4H, m), 3.87 (3H, s), 6.58 (1H, d, J=9Hz), 8.01 (LH,
30 dd, J=2.4 and 9Hz)}, 8.79 (1H, d, J=2.4Hz)
ESI MASS (m/z): 222 (M'+1)

Preparation 21
A solution of tert-butyl-4-{4-{methoxycarbonyl)phenyl]-

35 1—piperidinecarb02ylate {3.95 g) in a mixture of methanol (80



The foll ow ng conmpounds [Preparations 33 to 46] were 20 obh& e%e cordi ng
to a simlar manner to that of Preparation 32. Preparatio é@ g}ﬁ
4-[2-[4-(4-nmet hyl enecycl ohexyl)-1- 25

pi per azi nleS’éWéé‘S?ﬁ ] hydr azi nocar bonyl ] benzoate | R (KBr): BGE#0181288 2043,
2837, 1722, 1678, 1645, 1608, 1510 cnm¥21 NWMR (DSMO-d6, $): 1.10-1.50 (2H,
m, 1.60-2.10 (4H, m, 2.15-2.40 (2H, m, 2.50-2.70 (4H, m, 3.10-3.40
(44, 30 zn), 3.80-4.00 (2H, m, 4.61 (1H, br s), 6.98 (2H, d, J=8.9Hz) ,
7.81 (2H, h) Jﬁ&F B )mi) &n54l4dbdim B78r6kiEde , (30LALP6wd s Ht igkedld 57 (1H,

s) MASS ( Mr+1 478 35 Preparati,on 34 20 Jul
2004 WD o%@cﬁaﬁ R}é’fﬁgll’ﬂlﬁ Ie%%%?%mf‘ “re(')&s a%she’;&r’?wa Y
pi perazi nytd tremé@yﬂhby«ﬂﬁaazaldm@@awbﬁéayl {loenmdat #nd aﬂﬁﬁbtbﬁ% @H B) with4l. 4
gN?5IiL (4ﬁgﬁ5ﬁ§%%@g%224x5 Pre he sgyuéémy%%éyextracted twice with a

pi per azi nythixphery blt- étByJélatclaartatHeaQIﬂG adyl drokTEdat 80 mIARCITHMASStEaLky: 539.

M++1) 10 i o 1-

p vz my T 68001 £%55 Gl i S i SCre iR R Mopedo 7
(2H, m, 144i%- B:G(IQJ-fburlf:nyczrlQQn:{QH'Q RiPeJi?IYlHZ?nZQlGL-EZ:@L( 3548 ; -3.
(4H, m, 3.90 6. 98,62 yJ - 2 i 9 02
I 7sz§’»§3 é%'ﬁu?) 88 9 4é Haz;\mz? 1!8*%% (79083e4ﬁ )"x'm .89 .48 t'ﬁlia S)
APCI MASS (i z) (Pos(|3tH|rv§‘? 4437@—41?( H 90 p?e%%ra%moﬁirsﬂ—ﬁ 3[3 2fa-'[ 4-
[ 4- (71dvet hoxyhept ylgoxw) qggl ohexytd -27kiz)pi perazi nyl | benzoyl ]

rllg%azhgzgar bon Ssgbenzoaéﬁ (Négat ge) %%%3,1 %858 1724, 1682, 1645, 1608,

4
0
4

Preparation 22
To a solution of 4-[l-(tert-butoxycarbonyl)-4-

15 piperidylibenzoic acid (3.64 g) and l-hydroxybenzotriazole
{(2.73 g} in dichloromethane (40 ml} was added l-ethyl-3-(3'-
dimethylaminopropyl)carboediimide hydrochloride (WSCD - HC1)
{4.56 ¢g) and the mixture was stirred at ambient temperature for
3 hours. To the reaction mixture was added water (20 ml) and

20 an organic layer was separated and washed with saturated aqueous

. sodium chloride, dried over magnesium sulfate and evaporated in
vacuo. A solution of the resulting residue in THF {30 ml) was
added to a solution of conc. ammonium hydroxide (10 mil) in THF
(30 ml) at ambient temperature and the mixture was stirred at’

25 the same temperature for 1 hour. To a reaction mixture was added
ethyl acetate (200 ml) and the organic layer was separated,
washed with saturated agqueous scdium chloride, dried over
magnesium sulfate and evaporated in vacuo. The precipitate was
chromatographed on silica gel (200 ml) eluting with a mixture

30 of dichloromethane and methanocl (9:1 v/v). The fractions
containing the desired compound were collected and evaporated
under reduced pressure to give tert-butyl 4-[4-
(aminocarbonyl)phenyl]-l-piperidinecarboxylate (3.34 g).

NMR (CDClg, 0): 1.48 (9H, s), 1.50-1.90 (4H, m), 2.60~2.95

35 (3, m), 4.15-4.30 (2H, m), 5.75-6.25 (1H, broad m),



N
ol
Z
%

(DSMD-d6, 5) : 1.0-2.1 (18H, m), 2.2-2.4 (1H,
9 ( " 2ﬁ§luly%§117 9 (2H,

3.0-3.5 (9H, m, 3.20 (3H, s), 3.90 (3H, s), 6.9-7.1 (2H,

m, 8.0-8.2 (4H, m, 10.26 (1H, s), 10.58 (1H, s) ESI MASS

(m z) (Posi WMQMI984609. 5 (M++1) 30 Preparation 38 4- [2-- FCHIPQAL1204 4.

(8- Met hoxyoctyl oxy) cycl ohexyl] --1- pbperazinyl.]benzoyl]

hydr azi nocar bonyl ] benzoate IR (Neat): 2931, 2856, 1724, 1680, 1647, 1608,
1520, 1281, 35 1240, 1113 cm1 20 July 2004 WO 01/60846 PCT/JP01/ 01204 56

NVR (DSMO-d6, 6) : 2 2QH, 4122 , z 4H, n),
3.0-3.6 (9H, m), 3. ;71%?3#}%)9 3J?o 1(4:?%) ? 46(?{ k! JJ& 52%%7 (-7.9m%2H,
M), 8. 0-8 2 (4HESTHMASSI(nEe) (Resiwhve)ro 3§§ LB tlia)s ESI MASS
(mz)(Positive): 623.5 (Mr+1l) Preparation 39 Methyl
4-[2-[4-[4-(5-net hoxypentyl oxy)-1- piperidyl]benzoyl]
hydr azi nocBESRaEaliithLsate 10 NMR (DSMO-d6, b): 1.20-1.60 (8H, m,
é 88 (13%5 (2H, 'f%ga sgol}l%l%nzef(iéktmutﬁ 2t 1@3H, s), 3.25-3.80 (7H m,

Hz 2H, d,
J=8. 56Hz) , %‘"W?WOWl)Ehgngilﬁf“P%%ﬁ(‘fg HES’XYH"E‘)"—%%?’ % 3’%)1“ Q@F(EST

I\/ASS ghrﬂz) (RDS:}\I)I Wes c&%@wﬁisél\/&dt:i@d Rrosypdioatyil ory 4Bl dietdwy | (34.-07[ 21y [4- [4-
ne oxyhe [0):4 e h 20
(CDCls §hnge” 18 S5t PELERY g YL MRS HADRA IR

.5 (S&inb:ms)nt ZGpRrat(2e, foF, 18 . 0hiRE. sThe BedStiFHMiktuFeowasy) ,

4

5 ]}(ﬂ goui%g é%@ rZ:.f%_QlfQZF‘E l_f.é:‘:urh‘t%dlsgﬁﬁeo@s %fﬁ%ﬁpccgrbo]rraa:e 5'6@) ,
5) ( Posint | it 1=5q*zﬂa¢@r( K39 plprehe &FFéﬁlﬁ‘i an@tmracted twice with
:

Z/—\

- [4-[ 45 (A fRL OO e MBEBY Y e 1200 RANT dnb] ReRZHY! 180 ml). The

azi nocar bonyl | benzoat e
extract was washed twice with saturated aqueous sodium chloride,

:rh’“u)\loo
3‘01\100

<
Q|_|

dried over magnesium sulfate and evaporated in vacuo. The
15 resulting residue was chromatographed on silica gel (300 ml)
eluting with a mixture of n-hexane and ethyl acetate (4:1 v/v).
The fractions containing the desired compound were collected and
evaporated under reduced pressure to give tert-butyl 4-(4-
cyanophenyl)-l-piperidine carboxylate (3.13 g).
20 IR (KBr): 2227.4, 1699.0, 1677.8, 1608.3, 1504.2, 1423.2,
1369.2 cm™1
NMR (CDClg, d): 1.48 (9H, s), 1.50-1.90 (4H, m), 2.60-2.35
{34, m), 4.15-4.30 (24, m), 7.30 (2H, d, J=B8.26Hz},
7.60 (2H, d, J=8.33Hz)
25 APCI MASS (m/z) (Positive): 309.3 (Mt+Na)

Preparation 24
Amixture of cis-1-(4-methylcyclohexyl)piperazine {(2.15 g},

4-fluorobenzonitrile (1.72 g) and potassium carbonate {(4.89 g}

- 30 in DMSO (25 ml) was stirred at 140°C for 4 hours. The reaction
mixture was poured into water (150 ml) and extracted twice with
ethyl acetate (150 ml). The extracts were collected, washed with
saturated agueous sodium chloride, dried over magnesium sulfate
and evaporated in vacuo. The resulting residue was

35 chromatographed on silica gel (200 ml) eluting with a mixture



30 NW\R (CDC13, S): 1.2-1.9 (9H, m, 2.7-2.9 (2H, m, 3.2-3.5 (6H n), 3.33
(3H,.s), 3.8-4.0 (2H n, 3.94 (3H, s), 6.84 (2H, d, J=9. @-I£5‘|¥290474 (2H,

d, J=8 . 9Hz 7.91 (2H, d, J=8.4Hz), 8.06 (2H, d, J=8.5Hz), 9.40 (1H, d,
J=5. OHz), WOMIOME o J=5.6Hz) 35 (+) APCI MASS (m z) ( PORSRAEIN9I20497 93
(M++1) 20 July 2004 WO 01/ 60846 PCT/JPGL1/ 01204 57 Preparation 42 Methyl
4-- [2- [4-"- [4- (5-nethoxypentyl oxymethyl) -1-- pi peridyl]benzoyl]

hydr azi nocar bonyl ] benzoate 5 NVR (CDC13, 8): 1.2-1.9 (11H nm, 2.7-2.9 (2H,
M. 3.2-3.8¢ BkkxdHe ShBBubd asbradeBishD (AN, ”)I'zhe3f94c(:§bhss) 6. 83

(2H, d, J=9.O0Hz) , 7.74 (2 d, J-8.4Hz), 8,05
(2H, d, J=8cR¥Bining Ahg ﬂqSlered geupgw W%? 66’1( ﬁqteal aﬂldse?ﬁlafyraﬁﬁ%a
Z/AS(S4(mZ%ﬁﬁ?@ttflé/cﬁ)ceclﬁ;%&e%s@%'*%)gf'{}elﬁfp@if@l o;n-[/&s:v;at—hw- 4-- [ 2-- [ 6- [
- nme CYCl ohex - | Rer azi - - | C n
hydr azi noc’ﬁﬁg 4 3]@&%6%’9@“ ?TS’QRIWEE%CH e’é%yn téyléﬁ (@H88 g)J 6. 9Hz) ,
% 362 (()53|(_|9H )rT)NGMREé(CbCZ. 33 §1H0.m3 (38, G,25%6( 4zM 1. @816-83) gofidkny M)

S
J=8. 4Hz), 8.69 (1H, %‘%ﬁz@%i“(#} 'AI3C:IG%I\/%6§8 @% ("g)ds. t-'Z\{} ey- gﬁsb‘“gv
(Mt+1) 20 Preparati o 44 .88t hepH, d, J=9.06Hz), 7 48 (24, d, J=9.04Hz)

oot Cob L SRRy uPLS) TR PR N 0. 0« 0,020 (120

rr), 2224(1H in), 2.6-2.8 25 (4H, m, 3.6-3.8 (4H, n), 3.96 (3H, s),

. 62 (Hg )oz 7-8-8.0 (3H, m, 8.14 (2H, d, J=8.5Hz), 8.69 (1H,
d J=273Hz S (mz) (Positive) : 480.20 (M++1) 30 Preparation
45 Met hyl 4- [ Po-a [scdutfion- of MdidrcayclycheRpkylcychoprsand rgh- 8} in

py“dyllcaé d aa' nggar @éﬁ’&]#%%‘i%%e $AGL3, @679 §or:l-e‘os(5H
éal(gHz §e§§§ﬁ { l) at Otjf The mixture W:TMzhen QZlgézd for 1 hou M.

at 0°C. The organic layer was collected and evaporated. The
15 reactionmixture was added to amixture of water and diethyl ether.
The organic layer was washed with water, sodium hydrogen
carbonate solution and brine. The organic layer was taken and
dried over magnesium sulfate. Theﬁmgnesimnsulfatewasfiltered
off, and the filtrate was concentrated under reduced pressure
20 to give 4-cyclohexylcyclohexanone (19.57 g).
NMR (CDCls, 8): 0.8-1.4 (6H, m), 1.4~1.9 (8H, m), 1.9-2.15
(2H, m), 2.15-2.5 (4H, m)
"MASS (m/z): 181 (Mt+1)

25 Preparation 26

A solution of oxalyl chloride (2.14 ml) in dichloromethane
(80 ml) was cooled to -78°C in nitrogen atmosphere, and a solution
of dimethylsulfoxide {6 ml) in dichloromethane (6 ml) was added
slowly and stirred for 10 minutes at -78°C. To the reaction

30 mixture was added a solution of 4'-methoxy-l,1’-

bi(cyclohexyl)-4-0l (2.6 g) in dichloromethane (26 ml) slowly
to maintain the reaction temperature and stirred for 2.5 hours
at -40°C. To the reaction mixture was added trlethylamine (12.4
ml) slowly. Then the reaction mixture allowed to warm to room

35 temperature. To the reaction mixture was added ammonium chloride



35's), 6.62 (1H, d, J=9.1Hz), 7.8-8.0 (3H, m), 8.13 (2H, 22 Jul %2004 WO
01/ 60846 PCT/JPOI /01204 58 d, J=8.3Hz), 8.6-8.7 (1H, m ( 9JNﬁéP SS
(mz)(Positive): 494.20 (Mi+1l) Preparation 46 S Met hyl
4-[ 2-[ 6- [ aWUVE%49| cycl ohexyl ) - 1- - pi perazinyl -3 - PCT/IP01/01204
pyri dyl ] carbonyl ] hydr azi nocar bonyl | bengpate NWVR (CDC1l3, b): 0.8-2.0 (14H,
m, 2.2-2.4 (SH m, 2.6-2.8 (4H, m, 3.6-3.8 (4H,-m), 3.96 (3H, s), 6.63
21?, ol,C J=9.2Hz), 7.8-8.0 (3H, m), 8.0-8.2 (2H, m, 8.6-8.7 10 (1H zn)

+) APCI ] It ve) . 4. - i i on of
N (210 dg@gﬁlz%y f%ﬁ@’%j{h’(yi %%etaf"cge- 20, %aéalgﬁsgéwasoea@n AndUBRERS
met hyl cycl ohexyiapnesi pinpet sty |Benpaggeshun ¢alfaregmyfilheragaidi-ne (459
m) was {1 & Qo] 1 PLOSRAQT s RAHAYM hilfed TbadcellpINbint oaflwd 120C

for 2.5 hours. The reaction mxture was sol ution of sodi'um
hydr oxi de ¢5i@etg)odvr ndt ePi(gzoboheFyl) —4rieaer ddulbei AY-preci pitate was

col | ected, washgek \(\tbblgp%qn@;92§.5Tﬁ@sﬁpmqr3w@ss.r;ecznﬁ$tr@l,l Bzed f3mm THE
(800 mM) and dried to grve

1-[ 4-[5- (4-i odophenyd)) - 1, 3, 4-t hi adi azol - 2-yl ] phenyl ) - - 4- - (4-

met hyl cycl ohexyingd pefaai.ne3616m%21p) . NVR (CDC13, 8) : 0.93-0.96 (3H m ,
1.47-3.36 (18H, m , 6.95 (2H, d, J=9.0Hz), 7.68-7.90 (6H, m 25 MASS
(mz): 545 (Mt+1) The foll owi ng conpounds [, Preparations 48 to 55] were
obt ai ned apgepghiagi dip 27 simlar manner to that of Preparation 47. 30 35

oi per add nyl | phebyq e 7 4 b ot Do RmrpRactS, 921
0.8-1. 05 (2btHom@thahel-A.BAOMI)mMin R, R2d{r@&thyd fakmakife 2288ulIUHabhr s),
3.33-3.38 {:JA:'eHétegg ’wiad}?%ozt%s‘]slilu% %ggéox\/\g%gl(ﬁ.%%fg{/ ‘yggl:l'l/ Qé'lgggérature
for 28 hours. Water was poured into the reaction mixture. And
the resulting precipitate was collected by filtration and washed
15 with isopropanocl and diisopropyl ether to give 4-(4-
methoxyphenyl) cyclohezanone (6.815 g).
NMR (CDClsz, 8): 1.75-2.35 (4H, m), 2.4-2.6 (4H, m), 2.9-
3.1 (1H, m), 3.80 (3H, s), 6.87 (2H, 4, J=8.7Hz), 7.17
(24, d, J=8.7THz)
20 'MASS (m/z): 227 (Mt+23)

Preparation 28

To a solution of 4,4-dimethyl-2—-cyclohexen-l-one (10 g) in
ethanol (100 ml) was added 10% palladium on carbon (1 g), and
25 hydrogen gas at atmosphere pressure for 4 hours. To the reaction
mixture was filtered. The filtrate was concentrated by
evaporation under reduced pressure to give 4,4-
dimethylcyclohexanone (10.03 g}.
NMR (CDCly, 8): 0.92 (3H, s), 1.10 (3H, s), 1.25-1.4 (2H,
30 " m), 1.5-1.75 (4H, m), 2.3-2.45 (2H, m)
MASS (m/z): 149 (MT+23)

Preparation 29

Amixture of cis-1~(4-methylcyclohexyl)piperazine (29.6g),
35 ethyl 4-fluorobenzoate {41.0 g) and potassium carbonate (67.3



59 (3H, s) , 6.96 (2H, d, J=9Hz) , 7.89 (2H, d, J=9Hz) , 2&35%51
J=8.6Hz), 8.15 (2H, d, J=8.6HZ) APCI MASS(MZ)(POS|t|ve) el ‘l|v|++1) 5
Preparation 49 Methyl 4-[5-(4-[4-(6-methoxyhexyl oxy)--1-

pi peri dyl ] BHEH fﬁf”}‘“’l 3, 4-t hi adi azol - 2--yl ] benzoate ~NVR ( COHIFOUER04 1 3.2 1
(12H, m , 3.0-3.2 (2H, m) , 3.33 (3Hs3s), 3.3-3.6 (5H, in), 3.6-3.8 (2H,

m, 3.96 (3H s), 10 6.96 (2H, d, J=8.9Hz) r 7.88 (2H, d, J=8. 6Hz) , 8.06
(2H, d, J=8.6Hz), 8.15 (2H, d, J=8.6Hz) (+) APCI MASS (nfz)(Positive):

510 47 (M++1 R I QR 15 | o N Th e
4-[5-[4- [ﬁ’i 5@%){(3 uto ‘?rae%%t FXat 140°C for 9 hours. e reaction

pi peri dyl |mpirsmrd wasspaumdaszapzonatez y11®ehl curck exfvRCtedArgice Wit 2-2. 0

195, T o Gkt aoghs S By Bt e ggdvioted B 1

(4H, m (ﬁa%tamsguewa)qqdamm rlch%dz;eéwqu mlaﬂéﬁéil}i’[ﬂlsdﬂf@f%t hyI

4-[5-| ‘W enty t 2 d
pi peri yI] enyI -1,3,4 il |gg§g§§ w%yrlje]sbeﬁtzlggt gelfll%/Rue was &:900(2 2.0

(11H, m), qr@nqheﬁl) ongzsplics ggbHI ), eéuf%&n@sﬂlté)a %Dst DH m,

3.96 (3H, @hexa@xegﬁnﬁzéﬁh al:e%a@ézm fv&%)(zﬁ'h@ fr&tﬁlgl’ﬂé)coxﬂ:ﬂml&cﬁ (4H,
m 30 (+) APCI MASS (nfz)(Positive):. 510. éo +1 Ertéaggr at.i on SC?ucl\ée& hyl

4-[ 5- 6- - [ W AeRIERTI FHBIENYPTE FOLEEFS pyaporated under re

3-pyridyl] ﬁeétﬂré m&@il@@bthgiyh}p@ﬂgomm - WVR veCBR&3y1 531~ 0. 95 (3H, d,
J=6. 9Hz 004 WO 01/ 60846 PCT/ JP0110I 204 60

2. 1--2% (FiJrPel?ﬁzm @efzga%&H%gJﬁ)&%% 6-3.8 (4H, m , 3.96 (3H s), 6.72
d, J=9. 1HaMR 8(db0&2 6bH, 0ny3 @W,1d,(DH6.87HIF2. 2HBS (3%, ARCI MASS

(1
(i )(Pos't've) 47%r%31ﬁ¥ET1)1 40-1.80 (94, m), 2.15-2.25 (1H, m),
2.60-2.70 (4H, m), 3.25-3.50 (4H, m), 4.32 (2H, q,
J=7.11Hz), 6.86 (2H, d, J=8.94Hz), 7.92 (2H, d,
15 J=8.87Hz)
ESI MASS (m/z) (Positive): 683.4 (2Mt+Na), 331.3 (M'+1)

The following compounds [Preparations 30 and 31] were
obtained according to a similar manner to that of Preparation
20 28.

Preparation 30
Ethyl 4—[4—(é—methoxypentyloxy)—1-piperidyl]ben;oate
NMR (CDCls, 8): 1.36 (3H, t, J=7.12Hz), 1.37-1.75 (8H, m),
25 1.85-2.05 (2H, m), 3.00-3.18 (2H, m), 3.33 (3H, s),

3.34-3.60 (5H, m), 3.60-3.75 (2H, m), 4.32 (2H, q,
J=7.11Hz), 6.86 (2H, d, J=9.00Hz), 7.90 (2H, d,
J=8.93Hz)

ESI MASS (m/z) (Positive): 372.3 (M*+Na)

30
Preparation 31
"Ethyl 4-[4-(6-methoxyhexyloxy)-l-piperidyl]benzoate
NMR (CDClg, 8): 1.3-1.8 (3H, m}, 1.8-2.1 leH, m), 3.0-3.2
(24, m), 3.33 (3H, s), 3.3-3.5 (5H, m}, 3.6-3.8 (2H,
35 m), 4.32 (2H, q, J=7.1Hz), 6.86 {(2H, d, J=%8.1Hz),



5 Preparation 53 Methyl 4-[5-[6-[4-(4-nethylcyclohexy.l)-1- Bi perazinyl ] -
3-pyridyl]-1, 3, 4-thiadi azol --2-yl] benzoate NWR (CDCl3, b) 20guly 2604 (12H,
m, 2.2-2.4 (1H, m, 2.6-2.8 10 (4H, m, 3.6-3.8 (4H m, 3.96 S3H, s),
6.72 (1H, O0EO6,) 8.0-8.2 (5H, m), 8.71 (1H, d, J=2PGHgHIAEE \ASS
(mz) (Positive): 478.3 (M+-+1) Preparatsdon 54 15 Methyl 4- [ 5- [ 6- [ 4-
(4-ethylcycl ohexyl)----piperazinyl ] -3- pyridyl] -1,3,

4-t hi adi azol --2-yl ] benzoate NMR (CDC13, 6); 0.8-1.0 (5H, .m , 1.2°1.9 (9H,
m, 2.2-2.4 (1H my 82_.86-02.21{(3517 m, 3.6-3.8 (4H, nm), 3.96 (3H, s), 6.72
(1H, d, J=9.1Hz), 8.0-8.72 (é ,'m, 8.71 (1H 20 d, J=2.3Hz) (~) APCl MASS
(m z) (Posi tive)ESHMASES Wizt XPoPiepaeht | ded 553 Mt Hhla)

4-[5-[6-[4-(4-ethyl cycl ohexyl)-1-piperazinyl]-3- 25
pyridyl]-1,3,4-thiadiazol -2-yl]benzoate NVR (CDC13, S): 0.8-2.0 (14H, m,
2.2-2.4 (1Brepdratdian B8 (4H, nm), 3..6-3.8 (4H, m, 3.96 (3H, s), 6.72
(1H, d,s J=8.9 : 5 (opH - [ B (1-hdthv vdohedia) -1 +) APCI MASS
(rﬂz)(Psositive;_"':z(angs:Lg3 (r%#.ﬁ: oéfghPr[e grationYSg To a _lrsr‘iz'%ture of ethyl 4-

(pi per azi npipepraiosk qzaydgpzads (42 nbd Wl 8RECHEFEHEANYL-dnB- 0*B8 g)
ina mxt !Jmpogaﬂ@tmnq&as A ) -2BdoBERESE1 a1 (ileA 11Tl Yy) Wasd@er ti onwi se
added sodium 35 c _anoboroh%drl de (644 ng) wth Slt)il rrin unger i ce-cooling
and 20 Jul §°200°MOD BNE0BAB T IRSORE 196 %0 @ e TR AT CRBREER T TR R at

ambi ent t egperahuhe . OVeeNghét 1P mikhereaass iaddedi witse (dasOanded Tiat er
(200 mM ) and the, m xture was adj ust t 8-%. pth satur d.agueous
sodi un’F@]de%@‘éﬂt1%%95%?%@&.“%%“%85%‘?&%%@& %%f%%l%raél%égﬁggtgcg and 5
chr onat ogr gphednon( 4+ 1dddbegedoy(136@ -1ik)- ( ¢tmétmgl oycIvrexvilitdre  of n-hexane
and ethyl acetate.(2:1 v/v). The.fractio ontaining the desired conpound
were col | eEf‘Bﬁrﬁﬁﬁéé];%%r%za%hé’diraZlde [22%48 of
NMR (DMSO-dg, 6): 0.88-0.92 (3H, m), 1.42-3.37 (18H, m),
6.99 (2H, d, J=8.9Hz), 7.69 (2H, d, J=8.4Hz), 7.80 (24,
15 d, J=8.80Hz), 7.92 (2H, d, J=8.44Hz), 10.21 (1H, s),
10.45 (1H, s)
MASS (m/z): 547 (Mt+1)

The following compounds [Preparations 33 to 46] were

20 obtained according to a similar manner to that of Preparation
32.

Preparation 33 :
Methyl 4-[2-[4-(4-methylenecyclohexyl)-1-

25 piperazinylbenzoyl]hydrazinocarbonyl]benzoate
IR (KBr): 3458, 3253, 2943, 2837, 1722, 1678, 1645, 1608,
1510 cm 1
NMR (DSMO-dg, 8): 1.10-1.50 (2H, m), 1.60-2.10 (4H, m),
© 2.15-2.40 (2H, m), 2.50-2.70 (4H, m), 3.10-3.40 (4H,
30 m), 3.80-4.00 (28, m), 4.61 (1H, br s), 6.98 (2H, 4,
J=8.9Hz), 7.81 (2K, d, J=8.8Hz), 7.95 (4H, g, J=8.6Hz),
10.26 (1H, s), 10.57 (1H, s)
MASS (m/z): 479 (MY+1), 478 (M), 477 {(M'-1)

35 Preparation 34




under reduced pressure to give ethyl 4-[4-(4-- |
nethylenecyclohexyl)--i-piperazinyl]benzoate (1.39-g). 10 Kﬂﬁﬁ(éﬁ%is 8):
1.36 (3H, 2Hz 39150(2H m, 1.85-2.15 (4 0-2.60
(3H, 1), %&8153% (4H . 3.25-3.35 (4H ), 4.32 (2HHP%#D1’V?U§‘“2H2)
4.63 (2H, s), 6.85 (2H, d J=9.08Hz),3%.92 (2H, d, J=9.04Hz) ESI MASS
(mz)(Positive): 329.4 (N%+I) 15 The follomﬁng conpounds [ Preparations 57
to 63] were obtained according to a simlar nanner to that of Preparation
56t 2? Prﬁpar?kaPy§74EFByt4—[4 {4-phenylcyclohexyl) 1—(
4-[ 4- (4- phenyl cycl o -1-npi enz CDC13, 8): 1.36 (3H
t, J=7. |Hﬂlpefaéen§9§§¥?%?¥ ﬁi)‘?f @ﬁlﬁa]f% ﬁ?heﬁz .67 (4H, m, (
3.32-3.37 (4H, npcr MBsE- 3mpBz (lH41)4 @1 *33)(2H, q, J= 7 IHz) 6.87 (2H, d,
25 J=9Hz), 7.1-7.35 (5H, m), 7.92 (2H, d, J=9Hz) APCI MASS (mf z)(Positive):
393. 33 (Mt+1l) Preparation 58 Ethyl
4- - [ 4- ey dr@peeplcieinhgb) - - | - pi perazi nyl ] benzoate 30 NVR (CDC13, 8):
0.75-1.00 (2H, 3H 1482 (9H, m, 2.17 (2H, d,
J=7.1Hz), 2.50- gt ?‘mﬁ(3 t“‘zglé%“%i@ 01113’&%) 4.32 (2H q, J=7.1H) .
6. 85 (2pri;enhqﬂhy)l]pﬁ392112]:g3;d4 ﬂw@tqta)azmieﬁ MASBG(IWEE)% Positive): 331.4
(N%+1) 35 20 J g@é vgﬁpgﬁﬁo /}JP01101204 Preparation 5 Ethyl
4-14-[4--(7- net oxy Pyloxy cyc ohexy ]-1- piperazinyl]benzoate IR (Neat)
1707, 1606, 1516, 1452, 1389, 1367, 1282, 1236, 5 1188, 1119, 1107 cm1

i\uvR( 13, B)arathcdr 262 (21H m) 2.2-2.4 (1H, m , 2.7-2.8 (4H n), 3.33
(3H , ﬁ%‘?@p J=7.1Hz)., 6.86 (2H, d, J=9.0OHz),
.92 (2H d, J3te 4-([2)—[Ao¢érmz@,l‘el?ﬁ%¥3(fﬁﬁ1¥c]1 VET: 461.53 (Mr+1) 10

piperazinyllbenzoyllhydrazinocarbonyllbenzoate
NMR (DMSO-dg, 8): 0.7-1.0 (2H, m), 1.1-1.8 (9H, m}, 2.12 (2H,
d, J=7.1Hz), 2.4-2.5 (4H, m), 3.2-3.4 (4H, m), 3.90
15 - (3H, s), 6.98 (2H, d, J=9Hz), 7.81 (2H, d, J=9Hz), 8.02
(28, d, J=8.7Hz), 8.09 (2H, d, J=8.7Hz), 10.26 (1H,
s), 10.58 (1H, s)
APCT MASS (m/z) (Positive): 479.4 (M*+1)

20 Preparation 37
4-[2-{4-[4~[4- (7-Methoxyheptyloxy)cyclohexyl]-1-

piperazinyllbenzoyl]hydrazinocarbonyllbenzoate
IR {Neat): 2933, 2858, 1724, 1682, 1645, 1608, 1275, 1242,

1113 em™ L

25 NMR (DSMO-dg, &): 1.0-2.1 (18H, m), 2.2-2.4 (1lH, m}, 2.52
(4H, m), 3.0-3.5 {9H, m), 3.20 (3H, s), 3.90 (3H, s),
6.9-7.1 (2H, m), 7.7-7.9 (2H, m), 8.0-8.2 (4H, m)},
10.26 (1H, s), 10.58 (1H, s)

ESI MASS (m/z) (Positive): 609.5 (MT+1)

30
Preparation 38
4-[2-14-[4-[4-(8-Methoxyoctyloxy)cyclohexyl]-1-
piperazinylibenzoyl]lhydrazinocarbonyl]benzoate
IR (Neat): 2931, 2856, 1724, 1680, 1647, 1608, 1520, 1281,
35 1240, 1113 cm™*



Pre aration 60 Ethyl

pi per azi nyl ] benzoate IR (Neat) 2933,

4-[4-[4--(8-nethoxyocty|oxy)cyclohexy

|
2856, 1705, 1608, 1@%“‘5’?2%41 1282

1238, 15 1111 cm1 NVR (CDC13, 6) : 1.2-2.2 (23H, n), 2.2-2. é&:
2.6-2.8 &1901&1’8463 1-3.5 (9H, m), 3.33 (3H, s), 4.32 (2HPCTHPOVH2H | Hz)
6.86 (2H, d, J=9.0Hz), 7.92 (2H, d, J=8OHz) ESI NASS(mrz) (Positive)

475.5 (I\/Hr+1) 20 Preparati on 61 Met hyl
pi perazi nyl]nicotinate NVR (CDC13, b):
(9H1 rr)1
(3H, s),

6.2282(1%‘ %Hg“?‘ﬂ%@fz)am g @ﬁ?iﬁ(?@d““ j? 7 andﬁdiz-lzq {ﬁ;’g

6-[4-(cis-4-methyl cycl ohexyl)-1-

0.94 (3H, d, J=6.9Hz), 1.40-1.82

ST, 3.86

(1H, d,

J=2. 4Hz) API-ES NAssz;@m m) ¢ Posl+3 ve) 9H31®). 3 X- m+1;353cs)wet3h90 (3H, s),

6-[ 4- (trans-4-net hyl

088(3H d, J=6.4H7Y

“3°d0 Eih gt apt P70 eI gsb L A P o)

(1H m, 2.63-2.68 (14>H,26 LH, 3B, 1307$)3((41H=l, m)) 3 86 (3H, s) 6.57 (1H, d,

35 J=9 7.9 d, 20 July 2004 WO

01/ 6082% 63 J= %éﬁtﬁf* S ﬁ/ﬁ%@gj(‘?r%z%( 0 ve) P 31803 (Me+1)

PCT/ JPOL/ 01204 Preparation 62 5 Methyl 6-[4-(cis-4-ethylcyclohexyl)--1-
0.87 (3H, t, J=7.3Hz), 1.25-1.67

pi perazi nypl -M‘élr@‘it &g NVR (CDC13, 6)
m,

(11H, 2.5.9-2.64 (4H, ™), 3.65-3.70 (4H in), 3.86
(3H, s), 6. 58 (Mﬁ#hxi 134@ [z 4~ 85O0 Y HaXYRRNEYIREY) =24 and 9. 1Hz), 8.79
(1H d, J3 ﬁdﬁﬁ'be%%o%ﬁﬁ aﬁiiﬁg@ﬁﬁdﬂﬁﬁ)] bedzdate(M-+1) Mt hyl
6-[ 4- (t rans 74 et hE%/I ?:}ls%flloc-)-d@ - pi pler6%2|(8¥ll ] ni COE.I ngte 95 (2H, m),
2.95-3.20 (24, m), 3.21 (3H, s), 3.25-3.80 (7H, m},
3.%0 (3H, s), 6.99 (2H, d, J=8.92Hz), 7.80 (2H, 4,
' J=8.76Hz), 8.03 (2H, d, J=8.56Hz), 8.09 (2H, d,
J=8.54H=z), 10.24 {(1H, s), 10.57 {lH, s)
15 ESI MASS (m/z) (Positive): 520.3 (M™+Na)
Preparation 40 _
Methyl 4~-[2-[4-[4~(6-methoxyhexyloxy}-1-
piperidyl]lbenzoyl]lhydrazinocarbonyl]benzoate
20 NMR (CDClsy, 6): 1.3-2.1 (12H, m}, 3.0-3.2 (2H, m}, 3.33 (3H
s), 3.3-3.5 (54, m), 3.5-3.7 (2H, m}, 3.94 (3H, s},
6.83 (2H, d, J=9.0Hz), 7.74 (2H, d, J=8_9Hz)}, 7.90 {2H,
d, J=8.5Hz), 8.04 (2H, d, J=8.5Hz), 9.52 (1H, d,
J=5.0Hz}, 10.11 (1H, d, J=5.2Hz)
25 (+) APCI MASS (m/z) (Positive): 512.40 (Mt+1)
Preparation 41
Methyl 4-[2-[4-[4-(4-methoxybutoxymethyl)-1-
piperidyl]benzoyl]hydrazinocarbonyl}benzoate
30 NMR (CDCls, 6): 1.2-1.9 {(9H, m}, 2.7-2.9 (2H, m), 3.2-3.5
(6H, m), 3.33 (3H, s), 3.8~4.0 (2H, m), 3.8%4 (3H, s),
6.84 (2H, 4, J=9.08Bz), 7.74 {(2H, d, J=8.8Hz), 7.91 (2H,
d, J=8.4Hz), 8.06 (2H, d, J=8.5Hz), 9.40 (1H, d,
J=5.0Hz), 9.96 (1H, d, J=5.6Hz)
35 (+) APCI MASS (m/z) (Positive): 497.93 (M*+1)



15 NWR (CDC13, S): 0.87 (3H, t, J=7.5Hz), 0.91-1.40 (5H, n%pd | 20@
(6H, rr),264-2.69(4H,rr),366371(4H m , 3.86 (3 YY; 57(IH
dr J=9Hz), 00 (1H, dd, J=2.3 and 9Hz), 8.79 (1H, d, J= 23HJ2P) APl - ES MASS
(rdz)(POS|WQ/‘E§6084332 4 20 Preparation 63 4- (1_Cycl ohexy|BCEAPRIYRM4 dyl )
benzonitrile IR (KBr): 2927, 2852, 22237 1605, 1504, 1450 cm 1 NMR
(DVMBO-d6, 8) : 1.0-2.0 (14H, m , 2.2-2.7 (4H m , 2.8-3.1 25 (2H, m,
7.45 (2H, d, J=8.3Hz), 7.75 (2H, d, J=8.3Hz) (F) APCI MASS (nfz): 269.33
(Mt+1) Preparation 64 A mxture of 7-brono-I-heptanol (25 g) and sodi um
met hoxi de, . 30 28% sol ution in nethanol (37 m) in nethanol (250 m) was
stirred fRFepanaddon 42 90C. After being cooled to roomtenperature, the
sol vent was evapaiiatied-(2-Yacya- (Theectiest e tyasxpueihiy@p-1by col um
chromat ography on silica ﬁﬂ‘ gl ut | n%%awth m xturﬁ of dichl oronet hane and
met hanol  (BHREELAYIG bepzoyh dhgfne e AR thaRti 1878 208 Eai ni ng the desired
products were ccnmeqt:@dl poB)ZO:LJnl—y Qomaaon@yﬁos% B4 2RCThy PA IO

t ed & 18, 2 GOC13, 6
e 2 cton m (638 (A SRR SR ek By PRI ©

The foll ow ng conpom@MpﬂLar#Bam:ﬂoconTMQZHo & é’Fﬁn 8@z) , ﬁaﬁﬂekzﬁ,o t hat

of Preparation 64 P 6 0 nol 410~ N 13, 5)
1.2-1.7 (12H ) . Erh 28yt 8. %§3l\%} %&)3 247} M(:%'I—i%x
Preparati on 66 To aJﬁtlxt%Irze oﬂO?Oﬁe(hIdeyd,l J?éth‘alm)l (18.1 g) and p 15

t ol uen quonyI I i ¢ pr +H)i (180 mM) was added
trieth am ne. %ﬁbﬁ{ésssﬁﬁ&%ﬁéﬁfgltag g houfsfgqﬁ}rggﬁ; t enperature, the
sol vent was evaporated in vacuo. Then the residue was poured into a

m xture of%%a}a@c&g{ at and water. The organic layer was successively

washed wit _d_ﬁr' i ne
Methyl 4-[2-[6-[4- (4—methylcyclohexy1) 1~plpera21nyl -3-

pyridyl]carbonyl]lhydrazinocarbonyl]benzoate
15 NMR (CDCls, 8): 0.94 (3H, d, J=6.9Hz), 1.4-2.0 (9H, m),
2.1-2.3 (1H, m), 2.6-2.7 (4H, m), 3.6-3.8 (4H, m), 3.96
(3H, s), 6.62 (1H, d, J=9.1Hz), 7.8-8.0 (3H, m), 8.13
(2H, d, J=8.4Hz), 8.69 (1H, d, J=2.3Hz)
(+) APCT MASS (m/z) (Positive): 480.27 (M+1)
20
Preparation 44
Methyl 4-[2-[6-[4~(4-methylcyclohexyl)-l-piperazinyl-3-

pyridyllcarbonyl]lhydrazinocarbonyl]lbenzoate
NMR (CDClsy, 8): 0.8-2.0 (12H, m), 2.2-2.4 (1H, m}, 2.6-2.8
25 * (4H, m), 3.6-3.8 (4H, m), 3.96 (3H, s), 6.62 (1H, 4,
J=9.2Hz), 7.8-8.0 (34, m), 8.14 (2H, 4, J=8.5Hz), 8.69
(1H, d, J=2.3Hz)
(+) APCI MASS (m/z) (Positive): 480.20 (MT+1)

30 Preparation 45
Methyl 4-[2-[6-[4-(4—-ethylcyclohexyl)-l-piperazinyl-3-

pyridyl]carbonyl]hydrazinocarbonyllbenzoate
NMR (CDCly, 8): 0.8-1.0 (5H, m), 1.2-2.0 (9H, m), 2.1-2.3
(1H, m), 2.5-2.7 (4H, m), 3.6-3.8 (4H, m), 3.96 (3H,
35 s), 6.62 (1H, d, J=%.1Hz), 7.8-8.0 (34, m}, 8.13 (2H,



20 and dried over nmagnesium sul fate. The sol vent was evapopat 9@20641 vacuo
and the residue was purified by colum chronmatography on Si |JI a gel
eluting with a mxture of hexane and ethyl acetate (8:1-6:1). The eluted
fracti ons CShP4'%ng the desired product were collected %?'BJI@V&B% ated in
vacuo to give 7-methoxyheptyl 25 4-nmetdyl benzenesul fonate (28.5 g). NWR
(cbc13, 6) @ 1.1-1.7 (10H, m , 2.45 (3H, s) , 3.3-3.4 (5H m, 4.02 (2H,
t, J=6.5Hz), 7.3-7.4 (2H, m, 7.7-7.8 (2H, m ESI MASS (nlz)(Positive):
323.3 (Mr+Na) 30 Theyf ald@wiig ,cemeound wag, abf ai ned according to a simlar
manner to that of Preparation 66. Preparatjon 67 35 8-Mthoxyoctyl

4- met hyl benzene&t f ST AP 466317017 6bBue Pt TR1101204 65 NVR
(CDC13, $) : 1.1--1.7 (12H, n) , 2.45 (3H, s) , 3.3-3.4 (5H, ), 4.01 (2H,
d, J=6.5Hz), 7.3-7,4(2H m, 7.7-7.9 (2H, m ESI MASS (mz) (Positive)
337.2 (M++ = ion _68 A nmixture of 8-(7-nethoxyheptyloxy)-1, 4-
di oxasp§ro[ 4. 51deenpe {9[38- p- nd 43N taglegusohyy DoHl griperacidyic34 m) in

tetrahydrofura 8 stirred for 25 hours 10 at foom tenperature.
The sol veﬁ%é@ﬁf%%%&%‘@%Yr#’i?&&&é}‘:&ﬁﬁm%gb%%? © was poured into a

m xture of ethyNMRACEIe; abfl: viateer2. 0 TheH, tie 20LuLi. én(1iks radj Asted.8o pH 9
wi t h potassi um car bopigér:agnd 'Tge-: Ggrsggn:ggﬂl N g %%ce;)s'l veloys ve@ﬁheg’ wth

wat er and brine and ovér magnesium’sulfate.  The 'sol Vent "was
evaporated 15 in vacte? t2Hgi,ve .48 D- {F8Et hoky h®pd-y8 cxy)REGyol) egh8xandreé (8. 34
g) . gWR(CDCIB, 6) (jul@-2.4 (16H m , 2.5--2.7 (2H m , 3.33 (3H,

s), 3.3-3.5(4H, n), Y9 g (1H m ESI MASS (nfz)(Positive): 265.4
(Mr+Na) 20 The fol | BEhJFRThPEUTd (Resishbval net®bctordindlto a simlar
manner to that of Preparation- . Preparation 69

Preparation 47 7
A suspension of N’-(4-iodobenzoyl)-4-[4-(4-
15 methylcyclohexyl)-1l-piperazinyllbenzohydrazide (22.95 g) in
pyridine (459 ml) was treated with phosphorus pentasulfide (11.2
g) and stirred at 120°C for 2.5 hours. The reaction mixture was
added a solution of sodiunlhydroxide (510 g) in water (9200 ml).
The resulting precipitate was collected, washed with acetone.
20 The powder was recrystallized from THF (800 ml) and dried to give
1-[4-[5-(4-icdophenyl)-1,3,4-thiadiazol-2-yliphenyl]—4- (4~
methylcyclchexyl)piperazine (16.42 g).
NMR (CDCl3, 8): 0.93-0.96 (3H, m), 1.47-3.36 (18H, m), 6.95
(2H, d, J=9.0Hz), 7.68-7.90 (6H, m)
25 MASS (m/z): 545 (M1+1)

The following compounds [Preparations 48 to 55] were

obtained according to a similar manner to that of Preparation

47.
30 .
Preparation 48
Methyl 4-[5-[4-[4-(cyclohexylmethyl}-1-
piperazinyl]phenyl]—1,3,4—thiadiazol—2—yl}behzoate
NMR {(CDClgz, 8): 0.8-1.05 (2H, m), 1.1-2.0 (9H, m}, 2.22 (2H,
35 d, J=7Hz), 2.58 (4H, br s}, 3.33-3.38 (4H, m), 3.96



4- (8- Met hoxyoct yl oxy) cycl ohexanone 25 NVR (CDC13, 8) : §4J4]¥r§26§’]§
2.5-2.7 (2H, nm), 3.33 (3H, s)3335(4Hrr)3638(f | MASS
(rﬂz)(PosMw&P 279.3 (M++Na) Freparation 70 30 To a sol ution of

tert-butyl WRPUHES et hoxycar bonyl ) - PCT/IP01/01204

1,1 - bi phenyl _4 yl | - 1- pi perazi necar boxy®ate (4.5 g) and anisole (6.17 m)

i n dichloronethane (45 m) was added dropwise wth stirring
trifluoroacetic acid (22.5 m) at 0OC. The mxture was then stirred for 2
hours at room tenper@aturg), EQokhe i eactJ@yz?,S M ¢ yng, vas Jadded, watpey . The
resulting precipitate was col'lected 2 Jul(y 2004 WO 01/ 60846 66
PCT/ JPOI / 01204 by fl(lzﬁrafjlroﬁ"ﬁnﬁﬁ%\)asl‘%dlfw ri SopP5Pafd¥) and dii sopropyl
ether to give g@ithyiasd -((nlzpl(pggggi‘;y)l.) -7, abi(pfrenyl - 4- car boxyl at e
trifluoroacetate (4.13 g). NWR (CDC13, S): 315355(8H in), 3.87 (3H,

s), 7.11 (2H, 5 d, J=8. 8Hz), 7.69 (2H, d, J=8.7Hz), 7.79 (2H, d,

J=8. 4Hz) , @E%l(aaﬂorp 49)=8.4Hz), 8.84 (2H, br s) MASS (n12)(Positive): 297
(Mt+1) The follow.n corrpob{r ds [Preparati n érto 7 were 10 obt ai ned
according to a ¥¢tRY g I#5 (PR ‘Ft}b‘? é‘tyl)o 70. Preparation 71

4- (5- Met hoxypet d&l?gﬂeﬁ&iﬂkmeBLd#ﬂﬁ&&diéﬁdﬂﬂﬁyydqb&hEOQBeThiS conpound was

i medi ately used a st h shyep e ation 7
20 4-(6- Met hoxMijggﬁpi ig?ré%ggg#ﬁf 5") %f)@) %dé]&/a r')‘rfe ? ‘used as

the starting conpound, f30r3—13h6 NBKX{ BYeps. Pr.’ﬁSar(@H,om)733 96 (3H, S),

L S LN 4, T T e B

2.5-2.8 (3H, n), 3.0i J=8.6Hz), 8.15 (2H, d, J=8.6Hz)
(+) APCI MASS (m/z) (Positive): 510.47 (Mt+1)

Preparation 50
15 Methyl 4-[5-[4~[4-(4-methoxybutoxymethyl)-1-
piperidyl]lphenyl]l-1,3,4-thiadiazol-2-yl]benzoate
NMR (CDCly, 8): 1.2-2.0 (9H, m), 2.8-3.0 (2H, m), 3.3-3.5
(6H, m), 3.34 (3H, s), 3.8-4.0 (2H, m), 3.96 (3H, s),
6.95 (24, d, J=9.0Hz), 7.88 (2H, d, J=8.%Hz), 8.0-
20 8.2 (4H, m)
(+) APCI MASS (m/z) (Positive): 496.27 (M*+1)

Preparation 51 :
Methyl 4-[5-[4-[4-(5-methoxypentyloxymethyl)-1-
25 piperidyl]lphenyl]-1,3,4-thiadiazol-2-yl])benzoate
NMR (CDClsg, 8): 1.2-2.0 (11H, m), 2.7-2.92 (2H, m), 3.2-3.5
(6H, m), 3.34 (3H, s), 3.8-4.0 (2H, m}, 3.96 (3H, s),
6.95 (2H, d, J=9.0Hz), 7.88 (2H, d, J=8.9Hz), 8.0-
8.2 {4H, m)
30 (+}) APCI MASS (m/z) (Positive): 510.40 (MV+1)

Preparation 52
Methyl 4-[5-[6-[4-{4~methylcyclohexyl)-l1-piperazinyl]-
3-pyridyll-1,3,4-thiadiazol-2-yllbenzoate
35 NMR (CDCl3, 8): 0.95 (3H, d, J=6.9Hz), 1.4-1.8 (3H, m),



3.1 (2H m, 7.4-7.5 (2H m, 7.7-7.8 (2H m (+) APCl MASS,(H o)y 187. 27
(M++l) Preparation-74 To an ice cool ed solution of

1- met hoxy- bi cycl ohexyl -4-one 35 (0.9 g) and nethyl. 4 erazinyl)

-1,1' -bi pmaj/lr“&t‘ﬁzo July 2004 WD 01160846 67 PCT/JPO/Olé‘éWQP&ﬁPH%yl ate

trifluoroacetate (2.11 g) in a m xed sévent of nethanol (18 m) ,
tetrahydrofuran (14 m) and acetic acid (0.735 m) was added sodi um
cyanobor ohydride (296 ng) in a stream.of nitrogen. The m xture was stirred

at room tenperaturesfor,5; htci 2T@g%r £aGki o MXkusegwasy, qHenahed with

sat urated agueous SOdI um hy o en carbonate 'sol ufion. The resul ti ng
precipitate collect8H,bs) f |6I t7|2a1(17(.1)n dwdshedHa ¢ 1B vitBer?, (5506? Jopyl- 7&1 cohol
and dii sopropyl et h%ﬂ t{;eanjlﬁ_gz o gi ve net hyI 4" - [4 [cis- 1-methoxy-1,

1' -bi (cycl ohexyl) erazi nyl B --1

bi pheny! - 4- car HoXyREEE %854(m/§)1@q5tﬂftéﬁ§ 1- %?hé%yﬂi 1. bi (cycl ohexyl)
-4-yl] 1 pi per azi nyl ] --1, 1' -Dbiphenyl-4- carboxylate (444 ny).

41-[4-[GC s-| -met hoxy-1, 1" -bi (cycl ohexyl ) - 4 yl)-1- 15

pi per azi nyﬂl]igmt_—lﬁﬂpﬁényl 4-carboxylate NVR (CDC13, 8): 0.8-1.9 (19H, m),

2.15-2.4 (1H Merra’ 4—%59[64{"4 m-rme?cl‘ﬂiﬂld oh%)xyl?P 2-Bigetdinyn] - 3. 93
(3H, s), 6.99 (2H: d. m, 8,06 (2H d. J=8 Sh2) 20
MASS (rﬂz)3"‘P-“’£¥§§L£i3"(1lil/FF3-1)‘3 ﬂ"thla‘%%az‘{]’r’rgaﬁ’su SREPRGRY- 1, 1° -b|| (cycl ohexyl )
--4-yl] -1- pi p@ma:(cnw 13)%' obspheny{i2dt,cay boxyl<t &t NVR, (£DCL3,6-G). 8:

g:gsz'( (22;4 7. 00 (%é% 1875 %4€381E)(,4H &7 ('73%? ﬁﬁ)s)s"s 667% {;144'3 "
J=8.4Hz) MASS (m z)=9.49%)( Mé:6~8)2 Tﬁﬂifaﬂ)l oWi.1§ ddHpodnds4 .Rtsparati on 75
breparation 7S torRRg: 417 6h (FCBERI AT HERAIC) ol Shexyl cycl ohexyl)
-1-- 35 piperazi necarboxylate 20 July 2004
Preparation 54
15 Methyl 4-[5-[6-[4-(4-ethylcyclohexyl}- 1—p1pera21nyl] -3-
pyridyli-1,3,4-thiadiazol~2-yl]lbenzoate
NMR (CDCljy, 8): 0.8-1.0 (5H, m), 1.2-1.9 (SH, m), 2.2-2.4
(14, m), 2.6-2.8 (4H, m), 3.6-3.8 (4H, m), 3.96 (3H,
s), 6.72 (1H, 4, J=9.14z), B8.0-8.2 (5H, m), 8.71 (1H,
20 d, J=2.3Hz)
(+) APCI MASS (m/z) (Positive): 492.13 (MT+1)

Preparation 55
Methyl 4-[5-[6-[4~ (4-ethylcyclohexyl)-l-piperazinyl]-3-
25 pyridyl}-1l,3,4-thiadiazol-2-yl]benzoate
NMR {CDC1g, &: 0.8-2.0 (14H, m), 2.2-2.4 (1H, m), 2.6-2.8
(4H, m), 3.6-3.8 (4H, m), 3.96 (3H, s), 6.72 (1H, d,
J=8.9Hz), 8.0-8.2 (5H, m), 8.71 (1H, d, J=2.4Hz)
(+) APCI MASS (m/z) (Positive): 492.13 (M*+1)
30
Preparation 56
To a mixture of ethyl 4-(piperazinyl)benzoate (2.00 g) and
4-methylenecyclohexan-l-one (0.98 g) in a mikture of methanol
{40 ml) and acetic acid (1.47 ml) was portionwise added sodium

35 cyanoborohydride (644 mg) with stirring under ice-cooling and



WO 01/ 60846 68 PCT/JP01/01204 IR (KBr): 1682, 1466, 1429, %éﬁ éﬁ&ﬁ)NNR
(cbci3, 8) : 0.75--1.35 (12H, m, 1.5-1.95 (6H m, 2.1-2

2.4-2.6 (4H,-m 3.50 (4H, t, J=5.0Hz) , 5.13 (2H, s), 7.25-7.4 (5H, m 5
ESI MASS ( MQ8168%4§i t i ve): 385 (M++1) Preparation 76 Benz TCTZ(-IPOU‘MM
(trans-4--text-butyl cycl ohexyl) -1- plpEra2|necarboxyIate 10 IR (KBr):

1684, 1468, 1525, 1242 cm-1 NVR (CDC13, 6) : 0.83 (9H, s) , 0.9--1.58 (5H,
m 1 7 2.35 (5H, , 2.45-2. 6 (4H, , 3.51 (411, t, J=5.1Hz) , 5.13

2H 4 m&(x%ﬂ S%a gﬁ "ﬁ)alt é&%&%téﬁé%@@é’@@@fﬁd@@ Thgvet hyl

g -i4 (trans - IcycI erazin ---

1,1' b| phs:m xzeac:aaboxwaterwl\ﬁaseem@_@ wter d2802mbdp gndHheymixture 2 4
1H, 6 2H,

((j, ] 8 %%C%}l ggd( ga pgjsjg’g%g%xz%t(uﬁ’te@z 2&39.8113 éé&ﬂuﬁ)hydr@g%%ﬁs( (2H

d

4"

: J 8 4Hzc;an\m$st(em z)fhe nesu%an)pazes:mWﬁs were collecteg and

NI\/I-? ( C'&rﬁﬁ@%@%@%ghsﬁygh;@ HofzJélf a{ZZth&rhg él&tiﬁgp‘tafmlaz}mc,@gmw ate

r% 2254 (1H M,
2.65-2.8 (aH, n-rr)exa@ezaadsstbmh amtates, @3 Y V>s) Ti?eo rfﬂmortfs J=8. 8Hz)

7.56 (2H, éb ﬂ%ﬁ%ﬁé)desZrég &éﬁﬁoéﬁd‘%é%e456hlecgeg6aﬁaFbvéborbﬁ%dﬂkt)
MASS On/ z) 407 +1) Preparation 78 Methyl 4' L4- [trans-4-

(trans- - 4'unggst H’(ﬁ@}"@;@éll Bﬁéﬁqu toggive ethyl 4 e
yl]cycl 0her%é’ﬂhﬁtéﬂdcy%‘l@h@@!{/@?LI‘%’ﬂ)ipérélzrr@mflﬁh)ﬂoa%eZQ1JBbyg2004 5 WO
01/ 608406 69 NMR (CDCl, 8): 1.36 (3H, t, J=7.12Hz), 1.39-1.50 (2H, m),
1.85-2.15 (4H, m), 2.30-2.60 (3H, m), 2.65-2.75 (4H,
m), 3.25-3.35 (4H, m), 4.32 (2H, g, J=7.12Hz), 4.63
{2H, s), 6.85 (2H, d, J=9.08Hz}, 7.92 (2H, d, J=2.04Hz)
EST MASS (m/z) (Positive): 329.4 (M7+1)
15
The following compounds [Preparations 57 to 63] were

obtained according to a similar manner to that of Preparation
26.

20 Preparation 357
Ethyl 4-[4-(4-phenylcyclohexyl)-l-piperazinylibenzoate
NMR (CDCls, 8): 1.36 (3H, t, J=7.1Hz), 1.40-2.12 (8H, m),
2.31 (1H, br), 2.62-2.67 (4H, m), 3.32-3.37 (4H, m),
3.6-3.8 (14, m), 4.33 (2H, q, J=7.1Hz), 6.87 (2H, d,
25 J=9Hz), 7.1-7.35 (5H, m), 7.92 (2H, 4, J=9Hz)
APCI MASS (m/z) (Positive): 393.33 (M*+1)

Preparation 58
thyl 4-[4- (cyclohexylmethyl)~1l~piperazinyl}benzoate
30 NMR (CDCls, 8): 0.75-1.00 (2H, m}, 1.36 (3H, t, J=7.1Hz),
1.10-1.82 (94, m), 2.17 {(2H, 4, J=7.1Hz), 2.50-2.55
(44, m), 3.29-3.34 (4H, m), 4.32 (2H, q, J=7.1Hz}, 6.85
(2H, d, J=9Hz), 7.92 (2H, d, J=9Hz)
APCI MASS (m/z) (Positive): 331.4 (M'T+1)
35



PCTI JPOL1/ 01204 carboxylate NWR (CDC13, 8) : 0.8-1.4 (104, q) ly%&0t§5 2.4
(9H, m , 2.65-2.8 (4H, m , 2.95-3.15 (1H, m , 32335%[#J 3.35
(3H, s), 3.93 (3H, s), 6.99 (2H, d, J=8.8Hz), 7.55 (2H, Hz)
7.62 (2H, WOREES41,)" | 8 06 (2H, d, J=8.4Hz) MASS (rdz)Péwalfﬂl(ZM+1)
Met hyl 4'--[4-[cis-4-(trans-4'-nethoxy@cl ohexyl-I|"-

yl ) cycl ohexyl - 1- -yl ]-1-pi perazinyl]-1,1"-bi phenyl-4- 10 carboxyl ate NWR
(CDC13 6) : 0.8-2.3 (19H, m, 2.6-2.75 (4H, m , 2.95-3.2 (1H,

nm, L2-- ek a(rlE'o 593. 35 (3H, s), 393(3H s) 700(2H d, J=B. 8Hz)

7. 56 (21 , 7.62 (2H, d, J= 8,08, (2, d. J=8.4Hz) 15
NASS (nz) : 4Ok o 411 4P & 41t Shpmiamonpy) Eyclonexy £k <

-[4-[4-( ;%@:% Raxyeheay!) cycl ohexyI]--l-
plperaz |r¥}31 %ggﬁg henyl - 4- carbo Iate %g éCQ(J;% @2 1? 7(4H
M, 1.9-2. 15 (4R, (Nra p: 0T L & #4353, 85309, ) AH,
3.79 (311, s), 3. 1@§H 1819, 61§517 (éﬁH’ld J= B 6Hz), 7.01 (2H, d,
J=8.8H7), 7.14 J=8, 6Hz) 8
J=8. 4Hz), 7. oes“ét%( cpe 13=85)4H%)2NAS% t%*ﬁ )48% %%F ‘{‘Z()lélo W/Zf 7(?48 [ 4-
4- (cis-4--net hoxyphamy! k) py@lmleMH] s31- 3p1-p:ér$.2691§4| }m)l 1. 3Bi pﬁé:nyl,
-4-carboxylate NVMR ((CDC13, 6( 0 H@(‘ (4H, 012" 3. 4
(4H ), 3.79 (3H, I /-3H83 (63@16 g?ﬁ 5988, A 7n)9% (g8 (ﬁ? Jﬁz}
J=8.8Hz), 7.19 (®AHpotu @m&sG&hyz)?paslﬂuw (4461 .58, (HTOB)Y (2H, d, J=8.5Hz)
MASS (m z) : 485 (M++1) 35 Preparation 80 20 July 2004 WO 01/ 60846
PCT/ J /01204 70 5 Methyl 4'-[4-[cis-4-methoxy-(4-cyclopentyl)cycl ohexyl -
1-yl]-1-- ppoesazativdd -60, 1' - bi phenyl - 4- car boxyl at e
Bthyl 4-[4-[4~- (8-methoxyoctyloxy)cyclohexyl]-1-
piperazinyl]benzoate
IR (Neat): 2933, 2856, 1705, 1608, 1516, 1454, 1282, 1238,
15 1111 em™! |
' NMR (CDClsy, d8): 1.2-2.2 (23H, m), 2.2-2.4 (1H, m), 2.6-2.8
{4H, m), 3.1-3.5 (9H, m), 3.33 (3H, s), 4.32 (2H, 4,
J=7.1Hz), 6.86 (2H, d, J=9.0Hz), 7.92 (2H, 4, J=3.0Hz)
EST MASS (m/z) (Positive): 475.5 (M¥+1)
20

Preparation 61
Methyl 6-[4-{cis-4-methylcyclohexyl)-1-
piperazinyl]nicotiﬁate
NMR (CDCljy, O8)}: 0.94 (3H, d, J=6,9Hz), 1.40~1.82 (%H, m),
25 2.16-2.26 (1H, m), 2.59-2.65 (44, m), 3.65-3.71 (4H,
m), 3.86 (3H, s), 6.58 (1H, d, J=%9Hz), 8.00 (1H, dd,
J=2.4 and 9Hz), 8.79 (1H, d, J=2.4Hz)
API-ES MASS (m/z) (Positive): 318.3 (MT+1)

30 Methyl 6—[4- (trans—4-methylcyclohexyl)-1-
piperazinyl]nicotinate
NMR (CDClg, 8): 0.88 (3H, d, J=6.4Hz), 0.90-1.40 (4H, m},
1.70-1.95 (5H, m), 2.20-2.35 (1H, m}, 2.63-2.68 (4H,
m), 3.65-3.70 (4H, m), 3.86 (3H, s), 6.57 (1H, d,
35 J=9Hz)}, 7.99 (1H, dd, J=2.4 and 9Hz), 8.78 (1H, d,



NVR (CDC13, 8): 1.2-1.9 (16H, n), 2.05-2.4 (2H ), 2.7- 2o85,(4%bpa ™. 3.16
(3H, s), 3.25-3.35 (4H, n), 3.93 (3H s), 7.00 (2H, d, J=8.8Hz), 7.5-7.7
(4H, m, 8.0-8 1 (2H m MSS (mz): 477 (M-+1) Methyl

4" - (4-[tran WoOR: hoxy- (4- cycl opentyl)- 10 PCTAP01/01204

cycl ohexyl -1-yl]-1-piperazinyl]-1, 1" -bbphenyl --4-carboxylate NVR (CDCL3,
8): 1.35-1.9 (16H n), 2.2-2.35 (2H, n), 2. 6-3.75 (4H, n) , 3.19 (3H s) ,
3.2-3.35 (4H, m , 3.93 (3H s) , 7.00 (2H d, J=8. 9H z) , 7.56 (2H d
J=8.9Hz) , 7.62 (2K.,d4y)J58. 6Hz), 8.06 (2H, d, J=8.6Hz) 15 MASS (niz)

477 (Mt+1l) Preparation 381 t hyl . : +

4' - -[ 4- (ci s- 4- BREHBRYMBAS phehy) BraidHeryr) 318-3i FariY nyl -1,

1' - bi phenyl - 4--carboxyl ate 20 NVR (CDC13, 6): 1.5-2.0 (6H, nm), 2.1-2.6 (3H,
M, 2.75-2.9 (4H n) , 2.99 (3H s), 3.25-3.4 (4H, m , 3.93 (3H, s) ,
7.01 (2H, EtepexRtdpm) 627 2-7.5 (5H, m), 7.57 (2H, d, J=8.8Hz) , 7.63 (2H,

d, J=8.45Hz) , %aeQ@YQZId,iq,(éfgﬂﬁkgﬁhyll\é‘},%So&@x&M-4185 (Mr+1) 25 Preparation
82 A mxture of neth - 1- net hoxy-1,1' -

| [ 4-
bi (cycl oh@%ﬂ%ﬁﬁl{ﬁiymﬁni%?:bﬁﬁé%i nyl]-1, 1 -bi phenyl -4- carboxyl-ate (440 nm)
and 10% sodi ummmdgggt@lg, spl:upi.en (35,4 oyl J=3034n) A Ini2%ed - 63| (B, of ,
nmet hanol (8 nml) and tetiahydr ran (24_.nl,) ef lluxed.£C rs.
After cooling to an@i-@ﬁt‘z'-%gngw’a r'e?'?ﬂg%gﬁﬁ%nfmﬁi’x?[)?ge%vﬁaﬁo B%?r’ed into
cold water and themy,xsuge (a5 ayj ustsed (1B, g 9= 1Hz )1, 86 0fol}H, dd,
hydrochl oric acid. _The resulti reciq tates weresf| red, washed with
wat er , 2335 i Sopropyl YA céhSPgl ghgﬂafi g%‘pﬂop@]ﬂe’efjﬁeg,ezf?}%%?dri ed to give 20
July 2004 WO OHMDSAG MAESPQHR/2PCPaSLRDMe ) 337 44-(M¢lly- - | - net hoxy-1,1' -b
(cycl ohexyl) -4-y1] -1- piperazinyl]-1,1"-Dbiphenyl-4-carboxylic acid (371
ng). MASS (mlz): 477 (Mt+1l) 5 The foll ow ng conpounds [Preparations 83 to
1113 were obt alﬂeltstaoﬁro{rﬁldi(Mam—é-gtmlwcmrl)t'&“t hat of Preparation

piperazinyl]lnicotinate
15 NMR (CDClg, 8): 0.87 (3H, t, J=7.5Hz), 0.91-1.40 (5H, m),
1.6-2.0 (6H, m), 2.64-2.69 (4H, m), 3.66-3.71 (4H, m),
3.86 (3H, s), 6.57 {1H, d, J=9Hz), 8.00 (1H, dd, J=2.3
and 9Hz), 8.79 (1H, d, J=23Hz)
APT-ES MASS (m/z) (Positive): 332.4
20
Preparation 63
4-{1-Cyclohexyl-4-piperidyl)benzonitrile
IR (KBr): 9927, 2852, 2222, 1605, 1504, 1450 cm”
NMR (DMSO-dg, &) : 1.0-2.0 (14H, m), 2.2-2.7 (4H, m), 2.8-3.1
25 (2H, m), 7.45 {2H, d, J=8.3Hz), 7.75 (2H, d, J=8.3Hz)
(+) APCI MASS (m/z): 269.33 (MT+1)

1

Preparation 64
A mixture of 7-bromo-l-heptanol (25 g) and sodiummethoxide,

30 28% solution in methanol (37 ml) in methanol (250 ml} was stirred
for 7 hours at 90°C. After being cooled to xoom tenmperature,
the solvent was evaporated in vacuo. The residue was purified
by column chromatography on-silica gel eluting with a mixture
of dichloromethane and methanol (100:1-25:1). The eluted

35 fractions containing the desired product were collected and



82. Preparation 83 10 4- [5- [4-[4- (Cycl ohexyl nethyl)
E%);vgiopggazi nyl ]-phenyl] - 1, 3, 4-thiadiazol--2--yl] benznglelaltx,zo04

: : 8--1.8 (11H, m, 2.5-3.5 (10H, m, 7.1-7/
(2H, d, q:g‘?oz?%%fs“ﬁs 12 (4H ) 's) API-ES MASS (nfz): 463.4 '(‘W }"’lfg?
Preparation 84 4- [ 5-- [ 4- [ 4- [ 4- 64(7 Met hoxyhept yl oxy) cycl ohexyl ]
--1- piperazinyl]phenyl]-1,3,4-thiadiazol-'-2-ylibenzoic acid NVR ( DVMSO d6,
6) : 1.00-2.2 (19H m , 2.8-3.6 (13H , 3.20 (3H, 20 s), 7.14-7.18 (2H,

m, 7.90-7, :
(Me+1) Pr eﬁ’g"‘ chatealln Faldo 8%‘2?1‘(“'/’“" ‘“@Ch@% %ﬁfﬂ%ﬁﬂ (Fosizt gye) - 593. 4
|

[
cycl ohexyl ] - 1- NMg; Hél?%]z?. | } Phémi-T7 110H3: By hf et 478t ﬁJyg]%ﬁz‘{)i(@Haci d NMR
(DMSO-d6, S): 1.1- é B3m, (& 013 6 (13H, m), 3.20 (3H, s), 7.14-7.18
(2H, n), 7.78-8.21 (6A, rr) £5) I\/ASS(rrlz)(Negatlve) 607 (M++1) 30 35
Preparation 86 4-[5-[4-]4- (5 Met hoxypent yl oxy) - 1- pi peri_dyl ] phenyl | -

1,3, 4-tsni adi aZ@rreroﬂilaJ@ g@@h@ sl icpehl eeddec MRIEIIVES a6 imb)Lar

1.25-1.60 (8H, 00-3.20 (2H, m, 3.21 (3H, s
3.25-3.55 Icamerrr) *zéaﬁuP %@é&—?&#@%% 72 PCT/ JPO1/ 01204 3.(60—3.%30
(2H, m, 7.08 (2H d, J 8 96Hz), 7.84 (2H, d, J=8.48Hz), 8.10 (4H, s) ESI
MASS (niz)éNe ativ_e): 80.2 (M++1) 5 Preparation 87.

4-[5-[4-] 4—@@@%@3 Xyl oxy) - - 1- pi peri dyl ] phenyl ]

1, 3, 4-t hi adi azd-Methellybérzoktenati d NVR (DMSO-d6, 8) : 1.2-1.6 (104 m ,
%':g g' (20 Mg 3c8e2588) 12— (170 0%) (28 38 (387% 0H8) 3.3 74 &Bu(2H, d,

’ m), 3.5-3.7 (2H, m)

Preparatlon 86
To a mixture of 7-methoxy-1- heptanol (18.1 g) and p-

15 toluenesulfonyl chloride (28.4 g) in dichloromethane (180 ml})
was added triethylamine. After stirring for 27.5 hours at room
temperature, the solvent was evaporated in vacuo. Then the
residue was poured into a mixture of ethyl acetate and water.
The orgénic layer was successively washed with water and brine

20 and dried over magnesium sulfate. The solvent was evaporated
in vacuo and the residue was purified by column chromatography
on silica gel eluting with a mixture of hexane and ethyl acetate
(8:1-5:1}. The elﬁted fractions containing the desired product
were collected and evaporated in vacuo to give 7-methoxyheptyl

25 4-methylbenzenesulfonate (28.5 g).

NMR (CDClg, &): 1.1-1.7 (10H, m), 2.45 (3H, s), 3.3-3.4 (5H,
m), 4.02 (2H, t, J=6.5Hz), 7.3-7.4 (2H, m}, 7.7-7.8
‘ (2H, m)
ESI MASS (m/z) {Positive): 323.3 (M*+Na)
30
The following compound was obtained according to a similar

manner to that of Preparation 66.

Preparation 67
35 g§-Methoxyoctyl 4-methylbenzenesulfonate



10 8. 11 (4H, br s) {+) APCI MASS (nmiz)(Positive): 496.27 (bMsyd) oBsgparation
] 1

88 4-[5- [ 4- [4 (4- Met hoxybut oxynet hyl ) -1-pip'eridyl] pheny - 15 1,3,
4- -t hi adi azoI %1] benzoic acid NVR (DMSO-d6, 8).- 1.2-1.9 %QH, n,
2.8-3.0 (2M 2- 3.5 (9H, m), 3.8-4.0 (2H, nm), 7.07 YSYPY12¥4Lg oty

784(2HdJ87HZ,8.10 4H, b 6 APC iti :

482. 20 (M++1) 20 25 ?Dreparati(on 89r4-8) [5[2 [P4I- [IVAES (mfz}(Positive):

(5- Met goTypﬁntyl oxynet hyl) -1-

i peri 4-

pipel! 8y ﬂ;“i{%«h dopty’ tgi a‘i' 3zq), 72@@}1 bﬁﬂéoz c;sa%%IWR Bm&}q 4165118)

7.07 (2H d, J=9.0Hm), ¥ @14 (?(Hsz rdJ—ﬁ*§H8Hz)7 %‘6 %: &zﬂmﬁl ' E @Ass

(m z) (Negative): 491& ﬁ (IMHl) Preparation 90 30
y

4- [Sd[IG][OlsSAfﬂlfsgthgéﬁ IiC}/c;Z?hexyl) 1- p|3§§ra2|hr&¥lﬁ b _
pyridyl]-- Bz HeAdi It :
464. 13 ( M-+l ) Pre arat?oangK?S " ) (() PO WSS (m 2) (Posi ti ve):
4-[5 [g [ Trans-4-(4-met hyl cycl ohexyl ) -1-piperazinyl]-3 20 July 2004 WO
01/ 60846 Pxeparaiibn. $83 4-t hi adi azol -2--yl]benzoic acid (+) APCl MASS
Elrﬂ[ E) ( I[ng[tc: \S/ezlpi nfit%tuﬁgl (gwlgl)r(lvaﬁa'ﬂgcﬁ%@ﬁgﬂ@xmepanat lon 92 5

- e cycl ohe 3
pyridyl]- ﬁ@fﬂistﬂgrlr&dﬂagéfieﬁa??] E%‘rﬁz@% gage_r?ﬁm ryel\%&bs h%(r'dr cz)flz%%rsjﬂ A2 4783
gw?gl%6Pr$p§qaﬂJOHEQ%e%Qahydfofuran 68 ml) was stirred for 25.5 hours

rans et cl oh

pyri dyl - 23 zpon e&‘é’eé ? yl "?%% oji%e aci ra%lvgﬁék%téﬁsjsn ﬁczgo( IgosC} tive):
478. 3 ( Mr#l)e Peepdnatwanpddradd into a mixture of ethyl acetate and water.
4-[2-14- (th%/n t?lbee%(giutlcpn %rlgcyﬂt)mﬂ)]ﬁaﬁngj@?_eﬁ?pétass:.m carbonate.

The organ'ic layer was successively washed with water and brine
and dried over magnesium sulfate. The solvent was evaporated
15 in vacuo to give 4- (7-methoxyheptyloxy)cyclohexanone (8.34 g) .
NMR (CDClg3, 8): 1.2-2.4 (16H, m), 2.5-2.7 (2H, m), 3.33 (3H,
s), 3.3-3.5 (4H, m), 3.6-3.8 (1H, m)
ESI MASS (m/z) (Positive): 265.4 (MT+Na)

20 The following compound was obtained according to a similar

manner to that of Preparation 68.

Preparation 69
4-{8-Methoxyoctyloxy)cyclohexanone

25 NMR (CDCls, 8): 1.2-2.4 (18H, m), 2.5-2.7 (2H, m), 3.33 {3H,
s), 3.3-3.5 (4H, m), 3.6-3.8 (1H, m)
EST MASS (m/z) (Positive): 279.3 (MT+Na)

Preparation 70
30 To a solution of tert-butyl 4-[4’-(methoxycarbonyl)-

1,1'—biphenyl-—4—yl]—1—piperazinecarboxylate (4.5 g) and

anisole (6.17 ml) in dichloromethane (45 ml) was added dropwise
with stirring trifluoroacetic acid {22.5 ml) aﬁ 0°C. The mixture
was then stirred for 2 hours at room temperature. To the reaction

35 mixture was added water. The resulting precipitate was collected



b] [1,3,4]thiadiazol-6-yl)benzoic acid hydrochloride IR (kBnyy 28987, 1699,
1608, 1471, 1414, 1373, 1255, 1174 cm1 20 NVR (DVMSO--d6, 8): 1.0-2.1
(14H, m, 2.8-4.0 (6H m , 7.4- 8.0 (8H n), 8.86 (1H s +) APCI MASS
(m z): 487V RR81) Preparation 95 25 4- [2- [4- [C s-4-‘}CT(”1)°1’“12°4
(4-- et hyl cycl ohexyl) -1-- 66
pi per azi nyl ] phenyl ]i m dazo[ 2, 1-b] [ 1, 3, 4] t hi adi azol -6- yl ] benzoic acid
hydrochl ori de ESI MASS (nfz)(Positive): 502.3 (Mt+1) 30 Preparation 96
i'i[4B§TLggsffaﬁmﬁﬁ%hﬁéﬁbCW£émﬂ£MEEP-%Zf@f@mﬁﬁ§M¢hE;diiz?propyl ether
, 1' - bi phenyl - 4-car boxyl i c aci . (M z). . Vi ration
97 20 Jul {0209 VEPERY o1/ P iper RO Lo b o4 (bitigny i thzBoxY1 408
il' 1 [ 4;) ( TL %B&lfﬂzb.%&%@tl&?/é cyrligheyyl ) - 1- - pi( Pﬂer ?zi nyl | - Con o8
, 1' - bi phenyl - 4-car bo I g, ac =< : + e ation
4' -[4-(Trans- 41-\7@%&/?% 'oﬁéf(y!? %%1&&3&%&' nI;r/lff _31-?8%1_@%{?})%96,”3 RZ} gg?boxyl iC
acid IR (KBr): 1699d, 186@,8H525,7.637 12em &, WASSIHRYz)?- BDI2Hvd1) 10 Pre
aration 99 4'-[4-(C s-4-ethy, cl ohexyl ) ~—znpi azg ] 1%
bi phenyl - 4- car boxyl ?Ega@il%i) ﬂFé‘EtYQBr(%?I’l 91:1 EG%@QY ’15%'8%14 1(42%12, beEﬂ cml 15
MASS (m z) : 383s6Miml}) PPegpdriatd)on 2800 (" +1)[ 4- [Trans-|-nmet hoxy-1, 1'
-bi (cycl ohexyl) -4-yl | -1-- piperazinyl]-1,1"-biphenyl-4--carboxylic acid

20 MASS (nfz) : 477 (Mt+l1l) Preparation 101 .
The following compounds [Preparation 71 to 73] were

10 obtained according to a similar manner to that of Preparation
10.

Preparatibn 71 .
4~ (5-Methoxypentyloxy)-1-piperidine trifluorcacetate

15
This compound was immediately used as the starting compound
for the next step.
Preparation 12
20 4- (6-Methoxyhexyloxy)piperidine

This compound was immediately used as the starting compound

for the next step.

" 25 Preparation 73
4~ {4-Piperidyl)benzonitrile
IR {KBr): 2937, 2227, 1684, 1608, 1541, 1504, 1450, 1419,
1201, 1134, 1014, 835 cm !
NMR (DMSO-dg, 8): 1.4-1.8 (4H, m), 2.5-2.8 (3H, m), 3.0-
30 3.1 (24, m), 7.4-7.5 (2H, m), 7.7-7.8 (2H, m)
(+) APCI MASS (m/z): 187.27 (MT+1)

Prepaxation 74
To an ice cooled solution of l-methoxy-bicyclohexyl-4-one

35 (0.9 g) and methyl 4’ -{1l-piperazinyl)-1,1’-biphenyl-4~



4 - [ 4- (G s_4- (trans-4-nethoxycyclohexyl-1-yl) - 20 July 2004

cycl ohexyl -1-yl)-1-pi perazinyl]-1, 1 -bi phenyl -4-carboxylic 25 acid MASS
(mz) : 477 ( M-+ Preparation 102 4'- [4- [Trans-4-

(ci s- 4- met &v@?/@sohexyl -1- 30 PCT/IP01/01204

yl ) cycl ohexyl - 1-yl ] - 1- pi per azi nyl ) - 1, B7- bi phenyl - 4- carbotylic acid MASS
(mz) . 477 (M++1l) Preparation 103 35 4" - [4- [Ci s-4- (4-nethoxyphenyl)
cycl ohexyl)' 1 20 July 2004 WO 01/60846 75

pi per azi nY:IaI:bézx%)ié@é phenyl udrdaaikaxyl i(e. 2Ci ¢) MASS rider) scdTenEMp£1)
PCT/ JP01101204 Preparation 104 5

4" -[ 4 (4- Wethargbheriy Ty 1-tganysrasrar, 114 By PeEE e A%Sky i ¢3aci d
MASS (M z}y11494s( Middd S5@nak alyiaonbb@bhylride (296 mg) in a stream of
4' -[4-[Trans-4-(4-net hoxyphenyl ) cycl ohexyl] - 1-
oi per azi ngREZeaPn. - ERpUHRE S sat BTG Ao RS TS SE 95 F Y
Er eﬁar Slt i %elggaét%ildlﬁ mi[}&élﬁré, ﬁa@l'(qr?m;cylledynitih@egﬂu)rategi petep i yPpiamy - :
i phenyl - 4-carboxylic acid MASS (. z): 3 r At 107 20 4' -
4- [C s_4-h¥é1trf98§§}_c?ﬁk-’8’%?%p%‘?$[%])Oé‘y'cI gﬁ%x;#%i%%g)ﬁ%&%lt%Qe
pi per azi Nyq1-ikctedbbphehyt rae var boashied @it WABST( nisoproed @mFeRpl
Preparation 108.25 4' - [4: rans:.4- - o6 4z Al D4 ey
cycl ohexyla-n-ql-dy}ll]soprfpﬁ?‘p%F%‘%g’n?/tlr}]e-nl,dﬁ%ba? gﬁe%ﬁ??{ %%_r o>r<ki I i[cqc’a[((::ildS MASS
(M z): 461 {ddthbxyPleparhi i cyclidie:ad) ~4-yl]-1-piperazinyl]-1,17 -
4 -[4-( 0 s- 45 et hoyy 4 Y D ~1l-methoxy-1,1"-
pi per az! nj‘f‘]"-h%?‘}"q- i S%é%@ﬁ%‘%‘%r ’gd;fﬁé i cF4£<1:[f°§ Ans-iTmethoxy
bi(cyclohexyl)—4—yl]~1—pipera21nyl]—1,1’—b1phenyl—4—
carboxylate (444 mg).

47 —[4-[Cis-1-methoxy-1, 1" -bi(cyclohexyl)-4-yl}-1-
15 piperazinyll-1,1’-biphenyl-4-carboxylate
NMR (CDClsg, 8 : 0.8-1.9 (19H, m), 2.15-2.4 (18, m), 2.7-
2.9 (4H, m), 3.11 (3H, s), 3.2-3.4 (4H, m), 3.93 (3H,
), 6.99 (2H, d, J=8.8Hz), 7.5-7.7 (44, m), 8.06 (2H,
d, J=8.5Hz)
20 ‘MASS {m/z): 491 (M¥+1)

4’—[4—[Trans—1—methoxy—1,1’-bi(cyclohexyl)~4—yl}~1—
piperazinyl]—l,1'¥biphenyl—4—carboxylate
NMR (CDCla, 8): 0.8-2.3 (20H, m}, 2.6-2.75 (44, m), 3.15 (3H,
25 s), 3.2-3.4 (4H, m), 3.93 (3H, s), 7.00 (2H, d,
J=8.8Hz), 7.5-7.7 (4H, m), 8.06 (2H, d, J=8.4Hz)
MASS (m/z): 491 (MT+1)

The following compounds {Preparation 75 to 8l] were
30 obtained according to a similar manner to that of Preparation

14.

Preparation 75
Benzyl 4-(trans-4-cyclohexylcyclohexyl)-1-

35 piperazinecarboxylate



MASS (mz) : 471 (M++1) Preparation 110 35 - 20 July 2004
4-(5-[4-[4_(4- Met hyl enecycl ohexyl ). -1-piperazinyl] 20 July 2004 5 WO
01/60846 PCI/JPQO1/01204 76 phenyl]-1, 3, 4-thiadiazol -2-yl jc acid

di hydr ochl M UYE%FR (KBr): 3400, 2939, 2852, 2592, 2455, %‘?‘@@’38}1‘%6% 1522
cm1 NMR (DVSO-d6, 8): 1.20-1.80 (.4H%&), 1.80-2.40 (4H m, 2.50-2.60
(4H, m) , 3.10-3.30 (4H m , 4.70 (1H, br s) , 7.16 (2H, d, J=8.6hz),
7.92 (2H, d, J=9.2Hz) , 8.00-8.30 (4H, m API-ES MASS (nfz)(Positive): 463
(M- 2HC1+1) 1071Rr erargpt i D84, 11466,[ 542p, 412h8- 2 - Phenyl cycl ohexyl )

- 1- pi per azi nyl - phenyl 1< 1, 3 4-thi gdi - 2-yl ].benzoi {.d | - ES MASS
(mz): 5253 (N&Rl)(g%fpr lar i&-ﬁéﬁ?ﬁg if%%‘xﬂ??/'e SRR ﬁ%hf‘“\i

[ 1-met hoxy-1, 1' -bi2(tyzl®hexyln) ,- 244y2]6 {48, i, per il |t,-I53: OHZ),

- bi phenyl - 4- - car boxyl | id (367 ) s zpy xybenzotriazol e (208 ny),
l--ethyl-3-(3" - di tb‘lgl g%il[’no r’oﬁ;ilrﬁ%g:gr'éoélsﬁmd%g hydr ochl ori de (443 ng) and
20 tri &t hyl ani meI( AAR46 (m)}) {Posistive)end8shl(¥F+dk (37 m) was stirred for
23.5 hours at roomtenperature then evaporated under reduced pressure.

Water was added to the residue and the resulting precipitate collected by
filtrati orBrapmeix¢don 7B water, isopropyl alchol and diisopropyl ether,

then dried to g Su_ —r - levelohexyl) —1-
1-[[4' -[cis-4- %f\ﬁ%g hgxy-ci??-%i%ecrytcl Sﬁé’xf )c 2- ?ﬁ )1 -
pi per azi nypipeaingicplieayylats| | car bonyl oxy]--1H 1, 2, 3- benzotriazol e (399

mg) . gMR (CDC13 R 8kpy)Q- 85842 {d&4) 1925,21342. BrflH m), 2.75- 2. 95 (4H,
m . 3U1 (3H 9 o8 55r8VE (Al r% 7.03 (2H__ 30 d,. J=8 Blz—lz% 7.A-7.7
(5H, m), 7.79 (0B (@DClzgdbHp) 83 Hyoslaf- 91 I8+ 8302 ¢ 37, (3d-
J=8.5Hz) MASS (m z);)594 {3d+l9 (Ihe )0l BosingiorpamBlsi A epaLlat {20hs 113
to 138] were 35 obtained_according to a simlar manner to that of
Preparation 20 Jul y$2004-3> (5H, s -

MASS (m/z): 359 (MtT+1)
15

Preparation 77
Methyl 4’ -[4-(trans—4-ethylcyclohexyl)-1-piperazinyl]~-

1,1’ -biphenyl~4~carboxylate
NMR (CDCly, 8): 0.8-2.05 (14H, m), 2.2-2.4 (1H, m), 2.65-2.8
20 (44, m), 3.2-3.35 {4H, m), 3.92 (3H, s}, 6.9% (2H, d,
| J=8.8Hz), 7.55 (24, d, J=8.8Hz), 7.62 (2H, 4, J=8.4Hz),
8.06 (2H, d, J=8.4Hz)
MASS (m/z): 407 (MT+1)

25 Methyl 4’~[4-(cis-4-ethylcyclohexyl)-1l-piperazinyl]-
1,1’ -biphenyl-4-carboxylate
NMR (CDClsy, &): 0.88 (3H, t, J=7.2Hz), 1.2-1.7 (}lH, m) ,
2.2-2.4 (14, m), 2.65-2.8 (4H, m), 3.2-3.35 (4H, m),
3.93 (3H, s), 7.00 (2H, d, J=8.8Hz), 7.56 (2H, d,
30 J=8.8Hz)}, 7.62 {2H, d, J=8.4Hz), 8.06 (2H, 4, J=8.4Hz)
MASS (m/z): 407 {(M*+1)

Preparation 78
Methyl 47 - [4-[trans—4- (trans-4’ -methoxycyclohexyl-1"-

35 yl]cyclohexyl—l—yl]—1—piperazinyl]—1,1'—biphenyl—4—



WO 01/60846 PCT/JPA /01204 77 112. Preparation 113 20me2004
1-[4-[5-[4-[4- (Cycl ohexyl net hyl ) - 1- pi per azi nyl ] phenyl] 5

1, 3, 4-thiagjazol -2-yl ] benzoyl oxy]-1H 1, 2, 3-benzotri azol e é_ - 2922,
2845, 1780V 018E%4 1441, 1416, 1232, 984, 822 cm1 NMR ( It 8. 1. 9
(11H, m), 2.22 (2H, d, J=7.1Hz), 2.5-997 (4H, m), 3.3-3.5 (4Fi, m,
6.9-8..5 (12H, i) 10 (+) APCl MASS (mlz): 580.13 (M++1l) Preparation 114
1-[4-[5-[4-[4-[4-(7-Met hoxyheptyl oxy) cycl ohexyl]-1

pi per azi nddrpeslakel, 3, 4-t hi adi azol - 2-yl | benzoyl oxy] -1H- 11.5

1, 2, 3- benzotrl 2 3 6,.1%7 6Q3 , 6,, 1234,
1093, 984 cm %@%Nfﬁéﬁmc&) 6)E 1 612@?'2 %E‘l #)q ( .'4%.’721?6]15&3,']% ,
3.33 (3H, s), 6.8-848,H2. F- ROIPHéﬁaH®L|6n2i1535(4H,HU, 3.35 (3H,

1-14-[5-[4-[4-] 4- 8--Nb h | |
pléerg2|LyI%ph£nyF] 5 Q?yeﬁ%Ya gyggy§lﬁﬁgnzby$J8 ﬁHZ)’ 7-55 (24, d,

1,2, 3- benzotr|azoleJhR eKBv)'?2§312H2856J-a7¢@z)46@96 (%4211 d, 1%, 41134,

1093, 984 cn}ﬁwggR(%zQ§134%g) 1,P-2.2 (21H, m) , 2.7-3.7 (13H, m) , 3.33
1 |

(3H, s), 6.9 reparatlon 116
1-[4--[5-[4-[4-(5- N@thoxypentyloxy) 1- pi peridyl ] phenyl] -

1, 3,4-thiad | 1, % DIVBO- d6, 6
by 30__'16‘8;)&?313&»1 g Qgéoil:%y% %éﬁ;@mﬁ%g@é%ﬁe 3,( ) S)?

3.35-3.55 xIﬂ¢yqﬁoh3§wL31eal$ QOP%E$FE¥QHY%§1??1(Zhlpaen318495 Hz), 7.35-7.65
20 Jul 3 2004 \4001/:60846 PCT/JP01/01204 78 (3H , 7.90 (2H, d, J=8.

S bty A (endiy, 87570855 (168 o, 27 467"5'2 Bl 4244
(1H, m), 3.2~3.35 (4H, m), 3.35 (3R, s), 3.93 (3H, s),
©7.00 (2H, d, J=B.8Hz), 7.56 (2H, d, J=8.8Hz), 7.62 (2H,
d, J=8.4Hz), 8.06 (2H, d, J=8.4Hz)
15 MASS (m/z): 491 (MT+1)

Preparation 79
Methyl 4'-[4-[4- (trans-4-methoxyphenyl)cyclohexyl}-1-

piperazinyl]-1,1’-biphenyl-4-carboxylate
20 'NMR (CDClz, 8): 1.4-1.7 (4H, m), 1.9-2.15 (4H, m), 2.3-2.6
(2H, m), 2.75-2.85 (4H, m), 3.2-3.4 (4H, m}, 3.79 (3H,
s), 3.93 (3H, s), 6.84 (2H, d, J=8.6Hz), 7.01 (2H, d,
J=8.8Hz), 7.14 (2H, d, J=8.6Hz), 7.56 (2H, d, J=8.8Hz),
7.63 (2H, &, J=8.4Hz), 7.06 (2H, d, J=8.4Hz)
25 MASS (m/z): 485 (M*+1)

Methyl 4°’-~[4-[4-(cis—-4-methoxyphenyl)cyclohexyl]-1-
piperazinyl]-1,1" -biphenyl-4-carboxylate . | _
NMR (CDClg, &): 1.5-2.6 (10H,m), 2.6-2.75 (4H, m), 3.2-3.4
30 (4H, m), 3.79 (3H, s), 3.93 (3H, s), 6.8-6.9 (2H, m),
7.01 (2H, d, J=8.8Hz), 7.19 (2H, d, J=8.6Hz), 7.5-
7.65 (4H, m), 8.06 (2H, d, J=8.5Hz)
MASS (m/z): 485 (MT+1) '

35 Preparation 80




Preparation 117 5 1- [ 4 - [ 5- [ 4- [ 4 - (6-Mthoxyhexyl Qﬁf)fﬁly?éotl

.- pi peridyl ]phenyl ] -

1 3,4-thiadjazol --2-yl]benzoyl oxy]--1H1, 2, 3-benzotriazole IR (KBr) :

2931, 2856VOUMAE461603 1439, 1416, 1230, 1109, 982 cml%(ﬁ{’ 3, 8)
1.3-2.1 (12H, n) , 3.0-3.3 (2H m , 3783 (3H, 10 s), 3.3-3.6 (5H, m,
3.6-3.8 (2H, m, 6.97 (2H,, d, J=8.9Hz), 7.4-7.7 (3H, m, 7.90 (2H, d,
J=8.8Hz), 8.1-8.3 (3H, n), 8.3-8.5 (2H, m { h} APCI MASS (xn/z)
(Positive) : 6 (M £1)- %élgkéﬂﬁgéﬂdﬂyl (418yclopentyl) cyclohexyl-
1-[4-[5-[4-[4-(4- Mt hoxybut oxynet h

pi peri dyl IlPWédyﬂ]-PipgraZ%thhhﬂazjdl We}‘b’énﬂoﬂjﬁ%’)??‘fyliﬁe 1, 2, 3-benzotri azol e

IR (KBr) : 1778yml 439, . % 249, 4108230581, 3 G847em | N
(Dlvéoélzs, S): g 3091 3059 14]22’81 ldeny 1‘3% 2 W09@H, 70,9847em

5 (6H, 34 (3H,
S), 3.8-4.0 (2H, m2- éggé'f”(ltzrlll1 B+ ﬁgf $)r733 95, 3 f%#’i(*ﬁ) m7. 5’0§PZH d,
J=8.9Hz), 8,12 (IHy 31-;1 J-2H50 . (By,2-8. &—Gzemzm 78537 81 5(4i2Hm) ,25 M
Preparatl on 119 1- [ %ﬁAf (5- Met hoxypent yl oxynmet hyl )-4 .
pi peri dyl ] phenyl ] - 1! 3 28t ki A8flaZ®) - - 2-yl ] benzoyl oxy] - 1H 30
1,2, 3-benzot ri apelse (WYR) ¢ COCL3(MB)1) 1.1-2.0 (11H, m), 2.7-2.9 (2H, m,
3.2-3.5 (6H, m), 3.33 (3H, s), 3.7-3.9 (2H, m, 6.90 (2H in, J=9.0OHz)
7.3-7.6 (3H, n) , 7.83 (2H 'd, J=B. BHz) , 8.06 (1H d, J=8.2Hz), 8.16
(2H, d, J=8.5Ha)ati133’ ezm—[dranssél.mm (26 cyallpp2004l WO 01/ 60846 79
PCT/ JPQ1/ 012 A CI ( 8) + ation
120 11 4cf QI[%-SE[ ge %r]a z:Ln \{L blgﬂlgn%i} ﬁw%gﬁogl%

p| perazin
pyridyl]-1,3, 4-NMR acdtlDG:igI, ﬁ)yl]bﬁﬂbﬁ d)&)ﬁ}'lvllﬂ-)l 2; %‘2%'5126%}?4 &ole IR (KBr)

2947, 2922, 1778, ,160L, ;3428 14005 {238y, 987 ¢M=3 35 (48, m), 3.93
' (3H, s), 7.00 (2H, 4, J=8.9Hz), 7.56 (2H, d, J=8.9Hz),
. 7.62 (2H, d, J=8.6Hz), 8.06 (2H, d, J=8.6Hz)
15 MASS (m/z): 477 (M¥+1) |

Pieparation 81 '
Methyl 47 -{4-(cis—~4-methoxy-4-phenylcyclohexyl)-1-
piperazinyl]—l,1'—biphenyl—4~carboxylate
20 NMR (CDClg, 8): 1.5-2.0 (6H, m), 2.1-2.6 (34, m), 2.75-2.92
(4H, m), 2.99 (3H, s), 3.25-3.4 (4H, m), 3.93 (31, s),
7.01 (24, d, J=8.8Hz), 7.2-7.5 (5H, m), 7.57 (2H, d,
J=8.8Hz), 7.63 (2H, d, J=8.5Hz), 8.06 (2H, d, J=8.5Hz)
MASS (m/z): 485 (MT+1)
25
Preparation 82
A mixture of methyl 47-[4-{l-methoxy-1,1'- .
bi (cyclohexyl) -4-yl]-l-piperazinyl]-1,1" -biphenyl-4-
carboleate (440 mg) and 10% sodium hydroxide solution (1.4 ml)
30 in a mixed solvent of methanol (8 ml) and tetrahydrofuran (24
ml) was refluxed for 4 hours. After cooling to ambient
temperature, the reaction mixture was poured into cold water and
the mixture was adjusted to pH 7 with 1.0 mol/1 hydrochloric acid.
The resulting precipitates were filtered, washed with water,

35 isopropyl alcohol land diisopropyl ether, then dried to give



CDC13, 6): 0.8-1.5 (8H, m), 1.7-1.9 (2H 1), 1.9--2.1 (2
go (1H, Zr) 3.0- 3.2((4H g? s). 3.5 1(() 4.2n%4H, br s)éo“’é' go% 8 (1H,

NVR
2.
rT) , 7.4-8.5 (9H, m , 8.75 (1H, d, J=2.3Hz) ESI MASS (m_R}PP05|t|ve)
581.3 (Mr+MO B4 ati on 121 15 CT/IP01/01204
1-[4-[5-[6-[4-(4-Ethyl cycl ohexyl)--1-pllperazi nyl ] - 3-
pyridyl]-1,3,4-thiadiazol -2-yl]benzoyl oxy]-1H 1, 2, 3- benzotriazole IR (KBr)
: 2926, 1780, 1703, 1601, 1508, 1429, 1402, 1379, 1242, 984 cn}l 20 NWR
(CDC13, 8) _ -1 (:bllomxj.ag ¥ ](—2H : 2628
ey 693 %&J(Q f%tmx% 2.[ b.9;( § i } ~2y5] H%S 8 0.8 5
(6H 1), @m@ra(zawlh—lalz @m*)er&s}r‘llvﬁssb?w }‘EP%%H Rﬁe—ﬁl 5.3 (|v|++1) 25
Preparation 12gngk- [(A7EP: - 197 [ frans- 4- (4-et hyl cycl ohexyl) - 1- pi per azi nyl ]
3-pyridyl]-1,3,4-thi adi azol - 2-yl ] benzoyl oxy]-1H 1, 2, 3- benzotriazole 30 IR
(KBr): 2924, 2850, 1778, 1601, 1429, 1402, 1362, 1244 984 cm1 NMR

ESBClg 63 : OTﬁglgél%aﬁtﬁgn&omﬁoﬁmﬂs J{mulg at;oﬁs%?i tgo Y18, wece 2. 7;9 -523 g
r s r
(6H, m, svbmmsé eﬁf—Prﬁln‘a Ml%afuf“;%‘ nBEEH, Mﬁﬁ&%#ﬁ%%&&%omm

80 ESI MASS (mz) (Positive) : 595.3 (M++1) Preparation 123 1- [ 4- [
4- [Cis--4- (4-nmethylcyclohexyl) --1 5

pi perazi nyl ] phenyl ]i m dazo[ 2, 1-b] [ 1, 3, 4]t hi adi azol -

yl ] benzoylmephrididn283- benzotriazole IR (KBr): 1795, 1697, 1649, 1605,

1539, 1473, 1883, 1 Q4R b QI 1]-
1 [4 4--(Tr arfs-t2- 3 égggcyc rgé%l-l’ 3 Fﬁgr@%%&%%] fiifeny1)
- bi pheinyd, %tyh]adaabohy%xy}@emaou: M@nzot ri azol e
NMR (DMSO-dg, 8: 0.8-1.8 (11H, m), 2.5-3.5 (10H, m},
©7.1-7.2 (2H, m), 7.92 (2H, d, J=8.2Hz), 8.12 (4H, s)

API-ES MASS (m/z): 463.4 (MT+1)

15
Preparation 84
4-1{5-[4-14-[4~(7-Methoxyheptyloxy)cyclohexyl]-1-
piperazinyl]phenyl]—l,3,4—thiadiaéol~2-yl]benzoic acild
NMR(DMSO—dG,B):1.00—2.2(19H,m),2.8—3.6(13H),3.20(3H,
20 s}y, 7.14-7.18 (2H, m), 7.90-7.93 (2H, m), 8.03-8.22

(4H, m)
EST MASS (m/z) {Positive): 593.4 MF+1)

Preparation 85
25 4—[5-[4-[4~[4- (B-Methoxyoctyl)cyclohexyl]-1-
piperazinyl}phenyl]~1,3,4~thiadiazolm2—yl]benzoic acid
NMR (DMSO-dg, 8): 1.1-2.2 (21H, m), 3.0-3.6 (13H, m), 3.20
(38, s), 7.14-7.18 (2H, m), 7.78-8.21 (6H, m)
EST MASS (m/z) (Negative): 607 (M*+1)
30
Preparation B6

4-[5~[4-[4- (5-Methoxypentyloxy)-l-piperidyllphenyl]-

1,3,4-thiadiazol-2-yl]lbenzoic acid hydrochlofide
NMR (DMSO—dG, 8): 1.25-1.60 (8H, m), 1.80-1.95 (2H, m),
35 3.00-3.20 (24, m), 3.21 (3H, s), 3.25-3.55 (5H, m},



NVR (CDC13, 6) : 0.8-2.5 (21H m, 2.8-3.0 (4H, : SBSéEJ g%gb , 7.03
(2H, d, J=8.7Hz), 7.4-7.7 (5H, m), 7.79 15 (2H, (L 1=8. 4tz FIIEY £ 1H, d
J=8. 4Hz) 8.30 (2H, d, J=8.3Hz) MASS (nmfiz) : 447 (M+1) Pr aration 125 20
1- [ 4- [ BQOY6086_ | 4.. (4-Met hyl enec cl ohexyl) -1- /IP01/01204
pi per azi nyl ] phenyl]-1, 3, 4-t hi adi azol - 2741 ] benzoyl oxy] - 1H
1,2,3-benzotriazole IR (KBr): 3425, 3404, 2929, 2831, 1780, 1600 cm 1 NWR
(DVMBO-d6, 6) : 1.10-1.50 (4H, m, 1.60-2.20 (4H, m, 25 2.20-2.40 (3H, m
, 2.50-2.80 (4H, m 3, 68-6286¢ 121 bk)S) 7. 0873, (KHu=d.9889)) Hz)§4 A2H)- 7. 60
(2H, m, 7.65 (1H, d, _J=8, 7.75-8.00 (3H, m, 8.10-8.30 (4H, m
APl - ES MASS (niz)(PSSIglgeﬂgh%£W1%K}%%%%%réslon 126 1-[4' -[4-(Trans-4-tert
-but yl cycl ohexy9r- bnpkpenazj Wedative): 480.2 (MY+1)
1, 1' - bi phenyl -4-yl ] carbonyl oxy-1H 1, 2, 3-benzotriazole IR (KBr): 1770,
1570, 1236 cm 1 NVR (CDC13, 6) > 0.86 (9H, s) , 0. 9-1.4 (5H m , 1.7-2.5
(5H, 35 Mrepghr&tdoB58F4H, : 3 2- 3 4 (4H , 6.9-7.1 (2H, 20 July 2004
WO 01/60846 PCT/ JPQ /,0120 J=8. 5Hz) ,
8.11 (1H, J‘LaHD 4@) 12 L}éo %Pe’ﬁﬂé”‘if ﬁ&%”-’&éﬁpﬁ%fwﬂ) 5
Preparati an 31,247—t1r1ak14azel[—24y11]3'emd1 a:ceidhyl cycl ohexyl) -1-piperazinyl]
-1,1" - biphen l XY 1H-1 - - e ZQi T azphe RReparqtd gn 128
10 1-[4' -[4-(C élltljéulc@/c hgxiél%f 1|20plgra r!Ly 2%? )
bi phenyl - 4--y|]carbddﬁﬁowy,lmmszgm,b@nﬂe@rioazm F%p&biatdi ofr 8. 81z) ,
1-[4' - [ Trans-| - XY 1, :.bi cyclohexyl) 4-yl]1-1 15 piperazinyl] -1,
1 -blip enyl-- - 4-yl ?%E:g(rabo(ﬁllﬂl o}?<r- {—# 2, 3- benzotr| a;_ol e NVR (CDC13, 8)
0-8-2.6 (20H, nht) 2\?7113%8(54@/@(15’@831151‘(8% 499).273 (315 (4H ), 7.03
(2H, d, J=8.7Hz), 7.3-7.7 (5H, m, 7.79 (2H d, J84Hz) 8.12 (1H, d,
J=8. | Hz :

) Preparation 88

4-[5-[4-[4- (4-Methoxybutoxymethyl)-1l-piperidyl]phenyl]-
15 1,3,4-thiadiazol-2-yllbenzoic acid
NMR (DMSO-dg, 8): 1.2-1.9 (9H, m), 2.8-3.0 (2H, m), 3.2-
3.5 (94, m), 3.8-4.0 (2H, m), 7.07 {2H, d, J=B.9Hz),
7.84 (2H, d, J=8.7Hz), 8.10 (4H, br s)
(+) APCI MASS (m/z) (Positive): 482.20 (M1+1)
20
Preparation 89
4—[5~[4-[4~(5-Methoxypentyloxymethyl)-1-
piperidyliphenyl]-1,3,4-thiadiazol-2-yl]lbenzoic acid
NMR (DMSO-dg, 8): 1.1-1.8 (11H, m), 2.7-2.9 (2H, m), 3.2-3.5
25 (9H, m), 3.8-4.0 (2H, m), 7.07 (2H, d, J=9.0Hz), 7.84
(2d, d, J=8.8Hz), 8.0-8.2 (4H, m)
ESI MASS (m/z) (Negative): 494.3 (M'+1)

Preparation 90
30 4—[5—[6—[Cis~4—(4—methylcyclohexyl)—1—piperazinyl]—3—
pyridylj-1,3,4-thiadiazol-2-yllbenzoic acid
(+) APCI MASS (m/z) (Positive): 464.13 (M*+1)

Preparation 91
35 4-[5-[6~-[Trans-4- (4-methylcyclohexyl)-1-piperazinyl]-3-



20 8.31 (2H, d, J=8.4Hz) MASS (mz): 594 (M++1) Prepar at i 09, 130,504
1-[4'-[4-[C s-4- (cis 4' - met hoxycycl ohexyl -1'- 25

yl ) cycl ohexyl -1 ]-I-plpera2|nyl] 1,1 blphenyl-- -

yI)carbonyY‘y P%— 3-benzotriazole NMR (CDC13, 8) : CFGEBEIYHH ny |
2.7-3.2 (5H m , 3. 35 (3H, s), 3.3-3.%(4H, m, 7.03 (2H, d, J=8.8Hz),
7.35-7.7 (5H m , 7.79 (2H, d, J=8. SHz) , 8.12 (1H, d, J=8.2Hz) , 30
8. 30 (2H d J =8.5Hz) MASS (nfz): 594 (M++1) Preparation 131

1-[4"- ?1‘} ﬁCBSE4thf§&Wﬁh%>éWzolc aéld
yI)cycIoh x | - g Mgerazmyll 2 iuly 2004 5 WO

01/ 60846 PCT/JIi’ | BESBAMABS (1 Ba Etﬁﬁ%}lléf%) #Lﬂ %%%eh btriazole NWR
(cbc13, 6): 0.8-1.5 (10H, m, 1.6-2.6 (9H, rro 2.8-3.2 (5H, nm, 3.35 (3H,
s), 3.3-3.5 (4H, m, 7.03 (2H, d, J =8.8Hz), 7.4-7.7 (5H, m), 7.78 (2H, d,
J=8.5Hz) @repareffiony923-g 2Hz), 8.30 (2H, d, J=8.5Hz) MASS (nfz): 594
(M-+1) sPrepar aulqs 1%2[c15£41—<a@4et1{ﬁ@c4e(héxﬁfeb hoxypbenyteyil-ghexyl ] -1 10

pi perazinyl]-1,1' -bi hen I on 1H— 1 3- benzotriazole NWR
(CDC13, 6)Pyrlf‘yélz3-9 gl'ltl ﬂ%/ 1§ ﬁ%—s&t ié 79 (3H, s), 6.85 (2H,
d, J=8.7Hz), 7533 (\ﬁﬁs dn/2F8P8EEY i ve). 2178, st Md+1j =8.7Hz), 7.4-7.7 (5H
M, 7.79 (2H, d, 15 J=8.5Hz) , 8.12 (1H, d, J=8.2Hz) , 8.30 (2H, d,

J=8. 5Hz) NASS (mz): 588 (M+1) Preparation 133
é'[ﬁe-[ --4 I'] o L) 1thpera2|nyl] 3 e zohe 3.2-3.55
(Isﬂ Rﬂ 3 %9 ok gﬁb%%[% S %ﬂ%%ld?%@}ggwﬁﬁ#%}f’%y@% 15 (2hH,

m, 8.31 (dHidyl]-=1=8, 2HZ)11WRS$Z(>M%')YUE¥%IZ(OMG+E)‘-‘1d
(+) APCI MASS (m/z) (Positive): 478.3 (Mt+1)

Preparation 94
15 4—[2-14-{1-Cyclohexyl-4-piperidyl)phenyl]imidazo[2,1-
bl-
[1,3,4]thiadiazol-6-yllbenzoic acid hydrochloride
IR (KBr): 2937, 1699, 1608, 1471, 1414, 1373, 1255,
_ 1174 cm™1
20 NMR (DMSO-dg, 8): 1.0-2.1 (14H, m), 2.8-4.0 (6H,m), 7.4~
8.0 (8H, m), 8.86 (1H, s)
(+) APCI MASS (m/z): 487.33 (MT+1)

Preparation 95
25 4-[2—-[4~[Cis—-4- (4-methylcyclohexyl)-1-
piperazinyl]phenyljimidazo(2,1~b][1,3,4]thiadiazol-6-
yllbenzoic acid hydrochloride
EST MASS (m/z) (Positive): 502.3 (MT+1)

30 Preparation 96
4" - [4- (Trans-4-cyclohexylcyclohexyl)-1-piperazinyl]-
1,1’ ~-biphenyl-4-carboxylic acid
ESI MASS (m/z): 447 (MT+1)

35 Preparation 97




25 Preparation 134 1-[4'-[4--[4-(Trans-4-net hoxyphenyl )cyg%?q ﬁ%{
pi per azi nyl ] - 1 1 - bi phenyl - 4-yl ] carbonyl oxy--1H 1, 2,3 ben vy e 30 NWR

(CDC13, 6) 35 (8H, m, 2.3-2.5 (2H, m), 2.8-3.0 13-3.5
(4H, in), (‘%“ﬁ s), 6.85 (2H, d, J=8. 7Hz) , 7.04 (z‘iﬁ"ﬂ’m@@. 8Hz) |
7.13 (2H, d J=8.7Hz) ., 7.4-7.7 (5H, k), 7.79 (2H, d, J=8.5Hz), 8.12 (1H,
d,  J=8.2Hz), 8.30 (2H, d, J=8.5Hz) 35 MASS (rn/z): 588 (M++1) 20 July 2004
WO 01/ 60846 PCT/ 3POL/ 01204 83 -Preparation 135

1-[4 --[4-(4,4-pi U”t(yjlfa)ﬁ%LQhEéYJc)b&tﬁl@Qﬂaﬁidﬁyll))‘-1 piperazinyl]-

bi phenyl - 4-yl ] car bon | oxy-1H 1 3-benzotriazole 5 NWMR (CDCl3, S): 0.92

(6H, s), 1AL rhgtqf@q%r‘l"zagbéxsi{qﬁcl%, 2.75-2.95' (4H, ), 3.3-3.45 (4H,

m, 7.03 (2H, dggr daks Bgk): 124- ¥elBH, m) ., 7.79 (2H d, J=8.5Hz) ,

8.12 (1H, d, J=8.2Hz), 8.30 (2H, d, J=8.5Hz) MASS (mz): 510 (M++1l) 10

Preparation 136 1-[4'-[4-[G s-4-nethoxy-(4-cyclopentyl)cycl ohexyl -1 vyl

-1- pi pey azfp%‘%gralbllm igohenyl - 4-yl ] car bonyl oxy- IH-1 2,3- benzotriazole 15
1

IR (KBr) : 1597 1 N ;2.1-2.45
(2H,( m;) 2.75- ‘% 19[4'(@%@%" ’N%%%?f‘”%‘?’zy%)%‘zs QF%&{QVH@,% 03 (2H, d,
J=8. 9Hz) biphdny/l-4-{(dhtboryli¢. 8i¢2H, d, J=8. 6Hz) , 8. 11 (1H,. d,
J=8.2Hz), 8.30 79 P t 137 1--
[ 4 -42 - [Tr anfél_t}(%t h&%?% §I6a I\q‘%}sse ﬁ ccgﬂcl omm E?Pa;?] on

- 1- pi per azi nyl |MESS b(mﬁd)axﬁ%l}{m +12 3- benzotrl azole IR (KBr) : 1772, 1597
cm-1 (CDC13, b): 1.35-2.4 (18H, m, 2.65-2.8 (4H m, 3.20 (3H 5s),

3.25-3% (4H m. 7.03 (2H, d, J=8.9Hz), 7.4-7.7 (5H, m, 7.79 (2H, d,
J=8. 6Hz), BrépaBaii¥or 139

4’ -[4-{Cis-4—-ethylcyclohexyl)-l-piperazinyl]-1,1"~
biphenyl-4-carboxylic acid
IR (KBr): 1691, 1603, 1529, 1452, 1381 cm ™ *
15 MASS (m/z): 393 (MT+1) '

Preparation 100
4’*[4—[Trans—1—methoxy—1,l’;bi(cyclohexyl)-4—yl]—1—
piperazinyl]-1,1’-biphenyl-4-carboxylic acid
20 MASS (m/z): 477 (MT+1)

Preparatlon 101
-[4-(Cis—4~-({trans- 4-methoxycyclohexyl -1l-yl)-

cyclohexyl—l—yl)—l—plpera21nyl} -1,1’ -biphenyl-4-carboxylic
25 acid .
MASS (m/z): 477 (MT+1)

Preparation 102
4* - [4-[Trans-4- {cis—4-methoxycyclohexyl-1-
30 yl)cyclohexyl-1-yll-1-piperazinylj-1,1’-biphenyl-4-
carboxylic acid
MASS (m/z): 477 (M7+1)

Preparation 103
35 4’ - [4-[Cis-4- (4-methoxyphenyl)cyclohexyl]l-1-



m, 8.25-8.35 (2H, m 30 MASS (mz): 580 (M++1l) Preparati 05038‘182004
1-[4'-[4- (G s-4-net hoxy- 4- phenyl cycl ohexyl ) - 1- y

pi perazinyl]-1,1'-biphenyl-4-yl]carbonyl oxy-IH1,2,3- 35 benzotriazole 20
July 2004 WO Y6P¥E346 PCT/ JPOL/ 01204 84 NVR (CDC13, $) POIBIBOLY gy m
2.8-2.95 (4H, m , 2.99 (3H, s), 3.3-1.45 (4H, m, 7.05 (2H, d, J=8.9Hz),
7.2-7.7 (10H m , 7.79 (2H, d, J=8. 6Hz) , 8.11 (1H, d, J=8.1Hz) , 8.30
(2H, d, J=8.6Hz) 5 MASS (mz) : 588 (M++1l) Preparation 139 A m xture of
cesiumtrichlLor] Z a0 rLah - Ay m) was stirred at room
‘t enper atnggFg%kgS%%ﬁﬁsg?biﬁ%ggglo%a%%igé% % 5] decan-8-one (1.4 g) was
added to the sHYRESi ém/zhndd &t i@ 'édlat roomtenperature for 1 hour. To the
solution was added dropwi se with stirring phenyl magnesi um chl ori de (3. OM
solution in dinethyl ether) (33.7 nml) at OC. The reaction m xture was
quenched Eirepazebiggeid¢ aci d aqueous solution. 15 Dimethyl ether was added
to thessol ution: . The (@LgePhSxPHaly MaS -pidebedi wy1 h-bri ndipbediydrmiky dr ogen
carbonate solution and brine " and dried over magnesi um sul fate. The

magnesi umosabPydiGadcidiltered off, and the filtrate was concentrated

under reduced wac@sSHYye): Thelrasiwdue was purified by silica gel

chromat ography 20 (3:1 hexane-ethyl acetate elution) to give 8--phenyl-1,4
di oxaspiro[ 4. 5] decan-8-0l (5.94 g). NMR (CDC13, S): 1.65-2.3 (8H, m, 3.99
(4H, s), 4QPathMions)os57.2-7.6 (5H, m) MASS (mz): 257 (M++23) 25 The

ool oo TR AT SR AT RS ) By BhL R SBINEr L0 thal of
8- Cycl openiigerbAngiloxaspl +ofgh&]dechmagokylvR egxtns, 6) : 1.2-2. 1 (17H,
M . 3. 9-4.05L4H W), .. 4,03 (FHhop)  MASS (mz)! 249 (Mk+23)

Preparation 106
15 47 ~[4-(4,4-Dimethylcyclohexyl)-1-piperazinyl]}-1,1"~
biphenyl-4-carboxylic acid
MASS (m/z): 393 (MV+1)

Preparation 107
20 47 -[4-[Cis-4-methoxy- (4-cyclopentyl)cyclohexyl-l-yl}l-1-
piperazinyl]-1,1’—biphenyl—4—carb0xylic acid
MASS (m/z): 463 (MYT+1)

Preparation 108
25 4’—[4—[Trans—4-methoxy-(4—cyclopentyl}cyclohexyl—l—yl}—
1-piperazinyll-1,1’-biphenyl-4-carboxylic acid
MASS (m/z): 461 (M'+1)

Preparafion 109
30 4’ -[4-(Cis-4-methoxy-4-phenylcyclohexyl) -1~
piperazinyl]-l,l’—biphenyl—éucarboxylic acid’
MASS (m/z): 471 (MT+1)

Preparation_ 110

35 4-{5-[4-[4- (4~Methylenecyclohexyl)~1-piperazinyl]-



35 Preparation 141 20 July 2004 WO 01/60846 PCT/JP01/ 01204 0§§ éﬁ@ﬁ
sol ution of 8-phenyl--1I,4-di oxaspiro[4.5]decan-8.-ol (5.7% 9y

i odonet han 4. m) in N, Ndinethylformam de (58 m) odi um
hydride (6 o%(@%grsi on in mneral oiI?;L‘6 (1.97 g) at OC %ﬁggﬁ%{)fon was
stirred for 2 hours at OC 5 and at roorttenperature for 7.5 hours. The
reaction mxture was added to a m xture of water and ether. The organic

|l ayer was washed with brine and dried over magnesiumsulfate. The

magnesi um skl le- Wells 4-thtieded zol £ 2-whibenmoifd |aaist diptdrocbherids at ed
under reduced S .. reshdye idd e by-skl i £angel
chronatographypgg:é&ﬁ§Xa§gﬁofh??ggée¥§%%Pg§%%%kn14%%foxgivé ’

8- met hoxy- 8- phenyl - 11222 dimxaspi r o[ 4. 5] decane (5.968 g) . NVR (CDC13, 8) :
1. 6-2.15 (8H (3H 58) 1 So-Podh OB Abhy . M.so-7: 20 (b (5, M 15
The fol |l owi ng g%ﬁ%oﬁﬁgg) eggfa%i%%§?142 g%d lié] Wer e obtginegﬁaccording
to a sidilar manner 2-®4+2at60of 48r dpar At 1Om3 1301 (48, Phlepdr 4Pi Ol 2% S)

4 - Methoxy-1, 1' - bi (oyclohexyl )y, 4708 MR (L313216) ¢, §=8:2u2) (18H m),
2.9-3.6 (6H, m) MASS (mz) : 235 (M+23) 25 Preparation 143
8- Oycl opent yl - 8- met o828 -80di(4RasBi r o[ 4. 5] decane NWVR (CDC13, 6):
1.25-2.35 (17H pp)ms 3wkl (@Hz)IPosdt8vd) O a{#HHi-DHCIQ 1P eparation 144 A
sol uti on of 8-nethoxy-8-phenyl-1,4- dioxaspiro[4.5]decane (5.96 g) and
3N-hydrrochloric acid (24 m) in tetrahydrofuran was stirred at room
tenmper g ur eré@ardidipurss.  The reaction mxture was added to a m xture of
sodi um hydrogen 35_car bonat e sol ution.and_ di hyl ether. .The organic |ayer
was 20 July 200ﬁ‘€&76&7g%BQ%*%@TW&ﬁ@f}ﬁﬁﬁﬁﬁiPg%rééﬁﬁﬁﬁfﬁﬂﬁ; sodi um hydr ogen
carbonat e phéayl prl S\di-ditiediiavel -2-yllbenzoic acid

API-ES MASS (m/z): 525.3 (MT+1)

15 Preparation 112
A mixture of 4’~[cis-4-[l-methoxy-1,1’-bi(cyclohexyl)-

4-yll-1l-piperazinyll-1,1’-biphenyl-4-carboxylic acid (367 mg},
1-hydroxybenzotriazole (208 mg), l-ethyl-3-(3"-
dimethylaminopropyl)carbodiimide hydrochloride (443 mg) and
20 triethylamine (0.216 ml) in methylene chloride (37 ml) was
stirred for 23.5 hours at room temperature then evaporated under
reduced pressure. Water was added to the residue and the
resultingprecipitatecollectajbyfiltration,washedwithwater,
isopropyl alchol and diisopropyl ether, then dried to give
25 1—[[4’—[cis~4—[1—methoxy~l,1'—bi(cyclohexyl)—4—yl]-l~
piperazinyl]-1,1-biphenyl-4-yljcarbonyloxy]-1H-1,2, 3~
benzotriazole (399 mg).
NMR (CDCly, 8): 0.8-2.2 (19H, m), 2.3-2.5 (1H, m), 2.75-
2.95 (4H, m), 3.11 (3H, s}, 3.25-3.5 (4H, m}, 7.03 (2H,
30 d, J=8.8Hz), 7.4~7.7 (54, m), 7.79 (2H, d, J=8.5Hz},
8.12 (1H, 4, J=8.1Hz), 8.30 (2H, d, J=8.5Hz)
MASS (m/z): 594 (MT+1)

The following compounds [Preparations 113 to 13B] were

35 obtained according to a similar manner to that of Preparation




magnesi um sul fate. The magnesium sul fate was filtered off @gd] \%QQ‘F
filtrate was concentrated under reduced pressure. The res? dy purified

by silica gmat ography (1:0-150:1 5 dichl or onet hane- nal el ution)
to give 4- ﬁ&'ﬁgg] 64- phenyl cycl ohexano ? (3.6 g). NWR (leiE 12942 0-2.9
(8H, m, 3.09 (3H, s), 7.25-7.5 (5H, N? MASS (m z): 227 (Mr+23) 10 The
foll ow ng conpound was obtained according to a simlar nmnanner to that of
Preparation 144. Preparation 145 15 4-Cycl opentyl - 4- met hoxycycl ohexanone
NVR (CDCL312%S) @ 1.2-2.4 (15H, m) , 2.45-2.7 (2H, m, 3.27 (3H, s) MASS
(mz): 219 (M++23) 20 Preparation-146 A m xture of
4--[5-[4-[4-(4-phenyl cycl ohexyl)-1-
pi per azi n)@ﬁgﬂmﬂ_pn_l,la 4- -t hi adi azol -2-yl ] benzoic acid (0.81 @),
0-benzotri azol -{ - N [ N il e (0. 66
g) and N, N-dii so I% IYt‘ﬂh I4arg1cggié§g%%{%éﬁr?ﬂ)q Limplt[},%)fé%L{-JQZ pyrrolidi none
(16 m) \/\/@J&f&t‘i-rtﬁle@dﬁ@IZOIZZhMMbenzoﬁh@iYTFﬁé{T]eé’eﬁrbﬁnﬁPWm@%s pour ed

into water. Then )resngtzl ng pgeci—fngé atesoras 1geh| egggg by2%3 ) tget i on and
washed with water to ? 4-phenyl cyél ohexyl)-

1- pi per azi nyl ] phenyl 1031 th| adi azol - 2-yl ] benzoyl oxy-1H 30 1, 2,

3o onzotri azohee{ Gptag) of B 6160, 9 (A0, w003 22446, 1&,14;_712@&) 1188,
980, 843 cm-1 N

8): 1.6-2. éﬁé rQ (#H m. 2.7-2.9
(5H. n), 3.4-3.6 (4@ 76(é 8. 15)(1%3" 5 (4 rAFﬂctlr I@A%SB 2Y '64‘2) 07
(Mr+1)1@B5 20 Julyy 2004 msgll(ﬁ%ﬂ@ 67 7P0p01304 87 The foll owi ng
conpounds [Preparations 147 and 148] were obtained according to a simlar
manner to that of Preparation 146. 5 Preparation 147

1- [ 4- [ 5- [ 6préad=A-iMat hwlacycl ohexyl ) - 1- pi per azi nyl ] -3
1-[4-[5-[4-[4-T4-(7-Methoxyvheptyloxy)cyclohexyl]-1-
piperazinyl]phenyl]—l,3,4-thiadiazol¥2—yl]benzoyloxy]—1H—
15 1,2,3-benzotriazole
IR (KBr}: 2931, 2856, 1778, 1603, 1441, 1416, 1234, 1093,
984 cm! -
NMR (CDCl3, 8): 1.0-2.2 (19H, m), 2.4-3.7 (13H, m}, 3.33 (3H,
s), 6.8-8.5 (12H, m)
20
Preparation 115
1-[4-[5-[4-[4-[4-(8—-Methoxyoctyloxy)cyclohexyl] -1~
piperazinyl]phenyl]—1,3,4—thiadiazol—2—yl]benzoyloxy]—1H—
1,2,3-benzotriazole
25 IR (KBr): 2931, 2856, 1778, 1605, 1441, 1416, 1234, 1093,
984 cm™ !
NMR {CDClg, 8): 1.0-2.2 (21H, m), 2.7-3.7 (134, m), 3.33 (3H,
s), 6.9-8.5 (12H, m) '

30 Preparation 116

1-[4-[5~[4-[4-(5-Methoxypentyloxy)-1l-piperidyl}phenyl]-
1,3,4-thiadiazol-2~yl]lbenzoyloxy]-1H-1,2,3-benzotriazole
NMR (DMSO-dg, 6): 1.30-1.80 {(8H, m), 1.85-2.10 (2H, m),
3.00-3.25 (2H, m), 3.34 (3H, s), 3.35-3.55 (5H, m),
35 3.60-3.80 (2H, m), 6.97 (2H, d, J=8.95Hz), 7.35~7.65



pyridyl]--1, 3, 4-thiadiazol -2-yl ] benzoyl oxy] -1H 1, 2, 3- benzaérilaé&) I R
(KBr) : 2943, 2918, 1782, 1601, 1427, 1402, 987, 845 cm1l g4l %CDC13,
6) : 0.94 (3H . d, J-6.9Hz) , 1.4--1.8 (9H, m , 2.3-2.5l§ 2.5-3.9

H
(4H, m) , YOO 40 " '6.74 (1H _d, J=9.0Hz), 7.4-7.‘%”{'@2’8’”% ,
8.1-8.5 (6H, m), 8.74 (1H, d, J=2.3HI® MASS (mz) (Positive) : 581.3
(M++1) 15 Preparation 148
1-4-[2-[4-(1-Cycl ohexyl - | - pi peridyl)phenyl]imdazo[ 2,1
b] [ 1, 3, 4] t hi adi azol {égyld)Renzeyl(ony-d,H48 3 Bidhenaol3 i(ade d,eT=8 RLOKKBr)
2926, 1776, 1608, 147 30, . 1176, 980, 845.¢m ; 0 NI 13, 6) :
1.0-2.7 (18H, n), 38 -%é.%%(lmiﬁ‘f n{fg-f‘.ﬁg‘?é.wﬁ-??s#&mg’{ +”J£\l'\§;5(&| SS (M z)
604. 13 (Mt+1) Preparation 149 25 To a sol ution of
1, 4-di oxasEpi roL:4. 5 deg -8-0l (9.5 g) in N, Ndinethylformamde (200 m)
was added i dium hydride (abt. 60%oil suspension) (2.6 Q)
under isce- cool i1rq 4a16 - (A 2 o gErMeat Imspteyd.oxAfl t-dr-psperidngl sfeny lhour s at

room tenperature, the reagti m Xt ur as ,.Sti Kred ol at 60C. 30
To the reacti’ént 'ﬁpﬁ?éo(&éghﬁgﬁ%ﬁl?@oﬁﬁ?érﬁsgf 573@%1%?(%e t ]1@

4- et hyl benzenasul{kanat e2%35, @&p6,i 7RG N- BeGdt Ryd3For ﬁréhﬁdelfiﬁ% 1HO2.at 60C
and then the reacti %2n‘icgﬁt-mre was stirred for 2 hours at 60C After being
cooled to roomtenpérature, the reaction mxture was poured_ into a mxture
of ethyl acetatMRah@D@bte®) : 35 3FPe lok ki @)Ira%e‘?“%a?s@Ecé‘@ss?’v%?y(%shed

with wafer and bri n§)203J§Lg'gO@§H’\/\Q.l)Q1/3Q(b&§Q sPCRt1, 14) 016 0420bn ,8& ,and

dri ed over magnesium sulfate. The solvent was _evaporated |n vacuo and the
residue was purifi ed=By 288D unh- &nhT ofrat3hr &phy 7-09 27 & g‘ETB‘ean?ﬁi’ng with a
m xture of hexane ampd.eighyl (8getaje s (1.5 -(wH,1h). The eluted fractions

containing the desired product 5 were collected.and e orated in vacuo to
gi ve 8-(7 nmet hoXyhésG @?@? {n{z) POt G ré&%[ % qugigne (9.77 g). NMWR
(CcbCc13, 6) : 1.3-1.9 (184 m, 3.33 (3H, s), 3.3-3.5 (5H, m, 3.94 (4H, s)

ESI NAE? (£1§!§JZ¥¥JQ %%%: 309. 3 ( M++Na)
1-[4-[5-[4-[4~ (4-Methoxybutoxymethyl)-1-
piperidyl]phenyl]—1,3,4—thiadiazol—2-yl]benzoyloxy]~1H—
1,2,3-benzotriazole ' :
IR (KBr): 1778, 1603, 1439, 1412, 1248, 1230, 1115, 1090,
20 ' 984 cm~1
NMR (DMSO-dg, 8: 1.0-2.1 (94, m), 2.8-3.0 (2H, m), 3.1~
3.5 (6H, m), 3.34 (3H, s), 3.8-4.0 (2H, m), 6.96 (2H,
d, J=9.0Hz), 7.3-7.6 (34, m), 7.90 (2H, d, J=8.9Hz),
§.12 (1H, d, J=7.2Hz), 8.2-8.3 (2H, m), 8.3-8.5 (2H,
25 m}

Preparation 119
1-[4-[5-{4-[4-(5-Methoxypentyloxymethyl)-1-
piperidyl]phenyll-1,3,4-thiadiazol-2-yl]lbenzoyloxy}-1H-
30 1,2,3-benzotriazole
NMR (CDClg, 8): 1.1-2.0 (11H, m), 2.7-2.9 (2H, m), 3.2-3.5
(6H, m), 3.33 (3H, s), 3.7-3.9 (2H, m), 6.90 (2H, m,
J=9.0Hz), 7.3-7.6 (3H, m), 7.83 (2H, d, J=8.8Hz), 8.06
(1H, d, J=8.2Hz), 8.16 (2H, d, J=8.5Hz), 8.33 (2H, d,
35 J=8.5Hz)



10 The foll ow ng conmpounds [Preparations 150 and 151] wer e, gq %ng
according to a simlar manner to that of Preparation 149 q4u @ ratlon
150 8--(8-Mthoxyoctyl oxy)-1, 4-di oxaspiro[ 4. 5] decane _‘(‘QIC]:)DC13 :
1.2-1.9 (29 0ys46 3 33 (3H, s) , 3.3-3.5 (5H, , 394'(‘21 %f?lz@a MASS
(m z)(Positive): 323.3 (MHNa) 20 25 Pf®paration 151 tert-Butyl

4- ( 6- met hoxyhexyl oxy) - 1- pi peri di necar boxylate NWR (CDC13, 6)': 1.3-1.7
(12H, m, 3.45 (9H, s), 1.7-1.9 (1H m, 3.0-3.2 (2H m, 3.33 (3H, 5s),

3.3-3.5 (4H, M) pé13uAs2th/ 2 (Host1ART: BRSSIEMm)+{)Positive) @ 216.07
(M++1-Boc) Preparation 152 A mixture of ethyl 4-[4-4-(7-methoxyheptyloxy)-

30 cycl ohexyl -1 --pi perazi nyl ] benzoate (2.8 g) and hydrazine nonohydrate
(26 M) impgt li ofhD6201 ) and tetrahydrofuran (22 nm) was stirred for 15
hours at 1 After cooled to om tengpetature, the 1 tion

ni xture was podlre[d; i 66\/\39522 Me]ﬂ%y]s%i‘iaé’rlﬁ ’ng «ivgb%?jé?%ﬂ“’n] \a/:’gcuo and the
resi dug ©dyiactied, 35t ni bhi ey 2-aggtateoyTbeyexLBati2 vixs washed with

wat er and r| e 20 Jtiﬁg 2004 WO 01/60846 PCT/JPOL/ 01204 89 over magnesi um
sul f at e. S evaporated in vacuo to give 4- [4--4-

(7--nmet hoxyheptm QKB)) cmlel.dhezaaz 1778 pll;ﬁ)rlazlm,] Béﬁ@ohW%zBﬂ% C(rrIZ158 g).

1275 % (1 05y B e R T O, g BEES
(9H m, 4.06 (2H, b(r2Hs) m) , 62866390 (24, rm)), B.-863(2H(48) by, @:7 »X2H, m
(+) AP MASS (nf z) §41§7 b(rlvg+1)6 10 cThe {g! I“ﬁw 794 COMPORASy| Preepay at i ons

153 to 164] were acco ﬂl ng to asim manner to that of
Preparation 152. Pr(é-;ﬁara&néﬂl%@z)

ESI MASS (m/z) (Positive): 581.3 (M1T+1)

Preparation 121
15 1-[4-[5- [6-[4- (4~Ethylcyclohexyl) ~1-piperazinyl]-3-
pyridyll-1, 3, 4-thiadiazol-2-yl]benzoyloxy]-1H-1,2, 3~
benzotriazole
IR (KBr): 2926, 1780, 1703, 1601, 1508, 1429, 1402, 1379,
1242, 984 cm™t
20 NMR (CDCly, 8): 0.8-1.0 (5H, m), 1.2-1.9 (8H, m), 1.9-2.5
(2H, m), 2.6-2.8 (4H, m), 3.6~3.8 (44, m), 6.73 (1H,
d, J=9.1Hz), 7.4-7.7 (3H, m), 8.0-8.5 (6H, m), 8.74
(1H, d, J=2.3Hz)
EST MASS (m/z) (Positive): 595.3 (MT+1)

25
Preparation 122
1-[4-[5-([6-[Trans—4-{4-ethylcyclohexyl)-1l-piperazinyl}-
3-pyridyl]-1,3,4-thiadiazol-2-yl]lbenzoyloxy]-1H-1,2, 3~
benzotriazole
30 IR (KBr): 2924, 2850, 1778, 1601, 1429, 1402, 1362, 1244,
984 cm™1 '
NMR (CDCls, 8): 0.8-1.5 (10H, m), 1.7-2.1 (4H, m), 2.3-2.6
(1H, m), 2.7-2.9 (4H, br s), 3.6-3.9 (4H, br s),
6.6-6.8 (1H, m), 74-7.7 (3H, m}, 7.9-8.5 {6H, m), 8.74
35 (1H, d, J=2.3Hz)



15 4-[4-(4--Phenyl cycl ohexyl)-1--pi perazinyl ] benzohydr azi d%‘ 'ATP% J\/ASS
(niz)(Positive) 379.4 (Mr+1) Preparation 154 0J 0
4-14- (4- Meth enecycl ohexyl)-1 20 pi perazi nyl ] benzohydrazine IR ( KBr)
3429, 3402% %‘1#659 63280, 2933, 2837, 1608,- 1504 cm1 NVR (ENBEVEBY <) .
1.20-1.50 (2H n) 1.60-2.20 (4H, n), 802.20-2.30 (2H, m, 2.50-2. 70 (4H,
m, 3.10-3.30 (4H, n) , 4.36 (2H, br s) , 4.61 (1H, s) , 6.9J. (2H d,
J=8.9Hz) , 25 7.69 (2H, d, J=8.8Hz), 9.45 (1H, br s) MASS (mz): 317

(Mt+1) Prepar atp@p m/z)(P031t1ve 595.3 M++%i
4-[4- (Cycl ohexy rret yl') - 1-pi perazinyl ibenzohydr azide 30 NVR (DVSO-d6, 6)

0.70-1.00 (2H, n) , 1.10-1.80 (9H, m , 2.11 (2H, d, J=7.2Hz), 2.41.2.46
(4H r’r) 3495 3aifod 4h3 M), 4.36 (2H, s), 6.92 (2H, d, J=8.9Hz), 7.69 (2H,

HZ_YE_W_G_%‘— APClI MASS n12)(POS|t|ve) 317 (M++1) 35 20 July
2004 5 10 15 Wb 047 bosli EeEArat - pesby Loy ehepatation 156

4--[4-54- 8 LB hoxy p}%ﬁwérgmw)lwﬁla%%yh}bjt{p; pespziimdildbenzehydrazide IR
(Neat): 2 2856, 1703, 1608, 1512, 1454, 1240, 1113 cm 1 NMVR (CDC13, 6)

. 1.2-2.2¥ ibPPZ?qioxsz 2LBrlp 2o PAbeppotrdazgle 8' (4H, m), 3.1-3.5 (.9H,
m, 3.33 (3H 3R, (1@31@5 2195,b169%) , 161 B- 6.695(2H538) , 14727 A3BH, $p347.6-7.7
(2H, m MASS (niz) 1. 53@( M++3) Preparatlon 157

4--[ 4-(5- Met hoxypen fperi dyl | benzohydrazi de NWVR . (CDC13, 6):
1.30-1. 80 (8H, m, 1.85- 2 05 (2H, n), 3.00-3.18 (2H, m), 3.33 (3H, S,

3. 34 PgESHE E%; %ggg 3.70 (2H, m, 3.95-4.15 (2H m, 6.88 (2H d,
J:8.9 7.65 (2H, d, J=8.9l Hz)
4’—[4 {Trans—-4- cyclohexylcyclohexyl) —l-piperazinyl]l-
1,1'-b1phenyl—4—yl]carbonyloxy—lH—l,2,3-benzotr1azole
NMR (CDClg, 8): 0.8-2.5 (21H, m), 2.8-3.0 (4H, m}, 3.3-3.45
{44, m), 7.03 {(2H, d, J=8.7Hz), 7.4-7.7 (5H, m), 7.79
15 (28, 4, J=8.4Hz), 8.12 (iH, 4, J=8.4Hz),8.30 (2H, 4,
J=8.3Hz)
MASS (m/z): 447 (M*+1)

Preparation 125
20 1-[4-[5-[4-[4~(4-Methylenecyclohexyl) -1-
piperazinyl]lphenyll-1,3,4-thiadiazol-2~yllbenzoyloxy]-1H-
1,2,3-benzotriazole
IR (KBr): 3425, 3404, 2929, 2831, 1780, 1600 cm !
NMR (DMSO-dg, 8): 1.10-1.50 (4H, m), 1.60~2.20 (4H, m),
25 2.20-2.40 (3H, m}, 2.50~-2.80 (4H, m), 4.62 (1H, br s),
7.17 {24, 4, Jg=9.1Hz), 7.70-7.60 (2H, m), 7.65 (1H,
d, J=8.0Hz), 7.75-8.00 (3H, m), 8.10-8.30 (4H, m)
BAPI-ES MASS {(m/z) (Positive): 584

30 Preparation 126

1-[47'-[4-{Trans-4-tert~butylcyclchexyl)-l-piperazinyli-
1,17 -biphenyl-4-yllcarbonyloxy—1H-1,2, 3-benzotriazole
IR {KBr): 1770, 1570, 1236 cm™t
NMR (CDClsy, 8): 0.86 (SH, s}, 0.9-1.4 (5H, m), 1.7-2.5 (5H,
35 m), 2.7-2.85 (4H, m), 3.2-3.4 {(4H, m), 6.9-7.1 (2H,



S| MASS
[4--(6

nmz) (Positive) : 358.4 (Mr+Na) Pre ration 158 2
Met hoxyhexyl oxy) - 1- pi peri dyl ] benzohydr azi de 9?&5&%9,04 6)

3.0-3.2 (2H n), 3.33 (3H, ,333 '
ﬁé"’n{%“% 07 (2H,( br rsT; , 856.9 ?)ZH m é%‘(’{q’ﬁﬁ ),

(
2.1 (1

3. (2,

7.7 (2H, (+) APCI MASS (m z)(Positive): 350.07 (Mr+1) 25 30
a

(

(
3-2.1
5-3.8
6-7.7
reparation 159 4-[ 4- (4- Met hoxybut oxynet hyl ) - 1- - pi peri dyl ] benzohydr azi de
MR (CDC13, b): 1.2-1.9 (9H, n),- 2.7-2.9 (2H, m, 3.2-3.5 (6H, m, 3.33
(3H, s), 3.7-3.9 (2”), i)-3-4..06 (BRHm)br 7.39, %‘ﬁadz 0=g2bizly B.2130144H, br

s), 7.6-7.7 (2H m)[?m(jgg ) M@S%O( rngl)(gos ) 335.93 (Mk+1)
y

E
4-
1.
3.
7.
P
N

Preparation 160 4 ent oxyrret -1 p| peridyl]-- 35
benzohydr azi deM28SJ 412)2005.13&/\0 1+/160846 PCT/JP01/01204 91 NWR (CDC13, 8):
1.2-2.0 (11H, m, 2.7-2.9 (2H, m, 3.2-3.5 (6H n), 3.33 (3H, s), 3.8-4.2
(4H, , 6.88 (2H, d, J=9.0Hz), 7.34 (IH br s), 7.6-7.7 (2H, m (+) APC
MASS (1 zPeesatetiey 12749 93 (M++1) 5 10 15 Preparation 161

6-[ 4- (4- Met hyl gyghohexy 'i‘rénél@%r 1 'c]lbh@k 0% LDopyskazi 98 1INMR, (€DC13, 8):
094(3HdJ6q9?k14 %%{’ 9;0%% dxg(h' 2.7 (4H, m,
3.6-3.8 (BiPhapyli- é-xgihcasrkewlw-lé 1%%@6@%@%@% 7.43 (1H br s),
7.86 (1H dd, J=9.0 and 2.5Hz), 8.54 (1H d, J=2.3Hz) (+} APCl MASS

(rﬂ z) (Positi ve 318. (Mt+1) Preparation 1.62
6-[ 4- (Tr arsE ohexyl)-1--pi perazinyl]- nicotinohydrazide
10 1-[4’~-{4-(Cis~4-ethylcyclohexyl)-1l-piperazinyl]-1,1"~
biphenyi-4-yljcarbonyloxy-1H-1,2,3-benzotriazole

Preparation 129
1—[4'~[4—[Trans—1—methoxy~1,1’—bi(cyclohexyl)ud—yl]—l—
15 piperazinyl}-1,1’-biphenyl-4-yl]carbonyloxy-1H-1,2, 3~

benzotriazole
NMR (CDClg, 8): 0.8-2.6 (20H, m), 2.7-3.0 (4H, m), 3.15 (3H,
s}, 3.3-3.6 (4H, m), 7.03 (2H, 4, J=8.7Hz), 7.3-7.7
{(5H, m}, 7.79 (2R, 4, J=8.4Hz), 8.12 (1H, d, J=8.1Hz},
20 8.31 (2H, d, J=8.4Hz)
MASS (m/z): 594 (Mt4+1)

Preparation 130
1-[4'-[4~[Cis—-4-(cis~4' -methoxycyclohexyl-17 -~
25 yl)cyclohexyl-1-yl])-l-piperazinyl]-1,1’-biphenyl-4-
yl]carbonyloxy—lH—1,2,B—Eenzotriazole
NMR (CDCls, 8): 0.7-2.6 (19H, m), 2.7-3.2 {5H, m), 3.35 (3H,
s5), 3.3-3.5 (4H, m), 7.03 (2H, 4, J=8.8Hz), 7.35-7.7
(5H, m), 7.79 (2H, d, J=8.5Hz), 8.12 (1H, d, J=8.2Hz),
30 8.30 (24, d, J=8.5Hz)
MASS (m/z): 594 (MV+1)

Preparation 131
1-[4"—[4-[Trans-4-(cis—4’' -methoxycyclohexyl-1'~
35 yl)cyclohexyl-1-yl]-1l-piperazinyl]l-1,1’ -biphenyl-4-



CDC13, 8): O. 88 (3H, d, J=6.4Hz),

0.9-2.0 (9H, m), 20.2.2-2 4 (1H,
6-2.8 (4H, M), 3.5-3.7 (4H m), 3.9-4.3 § m,agﬁﬁt"iﬁ%@‘d(
Hz 1H, br s), 7.85 (1H dd, J=
3

(
2. -
A v £33 J=9.0 d
3Hzg (Vo é’s“ﬁmss (m z) (Positive): 00 (M?:]-l) 25%%&8@‘}.’% on 163
6- [4 (4- Et hyl cycl ohexyl) --1--piper '] - nicotinohydrazide NWVR

(cbci3, 8): 0.8-1.0 (5H, m, 1.2-2.0 (9H, m, 2.2-2.4 (1H m , 2.5-2.7
(4H m , 3.5-3.7 (4H m , 3.8-4.2 (2H, m, 6.61 (1H, d, J=9.0Hz), 7.38
(1H, br s)llcag@boftthxydH-1U/0 BendoRrbazdle8. 54 (1H, d, J=2.4Hz) (+) APC
MASS (m z) ( Pos 332500 { Mr+1) r ti 64420 Jul 4,5 WO
01/ 60846 PCT/JBgt}/ Fogs 8% {\‘i]( riggﬁ4e@t’hﬁl &2 ??hgg@ “’%1 2 %g?am nyl ] -
ni coti nohydr azi de NW(@DClSi 36) (38, BR2. B (3&:43H5 rﬁlH Zﬂ}2r27 A3 1BH, g,
2.5-2.7 (4H, m, 3;53,7,(4 R5e 8,084 Hitz) , 08 929 )
'7.32 (1H, br s) ,Jsg%g Hén@’ 136% %, 5% O d® 552 Ak
(~} APEl MASS (m(z)(lﬂcbsm \@38 peica) ,9§ @%4@1)1 Pﬁep&r%tﬁfkm 165 10 A nmixture
of methyl 4-[2yhés- 474 gqatﬁpx,n eptyl OXY) -
cycl ohexyl - 1- - gPpergz{ nyl ] %enzoyl ] hydr azi nocar bonyl ] benzoate (1.9 g) and
phosphorus pentasulfide (1.1 g) in ethylene glycol dinethyl ether (40 m)
was ref |piedfakidnoiipurs. After being added triethylamne, the reaction
m xture was succes§|ve i/ 15 refluxed for 1.5 hours. After being cooled to
room t enper at ure,[4" rhé-tehert off TREENFYPREEY hOGY el e ids- wat er. Then the
sol utizgn Wapeadiziayey-1 01 kb Hidrivl -4Nyaguaebsn gDskptyidrgsi-de.  The
resul ting preC| itate was collected by filtration and washed wth water to
gi ve met hemgat 1F5°§9¢ 4-(7 20
met hoxyhept yl ozq)q)zcma]kge,xw : 1-.pHpepawiay| hphenyd-{3-.5, 84H- m), 3.79 (3H,
.s), 6.85 (2H, d, J=8.7KHz), 7.03 (2H, 4, J=8.8Hz), 7.21
(2H, 4, J=8.7Hz), 7.4-7.7 (5H, m), 7.79 (24, d,
15 J=8.5Hz), 8.12 (1H, 4, J=8.2Hz), B8.30 (2H, 4, J=8.5Hz)

MASS (m/z): 588 (MT+1)

9-

9
18.
ny

Preparation 133

1-[47 -[4—(4-Methoxyphenyl)-1l-piperazinyl]-1,1’~
20 Dbiphenyl-4-yllcarbonyloxy-1H-1,2,3-benzotriazole
NMR (CDClsg, 8): 3.2-3.55 (8H, m), 3.79 (3H, s), 6.8-7.2 (6H,
m), 7.4~7.9 (74, m), 8.0-8.15 (2H, m), 8.31 (1H, d,
J=8.2Hz}-
MASS (m/z): 506 (M¥+1)

25
Preparation 134
1-[4’~[4~[4—~(Trans—-4-methoxyphenyl)cyclohexyl]-1-
piperazinyl]-1,1’ -biphenyl-4-yl]carbonyloxy-1H-1,2, 3-
benzotriazole
30 NMR (CDCl3, 8): 1.4-2.35 (8H, m), 2.3-2.5 (2H, m}, 2.8-3.0
(44, m), 3.3-3.5 (4H, m), 3.79 (3H, s), 6.85 (24, d,
J=8.7Hz), 7.04 (2H, d, J=8.8Hz), 7.13 (2H, d, J=8.7Hz),
7.4-7.7 (5, m), 7.79 (2H, d, J=8.5Hz), 8.12 (lH, d,
J=8.2Hz), 8.30 (2H, d, J=8.5Hz)
35 MASS (m/z): 588 (M'+1)



t hi adi azol --2-yl] benzoate (2.13 g). IR (KBr) : 2931, 2856, 2&718 &%0
1439, 1281, 1111, 953 cm1 NMR (DNBC>d6,-8): 1.0-2.2 (19H; ly'29

13H, , 3.90 (3H, 7.0-8.3 (8H, 2
Em z) ( gz)y tafo\zl(i]elf'50144 07. Z) (M++1) go Thz)fol I OWI ng gomo%ds%@%&p&@?ﬁ ons 166

to 168] were obtained according to a & nilar manner to that of Preparation
165. Preparation 166 Methyl 4-[5-[4-[4-(4-nethyl enecycl ohexyl)-1-

pi perazi nyl ] phenyl]-1, 3, 4-thi adi azol -2-yl ] benzoate IR (KBr): 3423, 2939,
2829, 1719, 1603, 1439 cm1l 35 NVR (DVMBO d6, 6): 1.20-2.00 (6H m,

2.10-2. 40 -40144ly 2004 WO 01/60846 PCT/JPOL/ 01204 93 2.50-2.70
(4H, m, 3 m, 3.90 (7H, s), 4.62 (1H, br s), 7.08 (2H, d,
J=8.4Hz), 7. 85 1(—2I4'-di,‘1-(Q,—Q-Bhtze)thyl@@whe@ylﬂﬂ pr)pd\#@ﬁ!(yrﬂ]z-)l 17477

M++1 4 5 l 7

) 2 OB S A 0018 v
pi per adi nyl ] ph@R ¥CBCB; 400 hi GdPhzEH, 259/1 ]beinZod d8HIR) ( KBrd~2.52928, 2854,
1724, 1606, 1439, 1\%21 13 29%55 %H 31§ glw?(%onge 75@3 oyt 32

(21H, m, 2.8-3.6 (1 8Hm)
ESI MASS (n z) (Posﬂfﬁv%ljiz)r 21 5 (flwﬁm)mpr epdPat£bn d16@=@_55w,h§| 14. [5-

[4- [4- (5--met hOXyRQthJi Xyag ; éﬂz), 8.30 (2H, d, J=8
pi peridyl ] phenyl]-1, 3, 4-thi adi azpoi’-'2-ylTbenzoat e NIVR (DI\/BO de, 9S):

1.00-1. 60 (8H, 1‘145‘38 imgp) 1. @%O(Qﬂﬂrb Yy 75.5 95 (2H 1), 3.21 (3H, s),
3.55-3¢9g75 (7H, m, 3.90 (3H, s), 7.09 (2H, d, J=8.80CHz), 7.84 (2H, d, 20
J=8.78Hz),_8.13 (4H, s) ESI MASS (nmfz) (Positive) : 518.2 (Mi+Na)

Prepar at i Al e of 4-(1-cycl ohexyl-4-piperidyl)benzonitrile 25
(0.68 g), thioge4canbazcde-4{-ndfixyed-thtibperoatedy €l dmayl-1-

yl}~l-piperazinyl]i-1,1’-biphenyl-4-yl]lcarbonyloxy-1H-1,2, 3-
benzotriazole
15 IR (KBr): 1776, 1597 cm™ !
NMR(CDCl3,6):l.2—2;0(16H,m),2.142.45{2H,IMJ 2.75-2.9
(4H, m), 3.16 (3H, s), 3.25-3.4 (4H, m), 7.03 {2H, d,
J=8.9Hz), 7.4-7.7 (5H, m), 7.79 (2H, d, J=8.6Hz), 8.11
(1H, d, J=8.2Hz), 8.30 (2H, d, J=8.6Hz)
20 MASS (m/z): 579 (M%)

Preparation 137

1—[4’—4?[Trans—4—methoxy—(4~cyclopentyl)cyclohexyl—1~
yl]-l-piperazinyl]carbonyloxy-1H-1,2,3-benzotriazole
25 IR (KBr): 1772, 1597 cm™1
NMR (CDClg, 6): 1.35-2.4 (18H, m), 2.65-2.8 (4H, m), 3.20
(3H, s), 3.25-3.4 (4H, m), 7.03 (2H, d, J=8.9Hz),
7.4-7.7 (5H, m), 7.79 (2H, d, J=8.6Hz), 8.05-8.15 (1R,
m), 8.25-8.35 (2H, m)
30 MASS (m/z): 580 (MT+1)

Preparation 138
1-[4'-[4-(Cis-d-methoxy-4-phenylcyclohexyl) -1~
piperazinyl]l-1l,1’ -biphenyl-4~yl]lcarbonyloxy-1H-1,2, 3~

35 Dbenzotriazole



(3.5 mM) in toluene (7 M) was stirred for 7 hours at 70C 6 ter ‘gelng
cooled to roomtenperature, the solvent was evaporated in 294U 3% hen t he
resi due wa ved in tetrahydrofuran and poured into e

sol ution mggﬂgaﬁﬁéted to pH 8 with 1IN 30 aqueous sodlun1ﬂ&ﬁ%§%PH§P The
resulting precipitate was coll ected by 8 il1tration and mashed w th water and
i sopropyl ether to give 5-[4-(1-cyclohexyl-4-piperidyl)phenyl]-1, 3, 4-

t hi adi azol -2-amne trifluroacetate (0.80 g). IR (KBr): 3296, 2926, 1632,
1514, 1462 cm NMRIECDOER; ( BVEQ.d65.2.8) (9H,1m)D21892( %I—H}lr) m),2202.(38,(4H, m

, 2.8-3.0 20 July 2Q04 / PCT/ JP 2 n), 4(4H,
M, 7.66 (2H d, Y2 39 ré\%o%‘g)%% SS'( 2% 7%h§

fol | owi ng corrpound WasHplt)ai "he?j9 dedordli ogst 6Ha) ,S|8mltLaf1H,5dnBI=H8er1H1zm t hat of
Preparation 169. Pr P3p

5-[4'[Ci s-4-(4--met ﬁy?c &? o‘hex’yl% | perézi n-1-yl] phenyl ] -

[ 1, 3, 4Pt hi adi ai'l@BSZ-(ytl/am n@aslotmm)(cmmmosw 8) : 0.95 (3H, d,

J=7.0 Hz), 1.45-1.70,(8H, m, 1.70--1.85 (1H, n), 2.15-2.30 (1H, m),
2.65-2.80 (4H, in), 3.25-3.35 (4H, n), 6.92 (2H d, J=8.94Hz), 7.64 (2H,

d, J=8. 85%@5&&&55_@&1 z) (Positive) : 358.4 (M++1) 15 Preparation 171 A
m xture of 5-[4 flecyed elexdd runfe i BRI AV R%ngl %}5 in tetrahh ldrofuran

1.,3,4-thiadiazol-2-amne trifluoroacetate (0.78 and et

4- ( br onoacky MPei6aFELroed 31 TP HeAREIatisentyr washedss+ed 35 for 5

hour s 1t aﬁﬁmaA%bQEo@QIBgdé@gﬂfgLédér@ﬁ@‘b@”nﬁéaéaﬁéd td hend eRALIQBM Xt ure
was poured ¥ nto i SO et her. The resul t| ng precipitate was col |l ected

by filtratdhSthEEH dEl Pﬂm RATGHAT e REr L AdTadde e 5OLBEAN HASOf

trifluoroarkidd daopdisélwbiiil 9t 4 r Xy @B@n@magh)asﬂ:he@hpoﬁd@ U owas
stirred for .3,25 hours.at,  130C. After ngrgs 68#‘. omte erature t he
I

reaction mM¥AHEMAE FoRFEWT P9 Sop! py %Ilfel
preci pi t atrel xiasrec @bkeghedchyd fwith eﬂtd%)mmtdcvmshadaq\médsuslmm@yﬂ ether to

0 v, Y Al LB LB b g aitony i oxsanic Laves ves
washed with brine, sodium hydrogen carbonate solution and brine
and dried over magnesium sulfate. The magnesium sulfate was
filtered off, and the filtrate was concentrated under reduced
pressure. The residue was purified by silica gel chromatography

20 {3:1 hexane-ethyl acetate elution) to give 8-phenyl-1,4-
dioxaspiro[4.5]decan-8-0l (5.94 g).
NMR (CDClz, &): 1.65~2.3 (8H, m), 3.99 (4H, s), 4.03 (1H,
s), 7.2-7.6 (3H, m)
MASS (m/z): 257 (Mt+23)

The following compound was obtained according to a similar

manner to that of Preparation 139.

Preparation 140
30 8-Cyclopentyl-1, 4-dioxaspirof4.5]decan-8-0l
NMR (CDClsg, 8): 1.2-2.1 (17H, m), 3.9-4.05 {4H, m), 4.03 (1H
s)
MASS (m/z): 249 (M*+23)

35 Preparation 141



30 yl]benzoate trifluroacetate (0.45 g). 1R (KBr) : 2941 %79é §676 1610,
1471, 1279, 1200, 1180, 1132 cm-1 NWR (DVsO-d6, 6) : y@

2.8-3.4,(4 3.4-3. 6 (2H, m, 3.8-4.5 (2H, m, ,894
(1H, 35 s@ @%“%m br s) 20 July 2004 WO 01/ 60846 PC%% ﬁf@@m 95

ESI MASS (mz) (Positive) : 515.3 (M+-$31) The foll owi ng conpound was

obt ai ned according to a simlar manner to that of Preparation 171.
Preparation- 172 Ethyl 4-[2-[4-[cis-4-(4-methylcycl ohexyl)-1

pi per azi nyl ] phawyla] ksildazoh2o4 - d)dHeniz141t, Mi—aidb&a@biﬁo[ljﬂ&}hﬁtmﬁme—ol

R A A B e e A R G e e e T e
M, 4.39 @@, qu AdaediZHZc)iq_urﬁS (i, (605 3L8p89kEIn Tn mr(ez:lal,l di1)

(Posi 116} 8280 7 E 3y PPBE Pa oL 9Tt TGP uFPbr? arotn Ay OO
4-(trafs- zandcytlmmybmpetahequf)oﬂDpBﬁmnazs nNethe hpaytdbe fidxig)rd waet hanol
20 (80 Mg doosanexdd.nl) yas added 1axpal badium an £achon (0.8 0)

and hydrogen gas a noSphere pressure hour's eact
m xt ur e wasshgdewithchkbdnenand ahel g @vigr) maghkeiumesial faire i ﬁﬂ"@r e was

filtered, duced
Htered, B LBgnf %hifé%@ﬂ‘%% cyrchcegéexyl cycﬁgﬁeg ?p prALLAN, ynder reduce

pressure to give 1-(trans ) prperazine (1.56 g).
| R (KBr): cpagentyazed @ader medudvR presssre s) Thg rssweg Waomuayfied 5-2. 25

(9H, b, 2y54i188&gd1. cﬁrémg‘tgaraﬁnﬁq S(ﬂﬂeiané‘&méc% @) g5l

(I\/Hr+1) 30 The foIIovm ng rrgound wds obt ai ned according to a simlar
manner to th&tV6f ePPepRrRY TeTPherY 1 BrépatarpsRlty 4 gl decane (5.968
1-(Trans- 4pt.ert-butyl cycl ohexyl ) pi perazi ne

NMR (CDCl3, &): 1.6-2.15 (8H,m), 3.00 (3H, s), 3.9-4.05 (4H,
m)y, 7.2-7.5 {5H, m) '
15
The following compounds [Preparations 142 and 143] were

obtained according to a similar manner to that of Preparation
141 . '

20 Preparation 142
4" -Methoxy-1,1’-bi(cyclohexyl}-4-ol
NMR (CDC13, 6): 0.8-2.2 (18H, m), 2.9-3.6 (6H, m)
MASS (m/z): 235 (Mt+23)

25 Preparation 143

8-Cyclopentyl-8-methoxy-1, 4-dioxaspiro[4.5]decane
NMR (CDCl3, &): 1.25-2.35 (17H, m}, 3.16 (3H, s), 3.9-4.0
(4H, m) |

30 Preparation 144

A solution of 8-methoxy-8-phenyl-1,4-
dioxaspiro[4.5}decane (5.96 g) and 3N-hydrrochloric acid (24 ml)
in tetrahydrofuran was stirred at room temperature for 24 hours.
The reaction mixture was added to a mixture of sodium hydrogen

35 carbonate solution and dimethyl ether. The organic layer was



20 July 2004 WO 01/60846 PCTIJP01/01204 96 7:R (KBr): 145% 1@%30 1140 cm
1 NW\R (CDC13, 8) : 0.84 (9H, s) , 0.8-1.35 (5H m , 1.7-2294U 4

2.54 (4H, Yo didhsseHz) . 2.89 (4H, t, J=4.9Hz) MASS (m z)

Preparation 17% To a m xture of cesiu (ﬁarbonate (2.54 g)P&Zéﬁ' ﬁMcf'ﬁurr(ll)
acetate (62 ng) and 2, 2'-bis(di phenylmﬁ osphino)-1,1"- binaphthyl (260 ng)
in toluene (6 M) was successively added 10 rret hyl 4

-trifluoronethylsul fonyl oxy-1, 1' -biphenyl-4- carboxylate (1-g) and
1-(trans- 4ﬂ%%hﬁdowé%9|é9@#@he&yd§ogqn;naﬂ@pmn@e(sssut@pn|andndnaam|oﬁer

ni trogen. yEh@doiNmUEE1 ase . SThET P& J utes
and at 110Cfor N further 623 hourlgggﬁstlgﬁgggbf?%g to ?ggkgféﬁpoe;ﬁgt %Q wat er
and 15 di diifofddeERhRevabscarierrt xaf achandesc rednced xpxgssurkhe Fasul ting

preci pi t alisiamec bl ephods bia by 4.l N (@1 HashEdo b4 ghy A1810-13991 drT ed to

give 4' 8% (trans-4- i
cycl oh xyl"{?fal exgEhaneprpehranehyghution) . Eppﬁéﬁ?l dAnetdrptdyl at e (684. 8
g). 20 NN%HeG?@b@clShernSn@ {13.(@3&1 n, 2 65 2 (4H m, 3. 2- 3 (4H, m
~73.93 (3H, s) (2H % J=8. 9Hz), 7.62 (2H,
d, J=8.4Hz), NBIB tcz‘?iFlzd 3) 32803@2)9 Sy rd3z)09 (26:1 S()w11357’5 5rrﬁéH

foI | ow ng conpoundsm) Preparations 176 to 1791 were obtained according to a

Si m'[I4aE nggez@gﬁtq d?grc%fpﬁ@ﬁﬁﬁnl- 175. 30 Preparati oh 17 6 Met hyl

p| per d8i nyl ]-1, 1' - bi phenyl -4-carboxylate NVR (CDC13, 6) : 0.86 (9H, s),
0.9-1.4 (5H'M 5H =4 .9
J=4. 9Hz),( 3. 93Th%5’¥(??31%—i’ '§g d?“%‘“?%ﬁ”’asd bﬁé“ﬁﬂz"’)“"f%’%‘)g(ﬁﬁa almg-lgrmz)

20 July 20@4an@® 0%/ BD8YU60P 44497

Preparation 145

15 4-Cyclopentyl-4-methoxycyclohexanone
NMR (CDCls, 8): 1.2-2.4 (15H, m), 2.45-2.7 (2H, m), 3.27 {3H,
s)

MASS (m/z): 219 (MT+23)

20 Pfeparation 146
A mixture of 4-[5-{4-[4-(4-phenylcyclohexyl)~1-
piperazinyllphenyl]-1, 3, 4-thiadiazol~2-yl]benzoic acid (0.81
q), O—benzotriazol—l—yl-N,N,N’,N’—tetramethyluronium
hexafluorophosphate (0.66‘g) and N,N-diisopropylethylamine
25 (0.51 ml) in l-methyl-2-pyrrolidinone (16 ml) was stirred for
2 hours at 50°C. The reéction mixture was poured into water.
Then the resulting precipitate was collected by filtration and
washed with water to give 1~4-[5-[4-[4-(4-phenylcyclohexyl)-
l-piperazinyl]phenyl]-1,3,4~thiadiazol-2-yl]jbenzoyloxy-1H-
30 1,2,3-benzotriazole (0.97 g).
IR (KBr): 1780, 1603, 1444, 1414, 1234; 1188, 980, 843 cm— 1
NMR {CDClz, &): 1.6-2.2 (8H, m), 2.3-2.5 (1H, m), 2.7-2.9
(5H, m), 3.4-3.6 (4H, m), 6.9-8.5 (17H, m)
(+) APCI MASS (m/z): 642.07 (M'T+1)
35



7.62 (2H, d, J=8.4Hz), 8.06 (2H, d, J=8.3Hz) NASS (mz) 435 (Mr+1
Preparation 177 5 tert-Butyl 4- (4 -rmethoxycarbonyl -1, 1' 204ulgREM| - 4-y1)

-1 p| pera oxylate NVR (CDC13, S): 1.49 (9H, s), 3 (4H,

. 55- 36’6{5]‘%%?% in), 3.93 (3H, s), 6.99 (2H d, J=6. BT—é?JPOI%éE“? 65
(4H n) 8.06 (2H, d, J=6.8Hz) 10 NASSB(rﬂz) 396 (I\/}+23) Preparation 178
Met hyl 4'--[4-(4-net hoxyphenyl) 1-pi perazinyl]-1,1" - biphenyl-4-carboxyl ate
15 NW\R (CDC13, 6) : 3.2-3.35 (4H, m, 3.4-3.5 (4H m, 3.79 (3H, s), 3.93
(3H, s), 6.8-7The(6bllloying. Somholr{déH, [Popparst Odng 2H 7 dind)3883Hepr&ASS
(rdz) C 4 +) |0 .

_[4- (4, 2@¢%gﬁb hy%g$£¥E%€X 1%ﬁ§€g§§?ﬁ§Ff-t° that of Preparation

1 1' - bi phddyd.- 4- - car boxyl at e NIVR (CDC13, S) : 0.92 (6H, s) , 1.1-1.85 (8H,
m , 2.1-2.3 (1H n), 2.7-2.85 (4H, m, 3.2-3.4 (4H, nm., 3.93 (3H, s),

25 7.00 (2H, d, J=8.8Hz) , 7.56 (2H, d, J=8.8Hz) , 7.62 (2H, d, J=8.4Hz),
8.06 (2H, E&WEE)_AASS (mz) 407 (Mr+1) Preparation 180 30 To a
solution of 2-1(hydrex \Y L1(3; _

di met hoxynet hyl %enge%gﬁw 96 Mﬁhﬁo@c@%ﬂ?@%h? ejgadzdlr?lq 3

D- 10- canpkorddvidni e3atthiadmzay-2 ‘aﬁdbﬁﬁéoﬁi%m}'ellwab St3rred at anbient

terrperatu%ngygg&@bggge To a reactl on m xture were added triethyl am ne
(1.18 m) and water lution 35 was extractedtV\ACf W th

ethyl acetate FBSOKEI‘H)) 213H§ e&?]rsarctlgsée RAY 2684 id 0P/ 888445 cm
PCT/ JRO1/ 01204NM§8(@@C§ yva@h-ed),\mt h3g¢tg;a@r£g supreous, ssadigupghl @y | de,
dried over  nagnesi sg %3te and svg rated in va- cuo The resulting
resi due ‘was chronm gé p dHo i a g%IMHZGE)’ 'r’r13) ePu?l(ﬁa Wih®a’fi xt ure
011; hexane and gt hyl (aBetﬁI er£d. dH2)/,v)71.4~-The féBapfjmpﬁSB gpraa&l nieAg )} he
obj ect conpound wer te orated under reduce ressure to
gllve (2- pgnyl-l g z ﬁg ’) %1?:‘%‘9 (4. 51 g). P

MASS (m/z)(P081tlve). 581.3 (Mt+1)

15
Preparation 148
1-4-[{2-[4~(1-Cyclohexyl-l-piperidyl)phenyl]limidazo[2,1~
bl [1,3,4]thiadiazol-6-yllbenzoyloxy-1H-1, 2, 3-benzotriazole
IR (KBr): 2926, 1776, 1608, 1471, 1230, 1176, 980, 845 cm +
20 NMR (CDCly, 8): 1.0-2.7 (18H, m), 3.1-3.3 (2H, m), 7.2-8.4
(13H, m)
(+) APCI MASS (m/z): 604.13 (M™+1)
Preparation 149
25 To a solution of 1,4-dioxaspiro[4.5]decan~8~-01 (9.5 g} in

N, N-dimethylformamide {200 ml) was added portionwise sodium
hydride (abt. 60% oil suspension) (2.6 g) under ice-cooling and
nitrogen atmosphere. After stirring for 2 hours at room
temperature, the reaction mixture was stirred for 1 hour at 60°C.
30 To the reaction mixture was added a sclution of 7-methoxyheptyl
4-methylbenzenesulfonate (15.0 g) in N,N-dimethylformamide (50
ml) at 60°C and then the reaction mixture was stirred for 2 hours
at 60°C. After being cooled to room temperature, the reaction
mixture was poured into a mixture of ethyl acetate and water.

35 The organic layer was successively washed with water and brine



NVR (CDC13, 6) : 3.43, 3.46 (1H, each s) , 3.68-3.79 (2H, QﬁbJu, 40P, 4.04
(1H, each s) , 4.10-4.27 (3H, m, 5.41, 5.51 (1H, each s), %0 7.50 (5H,
m 10 Prep 181 To a solution of (2-phenyl-I, 3-di ox - - t hanol
(2.0 09) ﬂ‘;@%ﬁﬁ?“gr onet hane (40 m) vveége added pyri di ni u iqyiﬂd%‘ﬂEorrate
(11.6 9) and nol ecul ar seaves 4A powder (5.0 g) 15 with stirring and the
m xture was stirred at anbient tenperature for 5 hours. To a reaction

m xture was added di chl oronethane (100 m) and the insoluble material was
filtered ofid Wrikdcever emagnesiwie fillfatst esTher solkeeiiedvash evaperaied wat er,
sat ur at ed y,AQUEOUS,SQUHUN LI LAgeNa S a5 boNale 8 des 2t ArBbrAtugRMBHOdi UM
20 chloride, dried over_magnesium sulfate and evaporated In vacuo 0 give
2- phenyl - on 8idiexfe eduEang atiddh porl {i0ims of) hexgie andopplith@crégte

i mredi at el i quged ?‘; t‘Tﬁeséﬁlﬂédlgrﬁeﬂp&%@ofn%uh'ﬂﬁg ﬂ'@(ae§i§éﬁp?f5 ct
Preparation 182 An drous ceriun(lll) lorid g) was added to THE
(100 nP) wens ﬁ##PFﬁﬁdumreY%Hﬁiﬁq A§ ¥Agua F?xg-h‘f% &k’ stirred at

anbi ent t eEERSAYHEBLPYBLP} 9 btqaﬂbﬁarm:%qql 8¢abBand (9 CE7 hpth. A sol ution
of cycl ohexyl nagnesium c | oride (2M 30 sol utiaon in. di eth et her%ﬁ(ZO. 3

m) was dropwi SERaHd¥d 300 he - 3milxCubEBn Ph- sti33 i(AB- osrifl e3bath (PReepi ng

t he tenperature bel gy, §C§34 ot hg m xture was added dropw se a sol ution of

tert- butyl per ecarbo ( n THE (25 mM) and the
m xture was st%&eé}*%{% g‘“ tl‘ﬁ% ta%fog/o zﬁ %&%L acetic 35 acid (100
m) wa® added to the reaction mxture and extracted 20 July 2004 WO

01/ 60846 PCTIJP ewg §94w.89 tvxfince Pq:e ra@(ﬂ:_g}lat ey 100dn]1£) 'I;Jhereextracts
wer e col | ect ed Sne§V i n® a?% -aq'@écus—soa-uwr dried over
magnesi umchiiiafized andoedanor ot exl smx&aaocumanﬁhe testﬂbatr@f rmgm@;tims
chromat ogrgphed on silica gel (400 m) eluting with a mixture 5 of n-hexane

and et hyl “acdetate (2:1 v/v). The fractions containing the desired conpound
were col |l ected and evaporated under reduced pressure to give tert-butyl

4- cycljghe@de#-ralugho%gol pi peri di necarboxylate (7.27 g). NWMR (CDC13, 8)
0.90 30 s),149190.
—(B—Methoxyoctyloxy) —1,4-dioxaspiro[4.5]decane
NMR (CDClz, 8): 1.2-1.9 (20H, m), 3.33 (3H, s), 3.3-3.5 (5H
m), 3.94 (4H, s) '
ESI MASS (m/z) (Positive): 323.3 (MT+Na)
20

Preparation 151

tert-Butyl 4-(6-methoxyhexyloxy)-l-piperidinecarboxylate
NMR (CDC1gy, 8)r 1.3-1.7 (12H, m), 1.45 (SH, s), 1.7-1.9 (1H,
m), 3.0-3.2 (2H, m), 3.33 (3H, s}, 3.3-3.5 (4H, m),
25 3.7-3.9 (2H, m)
(+) APCI MASS {(m/z) (Positive): 216.07 (M++1—Boc)

Preparation 152

A mixture of ethyl 4-[4-4-(7-methoxyheptyloxy)-
30 cyclohexyl-l-piperazinyl]lbenzoate (2.8 g) and hydrazine
monohydrate (26 ml) in ethanol (56 ml) and tetrahydrofuran (22
ml) was stirred for 15 hours at 100°C. After being cooled to
room temperature, the reaction mixture was poured into water.
The solvent was evaporated in vacuo and the residue was extracted

35 with ethyl acetate. The extract was washed with water and dried



10 (9H, m), 2.90-3.15 (2H, m, 3.50-3.70 (1H, m, 3.80-4.00 (2H, ES|
MASS (i z)(Positive): 306.3 (M-+Na) Preparation 183 15 To z@os’HWl?top‘é)n of

tert-butyl 4- hexyl 4- - hydroxy-| - piperidinecarboxyl in DMF
(70 ) L hydride (60%jn oil) (2.05 g) \?\i"s’F{S"Z"E%PP?ng under

ice-cooling. The m xture was stirred anbi ent tenperature for 1 hour. To
the suspension was added nethyl iodide (4.79 m) and the m xture 20 was

stirred at anbient tenperature overnight. The reaction m xture was poured
into ice- waiteer ma800s iy ;ndadet r diiedollest wis revaporbhedt hylvaawet abe (200

m). The 2 Gl s[é“ e§7Cﬂé{ﬁ&ﬁ@%ﬁtﬁﬁggp’%%ﬁgxﬂtf s-aturated aqueous

sodi um ch ori de oVer hd evaporated in vacuo. The
resul ting m@ﬁr@aen%maszelhym:a@r dghe@ gh.silica gel (400 m) eluting
with a mxturey f( By pex§§1§3 a 5%1 hﬁ'Go%Ce‘i@Eg (4444 v/lv;_)ﬁIo Tt13_13r %g‘t-nons
cont ai ni ng the esire ound Wer'e col 'ected” and” évapor dt e

reduced pressuf¥R; fﬁ%ﬂ@ pextl-BoRyR Ul8Hywo) oerdri2- A4£1H m), 2.62 (4H,

met hoxy- | - pi peri di nggar hoxy| (aj[_p 773 @)_3 gOﬁ%’R ré)CDC&l:JO6 8()2 3 QES%%l 30

(5H, m, 1.45 (10H, s¥, 1. 46- 70 (2H, (3H,
s), 3.80-3.95 (2H, érp-EsP msSrr()m (3Iﬂos(|1ﬁl-vé) @2@-@7(M2me> 35

Preparation 184.30n30kyMRO94(VQ)01/66846 RfsF44POL/ 01204 100 To "a sol ution
of tert-butyl 4-cyclohexyl-4-nmethoxy-I- piperidine carboxyl ate (2.04 g) in

a mxture of dichloronethane (40 ml) and anisole (5.2 m) was dropw se

added 1ori f | uor aagetioe 1oathd é&ﬁp&mﬁs) [\@'ﬂe@a%bltﬁbhgglwcﬁ% 168 6Rali ng. The

m xture vvaz) 5.,stirred aé anbj ent erature for hour and then

concent r at®F2ingd, 4668 R t'rcés‘—’hlsﬁ Lo TARRET Was Q}%J‘btcfforﬁi’@@él%ﬂéﬁgtl |l ed
three timas2with toluene (20 m) and dried in vacua. The obtained residue
was dissolved in DVMSO (20 ml) . To the solution were added ethyl

4-fl uorobenzoate (2.60 g) and potassium carbonate (2.84 10 g) and the

m xt ur e wlreplairatednafi5340C overni ght. The reaction m xture was poured

into water (10Q. ’f'zl)-{@”gh%gisﬁg%f et:ﬁkﬁ ‘t"’tlljaﬁg gETX%l pss SO a(r8a0z ’Zil'e) The

extracis were collecte um<chl ori de,
dried over nagﬁé@ﬂu?‘ht\?zﬁl fmf{®) (Positive): 379.4 (M +1)

Preparation 154
4-[4- {4-Methylenecyclchexyl)-1-
20 piperazinyl]benzohydrazine .
IR (KBr): 3429, 3402, 3307, 3280, 2933, 2837,1608, 1504 em™1
NMR (DMSO-dg, d): 1.20-1.50 (2H, m), 1.60-2.20 (4H, m),
2.20-2.39 (2H, m), 2.50-2.70 (4H, m), 3.10-3.30 (4H,
m), 4.36 (2H, br s}, 4.61 (1H, s), 6.91 (2H, 4, J=8.9Hz),
25 7.69 (2H, d, J=8.8Hz), 9.45 (1H, br s)
MASS (m/z): 317 (MY+1)

Preparation 155
4-[4- (Cyclohexylmethyl)-1-piperazinyllbenzohydrazide
30 NMR (DMSO-dg, 8): 0.70-1.00 (2B, m), 1.10-1.80 (9H, m), 2.11
(2H, d, J0=7.2Hz), 2.41-2.46 (4H, m), 3.19-3.24 {4H,
m), 4.36 {2H, s), 6.92 (2H, d, J=8.9Hz), 7.69 (2H, 4,
J=8.9Hz), 9.46 (1H, s) ‘
APCI MASS (m/z) (Positive): 317 (MT+1)
35



and evaporated in vacuo. The resulting residue was 15 chromat ographed on
silica gel. (200 M) eluting with a m xture of n-hexane aﬁaJBIVI%) 4 acet at e

(9:1 v/v). g&;@mfo%ﬁc“ ons containing the desired conpoundpeé@@ﬁyﬁ&%ect ed

and evapor der reduced pressur egoto gi ve ethyl 4-(4- | - 4-
met hoxy- 1- pi peridyl )benzoate (1.81 g).”"20 NVR (CDC13, 8): 0.85-1.32 (5H,
m, 1.36 (3H, t, J=6.80Hz), 1.50-1.90 (10H, n), 2.95-3.15 (2H, n), 3.16
(3H, s), 3.55-3.70 (2H, m, 4.32 (2H, q, J=7.12Hz), 6.86 (2H, d,

J=9. 12Hz) Prepa@atéeh H56 J=9. 08Hz) ESI MASS (m z) (Positive): 368.3 (M-+Na)
25 The foll ow RggoRpO Oy W8S, i i )@ simlar manner to
t hat of Prepargt i[gnWSgQ%repfg}glﬁlaﬁ%%gggggi%&gﬁplaL

4- ( 4- Cycl phprybzinydl berxgchydsigrédedy| ) benzohydrazi de NVR (CDC13, S) : 0.
9-1. 9 (15H myg, ﬁea?f?-é@if?izs%k . 19036 {&6h, $12, 34543 12480 m , 4.06
(2H, br s) , 6.5 70 2H "M ", T 7.837(1H br ), 7.6-7.7 (2H, ) (+) APC
MASS (#1z) (Positive}l3 @82 40 (Mr+l) 35 20 July 2004 WD 01/ 60846

PCT/ JPQI 1 01204yMgOfcide, f g) L o e conpeyndapas ohbayneth agnordipgzte a
sinilar nmanner to that-of Preparation 32. Preparation 186 5 Methyl 4- [2-
[ 4- (4-cycl ohexyl - 4{#Bt HOxy 3-1L-3pPpéfidyt) beénAdy|(PH, s), 4.05 (2H, br

hydr azi nocar bonyl ] bgnzogt @ gWR (ECk3, 8)27 019 20, (A%47.m (2u3.R)3.2 (2H,
m ,- 3.17 (3H,__s), 2.5-3.8 (2H, M. . 3.95 (3H, s), 6.8-7.0 (2H, m,
7.6-7.8 (2H, mPSE &mfzh: (-3 (MBrd)g. 2 (2H, n), 10 9.1-9.2 (1H, m,
9.5-918 (1H, m (+) APCI MASS (mz) (Positive) : 494.47 (Mt+1l) The
fol |l ow ng _conpound wa bt ai ned according to a simlar nanner to that of
Pr epar at i gggg_r_ag_égp'i%zr ation 187 Met hyl
4- - [ 5-[ 4- (4- cyakghexiMée net ymenytil-oxy) -1-piperidyl ]benzohydrazide
piperidyl)phenyld- }edef; ! N)ada%0l 125y [BENARAI & 85-2.05 (2m, m),
3.00~3.18 (2H, m), 3.33 (3H, s8), 3.34-3.60 (5H, m),
15 3.60-3.70 {2H, m), 3.95-4.15 (2H, m), 6.88 (2H, d,
J=8.95Hz), 7.53 (14, s}, 7.65 (2H, d, J=8.91Hz)
ESI MASS (m/z) (Positive): 358.4 (M*+Na)

Preparation 158
20 4-[4-(6-Methoxyhexyloxy)-1l-piperidyl]lbenzohydrazide
- NMR (CﬁCl3, 9):1.3-2.1 (124, m), 3.0-3.2 (2H, m}, 3.33 (3H,
s}, 3.3-3.5 (5H, m), 3.5-3.8 (2H, m}, 4.07 (2H, br s),
6.8-6.9 {(2H, m), 7.36 (1H, bx s), 7.6-7.7 (2H, m)
(+) APCI MASS (m/z) (Positive): 350.07 (MT+1)
25
Preparation 159
4-[4- (4-Methoxybutoxymethyl)-1l-piperidylibenzohydrazide
NMR (CDClj, 6): 1.2-1.9 (S9H, m), 2.7-2.9 (2H, m), 3.2-3.5
(6H, m), 3.33 (3H, s), 3.7-3.9 (2H, m), 4.06 {(2H, br
30 5)3-6.8;7.0 (2H, m), 7.30 (1H, br s), 7.6=7.7 (2H, m)
(+) APCI MASS (m/z) (Positive): 335.93 (Mt+1)

Preparation 160

4-[4-~ (5-Methoxypentyloxymethyl)-1-piperidyl]-~
35 Dbenzohydrazide



RSI MASS (mfz)(Positive): 492.3 (M++1) 20 The foll ow ng cogggun% yas
obt ai ned according to a simlar manner to that of Prepara ik
Preparatlo - [ 5 [ 4- (4-Cyclohexyl-4 -nethoxy-; dyl)
pheny! &P]@%ﬂégm adi azol - 2- yI]bench}ﬂc acid NVR ( DVBO- T’ﬂ’%&%@ 8-1.8
(15H,rﬁ, 2.9-3.2 (5H, m, 3.6-3.8 ( , 6.9-7.2 (2H,rﬁ 7.7-8.3 (6H,
m ESI MASS (m z)(Negative): 476.1 (M-1) 30 The foll ow ng conpound was

obtai ned according to a simlar manner to that of Preparation 112
Preparati on 18YMB5(CDCGLH,53] 4-¥ L~0fc[{dhBxyn} 4 2n8rBoRy {2H piPer BeYt§ phenyu
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1784, 1603, 1441, 0HZI347. 92(1H1099 s) 087- &emd 17 M\aﬂ@r(@bcls S) 0.9-1.9
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(niz)(@bgatlve) 476 1 (M HCBT 1) The Startlng Cbnpounds used and the
bj ect Cb@gggaggtgghopgpjned in the following Exanples 1 to 95 are given in
the table as below, In which the fornulas,of the startlng conpounds are

in the upper cérdﬁn(4a%ﬂthkFXQ%9ﬂﬂ%¥§)oﬂ “PhReERFERY L tonpounds  are in the
| ower col wivothiasppetayrdey. 15 - to be continued on the next page 20 25 30

35 20 July 2004, M0 01/ 0848 PGTodPY3401809% -6 onz), 1.4-2.0 (98, m),
10 2.1-2.3 (1H, m), 2.5-2.7 (4H, m), 3.6-3.8 (4H, m),
' 3.9-4.3 (2H, m), 6.61 (1H, d, J=9.0Hz), 7.43 (1H, br
s), 7.86 {1H, dd, J=9.0 and 2.5Hz), 8.54 (1H, d,
J=2.3Hz)
(+) APCI MASS (m/z) (Positive): 318.00 (MV+1)

15
Preparation 162
6-[4- (Trans- 4—methylcyclohexyl) l-piperazinyl]-
nicotinohydrazide
‘ NMR (CDCl3, 6): 0.88 (3H, d, J=6.4Hz), 0.9-2.0 (94, m},
20 2.2-2.4 (14, m), 2.6-2.8 (4H, m), 3.5-3.7 (4H, m),
3.9-4.3 (2H, m), 6.61 (1H, 4, J=%.1Hz), 7.33 (1H, br
s), 7.85 (1H, dd, J=8.0 and 2.5Hz}, 8.53 (1H, d,
J=2.3Hz) - ‘ '
(+) APCI MASS {ﬁ/z)(Positive): 318.00 (MT+1)
25
Preparation 163
6-[4~(4-Ethylcyclohexyl)-l-piperazinyl] -
nicotinohydrazide
NMR (CDCly, 6)}: 0.8-1.0 (5H, m), 1.2-2.0 (9H, m), 2.2-2.4
30 (1H, m), 2.5-2.7 {48, m}, 3.5-3.7 {4H, m), 3.8-4.2 (2H,

m), 6.61 (1H, d, J=9.0Hz), 7.38 (1H, br s), 7.86 (1H,
dd, J=9.0 and 2.5Hz), 8.54 {(1H, d, J=2.4Hz)
(+) APCI MASS (m/z) {(Positive): 332.00 (MV+1)

35 Preparation 164
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6-[4~- (Trans-4-ethylcyclohexyl)~l-piperazinyl] -
nicotinohydrazide
NMR (CDCly, 6): 0.8-2.0 (14H, m}, 2.2-2.4 (1H, m), 2.5-2.7
{4H, m), 3.5-3.7 (4H, m), 3.8-4.2 (24, m}, 6.61 (1H,
5 d, J=9.0Hz), 7.32 (1H, br s), 7.86 (1H, dd, J=9.0 and
2.5Hz), 8.53 (1H, d, J=2.4Hz)
(+) APCI MASS {m/z) (Positive): 331.93 (M*+1)

Preparation 165 '

10 A mixture of methyl 4-[2-[4~[4-4-(7-methoxyheptyloxy)-
cyclohexyl-l-piperazinyllbenzoyllhydrazinocarbonyllbenzoate
(1.9 g) and phoéphorus pentasulfide (1.1 g) in ethylene glycol
dimethyl ether (40 ml) was refluxed for 1.5 hours. After being
added triethylamine, the reaction mixture was successively

15 refluxed for 1.5 hours. After being cooled to room temperature,
the reaction mixture was poured into ice-water. Then the
solution was adjusted to pH 8 with 1N agueous sodium hydroxide.
The resulting precipitate was collected by filtration and washed
with water to give methyl 4-[5-{4-[4-4-(7-

20 methoxyheptyloxy)cyclohexyl-l-piperazinyl]phenyl}-1,3,4-
thiadiazol-2-yllbenzoate (2.13 q).

IR (KBr): 2931, 2856, 1718, 1606, 1439, 1281, 1111, 953 em™ L
NMR (DMSO-dg, -6): 1.0-2.2 (19H, m), 2.8-3.6 (134, m), 3.21
{3H, s), 3.90 (3H, s), 7.0-8.3 (8H, m)
25 ESI MASS (m/z) (Positive): 607.4 (Mt+1)

The following compounds [Preparations 166 to 168] were

obtained according to a similar manner to that of Preparation

165.
30
Preparation 166
Methyl 4-{5-[4-{4- (4-methylenecyclohexyl)-1-
piperazinyl]lphenyl]-1, 3, 4-thiadiazol-2-yllbenzoate
IR (KBr): 3423, 2939, 2829, 1719, 1603, 1439 cm™ 1
35 NMR (DMSO-dg, &): 1.20~-2.00 (6H, m), 2.10-2.40 (2H, m),
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2.50-2.70 (4H, m), 3.15-3.30 (4H, m), 3.90 (7H, s),
4.62 (18, br s), 7.08 (28, d, J=8.4Hz), 7.85 (2H, 4,
J=9.3Hz), 7.80-8.30 (4H, m)
MASS (m/z): 477 (MT+1), 476 (M), 475 (M)
5
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Preparation 167
4-[5~-[4-[4-4-({8-Methoxyoctyloxy)cyclohexyl-1-
piperazinyllphenyll-1, 3, 4-thiadiazol-2-yllbenzoate
IR (KBr): 2929, 2854, 1724, 1606, 1439, 1281, 1111, 955 cm™ !
NMR (DMSO-dg, 8): 1.1-2.2 (21H,m), 2.8-3.6 (13H, m), 3.20
(3H, -s), 3.8-3.9 (3H, m), 7.0-8.3 (8H, m)
ESI MASS (m/z) (Positive): 621.5 (Mt+1)

Preparation 168
Methyl 4-[5-[4-[4-({5-methoxypentyloxy)-1-
piperidyllphenyl]=-1,3,4-thiadiazocl-2-yl]benzoate
NMR (DMSO-dg, 8): 1.00-1.60 (8H, m), 1.80-1.95 (2H, m),
2.75-2.95 (2H, m), 3.21 (3H, s), 3.55-3.75 (7H, m},
3.90 (3H, s), 7.09% (2H, d, J=8.80Hz), 7.84 (2H, d,
J=8.78Hz), 8.13 (4H, s)
ESI MASS (m/z) (Positive): 518.2 (MT+Na)

Preparation 169

A mixture of 4-(l-cyclohexyl-4-piperidyl)benzonitrile
(0.68 g), thiosemicarbazide (0.58g) and trifluorocacetic acid
(3.5ml) in toluene (7 ml) was stirred for 7 hours at 70°C. After
being cooled to room temperature, the solvent was evaporated in
vacuo. Then the residue was dissclved in tetrahydrofuran and
poured into water. The solution was adjusted to pH 8 with 1N
aqueous sodium hydroxide. The resulting precipitate was
collected by filtration and washed with water and isopropyl etherx
to give 5-[4-(l-cyclohexyl-4-piperidyl)phenyl]-1,3,4-
thiadiazol-2-amine trifluroacetate (0.80 g).

IR (KBr): 3296, 2926, 1632, 1514, 1462 cm +

NMR (DMSO-dg, 8): 1.0-1.9 (14H, m), 2.2-2.6 (4K, m), 2.8-3.0
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(2H, m), 7.2-7.4 (4H, m), 7.66 (2H, d, J=8.2Hz)
(+) APCI MASS (m/z): 343.20 (MT+1)

The following compound was obtained according to a similar

5 manner to that of Preparation 169.

Preparation 170
5-[4~[Cis-4-(4-methylcyclohexyl)piperazin-1-yliphenyl]-
[1,3,4]thiadiazol-2-ylamine ‘
10 NMR (CDCl3+CDg0D 8): 0.95 (3H, d, J=7.01Hz), 1.45-1.70 (8H,
| m), 1.70-1.85 (1H, m), 2.15-2.30 (1H, m), 2.65-2.80
(4H, m), 3.25-3.35 (4H, m), 6.92 (2H, d, J=8.94Bz),
7.64 (2H, d, J=8.85Hz)
ESI MASS (m/z) (Positive): 358.4 (M¥+1)
15
Preparation 171
A mixture of 5-[4-({l-cyclohexyl-4-piperidyl)phenyl]-
i,3,4—thiadiazol—2—amine trifluorocacetate (0.78 g) and ethyl
4-{bromoacetyl)benzoate (0.6 g) in ethanol (15 ml) was stirred
20 for 5 hours at 80°C. After being cooled to room temperature,
the reaction mixture was poured into isopropyl ether. The
resulting precipitate was collected by filtration, washed with
isopropyl ether and added to a solution of trifluorocacetic acid
(1.5 ml}) in xylene (15 ml}. Then a mixture was stirred for 3
25 hours at 130°C. After being cooled to room temperature, the
reaction mixture was pouréd into isopropyl ether. The resulting
precipitate was collected by filtration and washed with
isopropyl ether to give ethyl 4-[2~-{4~(l-cyclohexyl-4-
piperidyl)phenyl]limidazo([2,1-b][1,3,4]thiadiazol-6-
30 yllbenzoate trifluroacetate (0.45 g).
IR (KBr): 2941, 1701, 1676, 1610, 1471, 1279, 1200, 1180,
1132 em™1
NMR (DMSO-dg, 6): 1.0-2.2 (17H, m), 2.8-3.4 (4H, m), 3.4-3.6
{2H, m), 3.8-4.5 (2H, m), 7.2-8.1 {(8H, m), 8.94 (1H,
35 s), 9.16 (1H, br s)



HO3SO HO 20 July 2004 WD 01/60846 Exanple No. 105 Fornula HO OH H3C,,.. ~
NH )rNHBoc 0 NC 0 HN OH R(7, H 0o~H3 O 5 6 OH PCTIJP01/ 01282 Jalg 204 y 2004

WO 01/ 6084%(5%8]4?01/ 01204 106 Exanple No. Formula OH HSW%:B#HI}(}IH& P OH

oli NCy"

10

15

20

30

35

1 ~~ HGESO bH 7H 04095HOHBGONHN~If

ESI MASS (m/z) (Positive): 515.3 (M*+1)

The following compound was obtained according to a similar

manner to that of Preparation 171.

Preparation 172
Ethyl 4-[2-[4-[cis-4-(4-methylicyclohexyl)-1-
piperazinyl]phenyl]limidazo[2,1-b] [1,3,4]lthiadiazol-6-

vllbenzoate bis(trifluocroacetate)

NMR (CDCla+CD30D, 8): 1.00 (3H, d, J=7.13Hz), 1.42 (3H, t,
J=7.11Hz), 1.50-2.10 (10H, m), 2.90-3.20 ({4H, m),
3.55-3.80 {(4H, m), 4.39 {2H, g, J=7.12Hz), 6.97 (2H,
d, J=8.89Hz), 7.78 (2H, &, J=8.78Hz), 8.10 (2H, d,
J=8.42Hz), 8.11 (1H, s) -

ESI MASS (m/z) (Positive): 529.7 (MT+1)

Preparation 173
To a solution of benzyl 4-(trans-4-

cyclohexylcyclohexyl) -l-piperazinecarboxylate (4 g) in ethanol
{40 ml) and dioxane (40 ml) was added 10% palladium on carbon
(0.8 g}, and hydrogen gas at atmosphere pressure for 7 hours.
To the reaction mixture was added dichloromethane (40 ml). The
reaction mixture was filtered, and the filtrate was concentrated
by evaporation under reduced pressure to give 1-(trans-4-
cyclohexylcyclohexyl)piperazine (1.56 g).

IR (KBr): 1446, 1140, 835 cm™ 1

NMR (CDCls, d): 0.75-1.35 (12H, m), 1.5-2.25 (9H, m), 2.54

(4H, t, J=4.8Hz), 2.89 (4H, t, J=4.8Hz)
MASS (m/z): 251 (MY+1)

The following compound was obtained according to a similar

manner to that of Preparation 173.

Preparation 174
1~ (Trans—4-tert-butylcyclohexyl)piperazine
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TR (KBr): 1450, 1365, 1140 cm~1

NMR {CDClz, 8): 0.84 (9H, s), 0.8-1.35 (5H, m), 1.7-2.25 (5H,
m), 2.54 (4H, t, J=4.8Hz), 2.89 (4H, t, J=4.9Hz)

MASS {m/z): 225 (MT+1)

Preparation 175
To a mixture of cesium carbonate (2.54 g), palladium(II)

acetate (62 mg) and 2,2'—bis(diphenylphosphino)—1,1’~
binaphthyl (260 mg) in toluene (6 ml) was successively added
10 methyl 4/-trifluoromethylsulfonyloxy-1l,1’-biphenyl-4-
carboxylate (1 g) and 1-{trans-4-cyclohexylcyclohexyl)-
piperazine (835 mg) in stream of nitrogen. The mixture was
stirred at ambient temperature for 45 minutes and at 110°C for
further 23 hours. After cooling to room temperature, water and
13 dichloromethane was added to the reaction mixture. The resulting
precipitate was collected by filtration and washed with water
and dried to give methyl 4'-[4-(trans-4-
cyclohexylcyclohexyl)~1l-piperazinyl]-1,1"-biphenyl-4-
carboxylate (684.8 g}.
20 NMR (CDCls, d0): 0.8-2.4 (21H, m), 2.65~2.8 (4H, m), 3.2-
3.4 (44, m), 3.93 (3H, s), 6.99 (2H, d, J=8.8Hz), 7.55
(2H, d, J=8.9Hz), 7.62 {2H, d, J=8.4Hz), B.06 (2H, 4,
J=8.3Hz}-
MASS (m/z): 461 (Mt+1)

The following compounds [Preparations 176 to 179] were
obtained according to a similar manner to that of Preparation
175. '

30 Preparation 176
Methyl 4’-{4-{Trans-4-tert-butylcyclohexyl)-1-
piperazinyl]-1,1’-biphenyl-4-carboxylate
NMR (CDCly, 8): 0.86 (9H, s), 0.9-1.4 (5H,m}, 1.75-2.4 (5H,
m), 2.75 (4H, t, J=4.9Hz), 3.28 (4H, t, J=4.9Hz), 3.93
35 (3H, s), 7.00 (24, d, J=8.8Hz), 7.56 (2H, d, J=8.7Hz),
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7.62 (2H, d, J=8.4Hz), 8.06 (24, d, J=8.3Hz)
MASS (m/z): 435 (MT+1)

Preparation 177 ‘
tert-Butyl 4-(4'-methoxycarbonyl-1,1’-biphenyl-4-yl)-1~

piperazinecarboxylate
NMR (CDCls, d): 1.49 (9H, s), 3.15-3.25 (4H, m), -3.55-3.65
(4H, m), 3.93 (3H, s), 6.99 (2H, 4, J=6.8Hz), 7.5-
7.65 (4H, m), 8.06 (2H, d, J=6.8Hz)
MASS (m/z): 396 (Mt+23)

Preparation 178
Methyl 4'-[4- (4—methoxypheny1) -1- plperaZLnylj -1,1'-
biphenyl-4-carboxylate
NMR (CDClg, 6): 3.2-3.35 (4H, m), 3.4~3.5 (4H, m), 3.79 (3H,
s), 3.93 (3H, s), 6.8-7.1 (6H, m), 7.5-7.7 (4H, m),
8.07 (28, d, J=8.3Hz)
MASS (m/z): 403 (MT+1)

Preparation 179
Methyl 47-[4-(4,4~-dimethylcyclohexyl)-1-piperazinyl]-
1,1’ -biphenyl-4-carboxylate
NMR (CDCls3, d): 0.92 {6H, s), 1.1-1.85 (8H, m), 2.1-2.3 {1H,
m), 2.7-2.85 (4H, m), 3.2-3.4 (4H, m), 3.93 (3H, s),
7.00 (2H, 4, J=8.8Hz), 7.56 (2H, d, J=8.8Hz), 7.62 {(2H,
d, J=8.4Hz), 8.06 (2H, d, J=8.4Hz)
MASS (m/z): 407 (MT+1)

Preparation 1860

To a solution of 2- (hydroxymethyl)-1, 3-propanediol (3.0 g)
and dimethoxymethyl)benzene {6.36 ml}) in DMF (50 ml) was added
D-10-camphorsulfonic acid (1.31 g}, and the mixture was stirred
at ambient temperature overnight. To a reaction mixture were
added triethylamine (1.18 ml) and water (150 ml) and the solution
was extracted twice with ethyl acetate (150 ml). The extracts

C~ o HOHd O HZN HO, .
1 H@Juw2084HOH H

H2N O
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were washed with saturated agueous sodium chloride, dried over
magnesium sulfate and evaporated in vacuo. The resulting residue
was chromatographed on silica gel (200 ml) eluting with a mixture
of hexane and ethyl acetate (1:1 v/v). The fractions containing
5 the object compound were collected and evaporated under reduced
pressure to give (2-phenyl-1,3-dioxan-5-yl)methancl (4.51 g).
NMR (CDCl3, 8): 3.43, 3.46 (1H, each s), 3.68-3.79 (2H, m),
4.00, 4.04 (1H, each s), 4.10-4.27 (3H, m), 5.41, 5.31
{1H, each s}, 7.30-7.50 (5H, m)
10
Préparation 181
To a solution of (2-phenyl-l,3~dioxan-5-yl)methanol (2.0
g) in dichloromethane (40 ml) were added pyridinium
chlorochromate (11.6 g) and molecular seaves 4A powder (5.0 g)
15 with stirring and the mixture was stirred at ambient temperature
for 5 hours. To a reaction mixture was added dichloromethane
(100 ml) and the insoluble material was filtered off with celite
and the filtrates were washed in turn with water, saturated
agqueous.sodium hydrogen carbonate and saturated agueous sodium
20 chloride, dried over magnesium sulfate and evaporated in vacuo
to give 2-phenyl-1l, 3-dioxane-5-carbaldehyde (0.52 g). This
compound was immediately used as the starting compound for the

next step.

25 Preparation 182
Anhydrous cerium(III} chloride (10.0 g) was added to THF

(100 ml) with stirring under ice-cooling and a mixture was
stirred at ambient temperature overnight and then cooled in an
ice bath. A solution of cyclohexyl magnesium chloride (2M

30 solution in diethyl ether) (20.3 ml) was dropwise added to the
mixture with stirring on ice bath (keeping the temperature below
6°C). To the mixture was added dropwise a solution of tert-
butyl 4-oxo-l-piperidinecarboxylate (5.38 g) in THF (25 ml) and
the mixture was stirred at 0-6°C for 1 hour. 10% aqueous acetic

35  acid (100 ml) was added to the reaction mixture and extracted
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twice with ethyl écetate {100 ml). The extracts were collected,
washed with saturated agueous sodium chloride, dried over
magnesium sulfate and evaporated in vacuo. The resulting residue
was chromatographed on silica gel (400 ml) eluting with a mixture
S of n-hexane and ethyl acetate (2:1 v/v). The fractions
containing the desired compound were collected and evaporated
under reduced pressure to give tert-butyl 4-cyclohexyl-4-
hydroxy-l-piperidinecarboxylate (7.27 g).
NMR {CDClgz, &): 0.90-1.30 (Sﬂ, m), 1.46 (10H, s), 1.49-1.90
10 - (SH, m), 2.90-3.15 (2H, m), 3.50-3.70 (1lH, m),
‘ 3.80~4.00 (2H, m)
ESI MASS (m/z) (Positive): 306.3 (M*+Na)

Preparation 183

15 To a solution of tert-butyl 4-cyclohexyl-4-hydroxy-1-
piperidinecarboxylate {(7.26 g) in DMF (70 ml) was added sodium
hydride (60% in oil) (2.05 g) with stirrxing under ice-cooling.
The mixture was stirred at ambient temperature for 1 hour. To
the suspension was added methyl iodide (4.79 ml) and the mixture

20 was stirred at ambient temperature overnight. The reaction
mixture was poured into ice-watexr (300 ml) and extracted three
times with ethyl acetate (200 ml). The extracts were collected,
washed twice with saturated aquecus sodium chloride, dried over
magnesium sulfate and evapdrated in vacuo. The resulting residue

25 was chromatographed on silica gel (400 ml) eluting with a mixture
of n-hexane and ethyl acetate (4:1 v/v). The fractions
containing the desired compound were collected and evaporated
under reduced pressure to give tert-butyl 4-cyclohexyl-4-

methoxy-l-piperidinecarboxylate (6.77 qg).

30 NMR (CDCls, 8): 0.85-1.30 (5H, m), 1.45 (10H, s), 1.46-1.85
(9H, m), 2.85-3.10 (2, m), 3.12 (3H, s), 3.80-3.95
{2H, m)

ESI MASS (m/z) (Positive): 320.3 (M™+Na)

35  Preparation 184
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To a solution of tert-butyl 4-cyclohexyl-4-methoxy-1-
piperidinecarboxylate (2.04 g} in a mixture of dichloromethane
(40 ml} and anisole (5.2 ml) was dropwise added trifluorcacetic
acid (10.6 ml) with stirring under ice-cooling. The mixture was

5 stirred at ambient temperature for 1 hour and then concentrated
in vacuo. The resulting residue was azeotropically distilled
three times with toluene (20 ml) and dried in vacuo. The cbtained
residue was dissolved in DMSO (20 ml). To the solution were added
ethyl 4-fluorobenzoate {2.60 g) and potassium carbonate (2.84

10 g¢) and the mixture was stirred at 140°C overnight. The reaction
mikture was poured into water (100 ml) and extracted twice with
ethyl acetate {80 ml). The ektracts were collected, washed with
saturated agqueous sodium chloride, dried over magnesium sulfate
and evaporated in vacuo. The resulting residue was

15 chromatographed on silica gel (200 ml) eluting with a mixture

of n-hexane and ethyl acetate (9:1 v/v). The fractions
containing the desired compound were collected and evaporated
under reduced pressure to give ethyl 4-(4-cyclohexyl-4-
methoxy-1-piperidyl)benzoate (1.81 g).

20 NMR (CDCly, 8): 0.85-1.32 (5H, m), 1.36 (3H, t, J=6.80Hz),
1.50-1.90 (104, m), 2.95-3.15 (24, m), 3.16 (3H, s),
3.55-3.70 (2H, m), 4.32 (2H, g, J=7.12Hz), 6.86 (2H,
d, J=9.12Hz), 7.90 (2H, d, J=9.08Hz)

ESI MASS (m/z) (Positive): 368.3 (MT+Na)

The following compound was obtained according to a similax

manner to that of Preparation 152.

Preparation 185
30 4~ {4-Cyclohexyl-4-methoxy-1-piperidyl)benzohydrazide
NMR (CDCls, &): 0.9-1.9 (15H, m), 3.0~3.2 (2H, m), 3.16 (3H,
s), 3.5-3.7 (2H, m), 4.06 (24, br s), 6.8-7.0 (2H, m},
7.33 (1H, br s), 7.6=-7.7 (2H, m)
(+) APCI MASS (m/z) (Positive): 332.40 (M'+1)
35
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The following compound was obtained according to a similar

manner to that of Preparation 32.

Preparation 186
5 Methyl 4-[2-[4-(4-cyclohexyl-4-methoxy-1-
piperidyl}benzoyl]lhydrazinocarbonyl]benzoate
NMR (CDClsz, 8): 0.9-2.0 (15H, m), 3.0-3.2 (2H, m), 3.17 (3H,
s), 3.5-3.8 (2H, m), 3.85 (3H, s), 6.8-7.0 (2H, m),
7.6-7.8 (2H, m), 7.8-8.0 (2H, m), 8.0-8.2 (2H, m),
10 9.1-9.2 (1H, m), 9.5-9.7 (1H, m)
~ (+) BAPCI MASS (m/z) (Positive): 494.47 (M1+1)

The following compound was obtained according to a similar

manner to that of Preparation 47.

15
Preparation 187
Methyl 4~[5-[4-{4-cyclohexyl-4-methoxy-1-
piperidyl)phenyl]-1, 3, 4-thiadiazol-2-yl]benzoate
, EST MASS (m/z) (Positive): 492.3 (M¥T+1)
20
The following compound was obtained according to a similar
manner to that of Preparation 82.
Preparation 188
25 4-[5~«[4~(4-Cyclohexyl-4-methoxy-l-piperidyl)phenyl]-
1,3,4-thiadiazol-2-yl]benzoic acid
NMR (DMSO-dg, 6): 0.8-1.8 (15H, m), 2.9-3.2 (5H, m), 3.6-3.8
{(2H, m), 6.9-7.2 (2H, m}, 7.7-8.3 (6H, m)
EST MASS {(m/z) (Negative): 476.1 (M™-1)
30
The following compound was obtained according to a similar
manner to that of Preparation 112.
Preparation 188
35 1-4-[5-[4-(4-Cyclohexyl-4-methoxy-1l-piperidyl)phenyl]-
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1,3,4-thiadiazol-2-yl]benzoyloxy-1H-1,2,3~benzotriazole
IR (KBr): 2927, 1784, 1603, 1441, 1412, 1234, 1192, 1080,
987 cm~ L
NMR (CDCls, 6): 0.9-1.9 (15H, m), 3.0-3.3 (5H, m), 3.5-3.8
(2H, m), 6.9-7.1 (2H, m), 7.4-7.7 (3H, m), 7.90 (2H,
d, J=8.9Hz), 8.1-8.3 (3H, m), 8.3-8.5 (2H, m)
BESI MASS (m/z) (Negative): 476.1 {M -HOBT-1)

The Starting Compounds used and the Object Compounds
obtained in the following Examples 1 to 95 are given in the table
as below, in which the formulas of the starting compounds are
in the upper column, and the formulas of the object compounds

are in the lower column, respectively.

— to be continued on the next page -
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HO
Example 1

10

15

A solution of the starting compound (1) (4.42 g) and 10%
palladium on carbon (50% including water) (3.0 g) in a mixture
of methanol (20 ml}) and water (80 ml) was hydrogenated under an
atmospheric pressure of hydrogen with stirring at ambient
temperature for 8 hours. To the reaction mixture was added 10%
palliadium hydroxide on carbon (50% including water) (4.0 g), and
the mixture was hydrogenated under an atmospheric pressure of
hydrogeh with stirring at ambient temperature for 16 hours. The
catalyst was filtered off and washed with a mixture of methanol
and water (1:1 v/v) (50 ml), and the filtrate and washes were
combined. To the solution was dropwise added allyloxycarbonyl
chloride (1.72 ml) in tetrahydrofuran (4 ml) édjusting to pH
8.5-10.0 with 1N sodium hydroxide with stirring on an ice-bath.

The mixture was stirred at the same temperature for 2 hours and
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adjusted to pH 8.0 with 1N hydrochloric acid. The solution was
‘subjected to column chromatography on ODS (Daiso—gel, SP-
120-40/60-0DS-B (Trademark: prepared by Daiso Co., Ltd.}) (400
ml) eluting with 10% acetonitrile in water and then with 20%
5 acetonitrile in water. The first fractions containing the object
compound were collected and evaporated under reduced pressure
to remove acetonitrile. The residue was lyophilized to give the
major object compound (1) (0.47 g). The second fractions
containing the object compound were collected and evaporated
10 under reduced pressure to remove acetonitrile. The residue was

lyophilized to give the minor object compound (1) (2.91 g).

major obJject compound (1)

‘ IR (KBr): 1761, 1672, 1635, 1512, 1450 cm™1

15 NMR (DMSO-dg + D0, 8): 0.96 (3H, d, J=6.79Hz), 1.00-1.15
(34, m), 1.35 (9H, s}, 1.45-2.50 (9H, m), 2.80-3.40
(6H, m), 3.70-4.60 {(16H, m), 4.65-4.90 (4H, m),
5.10-5.45 (4H, m), 5.80-6.10 (24, m}, 6.71 (1H, d,
J=8.23Hz), 6.77 {(1H, d, J=9%.01Hz), 6.98 (1H, s)

20 ESI MASS {m/z) (Positive): 1277.2 (M++Na)

minor object compound (1)
NMR (DMSO-dg + DyO, 8): 0.96 (3H, d, J=6.57Hz), 1.06 (3H,
d, J=4.94Hz), 1.36 (9H, s}, 1.45-2.45 (8H, m),

25 2.75-3.70 (94, m), 3.75-4.60 (12H, m), 4.69 (2H, d,
J=5.19Hz}, 4.70-4.90 (2H, m), 5.05-5.50 (3H, m),
5.80~-6.10 (1H, m), 6.91 {(1H, d, J=8.29Hz), 7.10 (1H,
d, J=8.31Hz), 7.43 (1H, s)

EST MASS (m/z) (Positive): 1193.3 (MT+Na)
30
Example 2
A suspension of the object compound (2) (1.73 g} in
dichloromethane (40 ml) was stirred with cooling at 5°C and
treated with triethylsilane (1.1 ml), followed by

35 trifluorocacetic acid (3.19 ml) dropwise over 30 minutes. After
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warming to room temperature, the clear solution was stirred for
2 hours, and then poured into a mixture of saturated agueous
sodium hydrogen carbonate (100 ml) and pH 6.86 standaxd buffer
(100 ml). Organic solvent was removed by evaporation, and the
5 remaining aqueous solution purified by ODS (Daiso-gel, SP-
120-40/60-0DS-B (Trademark: prepared by Daiso Co., Ltd.)) (200
ml) column.chromatography, eluting with aqueous acetonitrile
{(10-20%). The fractions containing the object compound were
collected and evaporated under reduced pressure to remove
10 acetonitrile. The residue was lyophilized to give the object
compound (2) (1.10 g).
IR (KBr): 1761, 1668, 1647, 1539, 1512, 1437 em™d
NMR (DMSO-dg + Dy0, 8): 0.85 (3H, d, J=6.77Hz), 1.18 (3H,
d, J=4.94Hz), 1.40-2.40 (7H, m), 2.70-3.40 (4H, m),
15 3.60-4.60 (17H, m), 4.69 (2H, d, J=5.37Hz), 4.70-4.50
(2H, m), 5.10-5.50 (4H, m), 5.80-6.20 (2H, m), 6.89
{(1H, d), 7.08 (1H, d, J=8.21Hz)
ESI MASS (m/z) (Positive): 1155.4 (M*+Na)
Elemental Analysis Calcd. for CggHggNg0y35-4H50:
20 C 45.84, H 6.36, N 9.30
Found : C 45.853, H 6.33, N 9.1¢6

Example 3 ‘
A sclution of the starting compound (3) (0.43 g) in

25 dimethylformamide (4 ml) was treated with 4-[2-[4-[4-(5-
methoxypentyloxy)piperidin-1-yl]phenyl]imidazo[2,1~
b][1,3,4]~-
thiadiazol-6-yllbenzoic acid benzotirazol-l-yl ester (194 mg)
and diiéopropylethylamine (78.4 nl) and stirred for 5 hours at

30 room temperature. Ethyl acetate (50 ml) was added, and the
resulting precipitate collected, washed with isopropyl ether,
and dried to give the object compound (3) (610.6 mg) as a crude
powder, that was used directly in the next reaction without
purification.

35
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Example 4
To a solution of the starting compound (4) (610.6 mg) in
a mixture of methanol {10 ml) and tetrahydrofuran (25 ml} were
successively added triphenylphosphine (32 mg),
tetrakis(triphenylphosphine}palladium(0) (35 mg) and
morpholine (106 pl) with stirring, and the mixture was stirred
at ambient temperature for 3.5 hours. FEthyl acetatée (100 ml)
was added, and the resulting precipitate collected, washed with
isopropyl ether, and dried to give a crude pale yellow powder
(535 mg). The crude powder was dissolved sodium hydroxide
aqueous solution and subjected to column chromatography on ODS
(YMC-gel ODS-AM-S-50 (Trademark: prepared by YMC Co., Ltd.})
(37% acetonitrile agueocus solution). The fractions containing
the object compound were combined, and evaporated under reduced
pressure to remove acetonitrile. The residue was lyophilized
to give the object compound (4) (293.7 mg).
IR {KBr): 3355.5, 1633.4, 1608.3, 1529.3, 1517.7, 1463.7,
1444.4, 1267.0, 1230.4 cm !
NMR (DMSO-dg, d): 0.98 (3H, d, J=6.7Hz), 1.10 (3H, d,
J=5.6Hz), 1.2-5.6 {65H, m), 6.71 (1H, d, J=8.1Hz),
6.78 {(1H, d, J=9.7Hz), 7.00 (1H, s), 7.09 (2H, d,
J=9.1Hz), 7.75 {2H, d, J=8.7Hz), 7.95 (4H, s), 7.3-8.7
(74, m), 8.79 (1H, s} )
MASS (m/z}: 1465.5 (M-H}™
Elemental Analysis Calcd. for CegHoNy1 209555 7TH,0:
C 49.74, H 6.58, N 10.55
Found : C 48.72, H 6.43, N 10.40

Example 5

A solution of the starting compound (5) (10 g) in a mixture
of methanol (500 ml) and water (100 ml) was treated with cobalt
(I1) chloride hexahydrate (92.43 g) and then stirred to give a
pink solution. Sodium borohydride (7.5 g) was then added
portionwise and stirred for 1 hour at ambient temperature. The

reaction mixture was filtered through a bed of celite, washing
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with a mixture of methanol (100 ml) and water (20 ml). The
ice-cooled filtrate was then treated dropwise with a2 solution
of allyloxycarbonyl chloride (1.46 ml) in tetrahydrofuran (10
ml), keeping pH 8.0-9.5 with 1N sodium hydroxide and then stirred
5 for 1 hour at the same temperature. The reaction mixture was
evaporated in vacuo {about 200 ml) and added 1IN sodium hydroxide
(60 ml), and then the mixture was stayed in the refrigerator
overnight. To the solution was added water (200 ml), and the
mixture was purified by ODS (Daiso-gel, SP-120-40/60-0DS-B
10 {Trademark: prepared by Daiso Co., Ltd.}} (200 ml) column
chromatography, eluting with agueous acetonitrile {5-20%). The
fractions containing the object compound were collected and
evaporated under reduced pressure to remove acetonitrile. The
residue was lyophilized to give the object compound (5) (8.58
15 g).
IR (KBr): 1670, 1633, 1516, 1443, 1269 cm L
NMR (DMSO-dg + Dy0, 8): 0.97 (3H, d, J=6.75Hz), 1.08 (3H,
d, J=5.52Hz), 1.35 {(9H, s), 1.40-2.00 (6H, m),
2.10-2.50 (34, m), 2.80-3.40 (4H, m), 3.65-4.50 {14H,
20 m), 4.65-4.85 (2H, m), 5.05-5.35 (2H, m}, 5.70-6.00
(1H, m), 6.72 (1H, d, J=8.12Hz), 6.78 (1H, d, J=10.1Hz)
ESI MASS (m/z) (Positive): 1119.3 (M*t+Na)
Elemental Analysis Calcd. for C45H67N80218Na6H20:
C 44.52, H 6.37, N 9.44
25 7 Found : C 44.59, H 6.43, N 9.47

Example 6
A suspension of the starting compound (6) (8.5 g) in

dichloromethane (180 ml) was stirred with cooling at 5°C and
30 treated with triethylsilane (6.2 ml), followed by
trifluorocacetic acid (17.9 ml) dropwise over 30 minutes. After
warming to room temperature, the clear solution was stirred for
2 hours, then poured into a mixture of saturated aqueous sodium
hydrogen carbonate (200 ml) and pH 6.86 standard buffer (200 ml}.

35 Organic solvent was removed by evaporation, and the remaining
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aqueous solution purified by ODS (Daiso-gel, SP-120-40/60-0DS-B
(Trademark: prepared by Daiso Co., Ltd.}) (200 ml) column
chromatography, eluting with aqueous acetonitrile (5-20%). The
fractions containing the object compound were collected and
5 evaporated under reduced pressure to remove acetonitrile. The
residue was lyophilizeg to give the object compound (6) (5.53
g) . . -
NMR (DMSO-dg + D90, 8): 0.97 (3H, d, J=6.64Hz), 1.15 (3H,
d, J=5.52Hz), 1.30-1.70 (3H, m), 1.80-2.50 (6H, m},
10 2.70-4.00 (14H, m), 4.20-4.60 (8H, m), 4.70-4.90 (2H,
m), 5.10-5.40 (2H, m), 5.70-6.10 (1H, m), 6.70-6.80
(2H, m), 7.06 (1H, s)
ESI MASS (m/z) (Positive): 997.3 (M7+Na)

15 Example 7
A solution of the starting compound (7) (0.5 g) in

dimethylformamide (10 ml) was treated with 4-{5-[4-{4-({cis-
4-methylcyclohexyl)piperazinyliphenyll-1, 3, 4-thiadiazol-2-
yl]lbenzoic acid benzotriazol-1-yl ester (0.3 g) and
20 diisopreopylethylamine (0.13 ml) and stirred for 20 hours at room
temperature. Ethyl acetate (100 ml) was added and the resulting
precipitate collected, washed with ethyl acetate, and dried to
give the object coimpound (7) (0;5 g).
NMR (DMSO-dg, 8): 0.90 (3H, d, J=6.8Hz), 0.97 (3H, d,
25 J=6.6Hz), 1.13 (3H, d, J=5.0Hz), 1.43-6.10 (78H, m),
6.69-8.72 (1BH, m)
ESI MASS {(m/z) (Negative): 1418.4 (M™)

‘Example'B
30 To a suspension of the starting compound (8) (0.38 g) in

a mixture of methancl (7.6 ml) and tetrahydrofuran (1.9 ml) were
successively ‘added triphenylphosphine {0.04 g},
tetrakis{triphenylphosphine}palladium(0) (0.088 g) and
morpholine (0.14 ml) with stirring and the mixture was stirred

35 at ambient temperature for 15 hours. To the reaction mixture
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was added ethyl acetate (100 ml). The resulting precipitate was
collected by filtration and dried in vacuo. The precipitate was
dissolved in a mixture of water and 1N sodium hydroxide and the
solution was subjected to column chromatography on ODS
5 (bPaiso-gel, 5P-~120-40/60-0DS-B (Trademark: prepared by Daiso
Co., Ltd.)) (100 ml) eluting with 40% acetonitrile in water. The
fractions containing the object compound were collected and
evaporated under reduced pressure to remove acetonitrile. The
residue was lyophilized to give the object compound (8) (0.25
10 ). .
NMR (DMSO-dg, 8): 0.90 (3H, d, J=6.7Hz), 0.98 (3H, d,
J=6.7Hz), 1.11 (3H, 4, J=5.7Hz), 1.42-5.23 (56H, m),
" 6.69-8.82 (17H, m)
ESI MASS {(m/z) (Negative): 1334.4 (MT)
15 Elemental Analysis Calcd. for CgqHgoNy901gS9 8Hp0:
C 49.52, H 6.68, N 11.36
Found : C 49.25, H 6.41, N 11.20

Example S
20 The suspension of a mixture of the starting compound (9)

(100 mg), 1,3-dihydroxyacetate (13.5 mg) and acetic acid {0.13
ml) in a mixture of methanol (1.5 ml) and dimethylformamide (0.7
ml) was added sodium cyancborohydride (9.4 mg) with stirring at
ambient temperature, and the mixture was stirred at the same

25 temperature overnight. To the reaction mixture was added ethyl
acetate (20 ml). The resulting precipitate was collected by
filtration and dried in vacuo. The precipitate was dissolved
in a mixture of water and 1IN sodivom hydroxide and the solution
was subjected to column chromatography on ODS (Daiso-gel,

30 SP-120-40/60-0DS-B (Trademark: prepared by Daiso Co., Ltd.}) (50
ml} eluting with 40% acetonitrile in water. The fractions
containing the object compound were collected and evaporated
under reduced pressure to remove acetonitrile. The residue was
lyophilized to give the object compound (89) (55 mg).

35 NMR (DMSO-dg, &): 0.90 (3H, d, J=6.8Hz), 0.98 (34, 4,
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J=6.7Hz), 1.11 (3H, d, J=5.5Hz), 1.43-5.24 (62H, m),
6.69-8.85 (17H, m)
ESI MASS (m/z) (Negative): 1408.3 (M%)

5 Example 10
To a soluﬁion of a mixture of the starting compound (10)
(7.5 g), 1,3-dihydroxyacetone (1.19 g) and acetic acid (1.14 ml)
in a mixture of methanol {120 ml} and dimethylformamide (55 ml)
was added sodium cyanoborohydride (835 mg) with stirring at
10 ambient temperature, and the mixture was stirred at the same
temperature overnight. To a reaction mixture was poured into
ethyl acetate (700 ml). The rxesulting precipitates were
collected by filtration, washed with ethyl acetate (100 ml) and
dried in vacuo. The precipitates were dissolved in a mixture
15 of 30% aqueous acetonitrile (800 ml) and 1IN sodium hydroxide (5
ml}. The solution was subjected to column chromatography on ODS
(Daiso~gel, SP-120-40/60-0DS-B (Trademark: prepared by Dalso
Co., Ltd.)) (440 ml) eluting in tﬁrn with water and aqueous
acetonitrile (30%-60%). The fractions containing the object
20 compound were collected and evaporated under reduced pressure
to remove acetonitrile. The residue was lyophilized to give the
object compound (10) (5.22 g).
IR (KBr): 1632, 1535, 1518, 1443, 1269, 1082, 1047 em~ 1
NMR (DMSO-dg + Dy0O, 8): 0.82 (3H, 4, J=6.83Hz),0.97 (3H, d,
25 J=6.81Hz), 1.02 (3H, d, J=6.18Hz), 1.24 (26H, s),
1.35-2.45 (14H, m}), 2.75-3.40 {(5H, m), 3.60-4.50 (15H,
m), 4.7-4.%0 (2H, m), 6.65-6.80 (2H, m}, 7.01 (1H, s)
ESI MASS (m/z) (Positive): 1088.4 (Mt+Na)

30 Example 11
To a solution of the starting compound (11) {4.0 g) in

dimethylformamide (40 ml) were successively added
diisopropylethylamine (1.45 ml) and 9-fluorenylmethyl
chloroformate (1.03 g}, and the mixture was stirred at ambient

35 temperature for 2 hours. The reaction mixture was poured into
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water (200 ml). The solution was purified by ODS (Daiso-gel,
SP-120-40/60-0DS-B (Trademark: prepared by Daiso Co., Ltd.))
(200 ml) column chromatography, eluting in turn with a mixture
of saturated aqueous sodium chloride (400 ml}, saturated aqueous
5 sodium hydrogen carbonate {50 ml) and water (400 ml), and agqueous
acetonitrile (30-60%). The fractions containing the object
compound were collected and evaporated under reduced pressure
to remove acetonitrile. The residue was lyophilized to give the
object compound (11l) (2.82 q).
10 IR (KBr): 1666, 1632, 1518, 1446, 1273, 1246, 1082, - 1047
i em™ 1’
NMR (DMSO-dg + D30, d): 0.80-1.10 (9H, m), 1.23 (26H, s),
©1.35-2.45 (124, m), 2.60-3.40 (6H, m), 3.60-4.55 (18H,
m), 4.65-4.90 (2H, m), 6.65-6.85 (2H, m), 6.97 (1H,
15 ' s}, 7.30-7.50 (4H, m}, 7.60-7.95 (4H, m)
ESI MASS (m/z) (Negative): 1423.7 (MY-Na)
Elemental Bnalysis Caled. for CgolgglgOp9SNa-6H,0:
€ 53.27, H 7.19, N 7.20
Found : C 53.45, H 7.2%, N 7.10
20
Example 12
To a solution of the object compound (12) (1.21 g) in
dimethylformamide (15 ml) were successively added
diisopropylethylamine (0.26 ml) and di-tert-butyl dicarbonate
25 (285 mg), and the mixture was stirred at ambient temperature
overnight. The reaction mixture was poured into a mixture of
pPH 6.86 standard buffer solution (150 ml), saturated aqueous
sodium chloride (50 ml) and saturated aqueous sodium hydrogen
carbonate (20 ml). The mixture was purified by ODS (Daiso-gel,
30 sSP-120-40/60-0DS-B (Trademark: prepared by Daiso Co., Ltd.})
{200 ml) column chromatography, eluting with agueous
acetonitrile (30-50%). The fractions containing the object
compound were collected and evaporated under reduced pressure
to remove acetonitrile. The residue was lyophilized to give the
35 object compound (12) (1.19 g).
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Lo gl ve the mi NBrS oI e O o T AEEF & SE AL a4 A BrPBEP Gct. Dorlpobad (1)
| R (KBr): gd76td dbi/shpripdiethpladmidd500 58 Il) in DMF (16 ml) was added

9—-fluorenylmethyloxycarbonyl chloride (493 mg) with stirring at
ambient temperature, and the mixture was stirred at the same
15 temperature for 3 hours. The reaction mixture was poured into
ethyl acetate {250 ml). To the mixtures was added pH 6.86
standard buffer solution (100 ml) and 5% agueous sodium chloride
(20 ml}, and the aquecus layer was separated. The organic layer
was extracted with 5% agueous sodium chloride (100 ml), and these
20 agueous layers were collected and evaporated in vacuo to remove
organic solvent. The solution was subjected to column
chromatography on ODS (Daiso-gel, SP-120-40/60-0DS-B
(Trademark: preparéd by Daiso Co., Ltd.}) (200 ml) eluting with
40% acetonitrile in water. The fractions containing the object
25 compound were collected and evaporated under reduced pressure
to remove acetonitrile. The residue was lyophilirzed to give
object compound (13) (1.38 g).
NMR (DMSO-dg + D50, 8): 0.89 (3H, d, J=6.26Hz), 1.09
{3H, broad s), 1.33 (9H, s), 1.40-2.10 (5H, m),
30 2.10-2.35 (2H, m), 2.75-3.40 (5H, m), 3.50~4.50 (16H,
m), 4.60-4.90 (2H, m), 6.65-6.80 (2H, m), 6.97 (1H,
s}, 7.25-7.50 (4H, m), 7.70 (2H, d, J=6.82Hz), 7.88
(2H, d, J=6.77Hz)} '
ESI MASS (m/z) (Positive): 1331.3 (MT4+Na)
35 Elemental Analysis Calcd. for CggHy4Ng0O;38Na‘4H,0:
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NVR ' ( DMBQ et RAQ, adled bP% .(Hstdnddrl. Bty sbit@ibaH{10 dul Y whdd4Hz),
1.40-2.40 (7H, 4.69 (2H, d,

n)., .2.70-3.40 (4H,ni%)é %613.60-4.60 £l7ﬂ%|ﬁ
J=5. 37Hz) acetomtiileg (@oml) mangd e SHFNLAR vay, SEPEBcked - AT 6. 89
(1H, d), 7cKSonakidgrdphd=8n2dbk} (Daiso-gel, SP-120-40/60-0DS-B
15 (Trademark: prepared by Daiso Co., Ltd.)) (80 ml) eluting with
40% acetonitrile in water. The fractions containing the object
compound were collected and evaporated under reduced pressure
to remove acetonitrile. The residue was lyophilized to give
object compound (14) (60 mg).
20 NMR (DMSO-dg + DpO, 8): 0.98 (3H, d, J=6.83Hz), 1.07 (3H,
d, J=5.34Hz), 1.20-1.60 (10H, m), 1.60-1.90 (5H, m),
1.96 (3H, s), 2.01 (3H, s}, 3.20 (3H, s), 3.31 (4H,
t, J=6.33Hz), 3.80-4.55 (16H, m), 4.75-4.90 (2H, m),
6.65-6.80 (2H, m), 7.03 (1H, s), 7.14 (2H, d, J=8.84Hz),
25 . 7.90-8.15 (6H, m)
ESI MASS (m/z) (Negative): 1455.3 (M*-1)

Example 15
To a solution of starting compound {15) (58 mg) in a mixture

30 of methanol (3 ml) and water (3 ml) were added morpholine {35
pl) and saturated agueous sodium carbonate (1ml), and the mixture
was stirred at ambient temperature for 1 hour. The reaction
mixture was poured into pH 6.86 standaxrd buffer solution (60 ml),
and the solution was subjected to column chromatography on ODS

35 (Daiso-gel, SP-120-40/60-0DS-B (Trademark: prepared by Daiso
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tetraki s(triphenyl phegphing)pall agi ggLQ)Gg 3&HOh) angd, 3oy ol isne (106 R 1)

with stirring, and tﬁe mxture was stirred at arrf)l ent tenperature for 3.5

hours. Ethyl acetat@-P103Hd {+ Stas 3addetPHafd theld ééﬁkt?n&‘ﬁrééﬁﬁ?tate

col l ected, washed witfg- gsg@r(qmql #} her, ,35a.r4dgdr(m o, g@V@o.aa cgsjcdgﬂpal e
yel | ow povvder 10 (535 n% The crude’ powder was diss Jnvezg S%D ym E roxi de
aqueous sol ution an® subj @2t kit &leollutd dRHondt ogFSmptff 8 - gel

ODS- ANpS- 50 (Tr aderra; kJ—@rm)e,d y03YN2HCod, U, §3Hz ) 3783/91&:6{12&5“ dpile
aqueous sol ution). g &gctl ons containing the object conpound were

conbi ned, and evapola eﬁ fider reduced 15 pressure to rempve acetonitrile.
The resi due wagsity aphel (méd) (Neygi e )thd 4al3). ect(Méenmmhd (4) (293.7 nmg). 1R
(KBr) : 3355.5, 1633.4, 1608.3, 1529.3, 1517.7, 1463. 1444. 4, 1267.0,
1230.4 cm -1 NMR (DIVISOd6, S): 0.98 (3H, d, J=6. THz) , 1. 10 (3H, d, 20

J=5. 6Hz) , Eka@wple61665H, n), 6.71 (1H, d, J=8.1Hz),

15 " To a solution of starting compound {16) (100 mg) in DMF (3
ml) were added 4-[5-[4-(6-methoxvhexyl)phenyl][1l,3,4]-
thiadiazol-2-yllbenzolc acid benzotriezol—l—yl ester (71 mg)
and diisopropylethylamine (23 pl) with stirring, and the mixture
was stirred at ambient temperature overnight. To the reaction

20 mixture was added ethyl acetate (30 ml). The resulting
precipitates were collected by filtration, washed with ethyl
acetate (10 ml) and dried in vacuo. The resulting residue ﬁas
dissolved in a mixture of pH 6.86 standard buffer solution and
1N sodium hydroxide, and insoluble materials were filtered off

25 and the solution was subjected to column chromatography on ODS
{(Daiso-gel, SP-120-40/60-0DS-B (Trademark: prepared by Daiso
Co., Ltd.)} (50 ml) eluting with 30% acetonitrile in water. The
fractions containing the object compound were collected and
evaporated under reduced pressure to remove acetonitrile. The

30 residue was lyophilized to give object compound (16) (86.5 mg).

NMR (DMSO-dg + D,0, 8): 0.97 (3H, d, J=6.53Hz), 1.08
(3H, d, J=8.66Hz), 1.30-2.00 (14H, m), 2.80—5.10 (4H,
m), 3.22 (3H, s), 3.90-4.55 (16H, m), 4.65-4.90 (2H,
m), 5.10-5.40 (2H, m), 6.82 (2H, br s), 7.00 (1H, s},
35 7.14 (2H, d, J=9.17Hz), 7.%0-8.20 (6H, m)



6.78 (1H, d, J=9.7Hz), 7.00 (1H, s), 7.09 (2H, d, J:9.lktéo In B304 2H, d,
J-8.7Hz), 7.95 (4H, s), 7.3-8-7 (7H, m"' 8.79 (1H, s) MAS (Jnyzz)lé 1465. 5
(MH 25 Elenmental Analysis Calcd. for C66HO0ON12CO2252' 7TH20. C 49 74, H
6.58, N 10M5%¥¥ind : C 49.72, H 6.43,,N 10. 40 Exanpl e SPERIPREBIM,t i on of
the starting conpound (5) (10 g) in a ﬁ?‘xture of nmet hanol (500 m) and
water (100 m) was treated with cobalt (21) chloride hexahydrate (9.43 Q)
and then stirred to give a pink solution. Sodi um borohydride (7.5 g) was
then added por ESGnMASE &mizlstNagaad viedr 14Adué 81 ahiNant tenperature. The
35 reaction mxture was filtered through a bed of celite, washing 20 July
2004 WD 01/ 60846 PCTIJP01/01204 154 with a m xture of nethanol (100 m)
and wat er Exa0widke) 17The ice-cooled filtrate was then treated dropwi se with

a solution of gl é?’%%?fﬁ%\,s?fﬂﬁ’:S,\}ggg%”gd%ﬁ%"é@d"t’m N ARt hfydrof uran (10

m) , keeping pH . um hydroxi de and then"stirred 5 for 1
hour af t heNsgimetbypéerramide THR R edSt Mdh wexe r&dsmst’ diadorgied in vacuo

(about 20%r@‘hiﬁeghgﬁﬁgpﬁﬁm%)%@hﬁﬁg%ef%‘m])’ylﬁnq'tlhen the m xture

was stayed in the r gerator overnight.: he sol ution was added water

(200 m ), kdmdpepyd-4nFrrbesylie anid Pregobyiarys (IDails65§8F, (57 mg) and

SP- 120- 40/q16%08n 51 dOn ¢ THRALGIRDIY .7 GRERESL Y. 5, Sondne gl (G0 )
0

colum chromat ography,” el uting with aqueous, acetonitrile (5-20% . The

. q
fracti ons diEEChARgathienh| BRIPSFHHIFENAVREPEIRDI | et e @&V &For at ed
under gpedugied uHeeHSHI 8884 STRYE &ataiarl (BRIl A1) TheThs esd ke iwas | yophi | i zed

(0 91ve e o sel sompounc (o) (8,50, 10l 20,20 \RLIG, | aBrg, 1030,
(3H, d, Fetaddz)10lmBp 4£18HdrEed indGacu®0 @6k, repult2od O-esishe gHs m,
21705, Lk, 58 40,00 oo 08 e ot (00
1N sodium hydroxide, and insoluble material were filtered off
15 and the solution was subjected to column chromatography on ODS
(Daiso-gel, SP-120-40/60-0DS-B (Trademark: prepared by Daiso
Co., Ltd.)) (100 ml) eluting with 40% acetonitrile in water. The
fractions containing the object cbmpound were collected and
evaporated under reduced pressure to remove acetonitrile. The
20 residue was lyophilized to give object compound (17} (230 mg).
NMR (DMSO-dg + D,0, 8): 0.97 (3H; d, J=6.82Hz), 1.14
(6H, 4, J=6.16Hz), 1.25 (3H, d, J=6.34Hz), 1.30-2.40
(6H, m), 3.00-3.40 (10H, m), 3.60-4.10 (10H, m),
4.10-4.55 (64, m), 4.60-4.80 (4H, m), 5.05-5.50 (4H,
25 m), 5.80-6.10 (2H, m), 6.80-7.00 (4H, m), 7.08 (Z2H,
d, J=8.10Hz), 7.11 (2H, d, J=8.88Hz}), 7.42 (1H, s},
7.66 (2H, d, J=8.64Hz), 7.72 (2H, d, J=8.46Hz), 7.93
(2H, d, J=8.38Hz)
ESI MASS (m/z) (Negative): 1584.6 (MT-Na)
30
Example 18 _
A mixture of 4-[5-[4-{6-methoxyhexyloxy)phenyl]-
isoxazol-3-yl]benzoic acid (70 mg), l-hydroxybenzotriazole
(35.8 mg), l-ethyl-3-(3'-dimethylaminopropyl)carbodiimide
35  Thydrochloride (40.6 mg) and N,N-diisopropylethylamine (46.1 ul)



ESI MASS (rn/z)(Positive): 1119.3 (M++Na) El enental Anal y?gs‘mﬁaégﬁg for
C45H67N8021SNa5H2O C 44.52, H 6.37, N 9.44 Found : C 44 3,

9. 47 Exanple 6 A suspension of the starting conpound (6)
di chl or ometAHE%¥80 M) was stirred 61L§h cooling at 5C aﬁ‘aﬂ‘r@?fz’{z%at ed

with triethylsilane (6.2 m), followed™y trifluoroacetic acid (17.9 m)
dropwi se over 30 mnutes. After warmng to roomtenperature, the clear
solution was stirred for 2 hours, then poured into a m xture of saturated
aqueous soidi dintthgdnegenl Teunrponiaiee (2200 wep sihirpid Go863 standar didddhkeer (200

: nd ng 20
JuI y 2004 %?70@0@3%){@%/%%%é%o%ga?gg?%que us nggl(&tgl or%&‘gﬁrr%gﬁ reibngDS
( Dai so- gelthespesp2ping ofigGuERSwas fthmagdndek:1dhepased Ttvyt@mmcm.qn Ltd.))
(200 m) | o] r h ueo itrile (5-200).
The frac?llﬁons ceo%tg%u %IBE%QS ﬁm%ij %:%Edct%grrp\gg?dm\%gre g%‘le?%%%&ghtﬂr#
evapor & edPuaried tpégurad S@b%%@?%dt}ﬁ’ Mddprataent anflt vasleed Thidh reS| due was

I hi | +
Dggp |6 )Izgcgugb o}S?th&QPJ&Pb:L%@w (:@}npgﬁné:gégé %?%é%%%?%

m, 1.80- 2@@%#9&}4 mg)7011]43'90"5(-‘-14}43%131?“492@1141189 peFE FHactiors- 4. 90,
(2H m, 5.10-5.40 (2H, m, 5.70-6.10 (1B, m, 6.70-6.90 (2H m), 7.06
(1H, s) ESI NMASS (rﬂzi(Posmlve 997. SO%/HNa 15 Exanple 7 A solution of
the starting comSOLAHLEWANY SFEGHNANTasg; Pﬁyﬁfjo??r%?ﬁ%l’é‘?f@ #9LMidS % r eat ed

with 40 [dentdet th4thatCbs-Example 18.

4- met hyl cycl ohexyl ) pi perazi nyl ) phenyl )--1, 3, 4-t hi adi azol - 2-- vyl ] benzoi c
acid benzotriazol-1-yl ester (0.3 g) and 20 diisopropyl ethylamne (0.13 m)
and stirregkafmple?2@8hours at room tenperature. Ethyl acetate (100 m) was
added and the esu

and dried to gi velohqg%(gbrtrgf%t%l Itagﬁr? Ol(’“l?)egCE%%g \é\ﬁsrfé% W(E%B%%%ln q:ef aBEQO
(3H, d, J=B=a#idpn @19ﬁo@Bqud;flcatlon. '
i5
Example 20
To a solution of starting compound (20) (287.9-m§) in
N,N-dimethylformamide (3 ml) was added piperidine (0.17 ml} at
room temperature. The solution was stirred for 1 hour at the
20 same temperature. Ethyl acetate was added to the reaction
mixture. The powder was collected by filtration to give crude
material (203.8 mg). The crude material was purified by column
chromatography on ODS to give object compound (20) (85.6 mg).
IR {KBr): 1632, 1512, 1446, 1230 cm™1
25 NMR (DMSO—-dg, d): 0.97 (3H, d, J=6.7Hz}, 1.08 (3H, d,
J=5.2Hz}, 1.5-3.0 (23H, m), 3.0~-4.5 (39H, m), 4.6~
5.4 (104, m), 6.6-7.1 (11H, m), 7.17 (2H, d, J=8.7Hz)},
7.3-7.6 (2H, m), 7.81 (2H, d, J=8.6Hz), 8.0-8.5 (2H,
m), 8.71 (1H, s)
30 MASS (m/z): 1488 (MT+1)

The following compound was obtained according to a similar

manner to that of Example 20.

35 Example 2]



25 J=6.6Hz), 1.13 (3H d, J=5.0Hz), 1.43-6.10 (78H m, 6 6%u§2684(18H m
ESI MASS (m z)(Negative): 1418.4 (M+) Exanple'8 30 To a suspension of the

starting c ound (8) (0.38 g) in a mxture of nethanol (7.6

t et r ahydr oﬁfﬂo‘é’zﬁr‘}?“f 9 m) were success%ely added tri phenwg‘mﬁ’%%ﬁ%e (0.04
g), tetrak.is(triphenylphosphine)pal 1184 um(0) (0.0'88 g) and norpholine
(0.14 M) with stirring and the m xture was stirred 35 at anbi ent
tenperature for 15 hours. To the reaction mxture, 20 July 2004 WO 01/ 60846
PCT/ JPOI / 01204IR1%8Bwas h6d2d Eil®, ldcd,ale3106™ 471) . The resulting

precipitate wa c f| n ndd| n v aplh

precipitate vvagIMR éggﬁve@’ ina dmtgxt rbg o? watéeréalgzr?ld’ |31\1%?33i35m ﬁifdroxi de

and the solution vﬁsSsﬂh]ﬁbe&ﬁondﬁﬁﬂm o ofulofr aph3Bibn MARS 45 6-

(Dai so--gel, SP- 120 /@%HO%?{ Bs('grngrr(aj}k re;pgrqd b Ppalln 07, Gog, plLtd.))
40% dce er

(100 m) elutlngvm oni'trife | nwa The ractlons cont ai ni ng
t he obfect corrpound(aﬂremboWefthe-cﬁ alrddt, éh)ap@r—éﬂ-e&llldmd%)r reduced pressure

to renove acet ri Th§45ée +€lug was | yophilized to give the object
conpound (8) (8@5? dfgz) . ﬁvEDI\/EOdG S): 0.90 (3H, d, J=6.7Hz), 0.98
(3H, d, J=6.7Hz), 1.11 (3H, d J=5.7Hz), 1.42-5.23 (56H, m, 6.69-8.92

(17H, @gga%gszém z) (Negat i ve) 1334. 4 (I\/Hr) .15 EI enent al Anal ysi s
Cal cd. for 2018S2. 8H20: C 49.52, H 6.68, N 11.36_ Found : C 49. 25,

H6.41, N 11.28°Bx&eppéion ofpstasting SeREPBRI JR24 h@x%?ueé IoF afHEEESr ti ng

corrpoqod 3 metB®8nBE) (41nBy dihy drioxyacetiat @etd3sbchBys sl pcrided acid (0. 13
m) in a mxture of nethanol m) and dinmethylf ormamde (0.7 nl) was

added sodltd-'rhpé’f&%BBPéﬁpﬁ??dé{%gnql) my) with stirring at anbient
t enper at urt rand st{Re i Fh¥h ¥ ehe@sh Sid yg=ad aali uile) Saﬂir@ngZ)Saherﬂ&ﬁfpﬂidlrl&e

oot 9Pt 0 e, AERCLLO0 A Lite s igiRd oLyl oo sielale (R, The
preci pi t attempesadugsofved honrs. mﬂ)&tajn:eaotlmtrmm wmssmmmdml de
and tqg s%hy%% Uo. The resulting residue was dissolved in a mixture of
pH 6.86 standard buffer solution and.1lN sodium hydroxide,
inscluble materials were filtered off and the solution was
subjected to column chromatography on QDS (Daiso-gel, SP-
120-40/60-0DS~-B (Trademark: prepared by Daiso Co., Ltd.}) (100
20 ml) eluting with 30% acetonitrile in water. The fractions
containing the object compound were collected and evaporated
under reduced pressure to remove acetonitrile. The residue was
lyophilized to give object compound (22) (85 mg).
IR (KBr): 1633, 1537, 1516, 1450, 1234 cm™!
25 NMR (DMSO-dg + DyO, d): 0.98 (3H, 4, J=7.0%Hz), 1.05 (3H,
d, J=7.00Hz), 1.15 (6H, d, J=6.21Hz), 1.60-2.30 (8H,
m), 2.75-3.45 (14H, m), 3.80-4.50 (10H, m), 4.81 (1H,
br s), 6.65-7.20 (8H, m), 7.50-7.80 (5H, m), 7.94 (2H,
d, J=8.49RHz)
30 ESI MASS (m/z) (Negative): 1416.4 (MT+1)
Elemental Analysis Calcd. for CgyHgyN;p1057157H,0:
C 52.10, H 6.85, N 9.897
Found: C 52.29, H 6.60, N 9.61

35 The following compounds [Examplegs 23 to 32] were obtained




was subj ected to col um chromat ography on ODS (Dai so-gel, J 00
SP-120- 40/ 60- ODS-B ( Tr ademar k: prepared by Daiso Co., Ltd. ("l:lf& Lr}ﬁ)

el uting cetonitrile in water. The fractions

obj ect cony&%%‘{%ﬂgre col l ected and evaporated under reduﬁéﬂh’g gg‘tre to
remove acetonitrile. The residue was 1p§/ophi lized to give the object
conmpound (9) (55 nmg). 35 NWR (DMSO-d6, 8) : 0.90 (3H, d, J=6.8Hz), 0.98
(3H, d, 20 July 2004 WO 01/60846 PCT/JPO /01204 157 J=6.7Hz), 1.11 (3H, d,
J=5.5Hz) , atcé3ding4tdb62Hsim)lar atDed. 86 that, of) EEHHIMASR.(M z) (Negative)
: 1408.3(M + ) 5 Exanple 10 To a solution of a mxture of the starting
conpound (10) (7.5 g), 1, 3-di hydroxyacetone (1.19 g) and acetic acid
(1..14 m Exampla BBxture of mathanol (120 m) and di nethyl formam de (55 m)

was added sodi 0 de 8 ), W th stigrd at 11Q anbjent
tenperat ure, Hgkt Kgﬂ?nax Sgl ft?e%lpaj%hg'sgﬁée'é{lgz er a?l g%’

overni ght. To a readtltﬂm5-r143&tajr,e1w33 pod® ed 4t o) ,e2 h§0-AcEt dod, (MDD ) .
The resulting preciapi wenhe 2Ceh | ed by_ti i shed th ethyl
acetate (100 m) ang é%rl ed vz"j’lcg!l &ﬁ] q|c5r}eﬂ-c:cisplht%gté}es%1\/\/e8rdévaé'd?gso ved in a
m xture .15 of 30% BYuebdudd a(@éibohrowl%)(840(550n14)-5§nd3ﬁNIE)od|4uﬁph9d%X| de (5

m ). The sol ution ] et I ma n
(Dai so-gel , SP- 120\-1\,?2%7@ C%S?Zj(%Tr ggeyn;@ m%?e éa?gé QEHY d)l g-(c)Rs 22 g, ))

(440 ni) eluting in7¢0#n (it hSMtEfl%an}bqtfbou%“B é’@é‘tzdml fr-Be (2809609 .

The fnrgctions contapRgngotde, okl est (2, cogpound . verg) colg.aet echiandg,
evapor at ed under reduced ressure to remove acetonitrile. The residue was

| yophilized to give Jrfe® ]”ect conmpound (10) (5.22 g). IR (KBr): 1632,
1535, 1518, 14#%3s512f9z) 108fat 47 ams571l5 NYR-{PMBO--d6 + D20, 8) : 0.82
(3H, d, J=6.83Hz) , 0.97 (3H, d, J=6.8lHz), 1.02 (3H, d, J=6.18Hz), 1.24
(26H, s), 1.35-2.45 (14H, m , 2.75-3.40 (5H, m) , 3.60--4.50 (15H, m,
4.7-4.90 [E2HmpE, 26. 65-6.80 (2H, nm), 7.01 (1H, s) EST MASS (nfz)(Positive):

%ggg g ('V“Na) 180 (R¥ayP! 5934 oA Sqluhi 0059k thg, 18] }{ 19 (oapound (11)
1346 cm™ L
NMR (DMSO-dg, 8): 0.90 (3H, d, J=6.7Hz), 0.98 (3H, d,
J=6.7Hz), 1.12 (3H, d, J=5.5Hz), 1.32-2.68 (23H, m),
| 2.82-2.98 (2H, m), 3.07-4.54 (25H, m}, 4.74~5.50 (10H,
20 m), 6.70 (14, d, J=8.1Hz), 6.78 (1H, 4, J=8.1Hz), 7.00
(1H, s}, 7.09 (2H, 4, J=9.0Hz), 7.36-7.70 (2H, m), 7.86
(2H, d, J=8.8Hz), 8.00-8.50 (6H, m), 8.71 (1H, s),
8.82-8.97 (1H, m)
ESI MASS (m/z): 1407.5 (Mt+1)
25 Elemental Analysis Calcd. for CgyHggNj505055-7Hy0:
' C 50.06, H 6.69, N 10.94
Found: C 49.99, H 6.76, N 10.73

Example 25
30 IR (KBr): 3353.6, l666.2, 1648.8, 1631.5, 1540.8,
1508.1, 1452.1, 1436.7, 1257.4 cm_l
NMR (DMSO—dG, 8): 0.98 (3H, d, J=6.7Hz), 1.11 (3H, d,
J=5.5Hz), 1.2-5.6 (59H, m), 6.71 (1H, d, J=8.2Hz),
6.78 (1H, d, J=8.6Hz}, 7.00 (1H, s}, 7.12 (2H, d,
35 J=8.8Hz), 7.44 (1H, d, J=8.5Hz), 7.55 (1H, s), 7.85



di et hyl formam de (40 m ) were successively added dii soprggyh&tﬁ,@g am ne
(1.45 M) and 9--fluorenyl nethyl chloroformate (1.03 g), d 1 Xture
was stirred at ambient 35 tenperature for 2 hours. The reaction i xture was
pour ed i nt &' QYYiy 2004 WO 01/ 60846 PCIT/ JP01/ 01204 158 Wat'&P1PH8b mi ).
The solution was purified by ODS (Dai 460 gel, SP-120-40/60-O0DS-B
(Trademark: prepared by Daiso Co., Ltd.)) (200 m) colum chromat ography,
eluting in turn with a mxture of saturated aqueous sodi um chloride (400
m ), saturated aque¢ps, 5i,sdeBusHhydriagen (2Hy bonat-8 .CHE) M § . Gind 2Wat @y (400

0b) ctt - compound wel 6o ATkt End GUHpEY ar Bo” bk PLodked Jpreltiie. to

renove acetonitrilem)The residue was |yophilized to give the object

conpound (11) 2.0),, 1 KBr) ;. 1666, 1632, 1518, 1446, 1273, 1246,
W8 (k| uedad Tbsiget

1082, - 1047 S): 0.80-1.10 (9H, nm), 1.23 (26H,
s), 1535-2.45El&Rehta}, A2l £B1E6H, faf, C3;693MoGHRIa8y9: n), 4.65-4.90

(2H n)..6.65-6.85 (2H, n), 6.97 (1H, 15 S).=7.30-7 H 7.60-7. 95
(4H m) ESI MASS (miz)(Negative): 1423.7 (,\%_Ré)%gﬁe?én%o; A Usis caicd.

for C69HIONB(R2SNa6H2O, C 53. 27, -H. 7FegndN ¢, 30. 6TFouhde 60 5384862 H 7. 21, N
7.10 20 Exanple 12 To a solution of the object conpound (12) (1.21 g) in

di met hyl formam de (15 m ), were successively added diisopropylethylam ne
(0.26 m) E-£brt-butyl dicarbonate 25 (285 ng), and the m xture was

stirrag at anbirgnixsenpesgsolre 1@wer.Ri,ghkagThe 16actid ongroxigyre. was poured
into a m xture of E?HPg 86 standard buffer sol uti on_j( 150 m), saturated

S
aqueous sodi um chl e1(5¥)45fﬁ-)1ra &3§a§urét?éa-éq%ous sodi um hydr ogen
carbonate (20 mR. (Bhsondx} W)e wasspysified by B (,Dai.93- qel, &P

col i hr onat ogr apiy’s- Lt iy VA (haqfeotS- BHEL ot 1371 (UHs0y 7 The
fractions containi ng.vhe{loh @ctu=8conppured Nief el cal, | €3 shznd7 eMapbHat ed
under jseduced pressyve . 1, (on, o, J=8.9Hz), 7.43 (1H, d, J=7.7Hz), 7.55
(1H, s), 7.85 (2H, d, J=8.6Hz), 7.99 (2H, d, J=8.8Hz),
8.05 (24, d, J=8.8Hz), 7.3-8.5 (3H, m), 8.71 (1H, s},
8.82 (1H, d, J=5.7Hz)
MASS {(m/z): 1437.4 (M™-1)
20 Elemental Analysis Calcd. for CgqHggNyg0535-6H50:
C 52.00, H 6.90, N 9.05
Found: C 51.91, H 6.81, N 8.77

Example 27
25 IR (KBxr}: 2831, 2854, 1632, 1510, 144¢, 1385, 1325 em~t

NMR (DMSO—dG, 8): 0.97 (3H, 4, J=6.7Hz), 1.12 (3H, d,
J=5.5Hz), 1.08-2.62 {23H, mj, 2.62-4.50 (37H, m),
4.66-5.45 (10H, m), 6.70 (1H, 4, J=8.1lHz), 6.78 (1H,
d, J=8.1Hz), ©.83-7.09 (7H, m), 7.34-8.00 (3H, m),

30 7.80 (2H, d, J=8B.7Hz), 8.00-8.492 (2H, m), B.71 (1H,
s)

MASS (m/z): 1408.4 (MY+1)

Elemental Analysis Caled. for CggHgglNyq0p75-7TH50:

C 51.59, H 7.15, N 10.03
35 Found: C 51.77, H 7.05, N 92.82



to renove acetonitrile. The residue was |yophilized to gi v% th[e 2:5? obj ect
conpound (12) (1.19 g). 20 July 2004 WO 01/ 60846 PCT/JPOL/ G124 %89 5 | R
(KBr): 166 . 1535, 1518, 1444, 1367, 1272, 1250 c O d6 +
D20, 6) : é’%‘é%?%ﬁﬁ« d, J=6.7 6Hz) . 0.96 (3H d, J=6. 77@‘}?’%&& 3H, d,
J=5.50Hz), 1.23 (26H, s),1.37 (9H s)Y971.40-1.50 (2H, n), 1.55-2.50 (10H,
, 2.80-3.40 (6H, n), 3.50-4.45 (14H, ), 6.65-6.80 (2H, m, 6.96 (1H, s)
ESI MASS (m z) (Negative): 1301.6 (Mt-Na) 10 Exanple 13 To a solution of a
m xture of starting conpound (13) (1.62 g) and diisopropylethylam ne (0.58
m) in DIVFx(agh 1@1 bawas added 9-fluorenyl nmet hyl oxycar bonyl chloride (493
ng) with t anbient tenperature, and the m xture was stirred at
the sane 15 tedper&Bule 29743 Ht,s 16BRe 1633ti dblai xt4A% WaS3poured into
et hyl acetate (250 5%% }119_1 he m xtures was added pH 6.86 standard buffer
solution (100 m) an %00 aqueous sodiumchloride (20 m), and the aqueous
| ayer ®as sepal¥RedPMFBedgr giirti @ -198ydBH, wds &x6 ¢ Etzled Wilthh (5% adueous
sodi um chl ori de (109=g1_in) ’anld_ ltghqgg, 29' aﬁ%%qiszﬂraxgw_weg@ (Cﬁ'}i,effﬁ ed and

evaporated in vacuo to renbve organic so he “sol ut { on Was subj ect ed

to colum chronat o8k phy- o0 IS ( DA sb- 4T3 - Ip- WAek, 4m) 606 Os-BH, d,
(Trademark: prepareg-Qy;#8j S0 G . (1, dg),) J809n el o6 i oy whh 7249%

acetonitrile in water. The fractions caontainin Enm obj ect 25 conpound were

col l ected and evaporfdteddundieh- Hducdd 38rds28r é3Ht o} enbRE dofirtri | e.
The rqgi due was | yophpl yaed, tp, @ ven,oki,ectacenppyng. ¢4-3. 46l 381,9k) , NWVR
(DVBO-d6 + D20, S): 0,89 (3H d, 3:6.%prg9, 1.09. (3H broad s), 1.33 (9H,
s), 1.40-2.10 (5H, By /1363 190 BFUB3m(He BE_3 40 (5H n), 3.50-4.50
(16H, 1), 4.600459Qmy2: 1346.%5. AF~®=80 (2H, m), 6.97 (1H, s), 7.25-7.50

(o) (bosi 11 veFdonahtal PhRtkens bt sl SHRr) b1 Sa coa TH20T o

C58H77N8023SNa4H20O C 49.96, H 6.3%, N 9.86
15 ’ Found: C 50.03, H 6.17, N 9.47
Example 29

IR (KBr): 3386.4, 1633.4, 1502.3, 1446.4, 1232.3 cm™2
NMR (DMSO-dg, 8): 0.96 (3H, d, J=6.6Hz), 1.0-1.3 (9H,
20 m), 1.3-5.6 (57H, m), 6.70 (1H, d, J=8.1Hz), 6.77 (1H,
d, J=9.7Hz), 6.9-7.2 (7H, m), 7.3-9.0 (13K, m)
MASS (m/z): 1416.4 (M~ -Na) ’

Example 30
25 IR (KBr): 336€5.2, 1631.5, 1517.7, 1465.6, 1444.4,
1257.4 cm~1

MASS {m/z}: 1368.3 (M -1)
Elemental Analysis Calecd. for CggHygNj105585°7H50:
' C 48.15, H 6.26, N 10.30
30 Found: C 48.26, H 6.17, N 10.35

Example 31
IR (KBr): 3458, 3425, 3398, 3386, 3363, 2935, 1635,

1523, 1462, 1244 cm~ 1
35 NMR (DMSO—dG, 5): 0.98 (3H, d, J=6.7Hz), 1.12 (3H, d,



20 July 2004 WO 01160S46 PCTIJP01101204 160 C 50.43, H 6. ZQOJDB%mﬁi Found:

C 50.14, H6.28, N8.12 5 Exanple 14 To a solution of a m xtur starting
compound () ollea®R M) , 2-oxo-1, 3-diacetoxypropane (12 acetic
acid (40 I.1 1%'%” a mxture of nethan (4.0 mM) and DWF 'ﬂ%}o#ﬁl was added

sodi um cyanobor ohydri de (29 ng) Wlthqg§l rring at anbient tenperature, 10
and the m xture was stirred at the sane tenperature overnight. The

reaction m xture was concentrated in vacua. To the resulting residue was
added pH 6. 86 st anddri- &g X.erl .2Odt-i68n (128, nin) » ahd’ 0-abetonil2H, | 8) (2 m ),
and the sol ution wag edyf 0,60l ogr aph ( |so gel
SP- 120- 40/ 60- ODS- - B 1@ (T?%%e%%{rk ny s rgn%%eﬂ]%/%%al go@@ 21/@{Iﬂ_t (?2?) (80
eluting with 40% a8e?®ndt491E 2 Waie®.7TheH:.r det Tohs Dt &-/0n§ E’ﬂe

obj ect conpound wef chq}lI ee;t@@ ang, e‘yapfulatlﬁg)undebgr @gxpc%i pLegsyre to
renpve acetonitrile. The rlesi ue was |Lyophilize ive ect corrpound

(14) (80 ng). 20 NVR- BDVBCG6(2H,DM) - §y75o(§§ (@HJ Sﬁzerrs HEP-81187 (3H,
d, J=5.34k2) 1. 20-1540 410H 10540501k, 9 Sl 6038 80 06 (B, 8)802. 01
(3H, s), 3.20 (3H, % t, J=6.33Hz), 3.80-4.55 (16H m,
475490(2Hm) Hsss 80(2Hn’),703(1H s) , 7.14 (2H d,
éXS SﬁFEiS,T Z@AﬁsﬁQmﬁzﬂ@a$i*%842€diﬂlvﬁﬁsslﬁgﬁZX%“b?ﬂ%éWe)3_1455-3 EN%-l)so
anpl e o sol u n_of_ star co n 1 xture
of met hanol &F;ﬂeaﬁafv%?ae}ys(ﬂss rdl%%ﬂe g% géa &M@Zl%é(%ém?ﬁg and
sat ur aped aqueous sodi um carbonate (1 m) , cand.vhe M &i46,e N dd@s 18tirred at
anbi ent tenperature for.1 hour. The r. actlo ur pQUIged 4i nto pH
6.86 standard buffer solution (60 rﬂ)F{-Jund 4E1e§%blﬁte|¥\§az7wgqg sﬂéj ected to
col um chr omat ogr aphy on ODS 35 (Dai so-gel, SP-120-40/60-0DS--B (Trademark:
pr epar ed ARi§0440 July 2004 WO 01/60846 PCT/JPO /01204 161 Co., Ltd.))

(50 M) el h 30% acetonitrile in water. The fractions containing
t he obj ect cor’rﬁ(Bur(HBwéFef’JéMJ etddy F¥P8, 3386, 3363, 2940, 1635,
15 1523, 1461 cm™? '

NMR (DMSO-dg, 8): 0.97 (3H, d, J=6.8Hz), 1.12 (3H, d,
J=5.6Hz), 1.40-1.60 (6H, m), 1.65-2.45 (9H, m),
2.60-3.20 (6H, m), 3.21 (3H, s), 3.40-3.80 (15H, m),
3.80-4.60 (14H, m), 4.65-5.50 (9H, m), 6.71 (1H, d,
20 J=8.1Hz), 6.75 (1H, dd, J=1.6 and 8.3Hz), 7.03 (1H,
' d, J=1.6Hz), 7.09 (2H, d, J=9Hz), 7.40-7.65 (2H, m),
7.75 (2H, d, J=8.8Hz), 7.80-8.00 (4H, m), 8.18-8.30
(1H, m), 8.55-8.70 (1H, m), 8.75 (2H, d, J=8.7Hz)
MASS (m/z) (API-ES-Negative): 1453 (M¥)
25 Elemental Analysis Calcd. for CggHggNi505585°6H50:
C 49.27, H 6.25, N 10.61
Found: C 49.03, H 6.33, N 10.30

Example 33
30 To a solution of starting compound (33) (12.50 g) and

diisopropylethylamine (3.67 ml) in N,N—dimethylforﬁamide (250
ml) was added 4-[2-[4-{4-methoxybutoxy)phenyl]imidazo~

[2,1-b][1,3,4]lthiadiazol-6~yl]lbenzoic acid benzotriazol-1i-yl
ester at foom temperature. The solution was stirred for 4 hours

35 at the same temperature, during which period additional 4-



evapor at ed under reduced pressure to renove acetonitrile. D@E@-“ rgaéhdue was
| yophilized to give object conmpound (15) (35 ng). 5 NWMR ( d D20, S):

0.97 (3H, 8Hz), 1.12 (3H, broad 1.25-1.65 (8 65- 2. 00
(4H, ( g"b ’6?%4 . s) . 3. (21 (3Hr023 5)3 31 (4H, ( H%“?Z?i‘—(?f’

3.70450(14H m 485-14 90 (2H, 660695(2H . 7.00 (1H, s),

7.14 (2H, d, J=8.74Hz)., 8.00 (2H, 10 d, J=8.77Hz), 8.03 (2H d, J=7.63Hz),
8.12 (2H d. J=8.42Hz) EST MASS (niz)(Negative): 1413.4 (M- 1-Na) Exanpl e
16 15 To qzsquut(hezﬁe@fﬁoﬂkarﬁdx}gpﬁl@mumﬂiﬁéﬁb[2,1D€b]ngl) 3 nl]DI\/F (3 m) were

added 4-[ 5-[.4-,(6- phe 1,3..4]- thi: o_li z9| - gic acid
benzotr i a?’BILL-afSWO yfbﬂa’ 8%8 ?%%%%%ﬂqe hy aﬁﬂﬁ% @ with
stirring, tandhé h:e_x‘awﬁeurerhamwtwneah:&iumrhiaenthémrfpértah:acle dvoetheght To
the reacti 20, m xt ur ) adde t Th su

preci pi tatférsitwg?;% kil Fggmg(?ll%‘/arﬁ Ilg %/él 0‘3?1:"CS aﬁc %g %e% %u %celtrf‘%e (10
m) anf dsicddtinnvessiatithed ésull ingur esi the ssas tdmgsmveﬁa-l nEah]m'th ure

of D & 84 handardebules 91l 90,209 ol By sodum iyl i nsol ubl e

mat eri al s "were re e "S6I Ut on was ctegto col um
chr omat ographpcdbadObs fiDaiagdogeke Sbve 20ruly eetensaB (Wabl%mﬂr k: Theepar ed
by Dai so NP t The
fractions cg(%nt al %?%%i?ﬁgpao%}p% ?Eggﬁpn%{uv&d&v\er e éggﬁ %gggg&gﬂﬁg d’{;?\ggo?gt ed
under redwdide pbasstreompounrtoiddladdtlonidt Bdlke. The 30 residue was

| yophighi zed torg XRBQ@L eetss o 1650), (88s7 me A (9986 dar & D20,
S): 0.97 (3H, "3H =8. 66Hz 14H, m,

2.80-3.10 (4H, NMFﬁ (D@S@zd(aarH %) 2ol %55 (1§F|6 ?r*}z)ﬂ 255091 éé‘g(zﬁlr
5.10-5.40 (2H, m, B=828%2H PVSS.?) 6 t001,( WY, 9.8-3% 1334, (A, d.7-

J=9.17Hz 7.90-8. 20 0J 20 01/ 60846 PO 2 162
ES| NAss)(mz) (Negét%\{é%mi a1, éjr‘%/ %11}'4?%1 E’S‘%}mp?e‘g) J7so|]’ ggon of
starting corrpound (1791 (200 Jep. 9Hx)5 N7 N st gl f omirgmi Tedo DMEY, (8, )
were g ded 4'

2, 6- di‘ftet hyl rm;phol g@? Y pHedS { Hing)azf n0i8y3 2Ry )y 8-71 (1H, ),
8. 85 (1H, s)

MASS (m/z): 1392 (M*+23)
Elemental Analysis Calced. for CgpH79MN1105989°3H,0:
C 49.34, H 6.14, N 10.55
20 | Found: C 49.30, H 6.23, N 10.53

The following compounds [Examples 34 and 44] were obtained

according to a similar manner to that of Example 33.

25 Example 34 _
IR (KBr): 3463, 3423, 3359, 2941, 2883, 1633, 1614,
1523, 1462 cm™ L
NMR (DMSO-dg, 8): 0.98 (3H, d, J=6.7Hz), 1.10 (3H, d,
 J=5.6Hz), 1.35-2.20 (10H, m), 2.80-3.20 (2H, m), 3.22
30 (34, s), 3.30-3.80 (10H, m), 3.80-4.60 (10H, m),
4.70-5.35 (9H, m), 6.71 (1H, d, J=8.1Hz), 6.65-6.90
(1H, m), 7.00 (1H, br s), 7.09 (2H, d, J=9Hz),
7.40-7.70 {(2H, m), 7.43 (2H, d, J=8.6Hz), 7.80-8.00
(4H, m), 8.10-8.50 (2H, m), B8.60-8.80 (3H, m)
35 MASS (m/z) (API-ES-Negative): 1440 (M'T-1)



bi phenyl - 4-carboxylic acid benzotriazol -1-yl ester (57 ny) Z%r‘lﬂl 20
diisopropylethylamne (22 1) with stirring, and the xt ur € way gtlrred at

anbient te glce overnight. To the reaction 10 m xt urep et hyl
acetate (3?)(%?%0 'Fﬁe resulting preci g’bgat es were coll ect eg gy ﬁﬁl%?r ation,
washed with ethyl acetate (10 ml) an ried in vacuo. The resulting

resi due was dissolved in a mxture of pH 6.86 standard buffer solution and
i N sodi um hydr oxi de, and insoluble material were filtered off 15 and the

sol ution was sBApEEREAltANTHYLHM EHCSTRESEr EphYe ot I9R S Bl Az |
SP- - 120- 40/ 60- ODS-B (Tr ademar k: prepared bycDabs9s, G9.6. g,ng))lo(@go m)
eluting with 40% acetonitrile in water. The fractions containing the
obj ect cormpound were col | ected and eF®ydFat Sd48nder 'ﬁe@tﬁ,{bdeﬁ@sgﬁre to
renove acetonitrile. The 20 residue was |yophilized to give object

conpound (17) (230 ng). NMR (DMBO--d6 + D20, 8): 0.97 (3H. d, J=6.82Hz),
1.14 (E@L“Egéeéem)125(3HdJ634m)13024o (6H m |,

3. 00- 3. 40 ( 10HNMER) (Dﬁsﬁﬂdé, 18 ("o mBH, 4, 10=4. 55| 6H.98) .(34,68; 4. 80 (4H,

m, 5.05-5.50 (4H, 2H 8 00_(4H (2H,
d, J=8.10Hz), 7.11 (J'rzrh 3%2)0—"8]@8@;* g'f(% Zc;s):L 23/ %62%%2}{(1 R,
J=8.64Hz), 7.72 (2Hs.d9-9785 46111, m) 93 (2H, d, J=8.38Hz) ESZ MASS
(rﬂz)(Negatlve%dﬁ %52 30 Exanpl e 18 A m xture of

4--[5-[ 4- (6- methS §?o>’\</€3¢ﬁ hyl ] - i soxazol - 3-yl | benzoi ¢ acid (70 ),
1- hydri@xybenzotri azol e (35.B m),

1-ethyl - 3E(x§imci g hyl am nopropyl ) car bodi i m de 35 hydrochl ori de (40 6 ng)
and N, N-di ethyl amne 546.1 [, I) 20 July 2004 WD 01/ 60846

PCT/ . | POL/ 0120MASS63my n) N, M 21 nkt G-V B&ide) 62 m ) was stirred for 3
hours. To the .reaction m xture was added starting conpound (18) (200 ng)

and the resulting m xture was stirred for 19 hours. To the reaction
m xture vvé%?‘—aél@éédgéthyl acetate (100 m ). The resulting 5 precipitate was

col | egsed by fthrsat(inpg)angg,y\@sglemmmﬂrgtqllp% jopyl ether to give object
conpound (18) as a crude white powder (294.4 Erg that was used crude in

the next reaction. The foll ow ng conpound was obt ai ned according to a
simlar Example 38
MASS (m/z): 1584.4 (MY-HNTEt(iPr),)

"20 Example 39
The object compound (39) was used directly in the next

reaction without purification.

Example 40
25 The object compound (40) was used directly in the next

reaction without purification.

Example 41
Thé object compound {41) was used directly in the next

30 reaction without purification.

Example 42
The object compound (42} was used directly in the next

reaction without purification.
35



10 manner to that of Exanple 18. Exanple 19 The ' object 00%0@%@19) was
used directly in the next reaction w thout purification fe’ 20 To
a solution ting compound (20) (287.9 ng) in N Ndi rret Iforrram de
(3 m) vvas"%?fi%?g iperidine (0.17 m) at room t enper at ur BCTRRAOLRS it i on
was stirred for 1 hour at the 20 sane 17érrperature Et hyl acetate was added
to the reaction mxture. The powder was collected by filtration to give
crude material (203.8 ng). Theé crude material was purified by colum °

chr omat ogr aphy Thre €BEB!twigy worpbuads CRxammid ¢203nd 83,16wang .obttRiqkBr ) :
1632, 1512 46, 1230 ZCm 1.25 N O, b 0.9 d, J=6.7Hz
1.08 (3H, é:cj‘ﬁj’l?s‘gzé?) fl’gl%ajc') Taz‘?léur\fl)% tgl% 2)5 —%%M 4.6- 5.4 ()10H
m , 6.6-7.1 (11H, m , 7.17 (2H, d, J-8.7Hz), 7.3-7.6 (2H n), 7.81 (2H,
d, J =8.6Kg). .18 Qx8.5 (2H m, 8.71 (1H s) 30 MASS (ndz) 1488 ( M++1)

The follo nd was obtained according to a simlar nmanner to that
of Exafple 20. NBR BERNAPHdg2t REOJWd)y: 20648 WBHO 1460846 FEH)1PGLAG1204 164 5

IR (KB 1632, 151 14 SPTe) 0; H d,

J0e Bro) 108 (3n gn GEekioy Sy AT ERERY 6%%00 Sl @ 4.
5. 4 (1 OH m , 6 3669-4.p0H{14Hj, m)7. 4359-%.80H2Hy m),75728. mH,(gm, .
8.0-8.5 (5H m, 8.¢lgklH, sﬁ) (Mf\ssm)( ”162)98 (11?115656 M*vlioﬁaéﬂ?'@; H2mi0 a

sol ution of starting conmpound (22) a mxture of 'met'Ranol (4

m) and THE (1 m) wef@ éaﬁcegsu%TW%wzded? -8 psﬁgnyﬁphésbmw)( 14 ng),
et hpe, (1P aesnbyne)pal aghum (), (0 gl gnd, morpholne (40 1)
hours. The reaction m xture was concentrated
Exampile 44
NMR (DMSO—dG + D50, 8): 0.95 (3H, 4, J=6.77Hz), 1.12 (3H,
d, J=4.94Hz), 1.20-1.75 (4H, m), 1.80-2.50 (4H, m),
15 ' 2.65-2.90 (1H, m), 3.00-3.40 (4H, m), 3.60-4.05 (6H,
m}, 4.17 {(2H, J=7.17Hz}, 4.25-4.90 (7H, m), 5.05-5.35
(2H, m), 5.75-6.10 (1H, m), 6.65-6.85 (2H, m), 6.97
(1H, =) |
| ESI MASS (m/z) (Positive): 1048.3 (M%)
20
Example 45
To a solution of a mixture of starting compound (45) (2.0
g}, 1,3-dihydroxyacetone ({364 mg) and acetic acid {0.58 ml} in
a mixture of methanol (30 ml) and DMF (14 ml) was added sodium
25 cyanoborohydride (258 mg) with stirring at ambient temperature,
and the mixture was stirred at the same temperature overnight.
To the reaction mixture was added ethyl acetate (200 ml). The
resulting precipitates were collected by filtration and dried
in vacuo. The precipitates were-dissolved in a mixture of pH
30 6.86 standard buffer solution (100 ml) and acetonitrile {20 ml),
and the solution was subjected to column chromatography on ODS
(Daiso-gel, SP-120-40/60~0DS-B (Trademark: prepared by Daiso
Co., Ltd.}) (200 ml) eluting with 15% acetonitrile in water. The
fractions containing the object compound were collected and

35 evaporated under reduced pressure to remove acetonitrile. The



15 in vacuo. The resulting residue was dissolved in a nixt JH& H 6. 86
standard buffer solution and 1IN sodi um hydroxi de, insolub 1%?9 als were

filtered o he sol ution was subjected to colum ch hy on
DS (Dalso%l‘{:]oe‘?‘ﬂs'(a - 120- 40/ 60- ODS- B (Eé?denark: pr epar ed gepﬁgﬁggﬁgb

Ltd.)) (100 20 m) eluting with 30% acetonitrile in water. The fractlons
contai ning the object conpound were coll ected and evaporated under reduced
pressure to renove acetonitrile. The residue was |yophilized to give

obj ect cowmpsidde( 223 lfﬁPhﬁﬁizeﬁRt©K§¢?e dBB3it £HBPoung1645)1430631@84 cm 1

i?lgN?BﬁDW§C>gg%ﬁz%%§§gg%éégl g%ﬁgrﬁ o8 Zngh%)‘}k%q?f%§H Qangg it
(10H, m), 4 81 (1H (3br 8) J=%. 6931220 - @éH(9H) ST, 50-475-@0(55H5Hm 1 7.94

(2H, d, J=8.49Hz) 30155 M\Say & f}ﬁ?@@ﬁ%'é%)(7&4%@ 43(%@#&%ﬂ)%h8ﬁenta
Anal ysis Cal cd. for CB?FDlNllCQ 20 Found: C

52.29,5H 6.60, N 9.81,3%. 10t ) | GRrng) eoﬁpaén&%ﬁ{e%aﬁﬁﬁb§3ﬂg #06338 were
obtained 20 July 20Q4y> 40 YM3 060846 BeT/ 401501204 165 according to a
simlar manner to that of Exanple 2. Exangle 23 NMR (DVBO-d6 + D20, 9):
0.97 (3H, d, JESIgMPSS (m/an(Repitivg) :g188334UY +11a)30 1.90 (14H, m,
2.80-3.20 (5H, m, 3.22 (3H, s), 3.31 (2H, t, J=6.16Hz), 3.80-4.20 (6H,
m, 4 26 (2H, broad s), 4. 4.70-4.90__(1H, m (1H,
d, J=8.14Hz) |, ée7§°%3qw1%ﬂ 9?“9@“9&?)T—-ﬁ%¥€%—{iﬁ4tos§~f7W%§F e@ﬁalaea

J=8. 7@0z) actoRBihdHroda sImBldOhEnned: @2 ¢RB: 0f ExSn®@bGHz)s. 8. 12 (2H, d,
J=8.68Hz) MASS (m'z) (Negative) : 1357.5 (Mt--1) Exanple 24 15 IR (KBr)
2933, 1633, 1531, 1518, 1444, 1419, 1385, 1346 cm 1l NVR (DMVMSO d6, 8) :
0.90 (3H, Ezampie. 4H7), 0.98 (3H, d,

IR (KBr): 3353.6, 1635.3, 1444.4, 1257.4, 1085.7,
1047.2 em™1

15 © NMR (DMSO-dg, 8): 0.97 (3H, d, J=6.6Hz), 1.14 (3H, d,
J=5.4Hz), 1.2-5.6 (61H, m), 6.71 (1H, d, J=8.0Hz),
6.77 (1H, d, J=10.3Hz), 6.96 (1H, s), 7.13 (2H, d,
J=8.8Hz), 7.97 (2H, d, J=8.7Hz), 8.08 (4H, s), 7.4-8.9
(6H, m)

20 'MASS (m/z): 1371.4 (M™-1)

Example 47
IR (KBr): 3353.6, 1635.3, 1531.2, 1517.7, 1444.4,

1257.4, 1087.7, 1045.2 cm™!

25 NMR (DMSO-dg, 8): 0.97 (3H, d, J=6.7Hz), 1.0-5.6 (64H,
m), 6.6-6.8 (24, m), 6.99 (14, s), 7.14 (2H, 4,
J=8.9Hz), 7.97 (2H, d, J=8.8Hz), 8.08 (4H, s), 7.3-9.0

(6H, m)
" MASS (m/z): 1371.3 (M™-1)
30 Elemental Analysis Calcd. for CgjHgyNqg022S9:7H,0:
C 48.86, H 6.59, N 9.34
Found: C 49.00, H 6.39, N 2.24
Example 48
35 IR (KBr): 3384.5, 1658.5, 1635.3, 1529.3, 1517.7,



J=6. 7THz), 1.12 (3H, d, J=5.5Hz), 1.32-2.68 (23H, m), 2.82; 5\13@)2(05
3.07-4.54 (25H, n), 4.74-5.50 (10H, 20 m), 6.70 (1H d, J=89% 8. 78 (1H,

d, J:8.1FE%%?&%@%M(1H, s) , 7.09 (2H, d, J=9.0Hz) , 7.36- Zgﬁ@§ﬁ§£%$ (1H

7.86 (2H, =38. 8Hz) , 800850(6H;g) 8.71 (1H, s),

rn) ESI MASS (mz) : 1407.5 (Mt+l) E éfental Anal ysis Calcd. for
C64H88N12020S2. 7H20: C 50.06, H 6.69, N 10.94 Found: C 49.99, H6.76, N
10. 73 Exanple 25 30 IR (KBr): 3353.6, 1666.2, 1648.8 1631.5, 1540. 8,
1508. 1, 1452.1, 1436436.42572%7 chn -LOBNVR, ( DVBD. 26cmT) : 0. 98 (3H, d,

J=6. 7Hz) . 1.11 -5, 59k d; J=8.2Hz),
6. 78 (1?4, d JNS&GI%)%SO =5 ?’ Q’39)]7, 138 5 ézﬁ%bﬁ@g 31:'3‘.3%&1?5{,' 9144 (1H,)d,
J=8.5kz). 7.55 (1H, Jsp; 55285 bes <R3 (BG4 mb,oﬁf BOSUE PCH JPBL 152204 166

2H, d, J=8.6Hz), 749 J 7385
ESH m, 8.71 ()lH S ?7(%1'1 Y J:Bg@ﬁz’)) 95 Qﬁ# Q}1’347(J)123‘ 6(%2 &

El emenfal Anal ysi s Bcaﬂzi‘oﬂ 1%%2@%%) 569 SAH, I—P)Br é’04 R- § 69
Found: C 50.67, H 6.6Q," 8. 62 Exarrple 26 10 IR (KBr): 3380.6, 1675.8,
1648.8, 1621.8. 1540.8' 1506, 1454 1, 1434.8, 1257.4 cm -1 NVR (DVBO- d6,
8) : 0.98 (3H, D@SSJiﬁ/BP-Iz)l‘l:ilO% MH1)d,  J=6.3Hz), 1.12 (3H d J=5. 5Hz)
1.2-5.6 (64H, Memebtil Qﬂﬁﬂyglslﬁﬂx%fhkor6cégﬂ é%%oﬁ% , 7.00 (1H
15 s), 7.12 (2H, d, J=8.9Hz) 743(1H d 5), 7.85
(2H, d, J=8. 6Hz) . 7.99 (2H d, J=8.8Hz), C8485 ?Jf—é\‘g-@) 7.3-8.5
(3H, o, 8.71 (1H, s), 8.82 (1H d, rbwmdEHz) 4BASS, (1 @)35, WMIL84 (M--1)
20 Elemental Analysis Calcd. for C87H94NL0023S6H20: C 52.00, H 6.90, N 9.05

Example 49
IR (KBr): 3371.0, 1648.8, 1631.5, 1538.9, 1513.8,

1442.5, 1257.4, 1083.8, 1045.2 cm™}
15  NMR (DMSO-dg, 8): 0.97 (3H, d, J=6.7Hz), 1.10 (3H, d,
J=5.5Hz), 1.2-5.4 (65H, m), 6.71 (1H, d, J=8.2Hz),
6.77 (1H, d, J=10.2Hz), 6.99 (1H, s), 7.14 (2H, 4,
J=8.7Hz), 7.97 (2H, d, J=8.7Hz), 8.09 {4H, s), 7.3-9.0
(6H, m)
20 'MASS (m/z): 1401.3 (M -1)
Elemental Analysis Calcd. for CgpHggNpp0s355 7THo0:
C 48.68, H 6.59, N 9.16
Found: C 48.83, H 6.39, N 9.13

25 Examplie 50
IR (XBr}: 3350, 2933, 2862, 1658.5, 1635, 1516, 1444,

1257, 1084, 1043 cm ™2
NMR (DMSO-dg + D50, &): 0.98 (3H, d, J=6.7Hz), 1.09 (3H,
d, J=5.8Hz), 1.2-4.8 (492H, complex m}, 3.21 (3H, s},

30 3.31 (2H, t, J=6.4Hz), 6.8-6.9 (2H, m), 7.02 (1H, br
s), 7.15 (2H, d, J=8.9Hz), 7.98 (2H, d, J=8.8%H=z), 8.10
(4H, s)

MASS (m/z): 1485.4 (MT+Na)
Elemental Analysis Calcd. for CgyuHggN1p0p5S5'6H50:
35 C 48.91, H 6.54, N B.91



Found: C 51.91, H6.91, N8 77 Exanple 27 25 IR (KBr): 2931 2@@@ 1632,
1510, 1446, 1385, 1325 cm1 NWVR (DMSO-d6, 8): 0.97 (3H, d29Ju¥2Pdy 110
(3H, d, Js |..08-2.62 (23H, ), 2.62-4.50 (37H, -5 45
(10H, m), 8&%@“@%ﬁ, d, J=8.1Hz), 6.78 Q%H, d, J=8.IFE),HE¢E§$?$gB§(7H,Iﬁ,
7.34-8.00 (3H, m, 30 7.80 (2H, d, J=877Hz), 8.00-8.49 (2H, m), 8.71 (1H,
s) MASS (mz) : 1408.4 (Mt+l) Elenental Analysis Calcd. for
C66HI5N11021S7H20: C 51.59, H 7.15, N 10.03 35 Found: C 51.77, H 7.05, N
9.82 20 July 2004 WD 01/ 60846 PCT/ JP@Lu@E204 426¥8 Exin®! %5287 IBROOKBY ) :
2974, 2937, 1633, 1533, 1512, 1444, 1383, 1327 cm-1 5 NVR (DVBO-d6, 8). -
0.98 (3H, d, J=6.7Hz), 1.11 (3H, d, J=5.2Hz), 1.18 (6H, d, J=6.|Hz),
1.59-2. 65 BxEmglempl 2. 65-4.56 (27H, n), 4.70-5.36 (10H, m), 6.71 (1H d,
J=8.i Hz), 6.78fkH, J=-8.4H2)y ok 1K, s) o J58. 8Hz) ,
7.38-7.99 (3H, 1), ‘93598362@@0‘% 935(75@5 gt‘gé%g)?'m(f'?%é; (?Eé.gl'-lz),
8.00-8546 (7H, m, J8678HgIH 1)L (Hg0d8. &% (HH4) )l - KASE- £ HH2H,1846. 3

( M++Na) El enent al A@q%gsg§8§agpﬂi f,or C65HB5N11021S2. 8H20: C 49.96, H 6. 39,
N 9.86 15 Found: C 50.03, H6.17, N 9.47 20 Exanple 29 IR (KBr): 3386.4,
1633. 4, 1502. 3MABS14M42) 123408 am 1407 -MVRM DBO d6, S): 0.96 (3H, d,
J=6.6Hz), 1.0- F13nkREa1 AhaldsBs TH DL Hoxr & 5@#@%%&3}1555- 1Hz), 6.77
(1H, d, J=9.7Hz), 6.9-7.2 (7H, m, 7.3-9.0 C13EC . SS§$n12): 1416. 4

(M-Na) Exanple 30 25 IR (KBr): 3365.2, 163f 59-9817H76-9%69 60944, 4,
1257. 4cm 1 Found: C 49.96, H 6.86, N 10.82
Example 52

IR (KBr): 1633, 1606, 1529, 1518, 1466 em~ 1
NMR (DMSO-dg, 8): 0.96 (3H, d, J=6.7Hz), 1.11 (3H, d,
15 J=5.7Hz), 1.2-2.6 (18H, m), 2.8-4.6 (38H, m), 4.7-
5.4 (%H, m), 6.7-6.9 {2H, m), 7.0-7.2 (3H, m), 7.3-7.6
{(2H, m}, 7.75 (2H, d, J=8.7Hz), 7.7-8.0 {5H, m)},
8.2~8.5 (1H, m), 8.6-8.75 (1H, m), 8.80 (1H, s), 8.85
{1H, s)
20 MASS (m/z): 1481 (M*-1)
Elemental Analysis Calcd. for CggHggNj09352-7TH,0:
C 49.25, H 6.51, N 10.44
Found: C 49.30, H 6.34, N 10.40

25 The following compound was obtained according to a similar

manner to that of Example 1.

Example 53
IR (KBr): 2937.1, 1651, 1631.5, 1539, 1523.5 cm™ !
30 MASS (m/z): 1293.3 (MT+1)

Example 54
To a solution of starting compound (54) (300 mg) in methanol
(12 ml) was added 10% hydrochlolic acid in methanol (6 ml) at

35 room temperature. The solution was stirred for 3 hours at the



MASS (m'z): 1368.3 (M-1) Elemental Analysis Calcd. for 2 00
CBOH7ONL1022S2. 7TH20: C 48.15, H 6.26, N 10.30 30 Found: CHgW@0% 6. 17, N
10. 35 Exa R (KBr): 3458, 3425, 3398, 3386, 3363, . 1523,
1462, 12429“6%”?"%8?5 NMR (DVBO--d6, 8) ..0.98 (3H, d, J=6. %&Qﬁw&ﬁﬁg (3H, d,
20 July 2004 WO 01/ 60846 PCT/JP0110120‘Z 168 5 10 J=5.6Hz), 1.20-1.60 (12H,
m, 1.70-2.45 (12H, m), 2.80-3.20 (9H, m), 3.21 (3H, s), 3.40-4.60 (24H,
m, 4.70-5.40 (12H, n), 6.71 (1H, d, J=8.1Hz), 6.60-6.80 (1H n), 7.00
(1H, d, JsameHEpmp@EreBufeH, The\Bﬂﬁﬁﬁﬁt was3§vap@5a%@¢+unﬁer'reﬁyceQH d,

J=8. 8Hz), el hydr 84 (al-ﬁd H?ld I§ 05,580 @Hena) . 8.80
(1H, s) I\/KéE%%rr? Q?A&?A{%S- Neygat&sje r. e El enental Anal ysis
Cal cd. foﬁe@6¢H91N§2024§BdSWQF§H{RD us64@l¥5urﬁ48a5 Lyephiglized.FoliRE: C
48.52, H Gehdgul %azﬂ'pgfff@é& l%? dﬁlﬁrlﬁBrc)‘nroﬁé@é rg*ﬁi?ys1or?’3@ﬁ3 @3%@ve3363
2940, 1635, 15 1523 6 - 7 (3H, d, J=6.8Hz),
1.12 (5H, opjecy= sompﬁyndltﬁ@llﬁﬁﬁaesﬂ , 1 65- 2. 45 (9H m, 2 60- 3. 20
(6H, rT) 3.21 (I%H(Kﬁ):) 31é@93 B, 151'%08@ 1539801525%16‘134H rT) 4.65-5.50

(9H, m). 6. 71H§$H 20 =8 1) Hz)" 6.75 (1H dd, J=1.6 and 8.3Hz), 7.03
(1H, d J=1. 6HIS57 (mdz) rﬂ3%ﬁ 9¥§5, 7. 40 7.65 (2H n, 7.75 (2H d,

J=8. 8HZ) 7. 80‘E§eﬁ@nﬁét| ahysts I&1&GR0 forllg H'g $s8¥bot1H, m, 8.75
(2H, d, J=8.7Hz) MASS (m z) (API-ES—Negatlv I ?Ll

Anal ysis Calcd. for OB5HB8NL2022S2. 6H20: C 537 % 5 1806 EY Found: ©
49. 0310H 6.33, N 10.30 Exanple 33  Found: C 52.13, H 7.05, N 11.36

The following compounds [Example 55 to 71] were obtained
according to a similar manner to that of Example 33.

15 Example 55
IR (KBr): 3358, 1633, 1608, 1535, 1516, 1443, 1415, 1271,

1238 cm~ !
NMR (DMSO-dg+Dy0, 8): 0.89 (6H, s), 0.98 (38, d, J=6.7Hz),
1.10 (3H, d, J=5.8Hz), 1.1-2.6 (20H,m), 2.6-4.5 (29H,

20 m), 4.7-4.9 (2H, m), 6.7-6.% (2H, m), 7.0-7.1 (1H, m),
7.08 (2H, d, J=9.2Hz), 7.86 (2H, 4, J=8.5Hz), 8.0-
8.2 (4H, m)

- BSI MASS {m/z) (Negative): 1422.3 (M™-1)
Elemental Analysis Calcd. for CggHggNp2050S5 7. 5H,0:
25 C 50.09, H 6.79, N 10.78
| Found: C 49.94, H 6.53, N 10.52

Example 56
IR (KBr): 3462, 3458, 3425, 3399, 3367, 1633, 1578,
30 1440 em~1

NMR (DMSO-dg, 8): 0.98 (3H, d, J=6.7Hz), 1.11 (3H, d,
J=5.6Hz), 1.20-1.50 (3H, m), 1.60-2.40 (18H, m),
2.50-2.70 (4H, m}, 2.75-3.20 (7H, m), 3.40-3.60 (6H,
m), 3.70-4.50 (14H, m), 4.62 (2H, br s), 4.65-4.80 (3H,

35 m), 4.80-5.40 (8H, m), 6.60-6.80 (2H, m), 7.00 (1H,



30 To a solution of starting conmpound (33) (12.50 g) and | 4
dii sopropylethylamne (3.67 m) in N, N-di nethyl formam de (fgo’uyrﬁof) was
added 4-[2 Jget hoxybut oxy) phenyl ] i m dazo-

[2,1-b][1, ?[&1 ?Sél adi azol - 6-yl ] benzoi c %gl d benzotri azol - FHPoay2et
terrperature The sol ution was stirred 8r 4 hours 35 at the sane
tenperature, during which period additional 4 20 July 2004 WO 01/ 60846
PCTI JP01101204 169 [ 2-[4-(4--met hoxybut oxy) phenyl ]im dazo[2,1-b] [1, 3,4]-

t hi adi azol - 6--yl ] behzosk, dci0d b2hzat,r TaBoPHL) y|7 e&l-6r. 6Bas2Bdddd 7t 85t he

m xture. The reacti M 4t ur.& Was, \t hen ghi kbt gped, s Tq th lgt 1 te s added
pi peridine (9.33 m?QH éoo'?n%i I’at%urgfg IB 26 gm Om ?802;10' \/Engas%stll)rq?ed for
1 hour at the sane mepp@rat utel, Et)hyIB Bécéﬂétedwa@"&c&im to the reaction

m xture. The p e C Oyt ive crude nateri al
(16.12 Q). The%\ﬁ’('JL Ea\éﬁfﬁfﬁeﬁé I\?e%ﬁﬁrv{e 3%9 ci‘ca)lﬁlrrg chr omat ogr aphy on ODS
to giv%e objectlepapbahdAraBysiy PPlI@ g)f0r1G6I4FP36Rﬁ9203126?>@20'1633 1529,
1518, 1466, 1444, 1255 cm1l NWR (DVSO d6, I@) 00188n§3¢452d NJ‘.’L@ dgz), 1.00
(3H, d, J=5.8Hz), 1.5-2.6 (12H, m, 2.8-3.6 §33 (71Hrr)
6.65-6.85 (2H, nm), 7.00 (1H, s). 7.1Foungy Cq50328, Iif- 487 31107

7.90 (2H, d, 15 J=8.8Hz) , 7.96 (4H, s) , 8.0-8.5 (2H m, 8.71 (1H, s)
8.85 (1H, s) MASS Erﬂz): 1392 (M++23) El enental Analysis Calcd. for

C60H79NI 1 : 1 C 49.34, H6.14, N 10.55 20 Found: C 49.30, H 6.23, N
10. 53 19he fol | aw ngseprposBEls 1lckvanmpkes, 3rssnd 144}, wes g4 phtasoed44a¢cor di ng
to a simlar manner gggt hi%‘b‘gf Exanpl e 33. 25 Exarrpl e 34 IR (KBr): 3463,
3423, 3359, 2941, 28 o I‘1614 1523, 1462 cm1 NVR (DMSO d6, b):
0.98 (3H, d, Jﬁ&R?HDMsoidéGD%@,I—IG)d 0.3=5%.36KzyH, mi,. 35-3-2. EO(GHQHn)m
2.80-3.20 (2H, m 2 0 ), 3 (1 (10H

n), 4.70-5.35 (9H %% %% 51341 ' g%H%EiQE ﬁ g% %fﬁ 700 (1H,
br s), 7.09 (2H, d, 7J89Hz¥, {3H,. 40-,77787(22-H M, 3%84BH€2H 8.d)-85.28. (GHZ),

7. 80- 8500

room

)
ESI MASS (m/z) (Positive): 1453.4 (M+2Na)2t
Elemental Analysis Calcd. for CgyHgglNqgp0943S5°6H50:

. C 50.65, H 6.64, N 11.07

: Found: C 50.28, H 6.61, N 10.80
20
Example 58

Major compound:

ESI MASS (m/z) (Negative): 1538.6 (M -1)

25 Minor compound:
IR (KBr): 3352, 1659,1635, 1606, 1529, 1444, 1417, 1274,
1238 em™t
ESI MASS (m/z) (Negative): 1338.6 (M™-1)
Elemental Analysis Calcd. for CyiHq{goN1205257Ho0:
30 C 51.19, H 7.02, N 10.09
Found: C 51.19, H 6.85, N 9.73

Example 59
Major compound:

35 ESTI MASS {m/z) (Positive): 1598.3 (M+2Na)2+



(4H, m, 8.10-8.50 (2H, m, 8.60--
(API - ES- Negative) : 1440 (M+-1)
170 El enen Ro@lysis Calcd. for
6. 36, N 10. 0 ound: C 49.20, H 6.
S): 0.90 (3H, d, J=6.7Hz),
1.43-5.24-(62H,|ﬁ,
MASS (1 z)
(M+-HN FEt (i Pr)2) Exanpl e 38 MASS
39 The obj ect ;%%j
purification. E‘)&;ZHBQ gﬂ%

t he next
(41) was used directly in the next

Exanpl e 42 The object conpound (42) was used directly in the next
35 20 July 2004 WO 01/60846 PCT/JPO /01204 171 The

Wi t hou? n.

p

simlar manner to that of

0.98 (3H d,
6.69-8.85 (17H m) MASS (nlz):
1491.4 (M--HN 'Et (iPr) 2) Exanple 37 15 MASS (i z)

was used directly in the next
The obj ect conpound (40)
r eacﬂﬂﬁénMMiS héuf z pitedateane) on 1 5Bk ahpkd-24)

8.80 (3H, m) 35 MASS (nf

20 July 2004 WO 01/ 60846 BHVA%t 01204

C64H86N12022S2. 6- 1/ 2H20 4 , H

50, N 10.66 5 Exanpl e 3?%@&"?’6&7@0 de,

J=6.8Hz), 1.11 ('3H, d, J=5.7Hz),

1408.5 10 Exanple 36

. 1576.5

1584. 4 (M- HN+Et (i Pr)2) 20 Exanpl e

reacti on wthout
was used directly in

Zhe obj ect conpound

30 reaction without purification.
reaction

(mz):

(DVEOTd6 +

fol | owi ng comqunqﬁBLﬁxaﬁ@é@snlpﬂe%sagqeﬁ%) 1au6, oI g nethsacaapding to a

0.89 (3H, d, J=6.22B2§1 9m12

NMR (DMSO-dg, Dy0, 8):
1.1-2.

J=5.9Hz),

10 4.9 (2H, m),

6.7-6.9 (2H, m},
{2H, d, J=8.9Hz},
ESI MASS (m/z) {Negative):

Exanpl e’ 43°5 D20, 8):

0.98 (3H, d, J=6.7Hz), 1.10 (3H, d,
6 (21H, m), 2.8-4.5 (31H, m), 4.7-
7.0-7.2 (3H, m), . 7.85
(44, m)

1409.4 (M™-1)

8.0-8.2

Elemental Analysis Calcd. for CgyHg7N17097556H50

15

Example 61
IR (KBrj): 2937,
1419 cm?!
20
J=5.7Hz),
4.9 (2H, m},

Example 62
IR (KBr): 1633,
1252 cm~ 1

30

NMR (DMSO-dg+Dy0, 8):
1.2-2.
6.7-6.9 (2H, m),
(2H, d, J=8.8Hz),

J=5.8Hz),
4.9 (24, m),
35

1676,

NMR (DMSO-dg+Do0, 8):
1.2-2.
6.7-6.9 (2H, m),

(2H, d, J=8.6Hz),
ESI MASS (m/z) (Negative):
Elemental Analysis Calcd. for CgyHggN{1095S9°5.5H,0:

1606,

C 50.62, H 6.57, N 10.15
Found: C 50.40, H 6.61, N 9.92

1651, 1556, 1541, 1514, 1452, 1441,
0.98

6

{3H, d, J=6.8Hz), 1.10 (3H, d,
(17, m), 2.8-4.5 (37H, m), 4.7~
7.0-7.2 {(3H, m), 7.85
8.0-8.2 (4H, m)

1427.5 (M™-1)

C 50.32, H 6.60, N 10.
Found: C 50.31, H 6.72, N 10.

09
04

1529, 1518, 1444, 1419, 1279,

0.98
6

(34, d, J=6.7Hz), 1.10
(19H, m),

(3H, 4,
2.8-4.6 (37H, m), 4.7-
7.0-7.2 (3H, m), 7.85

8.0-8.2 (4H, m)



(3H, br s), 1.35-2.40 (6H, n), 2.65-3.00 (1H, n), 3.60-4. dhﬂ%¥04n),
4.55-4.80 (2H, m), 5.28 (1H, s), 6.65-6.80 (2H, n), 6.98 Y

7.20-7.50 7.69 (2H, d, J=7.08Hz), 7.84 (2H, d, 10 ESI
MASS (Mz)mlé@ve): 1185. 4 (M- 1) 1q Exanpl e 44 NMR ( Dn/é%z’ﬁ%"%@o
0.95 (3H, d, J=6.77Hz), 1.12 (3H, 124 4.94Hz), 1.20- 1 75 (4H, in),
1.80-2.50 (4H, m, 265290(1Hrr)300340(4Hrr)360405(6H
n),417(2HJ717Hz)425490 (7H, m, 5.05-5.35 (2H, m, 5.75-6.10
(1H, n), 6.65- ESIgHABSHImAF) (Nt ivelH, 1§ﬂlEé|Uwﬂ§§ (m z)(Positive): 1048.3
(M+) 20 Exanpl u ound (45)
(2.0 g). 1.5 ?&?ﬁﬁﬁ‘?gi‘yﬁ@ﬁ%ﬁ‘(%%ﬁng”}f%ngga‘ééﬁif@aé%oﬁ’@% i) i

m xture of nmethanol (30 n) and DMA' (14 ni F #8s’addRd®s

cyanobor ohydri de (258 ng) with stirripgnat @rrbgeg@,t;ermegga,tw@,_goand t he
m xture was stirred at the same tenperature overnight. To the reaction

mi xtur@ was added et hyl acetate (200 m). The resulting precipitates were
col l ected &ﬂgﬂeﬂﬁ gtion and dried in vacuo. The precipitates were

dlssolvedlnam ure o 8 ffer ilut (Jlggrﬂ) and
acetonitrile (5@‘ ?r) aé%an hg égl' ?F@h \Aﬁ@sg'ua] d8r el ? 3

chr omat ogr aphy on OD$32(&af5o0-gel, SP-120-40/60- CDS—B (Trademark pr epar ed
by Dai so d. 200 |, ut % tr ter. The
fractions cont% é&?& g@B%aﬁ %30ml308%\c,im(%\l£’re ‘c %ﬁ%h gf?pér at ed
under Meduced pressdré. Bﬂzrerrbxﬁbj%,o@t{drﬁflt,r i) @. 2Tﬁie425) ﬂiﬂli/, Zﬁ004 45 MO
compound (45) (1. 63°6). (CRAPL DN o - 685, ey - T 08Gh £ ol G P ILE 58,
1.08 (3H, d, J=5.69K2H, d.35%(oHiz)s) B8.0-48522.(85,(BH, m, 2.15-2.50 (4H m

. 2.70-3.35 (7 4.%0-4190 (2H, 6.71 (1H,
d, J:8.13FE)F ?6%8 zfrﬁépzﬂﬁﬁ %ﬁ*ﬁ? IM%? leﬁ sﬂ) (2 m. (

Elemental Analys;s Caled. for C64H89N11022526H20
15 C 50.02, H 6.62, N 10.03
Found: C 49.99, H 6.73, N 9.67
Example 64
IR (KBr): 1659, 1633, 1605, 1547, 1529, 1518, 1444,
1419 cm~t
20 NMR (DMSO-dg+D,0, 8): 0.98 (3H, d, J=6.8Hz), 1.11 (3H, d,

J=5.7Hz), 1.2-2.6 (18H, m), 2.8-4.5 (38H, m}, 4.7-
4.9 (2H, m), 6.7-6.9 (2H, m), 7.0~7.2 (3H, m), 7.84
(20, d, U=8.7Hz), 8.0-8.2 (4H, m)
ESI MASS (m/z) (Negative): 1441.5 (M~ -1)
25 Elemental Analysis Caled. for CggHgN7703585-6H50:
C 50.34, H 6.69, N 9.94
Found: C 50.12, H 6.78, N 5.87

Example 65 _
30 IR (KBr): 1664, 1628, 1605, 1525, 1444, 1408, 1281,
1252 cm™L

NMR (DMSO-dg+Dy0, 8): 0.91 (3H, d, J=6.8Hz), 0.98 (3H, d,
J=6.8Hz), 1.10 (3H, d, J=5.9Hz), 1.3-2.7 (16H, m),

2.8-4.5 (34H, m), 4.7-4.9 (2H, m), 6.7-6.9 (2H, m),

35 6.9-7.1 (3H, m), 8.0~8.2 (4H, m), 8.73 (1H, d, J=2.6Hz)



ESI MASS (mfz) (Positive) : 1088.4 (M++Na) The foll ow ng ngﬂ?‘r&%ﬁé
[ Exanpl es 46 to 52] were obtained 10 according to a sim/l 1-} to that

of Exanpl e mle 46 IR (KBr): 3353.6, 1635.3, 1444. 1085. 7,
S04 o o TR (DVBO-d6, (3): 0.9763H d, J=6.6He), ??’i’i'%?éﬁf&" X
J=5.4Hz), 1.2-5.6 (61H, m, 6.71 (1H 4 J=8.0Hz), 6.77 (1H, d, J=10.3Hz),
6.96 (1H s), 713(2H d, J=8. 8Hz) , 797(2H d, J4. 7THz) , 8. OB (4H
s), 7.4-B.9 (6H, 20 NAssbgemZ) 1371. 4 (M-1) nple 47 IR (KBr):
3353.6, 1635. 35515@&85 (nba)(Negatgise )4, 149857 AM 4BB7.7, 1045.2 cm1 NWR
(DVBO-d6, S): , af: 8 (2H, ),
605 (16 o %l%ﬁeﬁ%'a"} ﬂnaﬂy&gliza)lcdl %Ef ﬁwgﬁéﬁhag,@)o_%zﬁ @ e o8 {an
s) , 7.3-9.°0 (6H m lvAss (rﬂz) : 1371 3 OMvE81 aoHEﬁe%%mI‘hlllAﬂall ysi's
Cal cd. for C61HB4N10022S2. 7TH20: C 48.18fingH 6. 38. ggq % 3¢, gFound:1.G449. 00, H
6.39, N 9.24 Exanple 48 35 IR (KBr): 3384 5 1658. 5, 1635.3, 1529.3,
1517.72 20 July 2004 WD 01/ 60846 PCT/JPOL/ 01204 173 1446.4, 1257.4,

1085. 7, 1@4@@@%@ NVMR (DMVBO-d6, S): 0.97 (3H, d, J=6.7Hz), 1.13 (3H, d,

J55Hz) 65H, 6.9 ( d, J99Hz),
6.97 (1H, s) ?[Rlé&?’ﬂ-l ?rj%% JléB%Hg)BZ%W{@gB(;@qﬁ %‘Z%B ﬁ%a 18,09 (4H,
s) , 7.4-8.9 (6H, opspnsstmz) : 1431.3 (M 1) El enental Anal ysi s Cal cd.
for C63H36N10024 C 47.9 4 88 .1 un 2
6.35, N 8.87 Ei“ gm(@ﬁ%g ‘f‘ﬁ?z&r)%’ 9% R '1614 % 6. %éég 61 %@3@5 %‘1513 8,
10 J=6.9Hz), 1.10 (3H d, J=5. 7Hz), 1.1-1. 4 (5H, m),
1.6-2.7 (11H, m}, 2.8-4.5 {(34H, m), 4.7-4.9 (ZH, m),
6.7-6.9 (?H,Hﬂ, 6.9-7.1 (30, m), 8.0-8.2 {(4H, m), 8.72
- (1H, d, J=2.5Hz)
ESI MASS (m/z) (Negative): 1408.6 (M-2H)2™
15 Elemental Analysis Calcd. for C63H87N1302082'7H20:
C 49.24, H 6.62, N 11.85
Found: C 49.05, B 6.73, N 11.48

Example- &7
20 IR (KBr): 3352, 1664, 1635, 1603, 1444, 1408, 1281,
1250 cm~1

NMR (DMSO-dg+D,0, 8): 0.85 (3H, t, J=7.4Hz), 0.98 (3H, d,
J=6.8Hz), 1.10 (3H, d, J=5.9Hz), 1.3-2.6 (18H, m),
2.8-4.5 (34H, ﬁ), 4.7-4.9 (2H, m), 6.7-6.9 {(2H, m),
25 6.9-7.1 (3H, m), 8.0-8.2 (4H, m), 8.73 (1H, 4, J=2.6Hz)
ESI MASS (m/z)(Negafive): 1423.5 (M™-1)
Elemental Analysis Calcd. for CgyHggNq3090Sy 6Hp0:
C 50.15, H 6.64, N 11.88
Found: C 49.99, H 6.74, N 11.61

30
Example 68
IR (KBr): 1664, 1628, 1603, 1529, 1444, 1408, 1281,
1248 cm~ Lt '
NMR (DMSb—d6+D20, 9): 0.7-1.3 (12H, m), 1.6-2.6 (15H, m),
35 2.7-4.4 (34H, m), 4.7-4.9 (2H, m), 6.6-6.8 (2H, m),



1442.5, 1257.4, 1083.8, 1045.2 cm1 15 NVR (DIVBO ds. 8) : Oy (3 o
3=6. 7THz), 1.10 (3H, d, J=5.5Hz), 1.2-5.4 (65H ), 6.71 (TR 2% Hiyp),
6.77 (I H, 2Hz), 6.99 (1H. s) 7.14 (2H, d, J=8. (2H, d,
J=8. 7Hz) ,%80%165%%2 S) , 7.3-9.0 (6Hggin) 20 MASS (mz)m’¥28§’231(m-1)
El enental Anal ysis Cal cd. for o orBoNTERR 55 PHp0. G 48 68, H6.59, N9 16
Found: C 48.83, H 6.39, N 9.13 25 Exanple 50 IR (KBr): 3350, 2933, 2862.

' 1658.5, 1635, 1516 1444, = 1257, 1084, 1043 cm 1 NVR (DISO. d6 E 0, $):
0.98 (3H, d, J=6.7H8)&-1: %dj363+17“ d: 97851 gidgly mip, §-g6gl 1(”49?4 féX m
3.21 (3H, s), E30 Aa8d (RH) tNeghbivihiz) 1463856 (8 {2H, , 7. 02 (lH br s),

7.15 (2H d, J= .. 7. 98 SS (m'z) :
1485. 4 (M++Na) E EF %.i% stﬁéaéaﬂdcdfoffo\)-lcae%& D?éﬂ%ZlS%éZ H20: 35 C
48.91, H 6.54, N 8.91 20 July 2004 WD 011608460PC5) JiPOd/§4,20¢ 11134 Found: C
49.18, .H 6.55, N 8.90 5 10 Exanpl e 51 NVR ( 86 (3H,
J=6.3H7), 0.98 (3H, d, J=6.8Hz), ]ff ) B'(;’?%Qg ff«zﬁ 70"'1 2“1151 5Z (62H,
M), 6.69-8.89 (17H, n) MASS (rﬂz) 1408.5, 1407.4 (Me1) El enental
Anal ysis Calcd. fop O84HB8N12020S2. 7H20: C 50.06, H 6.69, N 10.94 Found: C
49. 96, H%M ] .82 Exanple 52 IR (KBr): 1633, 1606, 1529, 1518, 1466 cm
-1 NI\/R (DVMBO- dBR SKBrD: 966{RH1635, JE649H)529,. 15163HL468, UH@=827/z),
1.2-2.6 (18H m, 2,8,4.6.489H m, 4.7- 5.4 (9H, m), 6.7-6.9 (2H m,
7.0-7.2 (3H, M), 7.3°7°6
10 NMR (DMSO- d6+D20 8): 0.97 (3H, d, J=6.8Hz), 1.0-1.4 (9H,
m), 1.5-2.6 (15H, m), 2.7-4.5 (31H, m), 4.7-4.9 (2H,
m), 6.7-6.9 (2H, m), 7.0-7.1 {(1H, m), 7.49 (2H, d,
J=8.6Hz), 7.8-8.1 (6H, m), 8.86 (1H, s)
ESI MASS (m/z) (Negative): 1432.4 (M™-1)
15 - Elemental Analysis Calcd. for C66H88N1202052'6H20:
C 51.42, H 6.54, N 10.90

Found: C 51.36, H 6.65, N 10.50

Example- 70
20 IR (KBxr): 3493, 3462, 3433, 3350, 1659, 1635, 1613, 1529,

1518, 1466, 1446 cm™!
NMR (DMSO-dg+Dy0, 8): 0.90 (3H, d, J=6.7Hz), 0.98 (3H, d,
J=6.6Hz), 1.11 (3H, d, J=5.3Hz), 1.3-2.7 (16H, m),
2.8-4.5 (34H, m), 4.7-4.9 (2H, m), 6.7-6.9 (2H, m),
25 7.0-7.2 (34, m), 7.78 (2H, d, J=8.7Hz), 7.9-8.1 (4H,
m), 8.78 (1H, s)
ESI MASS (m/z) {(Negative): 1447.5 (M™-1)
Elemental Analysis Calcd. for CggHggNj305055'8H,0:
C 49.77, H 6.64, N 11.43
30 , Found: C 50.09, H 6.68, N 11.14

Example 71
NMR (DMSO-dg, 6): 0.8-2.8 (40H, m), 2.8-4.6 (28H, m),
4.7-5.4 (9H, m), 6.6-6.85 (2H, m}, 6.9-7.1 (3H, m),
35 7.3-8.5 (12H, m}, 8.6-8.8 (2H, m)



(2H m, 7.75 (2H, d, J=8.7Hz), 7.7-8.0 (5H, m), 8-2-8.5 (bl o048 6-8.75
(1.H m, 8.80 (1H, s), 8.85 (1H s) 20 MASS (nmfz) : 1481 (M-1.)

El enent al kS Calcd. for C66HIOON12023S2. 7TH2O C 49.2 N 10. 44
Found: C 49. Wﬁ%ﬁf%a. 34, N 10.40 25 Thelsiol | owi ng corrpoundﬁ%lgl’ﬂgfg a? ned
according to a simlar rmanner to that of Exanple 1. Exanple 53 1R (KBr):
2937.1, 1651, 1631.5, 1539, 1523.5 cm1l 30 MASS (mz): 1293.3 (M++1)

Exanpl e 54 To a sol ution of start_lj ng conpound (54) (300 ng) in nethanol

(12 M) was ad¥é8S109wd aydrbIf ol cldcid in methanol (6 nl) at 35 room

temperature. Thgenghthi Ofni5s &l iddicth f gbrScholLanfjod he7dfoduly 2004 WO
01/ 60846 PCT/JPO /01204 175 sane tenperaturé. e ent “was evapor at ed

under reduced pressure to renmpve hydrochl ofi 82a8Pd Bnd- #et Barfol22 To t he
resi due was added water and the m xt wignaascl yopds] igep.33The o esi due was
purified by col um chromatography on ODS to give 5 object conpound (54)
(119 m§). 1R (KBr): 1649, 1633, 1608, 1539, 1525 cm-1 MASS (nmfz) : 1351

(M-+23) El ementrale Abed ¢igd Sy dunfiofa SohH8NLE UIRRIRGg Eot2 s1fi 17 11, N
11.41 10 Found: C 52.13, H 7.05 N 11.36 The foll ow ng conpounds [ Exanpl e

55 to 71] MRePETobPaFnel chdtsamRi% 2% a sinilar manner to that of Exanple
33. 15 Exanple 55 IR (KBr): 3358, 1633, 1608, 1535, 1516, 1443, 1419, 1271,

1238 cm - 1_NVR O d6+D20, S): 0.89 (6H, s), 0.98 (3H, d, J=6.7Hz), 1.10
(3H, d, Jﬁ%%ﬁ%%iyg.l-Z.G (20H, M), 2.6-4.5 (29H, 20 m), 4.7-4.9 (2H m,
6.7-610. (2H, #MR TDMSO-d 0, B); 0.8 .G2k67H, m)594268)4.F58@H,2H) , d,

J=8.5Hz), 8.0- 8.2 (akl oM s BNy MISS @Tls26) GNRORLTNP) 7 1P 2o, (M- 1)
J=8.8Hz), 7.6-7.8 (4H, m), 7.95 (2H, d, J=8.4Hz)
ESI MASS (m/z): 1311 (MT-1)
Elemental Analysis Calecd. for CgyHggN{g017-3HCL-10H,0:
15 ' C 50.20, H 7.48, N 8.74
Found: € 50.28, H 7.15, N 8.67

The following compounds {Exaﬁples 13 to 87] were obtained
according to a similar manner to that of Example 33.
20
Example 73
NMR (DMSO-dg, 6): 0.84 (9H, s), 0.97 (3H, d, J=7.0Hz),
1.0-1.4 (8H, m), 1.6-2.8 (18H, m), 2.8-4.6 (28H, m),
4.7-5.4 (9H, m}, 6.6-6.8 (2H, m), 6.9-7.1 (3H, m},
25 . 7.3-8.5 (12H, m), 8.6-8.8 (2H, m)
MASS (m/z): 1365 (M¥-1)
Elemental Analysis Calcd. for CggHgyNjgOngS-7TH50:
C 52.27, H 7.29, N 9.38
Found: C 52.15, H 7.30, N 95.30

36
Example 74
IR (KBr): 1649, 1539, 1514, 1454, 1439, 1045 cm™1
NMR (DMSO-dg, 8): 0.7-1.4 (16H, m), 1.6-2.8 (18H, m),
2.8-4.6 (28H, m), 4.7-5.5 (9H, m), 6.6-6.8 (2H, m},
35 6.9-7.1 (3H, m), 7.3-8.5 (12H, m), 8.5-8.8 (2H, m)



El emental Anal ysis Calcd. for C65H90N1202052. 7. 5H20: CSO.Q?, PZ%O%g’ N
10.78 Found: C 49.94, H 6.59, N 10.52 30 35 Exanple 56 IR K )5 3462,
3458, 3425 3367, 1633, 1578, 1440 cm 1 NVR ( DMSO- © .98 (3H,
d, J=6. 7Hzﬂéﬁl?ﬁ%i46(3H, d, J=5. 6Hz) ,,gb. 20-1.50 (3H, rr),gt?ﬁgg@;zﬁf) (1BH,
mM, 2.50-2.70 (4H, m), 2.75-3.20 (7H,1n), 3.40-3.60 (6H, rn) , 3.70-4.50
(14H, ) , 4.62 (2H, br s) , 4.65-4.80 (3H, n), 4.80-5.40 (8H ),
6.60-6.80 (2H, m, 7.00 (1H, 20 Jylg 2004 WO 01/ 60846 PCTIJP01/01204 176
br s), 7.07 (2MAS§ (3£g)9oHy377(M0o=1). 60 (2H, m), 7.85 (2H, d, J=8.7Hz),
7.90-8.20 (4H, HlemeBt29- BndPyédd caldq. %-o&lcgél:ﬂ ﬁ%} o$0§§H%éH; d, J=6.9Hz)
APl - ES MASS (m' z) (Negative) : 1408 (Mt+l1l) 5 Igpre ?a Analysis Calcd. for
C64HB6N12CR20S2. 7TH2O C 50.10, H 6.52, N 10. §6°0rd8nd? € 0. 29,2-M3%. 4B, "N

10. 77 Exanple 57 10 IR (KBr): 1666, L649d:16380.88541 454d, M Bldg 1450,
1443, _1419, 1240 cm 1 NVR (DVBO d6+D20, 8): 0.7-1.3 (17H, m), 1.3-2.6 (7H,

m, 237-4.5(35H, n), 4.7-4.9 (2H, ), 6.7-6.9 (2H, m, 7.0-7.2 (3H 1,
7.87 (2H, Bkamp® 68z), 8.0-8.2 (4H, 15 m) ESI MASS (nfz)(Positive): 1453.4

(veana) 21 S emal ol el Yehs, CHLES. 18T, CIARENZ0R00 600, 6 0,65,
conpound: ESI MABS (OHED)>-ANegdti vB)85 13ES. &, (M7 10825, M yoor @ypaynd: IR
(KBr): 3352, 1659, 1633, 642061 108% 34} 18%6n,127¢:2-2.75 (258, m),
10 2.8~4.6 (28H, m), 4.7-5.4 (9H, m), 6.6-6.8 (2H, m),
6.9-7.1 (3H, m), 7.3-8.5 (12H, m), 8.6-8.8 (2H, m)
MASS (m/z): 1337 (M™-1)
Elemental Analysis Calcd. for CgzHgoNjgOpS-7Hp0:
C 51.63, H 7.15, N 9.56
15 Found: C 51.74, B 7.07, N 9.52

Example 76 .
IR (KBr): 1666, 1649, 1632, 1539, 1514, 1236 cm™ L

NMR (DMSO-dg, d8): 0.98 (3H, d, J=6.6Hz), 1.10 (3H, d,

20 J=5.7Hz), 2.8-4.6 {64H, m), 4.7-5.4 (9H, m), 6.6-6.85
(2H, m), 6.9-7.15 (3H, m), 7-.3-8.5 (12H, m), 8.6-8.8
(ZH, m)

MASS (m/z): 1421 (M*-1)
Elemental Analysis Calcd. for CggHgglNqpOpqS-8H50:
25 : C 52.10, H 7.33, N 8.93
Found: C 52.18, H 7.22, N 8.85

Example 77

30 Example 78
IR {KBr): 1666, 1632, 1539, 1514, 1452, 1236 cm™1

NMR (DMSO-dg, 8): 0.7-2.7 (38H, m), 2.8-4.6 (32H, m),
4.7-5.4 (9H, m), 6.6-6.85 (3H, m), 6.9-7.1 (2H, m),
7.3-8.5 (12H, m), 8.6-8.8 (2H, m)
35 MASS (m/z): 1421 (MT-1)



1238 cm1 ESI MASS (m'z) (Negative) : 1338.6 (M-1) E erren%gl‘]u@%bxsi S
Cal cd. for C71H102N12022S2.7H20: 30 C 51.19, H 7.02, N 10. éund: C
51.19, H®6 . 73 Exanpl e 59 Maj or compound: 35 ESI
(nl 2) ( Posi ﬂg(\’r;'éﬂ"% 508.3 (Mr2Na) 2+ 20 July 2004 WO 0116084 ECBEBINSI 01244
177 M nor conpound: EST MASS (nfz)(Negative): 1551.6 (M2H)2 5 Exanple 60
IR (KBr): 1664, 1635, 1605, 1446, 1410, 1350, 1329, 1281 cm1l NMR
(DMSO- d6, D20, 8): 0.98 (3H, d, J=6.7Hz), 1.10 (3H, d, J=5.9Hz), 1.1-2.6
(21H, n), 2.s.Flsmeptgl ppalysys qaied 9 {xHCesflggB1305: 98020 ). 7.0-7.2
(3H m,,7.85 (2H'd, J=8.9Hz), 8.0-8.2 (4l 59 15SI yMASS; (1 7 (JNegati ve):
1409.4 (M-1) El enental Analysis Calcd. for C64H87N1102152" 6H2G ™ C 50. 62,
H 6.57, N 10.15 15 Found: C 50.40, H®r6E, N°8-88: Blahpl® @1 9-R3(KBr) :
2937, 1676, 1651, 1556, 1541, 1514, 1452, 1441, 1419 cm.-1 20 NMWR
(DVBO-¢6+020, 8): Q. 98 (3H d, J=6.8Hz), 1.10 (3H, d, J=5.7Hz), 1.2-2.6
(17H, ©n) 2ZERL5A37H ), 4.7- 4.9 (2H m, 6.7-6.9 (2H, m, 7.0-7.2
E?ﬂH,)?), 7.85 )II(RZH,KBd',) :J38326Hr339, ?1.5?1-63,. 21|4(54I,-L l.uzrisaEéIﬂlVAgS f
z) (Negative). 1427 M-1) 25 Elenen Anal ysi cd. for
C64H89N1102282-I\%{R5I-ﬁ%§%é§0.%%‘,ZCHSE'%%? (h%!r}@.ﬁgr f;oé—rgjcfa CBE31) 4 6.72, N
10. 04 Exanpl e 62 302.R-6KBB) (32H53R) , X065 .15P8H, #5186 . dxA4A, 851449, m1279,
1252 cm 1 NVR (DVBOdG+D20, 8):. 0.98 (3H d, .J=6. 7Hz), .10, ( d
J=5.8Hz), 1.2-2.6 (fg%??% ,‘%t gl 2’"(%%4,5 rﬁl,iﬂzl.‘?ﬂz 8.9:d% (3, fy
10 MASS (m/z): 1421 (M'T-1) .
Elemental Analysis Calcd. for CggHoggNy 051 5-8H0:
C 52.10, H 7.33, N 8.94

Found: C 51.82, H 7.17, N 9.23

15 Example 80
IR {KBr); 1666, 1645, 1632, 1539, 1514, 1452, 1240 cm 1
NMR (DMSO-dg, 6): 0.98 (3H, d, J=6.8Hz), 1.10 (3H, d,
J=5.5Hz), 1.4-2.75 (23H, m), 2.8-4.5 {31H, m), 4.7-5.4
(9H, m), 6.65-6.9 (4H, m), 6.9-7.1 (3H, m), 7.15 (28,
20 d, J=8.7Hz), 7.3-8.5 (12H, m), 8.6-8.8 (2H, m)
MASS (m/z): 1415 (M*-1)
Elemental Analysis Calcd. for CggHogpNy 0051 5:12H,0:
: C 49.989, H 7.16, N 8.57
Found: C 45.86, H 6.81, N 8.96

Example 873
IR (KBr}): 1632, 1539, 1514, 1452, 1275 cm_1

NMR (DMSO-dg, 8): 0.97 (3H, d, J=6.7Hz), 1.10 (3H, d,
J=5.7Hz), 1.2-2.8 (23H, m), 2.8-4.55 (31H, m), 4.7-5.4
30 (9H, m), 6.6-6.9 (4H, m), 6.9-7.1 (3H, m), 7.14 (2H,
d, J=8.7Hz), 7.3-8.5 (12H, m) B.6-8.8 (2H, m)
MASS (m/z): 1415 (M*t-1)
Elemental Analysis Calcd. for CggHgoNq 3051 5-8H,0:
C 52.30, H 6.97, N 8.97
35 Found: C 52.48, H 6.79, N 9.44



4. (2,m),6769(2H nm, 7.0-7.2 (3H, nm), 7.85 35(2%Jd26H€\8Hz)
8.0-8.2 (4H m 20 July 2004 WO 01/60846 PCT/JP01101204 1 Egl SS

(m z) (Nega 441.5 (M-1) Elenmental Analysis Cal cd.

065H91N110¥%§1)§&9 0: C 49.77, H 6. 75, 3@49 82 ~ Found: C49I"§’Efmﬂ"8"%8 N
9.80 5 10 15 Exanple 63 IR (KBr) : 1633, 1606, 1529, 1518, 1444,

1419, 1273, 1232 .cm1 NWR (DNBC>d6+D20 S): 0.98 (3H, d, J=6.8Hz), 1.10
(3H, d, J=6.3Hz), 1.2-2.6 (16H, n), 2.7-4.5 (38H, m, 4.7- 4 .9 (2H n) ,
6.7-6.9 (2H, n) , 7.0-7.2 (3H, rr) , 7.85 (2H d, J=7.8Hz), 8.0-8.2 (4H, m

ESI MASS @y@:ueggtive) 1427 (M 1) EI errental Anal ysis Cal cd. for

C64H8IN11022S und: C 49.99 H 6,73, N
9. 67 Exanpl e 64K FQKPRBI-)161%5916419633163@60é53?54%751‘15239456r5ﬂ§ 61884 1419
gr_rgl720) Nl\/? (ZDME@ n? : @ 9B (8H, si) JJ 678H!;H,, al- 316 (G da. 106 9

H, 4,
(2H ny, 7.0-7.2 (3:‘1§Hn)d 7= gﬁ‘*%éle} Zﬁ—éQ%"ﬁz)m r82688426(&ra-¢ﬂ ) ESI MASS
E:e%zH)g(lNﬁgiglz\zlg)z 6&341755(54&3 g Eles%@ﬁt'gl é%ﬂalFmﬂ o C%hgglt 1(53@1 Hme)s'78 N
oun
9.87 Exanple 65 30 |R3(?<B )?141%64“ 1628, 1605, 1529, 1444, 1408, 1281,
1252 cm 1 NMR m@wsmﬂazpzolsm oghay ( 3H d J=6.BHz), 0.98 (3H, d,

J=6.8Hz), 1.10 J=5, 9Hz. (34H,Iﬁ,
4. 7-4.9 (2H, fT')E El?g%l Al(l%fy erﬁ Clalcdz 63H5%N1032083 éﬂ
10 C 51.00, H 7.20, N 5.44
Found: C 51.31, H 7.16, N 9.44

Example 83
IR (KBr): 1664, 1635, 1626, 1605, 1446, 1408, 1350,
15 : 1329 cm~ L

NMR (DMSO-dg+Dp0O, 8): 0.98 (3H, d, J=6.8Hz), 1.09 (3H, d,
J=5.7Hz}, 1.2-2.8 (24H, m), 2.8-4.5 (374, m), 4.7
4.9 (2B, m), 6.7-6.9 (2H, m), 7.0-7.1 (3H, m), 7.62
(2H, d, J=8.7Hz), 7.70 (2H, d, J=B.4Hz), 7.93 (2H, d,
20 J=8.4Hz)
ESI MASS (m/z) (Negative): 1407.6 (M~2H)2"
Elemental Analysis Calcd. for CggHggNjg0nqS-6H50:
' C 53.02, H 7.17, N-9.23
Found: C 52.98, H 7.28, N 9.13

25
Example 84
IR (KBI): 1664, 1628, 1606, 1531, 1497, 1446, 1281, 1238
cm™?
NMR (DMSO-dg+D,0, 8): 0.97 (3H, d, J=6.7Hz), 1.10 (3H, d,
30 J=5.4H0z), 1.3-2.7 (24H, m), 2.8-4.5 (37H, m), 4.7-
4.9 (2H, m}, 6.7-6.9 (24, m), 7.0-7.2 (3H, m), 7.62
{2H, d, J=B.6Hz), 7.70 (2H, 4, J=8.5Hz), 7.93 (2H, d,
J=8.5Hz) '
ESI MASS (m/z) (Negative): 1408.4 (M~ -1)
35 Elemental Analysis Calcd. for CgryHggNjg0n1S'5H0:



35 6.9-7.1 (3H, n) , 8 0-8.2 (4H, m , 8.73 (1H, d, J=2. %@é% uly 2004
WD 01/ 60846 PCT/JPOL/ 01204 179 ESI MASS (mi z) (Negati ve): Pfr 2H) 2

El ement al Cal cd. for OB83H87NL3020S2. 8H20: C 48. 6 N 11.71
Found: C 48 bs‘yﬁ%ﬁ‘%a 64, N 11.44 5 Exanpke 66 | R (KBr): ﬁT’H’f@Bg%‘ 1628,
1605, 1444, 1408, 1281, 1259 cm1 N %DIVBOd6+D20, 6) 0 86 (3H, d,
J:6.3Hz) 0.98 (3H, d, 10 J=6..9Hz), 1.10 (3H d J =5. 7Hz) 1.1-1.4 (5H,
M, 1.6-2.7 (11H 1), 2.8-4.5 (34H, 1), 4.7- m 7-6.9 (2H, m,
6.9-7.1 (3H, 1), 8.0-8.2 (4H, n), 8.72 (1Hcé3§2‘él—&)i4"35INl‘3&§§
(mz)(Negative): 1408.6 (M 2H)2 15 Elrenmat.at Anakysig tad£d.y fans
CB3HB7NL3CR0S2. 7TH20: C 49.24, H 6.62, N 11.85 Found: C 49.05, H 6.73, N
11. 48 Exanpl e-67 20 IR (KBr): 3352, 1664, 1635, 1603, 1444, 1408, 1281,
1250 cm 1 MRA1VES d6+D20, 6): 0.85 (3H, t, J=7.4Hz), 0.98 (3H, d,

47 2H§)(2H1 : )R( Tibsfly é“%zaHZG#)’B "380; 91572]9?1(1%@ m)“gés ficp.. 3%3511 e

8.73 (IH' d, J=2. 6hkzks &BILMASS (m z)(Negative): 1423.5 (M-1) Elenenta

Anal st Cal e ol GRALBONII02002 BHR0" £ 5% 1o o pf i N i found ©
1444, 1408, 1281, 126808z}l NMR4.DVBERHEHER0,4 6)-4.0. 728, Ju),128H7-6). 9

1.6-2.6 (150, M, 2o4; %nf, (S8 1 sud o5 AP 42 hs Thn, Ouf; & &L 5w, M

July 2004
10 d, J=8.6Hz), 7.71 (2H, d, J=8.6Hz), 7.93 (2H, 4,
J=8.3Hz)
EST MASS (m/z) (Negative): 1415.4 (M-2H)2~
Elemental Analysis Calcd. for CggHgoNq 0021 8-6H50:
C 53.53, H 6.87, N 9.18
15 Found: C 53.55, H 6.91, N 9.00
Example 86

NMR (DMSO-dg, 8): 0.9 (3H, d, J=6.8Hz), 0.98 (3H, d, J=6.8Hz),
1.10 (3H, d, J=6.1Hz), 1.3-2.7 (24H, m), 2.8-4.6 (29H,
20 m), 4.7-5.3 (98, m), 6.6~6.8 (2H, m), 6.9-7.2 (3H, m),
7.3-8.2 (11H, m), 8.4-8.6 (1H, m), 8.7 (1H, s),
8.8-8.95 (1H, m)
MASS (m/z): 1421 (M*t-1)
Elemental Analysis Célcd. for CggHggNy209(3S2°8H50:
25 C 49.80, H 6.81, N 10.72
Found: C 50.07, H 6.74, N 10.73

Example 87
IR (KBr): 3351.7, 2931.3, 2854.1, 1658.5, 1635.3, 1546.6,
30 1531.2, 1496.5 cm™t

NMR (DMSO—d6+D20, &) : 0.97 (3H, d, J=THz), 0.8-4.5 (65H,
complex m)}, 3.01 (3H, s}, 4.79-4.81 (2H, m), 6.72 (1H,
d, J=8Hz), 6.75-6.80 (1H, m}, 7.01 {1H, s), 7.03 {(2H,
d, J=8Hz), 7.61 (2H, d, J=8Hz), 7.69 (2H, d, J=8.4Hz),
35 7.94 (2H, d, J=8.4Hz)



5 WD 01/ 60846 PCT/JPOLl/01204 180 6.8-7. 0 (3H, m , 7.9- 856"(' '%0057 8. 66
(1H, d, J=2.5Hz) ESI MASS (m z)(Negative): 1423.5 (Mr-1)

Anal ysi s &Qr C64HBgN13020S2- 6H20: C 50.15, H 6. 64, Found: C
49.95, H gﬁg%ﬁﬂkﬁll 47 Exanpl e 69 IR (KBr): 1658. 1635, 1%%5%%¥§§3f 1518,
1468, 1446, 1277, 1043 cm1 10 NWMR (DVBO d6+D20, S): 0.97 (3H, d,
J=6. 8Hz), 1014(9H m, 1526(15H m, 2.7-4..5 (31H, m, 4.7-4.9
(2H, m, 6.7-6.9 (2H, m, 1 (1 7.49 2H d, J=8.6Hz), 7.8-8.1
(6H ), 8.86 EBH, M§§SESP/RM£&$Q%H%%vaéé@ﬁvé) Min%h 4 (M-1) 15 E enenta
Anal ysis Cal cd. for C66H88N12020S2. 6H20: C 51.42, H 6.54, N 1D.90 Found: C
51.36, H 6.65, N 10.50 Exanple-70 20 IR (KBr) : 3493, 3462, 3433, 3350,
1659, 163@‘@@4@4529 1518, 1466, 1446 cm 1l NWR (Dl\/lSOd6+D20 8): 0.90

(3H, d, J=6.7Hzgh, aOs&Buf Sk CQS a ﬂlzﬁtuﬁiﬂzaf 1st:hr¥ln@3bbm§ouﬂ&5(8%l‘){z)ﬂ 5 3-2.7

16H, 2 25 7.0-7.2
E3H nP a) 78§ 3F3 %Ydﬁo-’@’ ‘3°ner (é ég zﬁr}zd %ﬁetlsf ?Sg 1H ni‘ﬁ g 1Rmss
(ﬁfZ)(hbgathﬂﬁiuré4ﬂ7nﬁt@ﬁhol)(Eieﬁﬂnt&hdADﬂFys551@3|ﬁés idded sodlum
C6089N1302052.%H20 6. 64, H6.68, N

4 d 50
11. 14 35 EYARS Qr?EYW‘fEﬁ\%@Hg "bl)th Sélérﬁng ?ﬁ@ﬁggﬁft% p@"ﬁ’tué’e( 28H, m
, 4 .7-5. lhn(d9lt:lhenf)112;t1ﬁre 61'863» ggég‘:z\j“\% aa‘%-/t%eﬁéj%mﬁcjil:_eﬁlﬁgi?gﬁre ové.r&i%hﬁs(sl(ZEj )
, 8.6-8. 20 J Z
M o1 ity Bealitih Al Nad Rty ed S ST RN RS GRA g S
10

The resulting precipitates were collected by filtration, washed
with ethyl acetate (100 ml) and dried in vacuo. The precipitates
were dissolved in a mixture of 30% aqueous acetonitrile (800 ml)
and 1N sodium hydroxide (5 ml). The solution was subjected to
column chromatography on ODS (Daiso—gel, SP-120-40/60-0DS-B
15 (Trademark: prepared by Daiso Co., Ltd.)} (440 ml) eluting in
turn with water and agqueous acetonitrile (30%-60%). The
fractions ceontaining the object compound were collected and
evaporated under reduced pressure to remove acetonitrile. The
residue was lyophilized to give object compound (88} (5.22 g).
20 IR (KBr): 1632, 1535, 1518, 1443, 1269, 1082, 1047 cm %
NMR (DMSO-dg+D50, 8): 0.82 (3H, d, J=6.83Hz), 0.97 (3H, d,
J=6.81Hz}, 1.02 (3H, d, J=6.18Hz), 1.24 (26H, s),
1.35-2.45 (14H,;m, 2.75-3.40 (5H, m), 3.60-4.50 (15H,
m), 4.70-4.20 (2H, m), 6.65-6.80 (2H, m), 7.01 (1H,
25 5)
ESI MASS (m/z) {Positive): 1088.4 (MT+Na)

Example 89
To 'a solution of starting compound (89) (4.0 g) in DMF (40
30 ml) were successively added diisopropylethylamine (1.45 ml)} and
9-fluorenylmethyl chloroformate (1.03 g), and the mixture was
stirred at ambient temperature for 2 hours. The reaction mixture
was poured into water (200 ml). The solution was purified by
ODS (Daiso-gel, SP-120-40/60-0DS-B (Trademark: prepared by
35 Daiso Co., Ltd.)) (200 ml) column chromatography, eluting in turn



C52.95 H7.30, N9.22 Found: C52.88, H7.33, N9.22 5 E{&% Iyojgb wi ng
conpound was obtained according to a simlar nmanner to tha 4] npl e 54.
Exarrple 72 (DVMSO--d6+D20, 6) : 0.7-4.5 (67H, m, 2H, m,
6. 3- OIWGG 5-6.7 (28 M, 7.1g(2H d. JI=8, 8Hz) J‘é’l’?ﬁﬁ‘((m, m
7.95 (2H d J=8.4Hz) EST MASS (m z) 1311 (Mr 1) Elenmental Analysis

Cal cd. for O87HI96' TLOOL7- 3HCLi 1020 15 C 50. 20, H 7.48, N 8.74 Found: C
50.28, H7.15 N 8.67'. 20 25 30 35 The fol |l ow ng rrgounds [ Exanples 73 to
87] were Jbttdl Redixiuger afngeterated rﬁq%omﬁaﬁﬁéﬁ—umoc haxidg @0&npité,33.
Exanpl e 735Ma(t@l¥5§ﬁqgou§) s0Qi 84 }éﬁﬂéﬁ)n cgr%3n£1§5| Si@ mh_l—?? agdz)mate:]: 0 1.4
(8H m, 1 g 4

(2H, m, @%H@’esﬂndnfquequg %C%tqqlﬂm%en)(%s‘ﬁ@ 8 8 WH rrﬁ)ctl\msg (rﬂz) :
1365 (11 'cjc)ntlﬂl‘?ﬁﬁ {aheAg8l ¥st Sobabdithd Wi CRSHOENEON20% BRDi0:Ge5e 27 H
7.29, g938 Foug C 52.15, H 7.30, N 9.30 Exanple 74 SR ( l%%1649
1539, P514NdEFsEeayded PreRming e TRMTS avsé@aetr%s}e oT?elr%SJ(Ci wag)
1.6-2.8 (18Hpbilized. 8o4gbvé28bled ,cohpbundd (89K, (E(i826gﬁ 6.8 (2H m,

gC%EPél;gTZM IRléEQF/gssl%#%H }5924%%18( Nﬁ‘lf?jEﬂé nt%a ‘&j%bmall ztsv\zcaaloé{ieso?g?

C63HIOON10CR0S9H20: C040. 887! .25, N 9.33 Found: C 50.64, H6.96, N 9.24
NMR (DMSO-dgt+Do0Q, 8}: 0.80-1.10 (S9H, m), 1.23 (26H, s),
10 1.35-2.45 (12H, m), 2.60-3.40 (6H, m}, 3.60-4.55 (18H,

m), 4.65-4.50 (2H, m}, 6.65-6.85 (2H, m), 6.97 (1H,
s}, 7.30-7.50 (4H, m), 7.60-7.95 (4H, m)
ESI MASS (m/z) (Negative): 1423.7 (MT-Na)
Elemental Analysis Calecd. for C69H99N60225Na6H20:
i5 C 53.27, H 7.19, N 7.20
Found: C 53.45, H 7.21, N 7.10

Example 90
To-a solution of starting compound (30) (1.21 g) in DMF (15
20 ml) were successively added diisopropylethylamine (0.26 ml) and
di-tert-butyl dicarbonate (285 mg) and the mixture was stirred
at ambient temperature overnight. The reaction mizture was
poured into a mixture of pH 6.86 standard buffer solution (150
ml), saturated aqueocus sodium chloride (50 ml) and saturated
25 aqueous sodium hydrogen carbonate {20 ml). The mixture was
purified by ODS (Daiso-gel, SP-120-~40/60-0D3S-B (Trademark:
prepared by Daiso Co., Ltd.)) (200 ml} column chromatography,
eluting with aqueocus acetonitrile (30-50%). The fractions
containing the object compound were collected and evaporated
30 under reduced pressure to remove acetonitrile. The residue was
lyophilized to give object compound {(90) (1.19 g).
IR (KBr): 1le62, 1632, 1535, 1518, 1444, 1367, 1272,

1250 cm™t
NMR (DMSO-dg+D,0, 8): 0.85 (3H, d, J=6.76Hz), 0.96 (3H, d,
35 J=6.77Hz), 1.04 (3H, d, J=5.50Hz), 1.23 (26H, s), 1.37



5 10 15 20 25 Exanple 75 IR (KBr): 1666, 1649, 1632, 1539, g,%flzgj 54 1238
cm-1 NVR (DVBO-d6, S): 0.85 (3H t, J=7.0H), 0.97 (3H, &° "¥20%

109 3H, Hz), 1.2-2.7.5 (25H n), 2.8-4.6 (28H, ) oH,
, 6 ors. g"oéﬁgs"% ,) 6.9-7. 1 (3H,( M. D e (12H,(rr), 586”591’%172 (

NASS (m z): 1337 (m 1) Elenental Anal¥Sis, calcd. for C63H90N1CD2087H20 C
51.63, H7.15 N9.56 Found: C 51.74, H7.07, N 9.52 Examle 76 |R (KBr):
1666, 1649, 1632, 1539, 1514, 1236 cm1l NWVR (DVBO-d6, 8) : 0.98 (3H, d,
J=6.6Hz), 1.10 (3H, (8H, gtp. Féd- 125(18 (PH6 md4Hl- P 245G (HH @M n).

6.6-6.85 (2H, m), @ @ozsléo(ﬁm y 3508 is(%-z?chh '1’9}, @ 8586 80 (38, M
MASS (nmfz) : 1'421 - rrenta Anal ysi s Cal cd

C68HI8N1002158H20: @ 5261% ({4 3 N 8.93 Found: C 52 18 H 7.22, N 8.85

Exanpl e- 77 30 7 66,135632, (%5 1514, 1452, 1236 cm 1
vagrr? M Od6 gsqrrgjhgszﬁyﬁ)?)gm'*@gan%uﬂe@ 13.132 %35%3%) 4.7-5.4 (9H, m),

6.6-6.85 (3H m, 6.9-7.1 (2H m, 7 .3--8.5 (12H m, 8.6-8.8 (2H m 35
MASS (n1z)Exame%19QN% 1) 20 July 2004 VE)01/60846 PCT/JP01/01204 183

El ement al Anal%s Cal cd, for_C68HI8N10021S8H20:, C 52.10, H 7.33, N 8.94
Found: C 52.10,"°H#75% “tN’@ %%%%%5%%@%%%%@ ?Omp‘i‘é%‘é (99935;2 9516

1452, 1238&)cm2Hphenyl~1, 3-dioxane-5-carbaldehyde (0.52 g) and acetic
acid (0.35 ml) in a mixture of methanol (30 ml) and DMF (14 ml)

10 was added sodium cyancborohydride (254 mg) with stirring at
ambient temperature and the mixture was stirred at the same
temperature for 6 hours. The reaction mixture was poured into
ethyl acetate (300 ml). The resulting precipitates were
collected by filtration, washed with ethyl acetate (50 ml) and

15 dried in vacuo. The precipitates were dissolved with pH 6.86
standard buffer solution (100 ml) and acetonitrile (200 ml) and
the solution was subjected to column chromatography on ODS
(Daiso-gel, SP-120-40/60-0DS-B (Trademark: prepared by Daiso
Co., Ltd.)) (220 ml) eluting in turn with water (1 L}, 20%

20 acetonitrile in water and 30% acetonitrile in water. The
fractions containing the object éompound were collected and
evaporated under reduced pressure to remove acetonitrile. The
residue was lyophilized to give object compound (91) (2.27 g).

NMR (DMSO-dg+Dy0, 8): 0.96 (3H, d, J=6.56Hz), 1.07 (3H, d,

25 J=5.42Hz), 1.33, 1.37 (9H, broad s), 1.50-2.05 (6H,

| m), 2.10~2.45 (2H, m), 2.60-3.50 (6H, m), 3.75-4.50

(16H, m), 4.75-4.85 (2H, m), 5.44, 5.55 (1H, broad s),

6.75 (2H, m), 7.38 (5H, br s) '

ESI MASS (m/z) (Negative): 1189.3 (M'T+Na)
30 :
Example 92
A solution of starting compound (22) (2.26 g), 10% palladium
on carbon (50% including water) (2.0 g) and 10% palladium
hydroxide on carbon (2.0 g) in a mixture of methanol (45 ml) and

35 water {23 ml) was hydrogenated under an atmospheric pressure of



NVR (DMBO--d6, 8) : 0.8-1.4 (16H m), 1.6-2.8 (22H m), 22% o3
in) 4.7-5.4 (9H, n), 6.65-6.85 (2H, m), 6971(3H' ﬁ@é(lZH

: d
fo’r &gHSB%,%@%%)Hmlocwgslgm ZH) 7. 3%\;& gyg41) thﬁge ntca ‘iﬁ@wﬁ“‘i oe

9.23 15 Exanple-80 IR (1Br): 1666, 16 1632, 1539, 1514, 1452, 1240 cml
NVR (DMBO-d6, 'S) : 0.98 (3H, d, J=6. 8Hz) , 1.10 (3H, d, J=5.5Hz),
1.4-2.75 (23H, m, 2.8-4.5 (31H, m, 4.7-5.4 (9H, ), 6.65-6.9 (4H m),
6.9-7. 1 (3dnggen7with (S rimgdat jamsi oty temperaters {anld hayrsB. hg. 8 (2H,

Ss 4 | N
?68H9N§N10((362317§)11 H%O%QS(M}IQQWQ gme_nmh Vé%e&%%ﬁédmctgfg%s%f, §tRaRPL \ 5. 06

25 30 35 BshEEes1 (ERI(KREY) (51%3?21)'1@3191 the14iltngbes 19g5e ambixgd -

( DVBO- d6, ﬂﬂé-mlthZe(@ﬁﬁ éﬁ?F%IQthtﬁn #50%% £34H a8 sorlerd 1EF¥3ter'%2%02 8
(23H, in), (9 n, 9-7.1

(3H, np, AL 4 (%e 50&“308 vm‘z)subiestsda:q fzﬂnﬂnmclaf@aé;oarephy o9 Om'zss

m 14 I L I 6 C
(B2} L s e e ol Slel SRS C |

52. 48
20 25 WD &Beoéﬁé p 9%%@181962“11%4“%%%%@4 ROGKREtonfsile dag,
1632, 153%atbyl4, THdHrst286a6flods containing the object compound were

collected and evaporated under reduced pressure to remove
10 acetonitrile. The residue was lyophilized to give the object
compound (9%2) (1.84‘9).
NMR (DMSO-dg+Dy0, 8): 0.97 (3H, d, J=6.75Hz), 1.07 (3H, d,
“J=5.76Hz), 1.35 (%4, s), 1.45-2.00 {6H, m), 2.10-2.45
(38, m), 2.70-3.45 (9H, m), 3.55-4.55 {(17H, m),
15 4.75-4.85 (2H, m), 6.65-6.80 (2H, m), 7.02 (1H, s)
ESI MASS (m/z) (Positive): 1123.3 (Mt4Na), 1101.3 (M*+2Na),

Example 53
To'a solution of a mixture of starting compound (93) (1.83

20 g) and diisopropylethylamine (0.65 ml) in DMF {20 ml) was added
9-fluorenylmethyloxycarbonyl chloride (483 mg) with stirring at
ambient temperature and the mixture was stirred at the same
temperature for 2 hours. The reactlon mixture was poured into
water (300 ml}. The mixture was adjusted to pH 7.5 with 1IN HC1l

25 and washed with ethyl acetate (100 ml). The aqueous layer was
evaporated to remove organic solvent. To a concentrated solution
were added saturated aqueous sodium hydrogen carbonate (50 ml)
and 5% aqueous sodium chloride (20 ml}. The solution was
subjected to column chromatography on ODS (Daiso-gel, SP-

30 120-40/60-0DS-B (Trademark: prepared by Daiso Co., Ltd.)} (220
ml) eluting in turn with water (1 L), 20% acetonitrile in water
(1 L) and 30% acetonitrile in water (1 L). The fractions
containing the object compound were collected and evaporated
under reduced pressure to remove acetonitrile. The residue was

35 lyophilized to give object compound (93) (2.106 g)



NVR (DVBO d6, 8) @ 0.88 (6H s) , 0.97 (3H d. J=6.6tz) éo?glﬁzbéh d,
J=5.4Hz) , 1.1-2.8 (22H, ) , 2.8-4. 6 (28H in) , )4 7-5. o
6.6-6.8 (2 9-7.1 (3H M, 7388(14Hin MAS :

(Me+1) Efe#én‘% nal ysis Cal cd. for Q8RHIONLOCROS8H2O g"éﬁ%{?”ﬁ}rzo, N
9.44 Found: C 51.31, H7.16, N 9.44 EX4nple 83 IR (KBr): 1664, 1635, 1626,
1605, 1446, 1408, 1350, 1329 cm 1 NMVR (DVBO- d6+D20, S): 0.98 (3H, d,
J=6.8Hz), 1.0.9 (3H, d. J=5.7Hz), 1.2-2.8 (24H, 1. 2.B-4.5 (37H ), 4.7-

4.9 (2H 1), 6NYRG(BMIOHEHRL0, 701 P.-89( 83, IF, s, 8207( 03, #r I=81784), 7. 70

2H, d, J=8.4Hz ES| y MASS 1407. 6
gMZH)Z El emen% al Anarggﬂs £ 454]2_%04%)% }H%ngogélgiészoNepﬁégrgQ H7. 17,

N-9.23 Found: C 523980-4 502@4HN'19 ,134 é@aﬁpl-‘)@ §2H ) R) (- KB §5-6 68 (28628,

1606, 1531, 1497, 1446, 61@31(1}@23@ @Mosl7NYR gaysqﬁ 6+p2€§b 7$)70 32%7 (3H
d, J=6_7Hz), 1.10 (3H. dHz) 1.3-2.7 (24 , (87H, m,

4.7- 499 (2H ), em?:6798%2h9§n)(2 H @9V7.2 (3H, rr), 7. 62 (2H, d J=8. 6Hz)

7.70 (2H, d, JESISHANS (nP3) (Bdbithve)I=8396z8 ESHMASS (M 2) (Negative):
1408.4 (M - 1) 35 Elenental Analysis Calcd. for C67H96N10021S5H20: 20 July

2004 WD 01/ 60846 PCTIJPO /01204 185 C 53.66, H 7.12, N 9.34 Found: C
53.58, H Ex3fhplN 94 15 Exanple 85 5 IR (KBr): 1664, 1628, 1606, 1529, 1497,
1446, 1408, 12

110 (3H d, Fooo o)t L of & Rirarpt stateits compenpd poh) gleto” )
g) and triethylsilane (2.03 ml) in dichloromethane (35 ml) was
dropw1se added triflucrcacetic acid (3.70 ml) with stirring
under ice-cooling and the mixture was stirred at ambient
temperature for 1 hour. The reaction mixture was poured into
a mixture of pH 6.86 standard buffer solution (150 ml) and

15 saturated aqueous sodium hydrogen carbonate (20 ml}. The mixture
was adjusted to pH 8 with saturated aqueous sodium carbonate.
The organic layer was separated and concentrated in vacuo to
remove organic solvent. The solution was subjected to column
chromatography on ODS {Daiso-gel, SP-120-40/60-0DS-B

20 (Trademark: prepared by Daisc Co., Ltd.)) (220 ml) eluting in
turn with water (1 L), 10% acetonitrile in water {800 ml), 20%
acetonitrile in water (1 L) and then 30% acetonitrile in water
(1 L). The fractions containing the object compound were
collected and evaporated under reduced pressure to remove

25 acetonitrile. The residue was lyophilized to give object
compound (94) (1.704 qg).

IR (KBr): 1668, 1633, 1539, 1516, 1440, 1273, 1082,

1045 em~1
NMR (DMSO-dg+D,0, 8): 0.89 (3H, br s), 1.05-1.20 (3H, m),
30 1.30-2.40 (8H, m), 2.60-3.40 {10H,m), 3.50~4.45 (16H,

m), 4.60-4.85 (2H, m), 6.73 (2H, br s), 6.97 (1H, s),
7.25-7.48 (4H, m), 7.66 (2H, 4, J=7.12Hz), 7.88 (2H,
d, J=7.24Hz) '
ESI MASS (m/z) (Positive): 1199.4 (M*+1), 1200.4 (M%)
35 Elemental Analysis Calcd. for CgyHggNg0Op75'6H50:



(2H, nm), 6.9-7.1 (3H m, 7.2-7.5 (54, m,7.62 (2H, 10 d, é—%@@a‘ 7.71
(2H, d, J=8.6Hz), 7.93 (2H, d, J=8.3Hz) ESI MASS (m z)(Ne 2 ©71415. 4
(M2H) 2- E | Anal ysis Calcd. for C68H92N10021S6H20: H 6.87,
N O 18 15 Ehkgds 53 55, H6.9L N §00 20 25 Exampl e 8'%&7{[@%”?%%0 d6, S)
: 0.9 (3H, d, J=6. 8Hz) , 0.98 (3H, d,""3=6.8Hz) , 1.10 (3H, d, J=6.1Hz),
.3-2.7 (24H, m, 2.8-4.6 (29H, ), 4.7-5.3 (9H, M, 6.6-6.8 (2H, ,
.9-7.2 (3H m, 7.3-8.2 (11H, m, 8.4-8.6 (1H, m, 8.7 (1H s), 8.8-8.95
1H m MASS (mz): 1421 (M+-1) Elenental AnédPy§Bs Cabcdl, MNomB .56
C65HI0N12020S2. 8H20: C 49.80, H 6. 81, Q. 42 4o FQyNd; Q7o He6.74, N
10. 73 Exanple 87 IR (KBr): 3351.7, 25?%‘7%,‘ %8%3.‘%?” %%5%23’0 %6?5.43, 1546. 6,
30 1531.2, 1496.5 cm 1 NMR (DVBO d6+D20, 8): 0.97 (3H, d, J=7Hz), 0.8--4.5
(65H, conpl ex : BACE : ) i i mda 5 d=8Hz) ,
6. 75-6.80 (1H, T?Se f?%%%r(l%%oé“? ?’u?éo"gagst Lzé’ﬁ,%lg%@ﬁ“?ﬁzﬁﬁn?%%%f ﬁfﬂqé ?QJ =8Hz) ,
7.69 (2H, mpnngzgtoqihpt of Exammle 384 d, J=8.4Hz) 20 July 2004 WO 01/ 60846
PCT/ JP01/ 01204 186 ESI MASS (mfz) (Negative) : 1435.7 (M+--1) Examle 88
To a solution of a_mxture of starting conpound (88). (7.5 5 @), '

1, 3- di hydE&aRde - d8e (1.19 g) and acetic acid (1.14 m) in a mxture of
met hanol (120 nir) (ape) PMre6dbp 1428 Wasoagded 480di wpy, cyanpbarpghydri de (835
ng) with stirring aé agbi e tenperature, and the mxture was stirred at

t he sane tenperatur 08V ef i ght. To a reaction m xture was poured into

et hyl 18cet at e (FRO (DMBO-dGr D]t Besubts-nY. PreECiHi mat.es. yez 66 caldugched by

filiration, washed ,wth ¢ [y 2G5 24 (108 Toh, 30, BIRL IS cumy, The
7.0-7.2 (3H, m), 7.85 (2H, d, J=8.6Hz}, 8.0-8.2 (4H,

ESI MASS (m/z) (Negative): 1423.5 (M -1)

1
6
(

15

20

30



were dissolved in a mxture of 30% aqueous acetonitrile (86 jyy2o0and i N
sodi um hydroxide (5 ml). The solution ggﬁ subjected to colum

chr omat ogr aphy on ODS (Dai so-gel, SP-1203-40/60-0DS-B 15 (TradenarKk:
prepared by Daiso Co., Ltd.)) (440 m) eluting in turn with water and
aqueous acetonidms!l e (30% 60% . The fractions containing the object
conpound were collected and evaporated under reduced pressure to renove
acetonitrile. The residue was |yophilized to give object conpound (88)
(5.22 g). 201LR (KBiolypdptiie ¢b@pourkbd8 t HeA 1811 0R6BY gd8& 1 forulem(1) : NVR
(DVBO- d6+020, 8): 0.82 (3H, d, J=6.83Hz), 0.97 (3H, d, J=6.8IHz), 1.02
(3H, d, J=6.18Hz), 1.24 (26H, s), 1235-2.4'H(14H, m , 2.75-3.40 (5H, m ,
3.60-4.50 (15H, m, 4.70-4.90 (2H,_m, 6.6p»-6.80 (2H, m, 7.01 (1H, 25 s)
ESI MASS (m z)(Positive): 1088.40d npl e 89 To'a sol ution of
starting conmpound (89) (4u(h§§ i ! wer e successively added
di i sopropyl et hyl am ne (1.45 9-flu yipret hyl chl orof ormate (1.03
g), and the m xture was stirre anbi ent gperature for 2 hours. The
reaction mxture was poured into. tér by The solution was purified
by ODS .(Dai so-gel, SP—f;Q:4OP ( ) ;E: prepared by 35 Daiso
Co., Ltd.)) (200 m) col um® chr eT{ing in tufR)20 July 2004 WO
01/ 60846 PC s/JPOL/ 01204&*18 t h ¥WHm xP of €83t ur at ed aqueous sodi um
chloride (400 M), saturated aguegus sodiu '

water (400 m), and aqueous agdeto whe (30-6 .
ndokvaporated 5 under

. ®he residue was |yophilized to

) PR (KBr): 1666, 1632, 1518, 1446, 1273,
1246, 1082, 1047 cm 1 NWVR d6+D20, S): 0.80-.1.10 (9H, m,; 1.23 (26H
s), 10.1.35-2.45 (12H,. m ,2-60-3.40 (6H, n) , 3.60--4.55 .(183, m,
4.65-4:90.(2H, m), 6.65-6.8B8 (2H, m), 6.97 (1H, s), 7.30-7.50 (4H 'm,
7.60-7.95 (4H, m ESI MASS (nfz)(Negative): 1423.7 (M- Na) El enental
Analxsis Cal cd. for C69HI9NG6022SNa6H20: - : -

" wherein

- R! is hydrogen or éc_yl group,
R? is hydrogen or acyl group, _ .
R? is (C-C¢) alkyl which has one or m.ore hydroxy or protected hydroxy,
R* is hydrogen or hydroxy, - '

R? is hydroxy, (C1-Cs) -alkoxy or hydroxysulfonyloxy,

and - '

RS is hydroxy or acyloxy,

or a salt thereof.

2. A compound of claim 1, wherein

R! is hydrogen, (b.-Cg) alkoxycarbonyl, (Cs-Cop) alkanoyl or
benzoyl substituted with one or more sunitable substituent(s),
R? is hydrogen,

R? is (C;-Cs) alkyl which has one or more hydroxy,



15 € 53.27, H7.19, N7.20 Found: C 53.45 H 7.21, N 7.10 JdgXpfizoe490 Toa
solution of starting conpound (90) (1.21 g) in DV (15 20 m) were
successi vel y added dii sopropyl et hyl “anie (0.26 mM) and di-tert-butyl

di carbonate (285 ng) and the m xture was stirred at anbient tenperature
overnight. The reaction mxture was poured into a m xture of pH 6.86

st andard : i El'E;Z]Q, m ), saturated aqueous sodium chloride (50
m) and sa ui;sa %‘%8%‘&3% gus Sodi um hydrogen carbonate (20 ml) _ The m xture

was puri fRet loyd roR$ of Daidsax gl fonSRxy28rd 0/ 60- ODS_B ( Trademar k:  prepar ed
by Dai so Cﬁ&' 1509%%, (200 mM) colum chromat ography, eluting wth aqueous
acet oni trite!YBB8BY% . The fractions containing the object compound were
col l ected and evaporated 30 under reduced pressure to remnmpove acetonitrile.
The residue was |yophilized to give object conmpound (90) (1.19.g). IR

. h

(KBr): 1662 Axesmouny3s clapnd, wheqgin 1367, 1272, 1250 cm 1 NMWR

( DVSO- d6+020; . £).5..Q..85, & 3H, = L (9,96 35 J=6.77Hz), 1.04
(3H, d, J X %%E&‘}r,"%fﬁz%é'( ?éhglks")g‘?’ BBt oS ?3‘3)2%52“% 01/ 60846
PCT/ JPOI / 01204 behB8yl Qfstis)tedwnB-alsubBti¢@ent, m, 1.55-2.50 (10H, m),

2. 80-3. 40 (6H, n% 3.50-4.45 (14H, m), 6.65-6.80 (2H, m, 6.96 (1H s) ESI
MASS (i z) R(AeB¥HiQBEP- . 1301.6 (M-Na) 5 Exanple 91 To a solution of a

m xture of R3§a(¢]|-Tg) cUAGHREh a9 Xwo(Rydtoxg) , - _ .
2- phenyl -1 ?-’_dl oxane- 5--cay bal dehyde (0.52 g) and acetic ‘acid (0.35 m) in
a nixture Bf isrbyAERESD oy drPXYand DMF (14 mi) 10 was added sodi um

CyanOborOhﬁdriéﬂ?df&éﬂoﬁ%dr‘@x%@uﬁ'&ﬁﬂbkﬁgan&t anbi ent tenperature and the
m xture was stifred at the sane tenperature for 6 hours. The reaction

m xture waB pobydmexhto ethyl acetate (300 m). The resulting precipitates
were collected by filtration, washed with ethyl acetate (5d ml) and 15
dried in vacuo. The preci Pi tates were dissolved with pH 6.86 standard

buf fer sol dt fosoropoand of plaimd3.avbesatrile (200 nl) and the sol ution was

subj ect ed '&io iS%'eH%yFMb%ﬁ?ﬁééﬁr@RM %s%nt selected from the group

- consisting of
thiadiazolyl substitﬁted with p_heny} having phenyl substituted with
mci'rpholino having (C,-C¢) alkyl,
thi adiazolyl substituted with phenyl having a substituent selected from
the group consisting of (C;-Ce) alkoxy (C1-Cé) alkoxy and (C;-Cs) alkoxy
(C7-Cq0) alkoxy, ) ' ‘
' piperazinyl substituted with phenyl having piperidyl substituted with a
substituent selected from _the_éroup consisting of phenyl having (Cy-Cs)
~ alkoxy (C;-Ce)alkoxy, cycl§ (C3-Cs) alkyloxy and (Cy-Cg)alkoxy (C1-Ce)
alkylthio, | |
piperazinyl substituted with phen_ﬂ having phenyl substituted with
méfpholino having (C;-Cs) alkyl, _'
imidazothiadiazolyl substituted with phenyl having piperidyl
substituted with a substituent selected from the group consisting of (Ci-Cs)
alkoxy (Ci-Cs) alkoxy and (Ci-Cs) alkoxy (C1-Cs) alkylthio,
imidazothiadiazolyl substituted with .phenyl having



(Dai so-gel, SP-120-40/60-0DS-B (Tradenark: prepared by Dai so Jufyoo4ltd.))
(220 M) eluting in turn with water (119;4), 20% 20 acetonitrile in water and
30% acetonitrile in water. The fractions containing the object conpound
were collected and evaporated under reduced pressure to renove
acetonitrile. The residue was |yophilized to give object compound (91)
(2.27 g). NWVR (DVSO d6+D20 8%: 0.96 (3H, d, J=6.56Hz), 1.07 (3H, d, 25
J=5. 42Hz), (4143) alkap{Cob o) mlkexy.s), 1.50-2.05 (6H, n), 2.10-2.45 (2H, ),
2.60-3.50 (6H, . ;m <hBa ki : : < , . 5.55
(1H, broad s) ,m%ll.y;é;z(ﬁszﬁ,’é%ﬁl %@gﬁl‘{%ﬁmﬂ ﬂgfﬂ@“%ﬂ?ﬁnﬁ‘?%@%ive):
1189. 3 ( MrmNgphslinmlanpie(©2Ch) sthyiti on of starting conpound (92) (2.26 g)
, 10% pal | adi um_ on_carbon .(50% i ncl udi ng .wat er ) ( a % pal | adi um
ydrox de. on calSBAAIS! BOGpHRee, W e R KGhE Mo T 55 vt ex
(23 M) waaldwsdy,ogenat ed under an at nospheric pressure of 20 July 2004 WO

01/ 60846 PCT/JP0O1/ 01204 89 hydrogen with stirring at anbient tenperature
for 6 hours. Th&oxazqlxf fl‘é%stb\i/&écdf WI‘&’eP]é‘H‘Y(Sf}TaVé’FIH (%%Fvell alliopqy ybgtifated e of

met hanol  a¥ith WaiBholide having (€ R0 Jhikyiand the filtrates were conbined.
The mi xture was evaporated in vacuo and dissolved in water (200 5 m). The
sol uti on was suHjiadxagalnl substitnind otiflo rherygh baripe @ipoRginylpuibsttujed with
SP-120- 40/ Qe 1S -8 (alk TRKE ' i m )
eluting wt CiV\Jgt ar 6:;nad 0% acelti%sg?t% ??ftgﬂfﬁy s%tcgérh. fr%ﬁ%tl*‘i‘l—é%tu)pf%oé{é@%ﬁs

cont ai ni ng EHE 1B§)elkyk dFpdtnicelivery., (€0l etien y4GeGauhpliroatyehduptdauyl,r educed
Do e oo oBSRpfBieh P s Mg g i (e
J=6. 75Hz) , (@.xﬂ?s)(&!kbfl hiavingd <ycV@da)Ce)1alBSL,(9H, s) , 1.45-2.00 (6H, m, -
21072 85 (5 b i va s i A P B £,
(Mr+Na) , 150bsBtucukt-s@dajed oanthecg@dpTanaisttigibf epclaf (@ -Th X bikiykoxf, (€yarting
compound (3 ditoRite, 20nHndRy afle' RURESPHLSLRE RS SR, BY D (20
z : - thiadiazolyl substituted with phenyl having piperidyl substituted with
cyclo(C3-Cs) alkyl and (C,-Cs) alkoxy,
thiadiazolyl substituted with pyridyl having piperazinyl substituted
© with cyclo(Cs-C) alkyl having (Ci-Ce) alkyl,
imidazothiadiazolyl substituted with phenyl having piperidyl
substituted with cyclo(C3-Cg) alkyl,
imidaz'othiadiazolyl substituted with phenyl having piperazinyl
subsfituted with cyclo(C;-Cs) .alkyl having (C,;-Cs) alkyl, and ,
phenyl substituted with pipcraziﬁyl having cyclo(C;-Cg) alkyl
substituted with a substituent selected from ihe group consisting of cyclo (Cs-

Ce) alkyl which may have (C;-Cs) alkoxy, (Cy-Cs) alkyl,



9-fl uorenyl met hyl oxycar bonyl chloride (483 ng) with stirri %Jﬁfy O?Hbl ent
tenperature and the mxture was stirred at the sane tenperature

hours. The reaction mxture was pouredinto water (300 m). The m xture
was adjusted to pH 7.5 with IN HC1L 25 and washed with ethyl acetate (100
m ). The aqueous | ayer was evaporated to renove organic solvent. To a
concentrated solution were added saturated aqueous sodi um hydrogen

carbonate ((&Q: ﬁt)) alkand aﬁ%;ﬁ%@pﬂﬂuﬁﬁ?%@ o ey 6AQx 21 ). The sol ution was
subj ected t umm chr omat ogr aphy on S (Dai so-gel, SP 30 120-40/60-ODS-B

(Tr adenar k: pise ¥9108°By Dai s0 Co., Ltd.)) (220 m) eluting in turn wth
water (1 L)g? 2006 aegs metl ik E Hlad t%tl‘éfdrﬁ L) and 30% acetonitrile in
b

water (I L).,The fractidns containin bj ect conmpound were collected
and evapor aﬁebﬁ hygrpegen rog uydeeb yir essure to renmove acetonitrile. The residue

was 35 |yo 14\, e ound, (93) (2.106 g) 20 July 2004 WO
01/ 60846 Pt /SP@%@%&O& h’%gg%sq % +D20 5) : 0.89 (3H, br s) .
1.07 (3H, R® s:)hydfbx&4 (9H, s), 1. 45 2.50 (10H, m, 2.60-3.40 (13H, n),
3-70-4.50 (14H, m, 4.65-4.90 (2H, m, 6.65-6.80 (2H, m, 6.99 (1H, s),
6.95-7.48 (4H, m), 7.60-7.70 (2H, n), 7.85-7.95 (2H n) EST MASS (1 z)

(Positive) 5. A3mpbunlitof i a4 To a solution of a mixture of
starting c ougld (94) (2.10 10 g) and triethylsilane (2.03 ml) in

di chl or ometthalfe ?WYMW*)‘C’(J\A‘&S thadpagiod il sduéiduted withydweonket i ¢ acid (3. 70

) with SthidvihpipekaeRilyl s66s5R9Ld LiTEed: gt anbi ent
t enper at ure forg%1 our. yTﬁe sreactl gﬁtﬁ% p@ méf“ﬁ{}ﬁ w"i?%ﬁ,[ (E xture of
pH 6. 86 st #8%kd buffer solution (150 mM) and 15 saturated aqueous sodi um

hydr ogen car.bongl.g, ; su d
s)altturgt ed aqueo%ﬁséﬁ?ﬁ%%‘g} Erc}ﬁléetme)&&fﬁe @?t 2 uséﬁ/gli‘e% aé’BtﬁaP’d’tcé'&Yénd

concent r at" &bt tutgd pwith ¢ycloéBpvds) arilgploixg, soI vent The: sol uti on was

S S % o O B B G L
water (1 L)Ce)lﬁjgo'hs@b&mutqdl Wihi aycla(@rCBMkyMahd (29%)atkRé0Nidi i 1 e in water
( 1 L) and then %@ﬂ%@ﬁe\;{ﬂﬁlhtﬂas t%lacﬂa%y? substituted with phenyl having plpendyl

i substltuted with cyclo(Cs-Cg) alkyl and (C,-Ce) alkoxy,
" R%is hydrogen,

R? is (Ci-Cg) alkyl which has two hydroxy,.

RYis hydrogen or hydroxy;

R’ is hydroxy or hydroxysulfonyloxy, and
-R is-hydroxy.

6. A compound of claim 5, wherein ,
' - R!is benzoyl which has thiadiazolyl substituted with phenyl having
piperazinyl substituted with cyclo (Cs- -C¢) alkyl which has (C,-C¢) alkyl,
. R7is hydregen,
. R3is (C, -Cq¢) alkyl which has two hydroxy,
' R4 is hydrogen, _
| R’ is hydroxysulfonyloxy, and
~+ Ris h-ydroxy.

7. A comﬁqund of claim 6, wherein



(1 L). The fractions containing the object conpound were coglggtpdsand
evapor at ed under reduced pressure to renove 25 acetonitrile. The residue
was | yophilized to give object conmpound (94) (1.704 g). IR (KBr): 1668,
1633, 1539, 1516, 1440, 1273, 1082, 1¥45 cm 1 NWVR (DVBO d6+D20, 6) : 0.89
(3H, br s), 1.05-1.20 (3H, m, 30 1.30-2.40 (8H, m, 2.60-3.40 (10H m,
3.50-4.45 (161:1, m, 4.60-4.85 (2H, m, 6.73 (2H, br s), 6.97 (1H, s),
7.25-7.48 (4H, m, 7.66 (2H, d, J-7.12Hz), 7.88 (2H, d, J=7.24Hz) ESI MASS
(mz)(Positive).: 1199.4 (M+1), 1200.4 (M+) 35 Elenental  Anal ysjs Cal cd.
for C54H84N80R?S'E$I—420E5-2E3¢~J[14I-y84201@1|h)0193f9 glepedy -baripsperinylpphenyd ¢ 49. 53,

H 6.47, N 8.56-_ Foynd..C 3 H 6.26, N 8.49 The foll ow ng conpound was
obt ai ned acco&d%#g{hlﬁdhazé}ﬁ%'ly&bengo nner to that of Examl|e 33. Exanple 95

IR (KBr): 16642 ljsquajmgég? 1446, 1417, 1279, 1084, 1047 cm 1l 10 NWR
(DVBO- d6+D20, °S) 0. -1.3512H, m ,. 1. 5--2. 6 (16H, m , 2.8-4.5
(32H, M), 4.7RE. & I-hydroxy-le(ipdsogymethyhpthylz. 0-7.2 (3H, ), -7.85.(2H, d,
J=8. 6Hz), 8.0-84.29154%1,L n) EST MASS (nfz)(Negative): 1423.5 (M-1) 15 20 25
30 20 July 208% FIPYEOBRRE 1. A pQ ypeptide conpound of the fol | owi ng
general formulgg {4 Rydro®ystifon¥iiex i dnd R1 is hydrogen or acyl group,

- R® is hydroxy.

8. A compound of claim 5, wherein
R is benzoyl which has thiadiazolyl substituted with phenyl having
piperidyl substituted with cyclo {(C3-Cg) alkyl and (C,-Cs) alkoxy,
R? is hydrogen
R is (C;-Cs) alkyl which has two hydroxy,
R* is hydrogen, |
R’ ishydroxysulfonyloxy, and
RS is hydroxy.

9. A compound of claim 8, wherein
R Is 4—[5—[4—(4—cyd0he}iy1—4—methoxy—1 -piperidyl)phenyl]-t,3,4-
thiadiazol-2-y1] benzoyl,
R? is hydrogen
R’ is 2-hydroxy-1-(hydroxymethyl)ethyl,
R* ' is hydrogen,
R’ is hydroxysulforyloxy, and
R®  ishydroxy.



R2 is hydrogen or acyl group, R3 is (Cl-C6) al kyl which hagogugng4nnre
hydr oxy or protected hydroxy, R4 is hydrogen-or hydroxy, R5 i$ hydroxy,
(C1-C6) al koxy or hydroxysul fonyl oxy, 18hd R6 is hydroxy or acyloxy, or a
salt thereof. 2. A conpound of claim1l1, wherein Rl is hydrogen, (Cl-C6)
al koxycar bonyl, (C7-C20) al kanoyl or benzoyl substituted with one or nore
suitabl e substituent(s), R2 is hydrogen, R3 is (Cl-C6) al kyl which has one
or nore hydroxy, 20 July 2004 193 R4 is hydrogen'or‘hydroxy, R5. is . hydroxy

or hydr oxygul onpound f claim. 2,

wher ei n Ry§l shﬁ‘%é(gég;%snw&%%?l g’%m@%ld%( %&“@2@? aﬁlléaﬁéyfFl@m
benzoyl substﬂtupﬁdaMﬁahtatbabebftuent R2 is hydrogen, R3 is (Cl-C6) alkyl
whi ch has two,, F QEOéX R4 i.s hydrogen or hydroxy; R5 is hydroxy or

| ydr oxysul f onyl 0Xy; TIRB i s hydroxy. 4. A conpound of claim 3, wherein
-R is benzoyl substltuted with a substituent selected fromthe group
consisting.qfr%hhgdiazol¥l subséltuted w t h- phenyl having phenyl

substi tut ed mBEpRoFPHBORG ﬁﬁItcﬂfCB?eafRyWUlﬁhladlazonI substit ut ed
wi th phenyl having a substituent selected from the group consisting of
(C1-C6) al koxy (Cl-C6) al koxy and (Cl=C6) gl koxy (C7-C20) al koxy,

pi perazi nyl substituted with pheqyl havi ng pi peridyl substituted with a
substituent selected fromthe ting of phenyl having (Cl-C8)

al koxy. (€1-C(, ) al koxy, cw%tb ( Xy and (C1l- C6) al koxy (C. 1-0C6)

al kyl thio, piperazinyl subs rAyR1havi ng phenyl substituted
wi t h nor phol i no havi ng. (Cl-C6 hi adi azol yl substituted with
phenyl having piperidyl . '

(I1)

wherein R1, RY, R® and R® are defined in claim 1,
or its reactive derivative at the amino group or a salt

thereof, with a compound (III} of the formula:
R3=0 (I11)
wherein R3 is defined in claim 1,

Oor 1ts reactive derivative or a salt thereof, to give a

compound (Ia) of the formula:



substituted with a substituent sel ected fromthe group consisijyngoef
(Gi-C6) alkoxy (Cl-C6) al koxy and (Cl-C6) al koxy (C1-C6) alkylthlo
i m dazot hi adi azol yl substituted with pt#ghyl having 20 July 2004 194 (Cil-C6)
al koxy(C1- C6) al koxy, phenyl subsutituted w th piperazinyl having phenyl
substituted with norpholino having (Cl-C6) al kyl, isoxazolyl substituted
wi th phenyl having (Cl-C6) al koxy(Cl-C6) al koxy, 1isoxazolyl substituted
wi t h phenyl having (C7-C20) al koxy substituted w th norpholino having
(C1-C6) al kyl, thiadiazolyl substituted with pdtenyl having pi perazinyl
substituted with “ycl o(C3-C6) al kyl, whi ch hag a substituent selected from
the group consisting of (Cl-C6) al al kenyl ,
(C1- C6) al koxy( C7-C20) al koxyHa®d p %I substituted with
phenyl havi ng pi perazinyl substi R-al kyl havi ng
cycl o(C3-C6) al kyl, thiadiazolyl sul¢tituted pheriyl havi ng pi peri dyl
substituted with a substituent gﬁoup,consisting.‘of
cyclo (C3-C6) al Kyl oxy, (C% d% \ al/koxy and (Cl-C6) .
al koxy(Cl - C6) aIkoxy(CI-CB - ubstitutg%ag%th phenyl
havi ng pi peridyl substituted w cyckna(C3 al kghzand (CIl-C6) al koxy,
t hi adi azol yl substituted with pyri having p azinyl substituted wth
cycl o(C3-C6) al kyl having (Cil- {,m .Ni adi azol yl substituted
wi th phenyl having piperidyl s -C6) al kyl,

avi ng piperazinyl .substituted

i m dazot hi adi azol yl substituted .
with cycl o(C3-C6) al kyl -havi ng PHal kyl~, and phenyl substituted with
pi perazi nyl 'havi ng cycl o(§= k kyI substituted with a substituent
selected fromthe group consi® of cyclo (C3- ©6) alkyl which nay have
(Cl-C6) al koxy, (Cl-C6) alkylg/ 20 July 2004 195 (Cl-C6) al koxy and phenyl
whi ch may have (Cl-C6) al koxy, R2 is hydrogen, R3 is (Cl-C6) al kyl which
has two 'hydroxy, R4 is hydrogen or hydroxXy; R5 is hydroxy or
hydroxysulfonylox y; and R6 is hydroxy.

. wherein R1 R3 R4 R® and Rr® are deflned above,
‘or a salt thereof, or

Cl-

ii) reacting a compound (Xa) of the formula:

OH

~NH~R*
. OH

(Ia)
CH

OH




5. A conpound of the claim4, wherein R is benzoyl which hgs, pgrgoggi azol yl
substituted with phenyl having piperazinyl substituted with cyclo(C3-Cg)-

al kyl which has (Cl-C6) alkyl, benzoylgshi ch has thiadi azolyl substituted
wi t h phenyl having piperidyl substituted with cyclo(C3-C6) alkyl oxy,
benzoyl which has phenyl substituted wi th piperazinyl having cycl o(C3- C6)
al kyl substituted with cyclo(C3-C6) al kyl and (Cl-C6) al koxy,. or benzoyl
whi ch has t hi adl azol yl substituted with phenyl having piperidyl. .

substi t ut ed cyclo(G33CB)4 al kyl o, 6( X¥n &Paimw hydrogen, R3
is (Cl1-Co) a}" %\%Cﬂéh’ E\Easc?%\o hﬁr%@,R R%iﬁgéﬁflg*r%gen or hydroxy; R5 is
hydr oxy or hm‘r Qxysuéécﬂy{rexgermaﬂtlﬂs at fiper exyNOBITAIR oRHOBNRBF cl ai m

5, wherein R _is benzoyl, which has_thi |az ted with phenyl
havi ng pi peﬁ&?Fﬁ?Fﬁrnggpl gutemPRPet: é?g ((%C%lh&G;ﬂB?Hg&F whi ch has (Cl-Cs)
alkyl, "R2.is hydrogen, R3 is (Cl-C6) al kyI whi ch has two hydroxy, R4 is
hydrogen, R5 i s hydroxysul f onyl oxy, ~and IS hydro?iv 7_ A conpound of
claim6, wherein 20 July 2004 196 ﬁ%“ 4- [5 @4 met hyl cycl ohexyl)
-1-pi perazinyl ] -phenyl] 1,3, 4-thiadi azol - 2- yI I benzoyl R2 is hydrogen R3
i's 2-hydroxy-I-(hydro rrethyl)ethyl R4 is hydrogen, Rs i's

hydr oxysul f onghenein i daylh )ﬂdﬁ%l)&/ 8. A compound of claim5, wherein R
i s benzoyl t LU %}:Boﬁ ybupavi reg saditper i dyl
substituted vvlJ[p}}L&asrerabjtg(s;ye?:él)@rwva%'j!};}%nlaTt %?1@ ge@ \gi is hydr ogen R3
is (Cl-Co) aIMyéraﬁ.cft@@WW reasyd ] sohykh ‘?.‘)gfe%r :
hydroxysulfonyloxy and -

i

(Ib)

whetrein RY, R%( r3, r4, R® and R® are defined above,

or a salt thereof, or

1ii) subjecting a compound (Ib) of the formula: %



R6 is hydroxy. 9. A conpound of claim8, wherein R is 20 July 2004
4-[5-[4-(4-cydoh(-, xyl -4-nmethoxy- | -p_ip erldyl)phenyl] -1, 3,4-

t hi adi azol -2-yl] benzoyl, R2 is hydrog@W)RS is

2- hydr oxy- 1- (hydroxynmethyl )ethyl, R4 is hydrogen, R5 is

hydr oxysul foryl oxy, and R6 is hydroxy 20 July 2004 197 10. A process for
preparing a polypeptide conmpound -(l) of claim 1, or a salt thereof, which
conprises, i) reacting a conpound (11) of the forrmula: OH wherein Rl, R4,
.R5 and . R6 are defined in claim1, or |k§{react|ve derivative at.the am no
group or a salt thereof, with g conpou (1) of the fornmula: R3=0 (111)
wherein R3 is deflned in cla% % ‘or/71¢ reactive derivative or a salt

t hereof, conpound . to give a 20 July 2004 198 OH (

a) whereln R, R3, Fm inmecklabove, or a salt thereof, or

). reactlng a conpound (1 OH (I a) 20 July 2004 199
.wherein R, R3,

inqg, inclaiml1, or its reactive
derivative at the ! of, with a conpound. (IV) of

OH

wherein_Rl, R3; R4, R5_and R® are defined in claim 1,

' R2 is acyl group, |

or a salt thereof, to ellmlnatlon reaction of . the acyl group,
"to glve a compound (Ia) of the formula:

- (Ia)

| wherein R}, r3, R4, RS ana Rs_afe'défined'above,
i\ or a salt thereof, or



or its reactive derivative at the carboxy group or a Sa|t'20UE§@%@E

give a conpound (Ib) of the formula: OH (Ib) wherein R1, Ra R4, R5 and
R6 are defined above, or a salt theret?! or iii) subjecting a conpound
(I'b) of the forrmula: i 20 July 2004 200 (-1b) wherein R, R3, R4, R5 and

R6 are defined in claiml, Ra is acyl group, or a salt thereof, to
elimnation reaction of- the acyl group, to give a conpound (la) of the
formula: OHi i wherein R, R3,"R4, R5 and R6 are defined above, or a salt
thereof, oriv JubyrZP4 20hpbindr ERGt I0H0 theCFdpRENS: (1 c) of the fornula:
OH i wherein R2, R3, R4, R5 and R6 are defined in claiml1, -or its reactive
derivative at the amno group or a salt thereof,, with a conpound (V) of
the fornula: Ra-OH (V) wherein Ra is acyl group, or its reactive derivative
at the carboxy group or a salt thereof, toO#i ve a conpound (1d) of the
formula: 20 July 2004 202 OH (| d)y @herei , R3, R4, R 5 and R6 are
defined in claiml, Ra istgfin d b% a salt thereof.

. 3 - .

{Ic) 

OH"

whereln R2 R3, Rq, R and R® are defined in claim 1
or its reactive derivative at the amino group or a salt

thereof, with a compound (V) of the formula:
1_.
R;—OH (v}
wherein R% is acyl group,

or its reactive derivative at the carboky-group or a salt

" thereof, to give a-compouﬁd (Id) of the formula:



1. A pharmaceutical conposition which conprises, as an .actjygijygpedi ent,
a conmpound of claim1l or a phar rraceuéi cally acceptable salt thereof in
adm xture with pharnmaceutically accept Bte carriers or exci pients. 12. Use
of a compound of Claim1l ' or a pharmaceutically acceptable salt thereof
for the manufacture of a nedicanment. 13. A conpound of Cdaim1l or a
pharmaceutically acceptable salt thereof for wuse as a nedicanment. 14. Use
of a conpound as defined in aim1 or a phaff¥aceutically acceptable salt
thereof for the manufacture of a nggiQcane or the prophylactic and/or
t herapeutic treatnent of inf %ctd' ou aused by pathogenic
m cr oor gani sns. 3 _NH-R1

. a

R2  HO o © OH
'\N
oty (Id)
OH -

“wherein R?, R3, R4, R® and R® are defined in claim 1,

R% is defined above, or a salt thereof.

: 1. A pharmaceutical composition which comprises, as an active ingredient, a
-compound of ¢laim 1 or a pharmaceutically acceptable salt thereof in

admixfure with pharmaceutically acceptable carriers or excipients.

_1?.. Use of a compound of Claim 1 or a pharmaceutically acceptable salt

thereof for the manufacture of a medicanient.

13. A compound of Claim 1 or a pharmaceutically acceptable salt thereof for

‘use as a medicament.

1. Use of a compound as defined in Claim lora pharmaccuﬁcally
acceptable sait thereof for the manufacture of a medicament for the
. prophylactic and/or therapeutic treatment of infectious diseases caused by

pathogenic microorganisms.





