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(57) Abstract: This invention relates to new polypeptide compound represented by the general formula (I) wherein R, RZ R?,
R*, R® and RS are as defined in the description or a salt thereof which has antimicrobial activities {especially, antifungal activities),
inhibitory activity on B-1,3-glucan synthase, to process for preparation thereof, to a pharmacentical composition comprising the

same, and to a methad for prophylactic and/or therapentic treatment of infections diseases including Pneumocystic carinii infection
{e.g. Pneumocystis carinii pnenmonia) in 2 human being or an 2nimal.




99/ 40108, there are disclosed the pol ypeptide conmpound and % 0
phar maceutical ly acceptable salt thereof, mhich have anti oHBAA:
activities (especially antifungal activity). '15 DI SCLOSURE OF | NVENTI ON

The present invention relates to new onpepUﬂI@Jll ﬁw

t hereof . More. particul arl WV(DtOIMO&B& Ad new mﬁ@@hmﬂulm@m @Wﬁ@hi Mo a
salt thereof, which have antimcrobial activities 20 [especially,

anti funggdy BGhdah 4ok frasioh MA&RL tfiarf ANOT MR (alr BEICHAS, ASHE G iRUSS, R, T,
Crypt oco?chﬁz% : tf'gs%.m v K, cH,ARIdrRN@¥A, cesnﬁﬁa—mmw@m} obR b AR BN €,
Mal assezi a, DE-DS,aM, REYEERPRIFLIGREST, K 6H,IGM, HR, nhi bia, ok §M, &6 1GNVEW.MLOYIR, RE, BN.3Dgiqican
synt hase, a%ﬁﬁ%%%@%%%@ EYed to be useful for the prophylactic
and/ or therﬁ&kﬁ; 1Bt s carinii infection (e.qg.
Pneunncyst|§rrzg§mquﬁﬂpﬁQQﬁqgl Y hunﬁﬁ*ﬁ@ﬂﬁ@mmeﬁﬁmﬁnlnal to a
process for pre aratlon thereof to a harnaceutlcal conp05|t|

comri <1 9 kS sﬁ‘% ot LA ”ﬁf‘f’dz;éfr;‘z:;e o

t her apeut I CLf; 8% k& a,ﬁgeoféayz L0 Aprdealiincy St S
carinii |nfect|on e.g. ﬁneunncys |s carinil pneurmonia) in a human being
or an aninmal. The object pol ypeptide conpounds of the present invention
are new and can be represented by the follow ng general formula 35 (1): 20
July 2004 WO 01/60846 PCT/JP01/01204 2 OH (1) 15 wherein Rl is hydrogen or
acyl group, R2 is hydrogen or acyl group, R3 is |ower alkyl which has one
or nore hydroxy or 20 protected hydroxy, R4 is hydrogen or hydroxy, R5 is
hydr ogen, hydroxy, |ower al koxy or hydroxysul fonyloxy, and R6 is hydroxy
or acyloxy, or a salt thereof. 25 The new pol ypeptide conpound (1) or a
salt thereof can be :




prepared by the process as illustrated in the follow ng reg&dbf chenes
30 WD 01/60846 3 Process 1 10 OH 15 R6 (I1) or its reactiv Y 2P ve
the amino group or a salt thereof 20 25 30 OH (la) or a salt thereof 35 20
July 2004 VWOMSf#¢/ 01204 20 July 2004 WO 01/ 60846 4 ProcRsIro1/gpd

PCT/ JP01/ 01204 R2--OH (I1V) or its reactive derivative 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

DESCRIPTION

CYCLIC HEXAPEPTIDE DERIVATIVES

5 TECHNICAL FIELD

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):



35 20 July 2004 WO 01/60846 PCT/JPOL1/01204 5 Process 3 5 10 15 OH (Ib) or
a salt thereof elimnation reaction CH 20 25 ,)Z=0 H' OH 20cylyz 30 (la)
or a salt thereof 0. 35 20 July 2004 WO 01/60846 PCT/JPOL/ 01204 6 Process 4
OH 5 R - OHWOW1/68%46j t s reactive derivative at.the car boxyPGHBUEIBH a salt
thereof P 10 15 R6 (Ic) or its reactivenqderivative .

CH
oH 9
H3C N L
5 NH-R
0
CH A
(1)
CHg
10 OH
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.
25

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

schemes.

30



at the amno group or a salt thereof 20 25 30 CH (l1d) or sak Obhereof 35
20 July 2004 WD 01160846 PCT/JP01/01204 7 wherein Rl, R2, il #5 and R6
are defined above, Rl is acyl group, and 2 is acyl group. Ra 5 Suitable
salt of th¥WE0§6| ypepti de conpound (1) is a phar maceut ¥ 0B Lept abl e
and conventional non-toxic salt, and mayg 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 me salt.(e.g., calciumsalt, magnesiumsalt, etc.), an
annDnlun1sa&¥;—§F§a%t with an organic base, for exanple, an organic am ne
salt (e.g., triethylamne salt, diisopropylethylamne salt, pyridine

salt, picoline salt, ethanolanm ne salt, triethanolanm ne salt, 15

di cycl ohexyl am ne salt, N, N -di bepgyl et hyl enedi am ne salt,

4-di met hyl am nopyridine  @galt, et£.); an inorganic acid addition salt

(e.g., hgdrochloride d\obﬁ m adg, sulfate, phosphate, etc.); 20 an
organi c Car boxyl ilgGul #\gny'c aci d ddltgpn salt (e.g., formate, acetate,
trifluoroacetate, ma X, tartr HfRiarate, Rmethanesul¥idiat e,
benzenesul fonate, tolb sul f onat e @tc ); asalt with a basic or acidic

amino acid (e.g., aggini aspamtic OHcidorgﬁusaﬁEaca¢We dQKQVFtiZS
Sui tabl e exanphg an ustratio t he war rossltdéhemebifons i n t he above
and subsequent ‘de it

ns of .t ﬁsen%-spee++ftafrﬁﬁ——mhrch—fher
I-{ O

presentibnvention intend

OH

15 R6 (II)

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

20
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30 R5
R6 (Ia)
or a salt thereof'
35



include within the scope thereof, are explained in detail ?@J @ﬁ%&?llOMBZ
The term"lower"” is used to intend a group having 1 to 6 ~ om(s),
unl ess ot herw se provided. Suitable exanple of "one or nore" may be the
nunber of WQ@/6U8% 6 in which the preferred one may be tPHeINRIBEP4of 1 to
3, and 20 July 2004 WD 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 incIudePstraj rg or 5 branched one such as net hoxy, ethoxy, propoxy,
isopropoxy,—ﬁ%%%%%r— 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-dinethyloctyl oxy, nonyl oxy, decyl oxy,
undecyl oxy, dodecyl oxy, tridecyl ey, tetradecyl oxy, hexadecyl oxy,
heptadecyloxy, oct adecyl @xy, nongdecyl oxy, icosyloxy, and the |ike.
Sui t abl € exanpl e of "IWe may include straight or 15 branched one
having 1 to 6 cau ' as thyl, ethyl, propyl, isopropyl,
butyl, isobutyl, Secxbut tert {h¥HYR,  pent yRE-Q&8 t - perfTl), neo- pentyl , .
hhexyl, isohexyl and t\heplike. e exanple of "higher alkyl" m

€+Ye ,%EHV%E%ﬁ€Ioctyl,

include straight o, bragched sugyy as PeptyP, FORE

3,7- 20 di met byl octyh, . de undecst , tRRJERFPOXY r 9EREE | |
tetradecgl, XA t adecyl dec¥ , 2 nthbbekYErePEosyl . and the
i ke. SdPtabl e exh "argﬁ " noiety may include phenyl which
may have | ower al kyl =e{g., phenyp—yresityl, xylyl, 25 tolyl, etc.) ,

NH| ug and the like, and this "aryl" and
"ar" noiety may have\ong or noife haf ogéR. Suitable exanple of "aroyl" may
i ncl ude benzoyl, -y Napbt hoyl, anthryl carbonyl, and the Iike.

Sui t abl e exaggie \het erocyclic group” may include 30 unsaturated 3 to
8- menbered ( erably 5 or 6- nenbered) heterononocyclic group
containilfig | to '

or lts reactive derivative
at the amino group '
or a salt thereof

20
OH
o @
' N
H,C
3 NH-RT
25 . 0
R2 HO 0 H OH
a\
3.~
R H O=<—<CH3
0
R4 NH
OH
30
OH
RS
RO (Ib)

or a salt thereof
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aton(s), for example, pyrrolyl, pyrrolinyl, imdazolyl, (@fg%@
pyridyl, dihydropyridyl, pyrimdyl, pyrazinyl, pyrlda2|nyl Y élyl
(e.g., 4H 1,2, 4- trlazonI 35 1H1, 2, 3- trlazonI 2H 1, 2 3-triazolyl,
etc.), tet MOBH846 (e g 20 July 2004 WO 01/ 60846 PCT/ JPORGRIRHDA204
1Htetrazolyl, 2Htetrazolyl, etc.), etcs; saturated 3 to 8-nenbered (nore
preferably 5 or 6-nmenbered) heterononocyclic group containing 1 to 4
nitrogen aton(s), for exanple, pyrrolidinyl, imdazolidinyl, piperidyl,

pi per azi nyl 5 azefidinyl, etc.; unsaturated condensed heterocyclic group
cont ai ni ng gi?%giggiitrogen aton(s), for exanple, indolyl, isoindolyl,

i ndolinyl, indolizinyl, benzimdazolyl, quinolyl, isoquinolyl, indazolyl,
benzotriazolyl, etc.; 10 unsaturat@d 3 to 8-nenbered (nore preferably 5 or
6- menber ed) heteronnnogﬁomlc g containing 1 or 2 oxygen aton(s) and 1
to 3 nltrogen aton(s) \ oxazolyl, isoxazolyl, oxadiazolyl

(e. g 2, 4- oxadiHa? - 0X dlazq_yl 1, 2, 5- oxadi azol yl, etc.),

etc.: 15 saturated 3 I nmenber e TR preferably 5 or 6- nenbered)

heteronnnocyclic group 2 oxygen atonl(s and .1 to 3
nitrogen atongkg), fogpexa méiphol OHy! SdAIRAt L Jnfﬁﬂﬁﬁ%QHL etc.:
unsat ur at ed coﬁﬁeﬁsed et up contarning 1 or 2 20 oi?gen
aton(s) and 1RSe”3 n|t og exanpl e, benzoxazolyl,
benzoxadi azol yl , etcC-. §-nenbered (nmore preferably 5 or 6-
menber ed) het er onono 09- o nfaining 1 or 2 sulfur atonm(s) and 1
to 3 ni t?ogen atom (B hi azolyl, isothiazolyl, 25

t hi adi azolyl (e.g., ! , G2 4- t hi adi azol yl,

1, 3, 4-t hi adi azol yl, 1 , etc.), dlhydroth|a2|nyl etc.;
saturated 3 to §- 2nbée ed (nmore preferably 5 or 6-nenbered)

het er ononocycl g/ containing 1 or 2 sulfur atom(s) and 1 to 30 3

ni t rogen aton(s) or- exanpl e thiazolidinyl, thionorpholinyl,

t hi oanor phol i no, Rétc- unsatidrtdted 3 to 8- nenbered (nore preferably 5 or 6-
menber edy heteronnnocyﬁﬁl@ gEbuptieordaf ning 1 or 2 sul fur atom(s) ,

OH
oH @
N
20 HLC
3 NH-R1
0
. HO 0] H OH
R3-NH
H . O CH3
95 0
r4 NH
OH
OH
RS
rR6 Ta
30 (Ia)

or a salt thereof

35



for exanple, thienyl, dihydrodithiinyl, dihydrodithionyl, %@c : 4
unsat ur ated condensed heterocyclic group containing 1 or 2 OMyh 2004 WO
01/60846 PCT/JPO /01204 10 sulfur atom(s) and 1 to 3 nitrogen aton(s for
exanpl e, BEhEE¥0azol yl, benzot hi adi azol yl, im dazot hi adv@¥ 8101204t ¢,
unsaturated 3 to 8- nenbered (nore prefer@bly 5 or 6- nenbered)

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

het er omonocyclic group containing 1 or 2 oxygen aton(s), for exanple,
tetrahydrofﬁ¥%%—J§€$rahydropyran, di oxacycl opent ane, di oxacycl ohexane,
etc.; 10 unsaturated 3 to 8-nenbered (nore preferably 5 or 6- nenbered)

het er ononocycl i c group contai ning an oxygen atomand 1 or 2 sul fur
aton(s), for exanple, dihydrooxathpgnyl, etc.; unsaturated condensed
heterocyclic group containyng 1 or/ 2. sulfur aton(s), for exanple

benzot hi enyl, benzodith tc. 15 unsat urated condensed heterocyclic
group contai ni ng J Bk an or 2 sulfur (s) for exanple
benzoxat hiinyl, etc.> the |i Nﬂﬁuithls "heF@rocycllc roup” may have
one or nore SU|tabIe sLpst it uent ( Belected fromthe roup cponsj sting of
| ower al kyl, gxo, ep) al . 26nhydrokytFoweeyaFkyp, derivative
carboxy(lomer Ak, n whch may hy{ve anlnoa%hﬁh%e?%FB%§ElQEQ%Pbonyl
Sui t abl e exanpl3e~ cTR(| one may $hc usRLtcReBEBPHpYI . .

kyI
cyclobutyl, cyclop- | oh&x afi3t he like, 25 and this .
"cycl o(Mover)al kyl " mag=h@ve one o re lower alkyl. -Suitable exanple of
"cycl o(l ower) al kyl.oxg% nma tH_ud | opr opyl oxy, cycl obutyl oxy,

cycl opent yl oxy, cycl ohexyfoxy, he'QH ke. Suitable exanple of "acyl
group” may include alifha 'ﬁ ac 30 aromatic acyl, arylaliphatic acyl
and heterocyclig-a tic acyl derived fromcarboxylic acid, carbonic

aci d, carbami cRaTT /'ulfonic acid, and the like. Suitable exanple of said
"acyl group” may b | ustrated as 35 follows. 20 July 2004
15 RO (Ic)

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

20 -

NH- Rl

25 \N
R3—
Hj

' OH
30

or a salt thereof

35



WO 01/ 60846 PCT/JP01/01204 11 Carboxy; carbanmoyl; nono or 4
di (1 ower) al kyl car banoyl (e.g., nethyl carbanoyl, dlnethylcgpﬁgw3yp
ethylcarbagﬁ%l, di et hyl carbanoyl, etc.) 5 Aliphatic acyl such as | ower or

hi gher al k3HbYW60R46 . . fornyl, acetyl, propanoyl, butanofFT/Ir01/01204
2- met hyl pr opanoyl , pent anoyl, 2, 2-di methyl propanoyl, hexanoyl, heptanoyl,
octanoyl, nonanoyl, decanoyl, undecanoyl, dodecanoyl, tridecanoyl,

t et radecanoyl pentadecanoyl hexadecanoyl, hept adecanoyl, 10 octadecanoyl,
nonadecanoyl , icps | ower _or. gher X bonyl (e.g.

met hoxycar bSRGFELn x%/ |'Pbdn>$14 ﬁgbﬁflgxgga?lb%nc?ﬁé ey‘% YFéxycar bonyl ,
hept yl oxycar bonyl , E%Clé adydweyroalpk eaylioxycar bonyl (e.g.

vi nyl oxycar bonyl , pﬁ@penylo ycar bonyl, allyl oxycarbonyl, 15

but enyl oxycar bonyl , ~aut dt ey 3®4r bony! , ~ pent enyl oxycar bonyl ,

hexenyl oxycar bonyl, etc.); |ower or hlgher al kyl sul fonyl (e.g.,

hyl f |, I ) } | | £ I
ret iyl sulfonyl | PRMMAEY! S8 e She byl ueroar ety oyl
acyl such agharngtegeicrllbenzeptablobodydonveaiiohey|noretteoxjic salt, and
ar (| ower) al ﬁ% |O_¥J1c Ed@ sgli@nt)q.ék?;asgg)s@l 5 nQrY'ac.(J.% gdfilt ﬁﬁnéf%fccestuﬁi a]s

phenyl pr opano utano pheny i sobut an ? ent ano
phenyl hexan@yb@l’emtﬂl anna’mﬂgﬂ}ﬂl@chas%)feﬂmaﬁwpl%e ag a habhtmﬁﬂaé‘céf-‘ £,

naphthylpr ’88? r@%f%” lgs18kCshit €1 &t d )E”éﬂ(ﬁﬂﬂahﬁhge@9¥£h[e g.,
phenyI(CB henylpropenoy[ phenylbutenoyl,

phenyl né@hamey‘iﬁéyﬁa t3 pmenwad@i{uah@ylltfpﬁéawmw &te-y, an
naphthyl(CBaQQLQLEQngyitge g., naphthyl propenoyl , naphthylbutenoyl etc.),
etc.]; ar(lomerialkoxycarbonyl [e.qg., hené¥(C1 C6 al koxycar bony Se g.,
benzyl oxycaPbsRyF,widtit 3F, CF &kt @ RATEL Fob) X RBRYR é%l eay Bhwa“tlélegsa

f 1 uor enyl net(ay, QXWﬁéiﬂmlﬂamlﬁszélt e'ti@lbopﬁ@pﬂllé’fmﬁm&n\éﬂsﬁl’é,6@3&456d1ne

PCT/JPOl/OlZOit plCOllne salt, ethanolamine salt, triethanolamine salt,

15 dicyclohexylamine salt,

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



aryl oxycar bonyl (e.g., phenoxycarbonyl, naphthyl oxycarbonyl Juft %;
aryloxy(lomer)alkanoyl (e.g., phenoxyacetyl, phenoxypropio |”Y?§P .); 5
aryl car ba Ué} phenylcarbannyl etc.); arylthiocarbanoyl (e.g.
phenyl t hi o %&ﬁﬁgl etc. arylglyoxyloyl (e.g., phenyl RETBNPBH

napht hyl gl yoxyl oyl , etc. ) , arylsul fonyg which may have 1 to 4 |ower alkyl
(e.g., 10 phenylsulfonyl, p-tolyl sulfonyl, etc.); aroyl (e.g., benzoyl)
substituted with one or nore suitable sub stituent(s) or the like;

Het erocycl i such teroc rbo

het er ocycl i gt‘ ’ﬁ%‘? aﬁ”ﬁ%ﬁ ecf %%%%t Qp L or 2.

het er ocycl i cpropﬁrmbyibléeéﬁnqﬂpclolfcbhba@gg 7 ménetiss oiﬂy.mlnm}eenbhhoyhne,
het exocycl i chexanoyl te cli c(I ower ) al kenoyl (e.g.,

het er ocycl i E’E%b@%byjrogjrfé? eairbdcgg'l é%%énoyl het er ocycl i cpentenoyl, 20

het er ocycl i chexem:ytabbé cax)ampllaecb:ér"dmyeki a?gktymy('ylrmm inoluddestnadghti arwhi ch
swtable"hteroc lic e t.er " C n
heterocglcl H‘ok\}\%é)a anoy Hﬂe ﬁl‘ﬁ& éreotglyc ’cp%li?%c\%ef XQ{:;EE%&F}P }Shgoxy,
"het er ocycl usgbybwyj/pytér‘cdmtmcybepeetgiow, tmatm@mﬁtqmedeo—

"het erocycl |g" LeLY 1 y. of Rl can be
referred tob%nitgﬂ)%%ht %%%icfﬂalac J1%)6ill g$99§| n %{hﬁ Bh% preferred one may be
| oner al koxycar b8wytabh¢ @Ix@mpéremﬁ]&}rtgaﬁn HeipEay| m%mb@ﬁlﬂldﬁeﬁtr%mﬁ PR one
or nore sui b@QhShé&b ﬁétéﬁ%ﬁ(afs) ?ﬂkﬁgg e X g,;:yof "sui tabl e substituent

(s) " in the term o benzo ituted w h one or mpre suitable

substit d8nt 3(r§)'dl%§'hlbb°¥h¥3&tﬁ3az%} YTty kafted Ry RPHERAY  BRF NP Pheny|

35 subst it Utgdeilyi Bx DI BbhEARL AN R ikewel oAl kytet 2eky16:2004 WO 01/ 60846
PCT/ JP01/ 01204 % th?gdl azoclfhgll SUbStItU?gd le't(h hen ?]é#a\igﬁy% a sw tabl e

subst i t uent NSEREREEHOFY onk MR WMDY TEYe 0RSFBHPHY! Y1d%&ﬂade°
al koxy (| onerirakkoxsyyangdnd owves Jldeaxy(hi gher) al koxy,

Suitable example of "lower alkyl™ may include straight or
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.



pi perazinyl substituted wth phenyl having piperidyl 5 Sw?&)kﬁ&@)&“ th a
sui tabl e substituent selected fromthe group consisting o havi ng
| ower al koxy(| ower) al koxy, cycl o(l ower)al kyl oxy and | ower

al koxy(|I O\I\é’&)wﬁﬂ%ﬁt hi o, piperazinyl substituted with phenSST/HEPRY phenyl
substituted wth norpholino having | owergal kyl, 10 i m dazot hi adi azol yl
substituted with phenyl having piperidyl substituted wwth a suitable
substituent selected from the group consi sti ng of | ower

al koxy (| owe kX I al ko | o |thjo, i mdazothiadiazolyl

substi t ut ed&%\ln Lﬁgﬁ%@?@%h% etlr T’W& Fk S<y 1fower)al koxy, phenyl

ﬁub_suti ]tut ed w thapnp@h:@ctﬁn@c{) Shammbgb rpdeht}dre g:abﬁerahllxed ox tthmgobphetii no
aving | owe azo subs p we

al koxy(| owe?‘fg %x?/?oc az6l yst % _u]\tMet fi Fgg}'{#%nyle{‘%q‘\}l 2@ }rql gher

al koxy subskatpled Mﬂﬂvhﬂdllmlydl,l mldi\amhg:lalrmﬂer papkyile hipdgieg2aipil ,

substituted yl vj ng piperazinyl substituted with cyclo (Il ower)
al kyl vvhgch %‘gyﬂ%gﬁﬁg %D‘?e suitable substituent(s) selected fromthe

group consi sti nguo$ateonetredidopdenses hejweroaidldeybronpwentaining 1 to 4
al koxy(hi ghgy )c%lﬁgﬁyaﬁgﬁi $henyl ekglhﬁfé azlq{adwaubﬁgbwa@ﬁyw thgehenyh

having piperazin | t'ut e ower avi ng cycl o(| ower al kyl,
.t hi adi azol yhdgihbgwrht drenginy dsreAyl - msfrﬁglsﬁupéﬁpawn@hblsft iGeeaivit h one

or nore sui togpkgtﬂg%wyergg@) selected 30 fromthe group consisting of
cycl o(| ower)a I'ower _ al koxy (| ower)al koxy and_| over aI koxy (1 owner)

al koxy 1f1 ovier) 8P5R9Pra¥$ﬁ1 atlitez d We“@l%@fjl {BPEd Rrefemkiv ® Ravehg
pi peridyl  sidhsbi-byy %twrbﬁo%@&eih@woh@ &t At dgovel: Abkogyn atom(s)

|l azol vl Supsi) e w YL Dadlig, Bl er o aul 0 Sl o
RCT/ JP01/ Olza&édlaiélym d@z@lhlnm,aaz-migaldmubsyu ut ed wi t h phenyl having
Cubst tut ed e BHERIT=PLYl gt 1 PP Ve ShmsEFEal ot b th
cycl o(l afer) al kybahavatgdl?binerS—I&nﬂielxyeld, (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



phenyl substituted with piperazinyl having cyclo(lower)al ?{,I @?Eﬁhl tuted
wWith one or nore suitable substituent(s) selected fromth gjl"

consisting of cyclo (lower) al kyl which may have | ower al koxy, |ower alkyl,
| ower 10 MAKYHB4nd phenyl which may have | ower al koxy, FEIHERLER4 he
preferred one may be thiadiazolyl substijputed w th phenyl having phenyl
substituted with norpholino having dinethyl, 15 thiadiazolyl substituted
wi th phenyl having a substituent selected fromthe group consisting of

met hoxyhexyl o an t.hoxyheptyl gx i perazinyl_,su i i th phenyl
havi ng’ pi pe?‘?%r AL t?lnédﬁvm%hgax%ﬁgos Tt %érﬁqry(ssél’e%t%%dggéﬁ%mhe gr oup
consi sti ng b&tzefhipheriyl  hdehagt madbaxydly bx yimiceclochdérliagglehd etc. ;

met hoxyhexyl t hi o i,perazinyl ,sulstit j | i,n I
substituted wit h‘irf%%%ﬁ%ieﬁo%hgei Egmﬁ’flgrr% %%Yvwkuegﬁ‘%gfﬁugg& 2.2 ;@y
subst i t ut edmaibdr-qahie melt erambngc?6L ¢ geougy Costbbrinaipadoyygen atombstex uent

sel ected. fromt gr cqQnsi.sting of nethoxypropoxy, methoxybutoxy,
met hoxygsent?ﬁ{%% e’an""ﬁﬂﬁgt ﬁ%)r(}yﬁexyl thio, .imdazothiadiazolyl substituted

wi th phenyl ~havi sefursitdtb 2yt Boxprbeoeg Hmore BUMERIaLM B PP TREPPREedli nyl
havi ng phen ' | j v ',%g h39XAZHb Y|
substi t ut edﬂé\}:?%&Eﬁ%ﬁglﬁ%:@%@pg?ﬁgg%gg%r%‘xci/f‘% gjoxazg‘%l)%rcsﬁb?s(t i tuted
with phenyl ehambhey HeprsaRBaroI3Fagubs et ol B W ¥R ho HRFRAFChERERERRE

di met hyl, 2Q; p&{l? H1/£0846 PCT/ P01/01204 15 thiadiazolyl
substi t ut eda\l/\ng%%a%%eny Ql%aav'i r?gﬁ{)l perazinyl substituted w tg c%céohexyl
whi ch h# ore orunsRteraiad tude Gsmembaraet 8a¥e dMaifFaldup 86n8Tsting of

nmet hyl, nmet huhssfed Metdiaodepbyexyc Wamtkingxy andphenybrol and

t hi adi azolyl substituted with enyl havi ng pi per azi nyl c subststltu gd_wlth
met hyl whi ch REs?2 a5&HBaE i 35RHE )seFEET EH2TPORT t Y%‘?Oo%ﬁé ALYt i REC of
cycl opentyl and eysdoheatdd cohidadsad deterudysilicugedumicontphenyy havi Ag

pi peri dyl 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.



substituted with one or two substituent(s) sel ected fromtgﬁ ﬂ%@aoup
consi sting of cyclohexyl, nethoxy, cyclohexyloxy, nmethoxyp t"ﬁlly

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

t hi adi azol g‘lo‘él(ﬂg%“tﬁi tuted with pyridyl having piperazinyl PEURHM2M ed with
cycl ohexyl which has a substituent selegifed from 15 the group consisting
of methyl and ethyl, im dazothiadiazolyl substituted with phenyl having

pi peridyl substituted with cycl ohexyl, i mdazothiadiazolyl substituted

wi t h phenyl _ havin i_perazinyl substitut | Lohayd ng et hyl,
20 pheny! %Y!Gt %&r ARy fp%?%%i%]‘S/I&l%@\%h}#g}l)g%g¥gh§£§%¥ %uges@ti Uted with
one or two mistlidardaimeg], sdiret eyl dadrandid , gtbypcashanaying of et hyl,

t-butyl, nmeth cycl openty ycl ohexyl which nmay have met hoxy or
di et hyl , %%éﬁﬁ#%m%gﬁ' %r%‘f/'ﬁave met hoxy. The nore suitabl e exanpl e of
"aryl group"” may be benzoyl which has thiadiazolyl substituted with phenyl

havi ng phenyl s t yt.ed _with | 4 i gdbrel itknoyPenzayl, which
has t hi adi azol yﬁﬁ?%%‘é‘t%ﬁ?u gg&wsgﬁﬁg%%n%/%%%whgl\%ﬁ;g a substlftu(e%l'falsel ected
from the grbupndonsicsttivig propanavky HeXEATNEA ard "RERKORTPRIPRSY xy, benzoy!
whi ch has pi [ .RY| 5 SHbSE | P e xarlAMi, e pRVIGYdosdthsl t ut ed
wth a sub&%ﬁ%ﬁﬁée é%t%%ﬁééﬁc%q% hée Iillg(gjrerlcj)hu consi st nlﬁof ghgn havi ng

met hoxybut oxgnamrsssl o HeeANeYy »  UBSSGAROYbt Hg?dﬂr@'sﬂytlhi ri88CaREY 2004 WO
01/60846 P@éﬂf&#é&ﬁ%, Lenkanzexhoy Chehatfe RinRR13Z heptagebsioylf ed with
phenyl  havi ng 5 enyl “substituted with, norpholino _haying dinethyl, benzoyl

whi ch htl o afioath raompdesaney t ul€SIRINH SényYF havi ng pi peri dyl

substituted yhfdr aoﬁt}ﬁs%ietxu%uuco&gbegbeﬂyl 5(d rpm tke:hgxguprbongl sting of
met hoxypr opox xyhu

o T U LC ST SN T bR R T
net hoxybut oxypt PEsEpydrbdtiydh) lkas. phebywesubbkentitadambohypi perazinyl 10
T e SRR  h H §hL 08, Ka} 19 AFRyozsegEpY! i ch

15 butenyloxycarbonyl,butedienyloxycarbonyl,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.l; |

ar (lower)alkoxycarbonyl [e.g-, phenyl (C;-Cg)alkoxycarbonyl
{e.g., benzyloxycarbonyl, etc.}, fluorenyl (Cq-Cg}alkoxy~-
35 carbonyl (e.qg., fluorenylmethyloxycarbonyl, etc.), etc.];



havi ng net hoxyhexyl oxy, benzoyl which has isoxazol yl SUbS“%§4ﬂY¥¢hth
phenyl having heptyl oxy substituted with norphlino having

benzoyl which has thiadiazolyl substituted with phenyl having plpera2|nyl
substit ut edYMPYH8Wycl ohexyl which has one or two substit BER{POI81204¢e| ect ed
fromthe group consisting of nethyl, nefhylene, nethoxyheptyl oxy,

nmet hoxyoct yl oxy and phenyl, .benzoyl whi ch has thiadi azol yl substituted

wi th phenyl 20 having piperazinyl substituted with nethyl which has a

substituent sel cted from r oup,consi st i

cyclohexyl . BENVSTTSRRPERhate S BheasavsrEBtRgt Rl RR s R thavi ng
pi peridyl selhstituted with one or two substituent(s) 25 selected fromthe
group con5|st|n of oxy, _.cycl ohex oxy,
et hoxyhexyl GRY OB EHERS LR K510 L R RSs sty PasTRRlRe TS St oy
whi ch has tlkitad)azol yl substituted with pyridyl having piperazinyl

substltuged ggkgcg¥8%§$ﬁyrl%§%jPg¥%§§F%g§gaﬁgpiak%gﬁn%agelected fromthe

group consis enzoy
i m dazot hi adirazdtiiiosablsamneylt etk \d-.h PheheAyhihasibaney berdtdyl) ssubsti t ut ed

wi th cycl ohe h az L W th
35 phenyl haé%k g%?ggﬁgﬁ 1;@% %bs??“ﬁl gqﬁgk?hggi oﬁ%éﬂEﬁ%EV|ﬁ%H§gg3Uly
2004 WO 01/@@846 PCT/JPO /01204 17 methyl, benzoyl mhlch has phenyl

substi tut ed %@rwsm@eﬁgz'Wicmyawqaa%ho%xw 1§ue§tai gth one or two
substltuent(s sel ected fromthe group consisting of -butyl,
met hoxy 10 5pbpayasehEGRYL cyRT BNSAAU MRS - n8F Chave nethoxy or dimethyl, and

phenyl which a%ylh%eg et haXYoySUi Sy texaapletaf oné M ImeHd W talb1lehe
termof "I ower ch has one or nore hydroxy or protected hydroxy”

can be 10 réP?ﬁFéHK?BtéFbreﬂ%h?ﬁ?nﬁ%¥e”lomer alkyl ", in which the preferred

one may be nethyhetekbuyclpéomwjl dwRaprepyl , butyl pentyl and hexyl.
Sui t abl e exanpl e _of Eg x% ftectlve group" in the term of "protected
hydr oxy” may TREFAEECIETPLOR L | over

15 heterocyclic{lower)alkanoyl (e.g., heterocycllcacetyl
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,



15 al kanoyl, etc.) as nmentioned above, phenyl (lower) alkyl ' have
one or nore suitable substituent(s) (e.g., %engyl, 4? net%é?&@QﬁQVE?y
trityl, etc.), tri-substituted silyl [e.g., tri(lower)alkylsilyl(e.qg.
trimethyl sWQAY60$46 byt yl di nethylsilyl, etc.), etc.], tetrBEEpAANY] and
the 20 like. Suitable exanple of "lowerqzal kyl which has one or nore
hydroxy or protected hydroxy” may be di hydroxypropyl, dihydroxyisopropyl,
tri hydroxybutyl, tetrahydroxypentyl, pentahydroxyhexyl and

di acet yl oxyi sopropy| . ., 25 Suitabl e ex le,of "acyl, group” of R2. ¢ be
referred to aforggkéﬂ%%ﬁﬂ%§i'§ S%QEBEEH,W%FPVWﬂ?ﬁ&%E#?Vﬁggfgrfgatﬁﬁgenay be
Lan\nOtD{Otgﬁbbﬁ?t@éﬂup§el§ﬁﬁé%ﬂﬁﬁ$mbﬁh?wgraﬁﬁ_&&msinﬁﬁngaméfépwed one may

e acetyl, 2-ace oxypr opi onyl , t sulfonyl. . 2.5 .30 ,di_am nopent anoyl ,
benzyloxyca@BBH§V¥l?V %ﬁ??ﬁéﬁﬁﬁgﬁegéﬁoﬁéF?X¥5W+§#%&V%Q?ﬁ%hyI gnd Y
ter}-guéoxycarbonyipefh&iﬁyﬂ<suﬁ&a¢mheedfwiemnphemylnhamﬁn@epgpem@ﬁy&ay be

i ncl uded_.in afore ti,oned "acyl, group' . Nt | I |V u
35 such S5 SRPEGHGE) S RBRTL A DO A P RF Oal Ry Aoy f o s 5= THR,
?224CZ§)?&/&ﬁ&éﬁsE&H?JéfH@ﬁHﬁ&MlHﬂyﬂmg dbweheapketet etk ko -be phenyl -

- al koxycar bon ngd, £l uareny! GGlL- r I :(.C
1-C4)a|koxy5§F§82§?¥e5ﬁ%9¥¥é?égxﬁﬁqnggh§?fégkégg¥%§§é¥i§&5&3%%&&6xycarbonyl,
iluorgnylnethoxyc?ipenqiimvkiSuhﬂtﬂium@ﬁowithrbbmWYl hagfina phengtanpl e of
acyl " ol et stacUl oYy Gl 1 Shila! eoplorement] oned facyl or oup”,
in which the preﬁgr(e one nm s 1ower a %eny oxycarbonyl, and the nost
preferrdf one 10imbgapetkiadiasgicdr SoRytitsted apieh shaniile evingcy| oxy"

may be | ove iﬁ@ﬁeg}!'%%&ﬁad QX¥n ARdiths1 80 dHiefRhtese DaEL s o
al I yl oxycar bonyl oxy. 15 Particularly, the preferred exaqPIes f. the cyclic

pol ypept i de tAenPEaHE FPRPSHILING G AT RAFERYI SAWEF £2 0 1A s-C e
conpound (1 )a11&Neble2PaRiyishiydrogen, |ower al koxycarbonyl, higher
alkanoy! or imidazothiadiazolyl substituted with phenyl having lower
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,



benzoyl substituted with one or nore suitable substituent(y)

hydr ogen, R3 is |ower al kyl which has one or nore hydroxy, R% I'S hydrogen
or hydroxy; 25 R5 is hydroxy or hydroxysul fonyl oxy; and R6 is hydroxy.
And, nore bY%?]éﬁO?‘@d one may be the compound (1) wherei n BETARIORMAydr ogen,
| over al koxycar bonyl , hi gher al kanoyl. ori4 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 V\D 01/ 60846

PCT/ JP01/ 01204 19 RS_is .hydr.o h R6_is hydroxy.
And, still nore ptét ??%H“%an%lar%’}y&e %E’gg %"h%% t(l-i )F}ﬁegl BREMROR s
benzoy!l sub@ubbmtdglmsmhsmm&cammmlmbysﬂnt(iuener) sellgct,ed fromthe group
consi sting of thiadiazol bsti-tyte

substituted wi'th HBF W?%%l%gvalzr?&yli PWEELE Fgg%%rﬂl%’é}?%%z ?‘%Q%gbst ituted
wi th phenyl pli@emaglayisusmla*ﬂizetums:bmttnuemtlsél@@e:e)chlfksdmhawangr doper

congi st Bg flk wer al koxy(l ower) al koxy and | ower al koxy(hi gher) al koxy,

pi perazi nyl "sSubstituted with phenyl having piperidyl substituted with a
sui t abl e substit uphengk| swhs futed Mﬁ@hgpénpraafﬁlwbﬁ‘?;i@mmg of phenyl

havi ng | owe Fy@FE}ngﬁggy\lﬂ%ﬁ k&i&;yst el Lowar s kyl Qo AN il QML

al koxy (| owe erazi n subst Ituted wth phenyl having phenyl
subst i t ut ed swbsEifpephos] neelrstiaty ﬂr@;mefthél HyPup | peREstimicad@fazol vyl

substituted gepts (@tage?r%ggyi g ief npa,pﬁswxbwéytasltm  eChiot Qlﬁy§u'lb§v€!re

substit uent ecte group consi sting ower
al koxy(| Bwela)léﬂokiﬁx9nﬁnﬂhqﬂ%rwmé¥h<w Plaﬁ'fﬁ/efl?“’% k‘i‘/:'rlfcl’ﬁib

i m dazot hi adi azol yl substituted wi th phenyl having | ower

in which the preferred'one may be thiadiazolyl substituted
with phenyl having phenyl substituted with morpholino having
dimethyl,

15 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 morphelino having dimethyl,

isoxazolyl substituted with phenyl having
methoxyhexyloky,
isoxazolyl substituted with phenyl having heptyloxy
35 substituted with morphlino having dimethyl,



al ko. xy(1 ower)al koxy, 25 phenyl subsutituted w th pi pera2|2|a;‘ljlui \6th
phenyl substituted with norpholino having | ower alkyl, isoxazolyl
substituted with phenyl having | ower al koxy(l ower)al koxy, i soxazol yl
substi t ut eWOMPB4phenyl havi ng hi gher al koxy 30 substit REFEPOMLIA4

mor phol i no having | ower al kyl, thiadi azg@syl substituted with phenyl having
pi perazi nyl substituted with cyclo (lower) al kyl which has one or nore
suitable substi tuent (s) sel ected fromthe group consisting of |ower

al kyl, lower alken al ko I Fﬂgg
t hi adi azol yl sub?? uq §°\MY hsUl Se%r%é r‘%mw n)éﬁ%p ger 47 ny )bjgleﬁféﬁxl
01/ 60846 PCEhBPﬂiﬁ@u@ﬂwltaocmﬂbStaxmlt edigh thas glwerOJartklyl Slltmmrrglent

cycl o(.omer Lahk¥teq #ili a2 gltlip SUipd] JulrRel o &QFH?E“Y ARG P per' dy!

substi tuted W one or nore-~sul tltuent ect’e fromthe
group consi mﬁthgxmhemwcl;{mowetylaxkcyqﬁé‘k%ﬁx&f awer PBeavkoxy (| ower) al koxy and

| ower al koxy(l OWBEHPAA&@%(I&QV‘@{I%Q{M&@(& tvﬁt@d Fﬁéﬁ&!' h&HOR] idiHead 29

phenyl having piperi substituted omer)alkyl and | ower

al koxy, thi &HP&EB’FS’/ e<¥ uhshimelhyd Whiah b% |ad§lflb5h’feﬂxﬁ%§ltp%]e€’r dyyFom the
_SU_bZt I tﬂ] _edg hfil éaﬁéf%ﬂlt%tezb)falawl?ﬁézvtm alr@i/\/%h iycabligkyl 10 . it ed
i m dazot hi adi azo stituted w ayin eri substitute
with cycl o(l omer)%l%’r%;lazo LV e @?ii’étﬂ P ﬁﬁg% ﬁ% \ﬁ/ltﬂ? bﬁé{ﬁi

ha\d/i 2% pi persiabba;étumw:hﬂwmﬁ vkt hwcymhmal(ﬁmm):abkylsehammg ﬂmvlerl;chleal kyl,
an enyl substituted wt e Vi n a

substi tﬂped% FPHR ohe® Jo?tjrﬁﬂ' é)fsﬁ“?f:g%{‘ i;ﬁbsethc Rt E%ﬁ %%@t\,%{&)’f ro% t he
group consi skithgxgpenyclaxy,| owehpxgh&yyiathy.c m%}bxwhu‘eOkmhﬂl ey, | ower

al kyl, | owe @,gﬁ WhICh may have |ower al koxy, 20 R2 is
hydrogen et%%gé%n § V\Ié ch has two hédrox R4 i s hydrogen or

hydroxy: R5 is hyWWWWdFB&?%{FWWWG% PYRHERY IRG Ve NEyRIRSERZ 19y 1

substituted with cyclohexyl which has a substituent selectéd 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,



And, the nost preferred one may be the conpound (1) wherei JRfL | 4benzoyl
whi ch has thiadi azolyl substituted with phenyl having pipéra yn%@
substituted with cycl o(l ower)al kyl which has 30 | ower al kyl, benzoyl which
has t hi adi ¥84§ubstituted with phenyl havi ng pi peri dPCTARM&HIZ¢ ut ed Wit h
cycl o(l ower) al kyl oxy, benzoyl which hasigphenyl substituted with

pi perazinyl 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 t hi adi ag {%%yf%ﬁ lﬁ%%d \f%gpapr%gy ‘4:'1@9&8 {ﬂg stituted

with cyclo(l ower)a ower has two
hydr oxy, R4ibavipgr DgeanrSMWEdREJFL?,hh@@IleJOTO Mﬂ@gygwﬂﬁ’@i’mﬂoxy and
R6i s hydroxy. 10 {hg,psPCRSRES 1 %r iRk Q,‘%{: et a*tf‘z&@lygﬁﬂ%tﬁfumw (1)

of the present invention are explained In In th
15Pr ocess 1P11I$@Yébﬁl@éltn§t@ﬁﬁ6ﬁh‘éﬂ IsapsEa tyted| ithar dgistddmens Wﬁ%ﬁ%ﬁ by

reactingst hg eaMRAENEr&hp) cisids @th\éeh@ Ydd ,ﬁﬂéthbﬁ 1B roup or
a salt thereof with gﬁe ﬂ():o?rposulnd nbe LFIIf)ocfgafsrruﬁ&g R% d;L%I“?I) or

its reacti vBSIECHEYRENVRIO®Y 3Pk Hi% PFFXP@BY @&W'abl er eact | ve derivative of

the conpound (111 beﬁﬁ-&yl|WEldlﬂ@La@nJ.ﬁ@tidzbﬁﬂliéiﬁaz&ﬂyﬂCIsdbaﬂ.ﬂytﬂﬂfd:@&rltﬂ'ﬂ
activated es The sui tabl e exanpl e may be an acid

chl ori de; L‘“&n-‘f&zﬁaalf‘% rﬁ?%‘ﬁ‘ YRME®%Enhydride with an acid such as
substi t ut ed phospbenkoyacilth die lgis, ptiealylkytphosihdrad wathdpiperazinyl

pherv! PhgPhYliGy pREnPE! SanSl AR BROAPHSELSoPAAS! natiRENEYhEERTPIOM | ©
benzoyl which has isoxazolyl substituted 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



hal ogenat ed phosphoric acid, etc.), dialkyiphosphorous aci % thghhlr ous
acid, thiosulfuric acid, alkanesulfonic acid (e.g., netha 8§]H fonrc acid,
et hanesul fonic acid, etc.), sulfuric acid, alkylcarbonic acid, aliphatic
car boxyl i cWI140%4e. g., pivalic 35 acid, pentanoic acid, PEHFRMOEMAGI c acid,
2-ethyl butyric acid, 20 July 2004 WO 01/16;0846 PCT/JPOl/ 01204 22

trichl oroacetic aci d etc.); aromatic carboxylic acid (e.g. benzoi c acid,
etc.); a symetrical acid anydride; an activated anmide wt h i mi dazol e,
4-substitutd | gl (dLazoI e, dinmet hyl pyrazol e, triazole or tetrazole; an
activated edt% cyanonet hyl, 5 ester nethoxynethyl ester,

di methylim norret hyén@céﬂ—mmmiﬂﬁa]s phesy r sulvs midutest edthppoperagdnydst er,

p-ni trophenyl, beegflgh rﬂ '%Jq]s‘%ﬁ%%h ﬁﬂffr%né rqx“%'w%r 989?@’ e%‘fi@?rfsr)’

pent achl or op eny enyl "ester azopheny i
phenyl t hi OeﬁeéleCteg’.-OprmllttheOBHthl C ot igesitnar ofpeth:ek,ylt—tﬂmtwéstreethoxy.

car boxynmgt hyl,, .1 oLBLPES! féycl@ﬁ %’}Xl wl‘?fél?fn’a%(pﬂé\'réjﬂegr Skl or @1&%&59!1 S er

8-quinolyl thioeSter; etc.); an"ester wt 0Xy conpoun (e.qg.,

N, N- di met: hyIHﬁWﬁ’éxyhéﬁhrﬂ@Y haAREMGEROZY( 1H) - pyr i done N- hydr oxysucci ni i de,
15 N-hydroxybenzotriazol e, N hydroxypht haI i m de,

1-hydroxy--6-chloro-1H- -benzotri azgl e, et ..and the like. These
reactive derivat PPe52Ra% SEFPPORAT v l‘b‘éers@fLEHe&nftr}Iﬁﬁ?ﬁéﬁff &@é’&rﬁwlt o the
kind of the v@ﬂmlouadoéhélc)r tofo e H-jﬁﬁdxyTbg pESE dtat |h‘§1dli$>bi9."|<ya1$a:lid’l ed out
in a conventiqna vent S water, et one ne,

ncetont 0 1 @oEREkedrtn BERYSHeRFhTiRE LARGF iz ot shecR s pygterred

t et r ahydr of wmenmagt by lneitatiat eLhil N-pirepstlhy lisoprenyte, buyiwdi, dpeetybrarahy

ot her or ganiy %X% Ql vent which do not adversely affect the reaction, or the
m xture there "25 When the conpound (I11) is used in free acid form or
its salt form i futhabieaerdmmie tdfe "hedeokpnpratesiaiver gsoyprtarried out in

the presenceptna &y 8RN ORI SRRALRNSH NG, BHRPL i RUGIHAS 1
di cycl ohexyl car bodi i m de; 'N-c ecI oh eﬁﬁ-&N% 5}hlol i noet hc?hcar bodi i rr?%eer)

N-cycl oﬁéxyla%anexlscﬁ‘%ﬁ 8t ﬁ?%ﬂ’%&&?él%ﬁ’é’ﬁyl l?f&%ﬂlb‘o&qw grgalkyl which may
N, N -dii SODW @ﬁébexlmoréﬂﬂﬁtable substituent(s) (e.g., benzyl, 4-

NN Car bony MESTSIIERUERY! | HHM e - pent AREE WA SHub S RaLRE (-9
tri(lower)alkylsilyl (e. g ; trimethylsilyl, 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



cycl ohexyl i m ne; di phenyl ket ene-N-cycl ohexylimne, et hoxyaﬁeéw ﬁg
1- al koxy-1|-chl oroet hyl ene; 35 trial kyl phosphite; isopropyl p’ y{? sphat e;
phosphorous 20 July 2004 WO 01/60846 PCT/JPOLl/ 01204 23 oxychi oride
(phosphor yWQHa8$46de) : phosphorous trichl ori de; t hi ony| PEHIESIPEM  oxal yl
chl oride; triphenyl phosphite; 2- et hyl -i& 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--1 H benzotri azole; so-called

Vil snei er re?lgegt . rggaéggrpgd t he reacti onhgf 1N N- di net hyl f.ormam de with
thi onyl chl P88, “PRoRbene. " pIidspAsots 8xVChioride, etc.; or the like.
The reacti o{CHaE abSkobecaeror wdandtf lnorehgl H€esencsl lofxaarbbdyéragghi(C or
i norgani c base su as i | hbicar tri(l al kyl am ne
(oo 1 carynift RetTc BT SR HeBECBELRFea did HAITEL

di (1 ower) al lghath BRPYELEbREL ( O ihoretndinBRhBY 88t BORYT | fidiertetc.) N
(I oner) al k# m%?%ho?i ne, ﬁﬂl\f- di (olrowey(ri) al kyl benzyl am ne, efS or the I|ike.
The reac?i oRVUEHFERERPER%Lis not critical, and the reaction is usually

carried out under cooling to heating. Process 2 20 The object conpound (IDb)

or a salt thereof can be prepared reacting, the_conmpaund,(la) or its
reactive derivat P¥éetapien a‘%fﬁ%é’fg%‘&ﬁ?grm&lggﬁl PLt rPg‘]fD £¥ f:ﬁ}‘t ﬁ@

conpound (| Werefrkheto fafiofemant2bnBa “adH gk¥hp( Whist @hl cRathes paefkrgeaup)

or its. reactive derivative at the carbox rou r. a_salt_thereof. 30

Sui tabl e r oR0F Ry S ioHeR el sy R eRESING - (10 T, "o R U e cheRg

hal i de, 16n amiydbanhyillyldeycawbantl.vated ester, and the like. The suitable
exanpl e may be a i h i de: [ Lde; ] xe jd anhydride with
an acid such as gﬁgg%ig%%tée%&hp éosop og“lcgaéggd i"%yg})é g?‘g(% kyl phosphori c

aci d, phenylaghkesphorycarBsnnboxly, dinshdingl phoephoveferved cone may be

di benzyl phogRAgH LGy aGEHongPody!! ¥ 2004 |

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:



WO 01/ 60846 PCT/JP01/01204 24 hal ogenat ed phosphoric aci% P ob4

di al kyl phosphorous acid, sulfurous acid, thiosulfuric acid, al’kanesul fonic
acid (e.qg. nmet hanesul foni c acid, ethanesulfonic acid, etc.), sulfuric
acid, al kwfc%ii‘ﬁﬁ?j‘ﬁi c acid, ali phati c carboxylic acid (e gFCTHROVAI2ML 5 aci d,
pent anoi ¢ acid, isopentanoic acid, 2-ethyl butyric acid, trichloroacetic
acid, etc.); aronatic carboxylic acid (e.g., Dbenzoic acid, etc.); a
symetrical acid anydride' an activated am de with imdazole, 4-substitutd

i m dazol e, dinetpyl pyr 79 tri activated ester
(e.0., cyanonethgl b %& ?%% ﬁ? nggﬁl %?%g} d”ﬁgthylininonethyl

[ (CH3) 2N=CH 1 eE§e1$ hydmdxest er, propargyl ester, p-hitrophenyl ester

2, 4-di ni trophenyl ester, trichlorophenyl ester, pentachlorophenyl ester,
nesylphenyl ester, phenylazophenyl ester, phenylthioester 15

p- ni t rophenyl thAu@stetlleBn@syweﬁhmaedtene m@Ykayﬁﬁih¥mwouﬂﬁidé%ter
pyranyl §st%heﬁg¥£|dyl ester, piperidyl ester, 8-quinolyl thioester, etc.)

; an ester wth a. N hydroxy conpound (e.qg., N N- di met hyl h droxylanine 1
"hydroxy--2- (1HR-byrbewreyl MW%V@GCUihhnﬁd@lltWe substituent

N- hydr oxybe%@&&@a%f@m %M%W%bhghsmﬂs of

1- hydr oxy-6-chl oro-| H-benzotriazole, etc.), and the |ike. These _reactive

derivatives can opRiafbdrSle WsEdtuges  Bith NN Be dGWdGgPRE Y he ki nd of

t he COWDOUn@uﬁlsﬂtaae@ewyaeqﬁoﬂaiﬂm%aﬁbkr@ﬂgl Sowstalinycarried out in a
conventional 25 solvent such as water, .acetone, di.oxane, acetonithi
ethyl

chl or of 3Fm nethyF%h%dc%TQ%Y%k?uhﬁ?ﬁiPEﬁg WhEBPlrnyL ¢ ViR @r SPEF]
acetate, N, MudsERtiyght osebstelal Ao ¢heegrotipadynideingroganioaegol vent

whi ch do not _adversel ect the, .reacti ture t hereof 30 When
t he conpound % iiQW%Egaii?ﬁxrﬁﬂge%?WErfS?EPé¥‘P%£? %? K¥¥min the
reaction, the reapipenatﬁnymeﬁuhsﬂﬂtwtedrwued puenylihddmmgppapemcdy@f a

convent| onal sandensiad, Agenl cayck, fe Nolies oyl oherul carbpdilangeiu,

N- cycl ohexyl mor phol 1'hoe odiTmde
diethylaﬁin@m@@haheugl?ﬁapmgmwlrhak;ndVlNWediaébpxwp@¢w&atﬁi&oxxo July 2004

VO 01/60846CP€I 459%é9}§9ﬁy10£§5and lower alkoxy{lower)alkylthio,
piperazinyl substituted with phenyl having phenyl

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



imde; Nethyl--N -(3-dinmethylam nopropyl)carbodiim de; 20, July 2004
N, N- car bonyl - bi s(2--net hyl i m dazol e); pentanet hyl eneket ene- &_uy

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

1- al koxy- - WO @HP¥6oet hyl ene; 5 trial kyl phosphite; isopr offyiIREI2Hhosphat e;
phosphorous oxychl oride (phosphoryl chlgyide); phosphorous trichloride;

t hi onyl chloride; oxalyl chloride; triphenyl phosphite;

2-et hyl - 7-hydr oxybenzi soxazol i um sal t; 2-ethyl-5-(m

| f oph I hy.d d l. Q
oo RS ERRL TV RIS SR et co
Vi | snmei er reagenttipiapbsssliby shibstricacbdonidh phedy diavenky bfipemadiytie Wit h
t hi | chl h h I t .
T o1 o5 sBERIATIG, oFLREIREAUS, SRUEOL LR Ml o7 oLOBCLE,
i norganic bésemshhh @soam @brkel st imet alf bycapbbnu$21alkleﬂymNépyakkylanine

t I i

(e.g., tki e%%}:gg} ESwerf‘%pﬁé%H{ ARy £ %i%%tg%%(fgﬁe})aﬂy%lyddl%%rert) al}cyh

d|(|0mer)a nopyr am nopyr
(Iomer) aIkyInDrphbladmﬁZ¢¢y¢wﬂuﬁ3®wémﬁaﬂkyﬂbbnE@¢@Nﬁrh?VlHQOPQPethYﬂlke

The react | oRLERPELALUT S {p AL Fidetdl 1R dah e £ 8a0td AR S Usual |y

carried out er cooling to heating ss 3 25 The obje t conpound (I a)

or a salt thereofth%@ﬁiﬁ%?ﬁxﬁnﬁﬂéétlﬁytgéU?%%h|HM§1§YéohiﬁﬂnﬁjH}Pﬁyaéﬁnalsalt

thereof to elhatpahion wIéﬁ“E&éMbéﬁodé&?a@ﬁyh Hé@ﬁﬂ% T 88541 0N 1S
carried out in accordance wth a_ conventional nethod such as hydroly5|s

reducti @8 or the Imk%azo?ﬁﬂaﬂﬂﬁqﬂﬁiﬁoPV§F§1F§t%¢eW%ﬁQﬂﬂE?Q¥%rP@Eﬂnaut in the

presence of p@p@@&@yprsa@s@ﬂ&éwm&@ r&gfcu@w&awaﬁy dalléé,mtabl e base may

i ncl ude an inorgani se, an rgani ¢ ,base suc an alkall nmet al
[e.g. sodium po%%%é?%ﬁ%h%QQFﬂzo%ﬁi gPP&FFﬁBt%%rV nyle bgViRdgnesi um

cal ci um et@uberhbenpyds@M$tEtuﬁedxmﬂm@n&yelen1bwear@mk¥mehdﬁma@eabweISS
trlalkylanlnﬁ&%g érlnethylanine, triethylamne, etc.], 20 July 2004 WO
01/ 60846 PCF 1/63 04 26 picoline, 1,5-diazabicyclo[4.3.0]non-5-ene,
1, 4- di d3abi cycl oph&n?l 2julpstiang.edl wighdpapebaeyuyb H&rihd)] undec--7-ene,
or the I'ke'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



Sui tabl e acid may include an organic acid [e. g. formc euﬂjaJUgég%Qetic
acid, propionic acid, trichloroacetic acid, trifluoroacetiC acid, etc.]
and an inorganic acid [e.g. hydrochloric acid, hydrobrom c acid, sulfuric
aci d, hydrW&dH/608f| ori de, hydrogen bromi de, etc.]. The ePCHIFALI28h usi ng
Lews acid such as trihaloacetic acid [g®.g. trichloroacetic acid, 10
trichuoroacetic acid, etc.1 or the like is preferably carried out in the
presence of cation trapping agents [e.g. anisole, phenol, etc.]. The
-reaction is usua ' [ | { h as 15 water, an al cohol
[e.g. nethanol, e%#éﬁﬁﬁ?*%ﬁgéﬁ%&%egﬁé|%%@*%EP&?#@%, tetrahydrofuran, a

m xture thereof or anypenzuyl sbligbnhaswhirbadideed ydosuhaveredd Wit uence
the reaction. A |jguigh bass ,L0k;3Cl n I S s the solvent. The
reaction tenperat gghg%s runsggPF?%E?Fggn%#§%E}§?§§gt?gﬁﬁis usual ly carried
out under 20 coof¥ale teWa@LkyLl-The reduction nethod applicable for the
elimnatkon reaction gy;d ngldsdgephem cal reduction and catalytic
reduction. Suitable regucing agents to be used in chenical reduction are a
combi nation of netal .Fe. % ¥wer ailkel vhieh hasc toopyds8X¥etal Iic conpound
[e.g. chrom um chfogkdeydedyeamiasmhgaebaye, etc. ] and an organic or

i norganic acid [gsg., formc acid, %%eti C 1gci . propi %ni c acid,
trifluoroacetic &cids BYELIEe s AYFSRFESAET Y 4R 08Rori ¢ aci d,
hydr obr ormi ¢ aci dr® eschydr&@6y.Suitable catal ysts to be used in catal ytic
reductiqg are conventional ones such as platinumcatalysts [e.g. platinum
pl at e, pongy- pl ati num. pl ati num bl ack, colloidal platinum platinum
oxide, platinumwre, etc.], palladiumcatalysts [e.g. spongy palladium
pal | adi um bl ack, I i ! i ettgﬂ i

pal | adi um pall ag?%%%ﬁa%?@ggﬁ?é#%ﬂ#;tg@lelog%f%ﬁm on d_Zegéau ¥drgiog%5 Vc\)n!:)E

01/ 60846 PCHhFPRILOSRDANVeREipR pXpnERBIRGEein detatl i dbs Tehtaring s
[e.g. reduced nickel, nickel oxide, Raney nickel, etc.], cobalt catal ysts
[e.g. reduced cobalt, Raney cobalt, etc), iron catalysts [e.g. reduced
iron, ﬂgne§3¥¥§ﬁ¥L€ﬂc], copper catalysts [e.g. reduced copper, Raney 5
copper, U | man cappesh]etit.domppdnttheld) ke. a Thel tr etlaceobncars baspeepareshrri ed
out 1n a COQ%ﬁQ%%%Q%Lg the compound (II) 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 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
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,



sol vent whi ch does not adversely influence the reaction Su%ﬁ@ZO\UQt er,
nmet hanol , et hanol, propanol, N, N-dinethylformam de, or a mxtdre thereof.
Addi ti onaIIy, in case that the above-nmentioned 10 acids to be used in
cheni cal r®HUeH6084¢ are in |liquid, they can also be used BETAPNBI¢ent .
Further, a suitable solvent to be used pm catalytic reduction may be the
above-nenti oned sol vent, and other conventional solvent such as diethyl
et her, di oxane, tetrahydrofuran, etc., or a mxture thereof. 15 The

reactl on terg}%_r %ga%f tg_hl gc cg:du j{ o)n, iaro (é; St%géégxiﬁland th reactl on is

usual ly carri ¢ &TCcost |’ng The ojb eé"t cdnpound
(1d) or a sédetnadle:r aofidcamt be) ;pmpmdtri@abyaanheﬂyﬂgltibe mmrqu,lmht(elcb) or

t t It t
compound (VB (o bRy ARERANN Ju AR ARG )
or its reactini@zddei vat tebratoide c‘uarabzmyragledupsmra(satyt t%mmfethSm tabl e
reactivesderd yak %%tﬁb Eﬁgibg e:_gr ecf:fhlytl 8 géﬁ%e& dﬂ?g' ude

, e, |V

an acid halide, an aC|
ester, and teRter kgingyi eabe@, maﬂgasl cfstexe peaetrv@h@tevl \efttieses may be

an acid chl of i dgj; 3R roRREHy mgeer,a &Mﬁo@%ﬂeggmyggt@@ with an acid such

as substituted phosphorlc acid [e.g., dialk dsphori ¢’ acid,

phenyl phosplﬂﬁqt@%PaophﬁﬁﬁénW%’ésﬁﬁﬁﬂj@h@@iYé eBSeHr ey brsspieenilc aci d,
hal ogenat ed feshehieeyaehdoe8t&xr] . 20 July 2004 WO 01/ 60846 PCT/JP01/01204
28 di aI kyl phosp horo%s acid, . sul furous aci d,. thiosulfuric acid, .sulfuric

aci d, t o @R EBYqd. thh%?ﬁ‘é‘?r’ésuﬁ‘f‘?ﬁﬁsdfla&hdoeé*f‘ér] Ca%ﬁ?‘?’ﬁﬁ% thy'l

car boxyI i ¢ atidbedstedt,  pgeahiT astéh, VAN esteld, piPet Yay L aaid;,

but d, d t d, 5 d,
2 ot hyl but y B EHERAVar FEHPGT b are ac i cater vitB SPBRArPEY Canbinpe o

acid [e.g., (enrzoid, Heddmeéhpll]lydrmwmier,l cal acid, anhydrl de an

gfﬁr:a;/ﬁi/legy?angﬁ o %(E}I rd‘g; %gf%%‘%% te)%\‘r(')'lrh'E r%’g{ Ifsgglﬁl%ﬁigébenzotrl azol e; or

an acti Jat edﬂ-é&tdatowaegzotcyanohex hythydstamphthedihddg et hyl ester,

S'_ ”ﬁlt Plrfljwegslffﬁgﬁ%yLeﬁggﬁbrgl\'fﬂ@—%édz@ééi%rzole‘fi Qvd . \BSLES + R PPAT aylpeester,
reactive derivatives can optionally be selected from them
accordlng 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



di ni trophenyl ester, trichlorophenyl ester, pentachlor opentzﬁliJuly Bt er,
nmesyi phenyl ester, phenyl azophenyl ester, phenyl 15 thi oester,

p- ni trophenyl thioester, p-cresyl thioester, carboxynethyl thioester,
pyranyl esW&01/68846i dyl ester, piperidyl ester, 8-quinol yPCHAIERRIEr

etc.), or an ester with a N-hydroxy conpgynd [e.Qg.

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

N- hydr oxysucci ni m de, N hydroxyphthalim de, 1-hydroxy--1H benzotri azol e,
etc.], and the |ike, These reactive derivative an_optionally he sel ected
from t hem aBé‘éthl!lﬂﬁl?% ﬁéo Yt cthSrQrJ‘ElS 'oﬂﬁﬂs%r‘? bterﬁfgéé’.rléﬁi’t abl e
sal ts of theh@éeapdusiléMdandxidlsylr eadtbride25tdbphemylipteogpvitiee referred to
t he ones as ,ex ified for the . pol tide_conpgou | )=_,The reaction is
usual |y car Ff’?ggghltj?Tﬁy%r%meé}ﬁjisg’ﬁ‘&%%ﬁgwlvgﬁggw h&aqglv\%a‘:t &% al cohol

[e.qg., nethandEppkehabhplsoxzn]ium ayetronédediokanenobanticn tsaillte,

chl or of ogm th ne chloride .30 ethylene 1de.. te rqf.yran,

et hyl acét atlg—?pdﬂf!kﬁoﬁ??r%?ﬁ?/ ?So"irlnf;érlrj‘lygg,x ¥f;))yr%i ﬁ#e’g%rﬂgn%/é%% t?}%%ro ggr’li C

sol vent whi slb-cdbdsdn¥ilsrkies elapgentt] peaperetieby eblee i practiitesof

conventi onal, .sqk used.i ] it . In this
reacti on, éﬁ] _g %}égggﬁpfg%%géf%é)%sﬂzisgghsaﬁ?%n}?iegEf%%a é’?? Aﬁeg{em or its salt
form the rphospbarpyspreyehbbiidecacticed 20 JheylPbod4 WO 01/ 60846

PCT/ JP01/ 01204 113 et ibd ByPaPSELe 2frrd H0BYEM R3] pEOREEAS I d1d aRgent

such as N, N -dicycl ohexyl car I mde;

N- cycl oR@xylormaniGr pholnekEAThA SasBoaiehidfe an alkali metal bicarbonate,

N-cycl ohexyle (1 66=9h 81 Ryl A MoCyclphexyh beaybadihg) de; 5
N, N -di et hyl carbodii m de; N, N -diisopr op¥)l car bodi i m de;
N et hyl - N - C3iGPREPRY L SRPREHF RS Btsr-Bod PYRitdene,
N,N'CarbﬁnrHﬂﬂ%oﬁarmﬁlHylé?ifFﬁ¥%fﬂﬁne (e.g.,h4—diﬂethylaminop%ridinﬁ,
pent anmet hyl eneket eng- N- cyc xylimne; [ nyl ket epe- N cl ohexyl i m ne,
B hoxyacery Fte) 0o G IR RPBP DS hy MeRaLK HPRPELFL DA et
pol yphodphatos; theopigpyl pol yphosphate; phosphorus oxychloride (phosphoryl
chioride): phosphgrus.icichl aulde, Lhion] ol orlde: oxabyl vebloridein
| ower al kyl halo ormate e.g., Bt y ¢hi'or OF6r at &, 1 's'opr opy

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,



"15 chloroformate, 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-ch|orBBéﬁ#@ﬁ@sulfonyloxy)-6-ch|oro-|F#benzotriazole;PCgﬂm@ﬁqud

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

I be carr ce nor | ' £ ch
25 an ol kal | adierkh bHBRBRESSRCERL, Fihe T AT BheoPRRANSs RS 5
tri(l ower)alﬂé-ylll%\m%@ geid,, thi@emhw:a;m e i cdi iasiétpmpy[léohw antieg, (eete.,) ,

i di di |
Bre ) N (| el R FLhan R e thilfeq Pt s S S RERY L RGBS, |
like. 30 Theﬂr@aaaqr@ﬁnﬂ@nﬁ@mt uablplsam qarbhoixydic amddt Ihe @&adumlq S

usual |y garrisegdy ogenggggiccgej_anglégpé/@{gﬁ & a-Efi%{ Cg“@@ﬂ?ﬂﬁuﬂpﬁﬂf 'Leéiclby t he

above Processes 1to 4 can | sol at ed and puri f 2 convent i on
met hod such %%%@P@@ﬂ:ﬁ@a??b‘ﬁr ‘P*‘e‘é-r&fstadilqmaiértcl ﬁrbééyihhﬂ D ned -crraphy,

20 July 2004, Y 60846 Eg/ﬂp%l/s%%@ﬂrlégl hA @y REIVRHRACEN | 4 4 thted

chr omat ogr aphy, (HPI.C repreC| pi tat ion, desalting resin colum

chr omat ogr agi§: %% Y’-’JE dnidagolep o TSR YE obr iR R oy diRet ApRE T Vs ses
1to 4 my heiohal sedtasrhbs189! Matasditrated Rydkat Qe gthaéy&r%r&etrgﬁlc )

The scopll ofe 450 FrEBoRyeREh Foress (LRt IaTROTEAbThal (Glao I T

pol ypepti de emﬂqmuwdn(yﬂ) estray, lpﬁép@hﬁgﬂn@sﬂer@@emtebﬁneﬁpﬂms&mh as

opti cal iso nd tr| 1,50 m*retric car bon

at on( s) and é%t%“ m(?s?s r arite rnéﬂ%ﬂ')og’ Sﬁlé( “the mixture thereof
are incl udeﬂenmadimlnrbphesybpesbér,t hre= gyrlgsemty i msemrl, opheﬂ':{nmmrqup‘ll | de
conmpound (I)esocr z,@llekyﬁgf_gg%tgpy i nclude solvated conpound [e.g.,

hydrate, et hano ol ypepti de conpound (1) or a salt thereof
may i nclldde pﬁatbf@phenwé thiseatef oramerasyiorthdogstal , f canpotymatiion d be

PRSFLZL O?ﬂetﬂiﬁtgetrs{}%rpowsasm des COAPYNG ) estlerl NEiPLESEPE ddWENTT ON mRY
J)quln %yl 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-



The patent applications and publications cited herein are jhnepRrfghated 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
conpound | Y& ned in the foll owi ng. 25 Biol ogi cal pr oReFiRpL/gR04 he

pol ypeptide compound (I) of the present2f$nvention Test (Antim crobial
activity): In vitro antimcrobial activity of the object conpound of 30
Exanples 4, 9, 25 and 30 disclosed |ater was determned by MC s in nouse

serum as desgys:ifedh Igst %@& . | . wer e

det erm ned Eﬁr[ltér%é rbrI1 %t:g | I.ﬁt i &%@i _n%ﬁ%gl&%g?ﬁép}@g%%iéng?redm buf fered
with 20 nM BEPESaFRPREL -PHel( 20ngth A irngia 20ded 1/ Eeenan@uiyu@@ﬂqea@z@ﬂ—-sl.d
7.3) as at | bk RECU Qf‘en:g' n were prepare
by 231 hemcy%{@???g}g%ggﬁr%%% ut é% PSEX%?QP%%%%%%'CM um si ze of
appr oxi mat elSFhpryagetygieperf | %T?ﬂ]?OW‘Clrﬁﬁlla’tr@ﬂhY@v@Bfii ncubated at 37C for
24 hour ssi n 3%, 1. pRABsM S el $» 11 Red va8aLkhB Q’V\gﬁg %q{bg%r&rsrations at
whi ch no vi si blag%rqa hs%vvas obserp\?re ) 'Ifg)g)t y%e?u?té: 1 I\;I) > (ug/m) Test

or gani smCan®*@&P4PBE&n$PRPSBRAF e <t 10356 A dPIFREPBBT et wf%@m d8e< 0.3
Exanpl e 4 Theiiehjy@cthtespasndetsl P THeIRks 9riPReRPl®dsgamagoundof < 0. 3

Exanpl e 25 The ,obj.ect c oundof < 0.3 Exanple_30 Fromthe test result, it
is realized *Wﬁyllﬁg"ﬁgggg R SFRTIANE BT of 2TREPPI ¥ i nvention has

an antim cr childlophaayiyi byx4 espaak & ydroxddkl fungalmaTédvidy)sallh
10 1-(p~chlorobenzenesulfonyloxy)-6-chloro-1lH-benzotriazole;
so-called Vilsmeier reagent prepared by the reaction of
N,N-dimethylformamide with thionyl chloride, phosgene,
phosphorous oxychloride, etc.; or the like.
' The reaction may also be carried out in the presence of an
15 organic or inorganic base such as an alkali metal bicarbonate,
tri(lower)alkylamine (e.g., triethylamine,
diisopropylethylamine, etc.), pyridine,
. di(lower)alkylaminopyridine (e.g., 4-dimethylaminopyridine,
etc.}N—(lower)alkylmorphorine,N,dei{lower)alkylbenzylamine,
20 or the like.
The reaction temperature is not cr?tical, 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],



In nore details, the polypeptide conpound (1) of the pr ese%Jui %?Qti on
have an antifungal activity, particularly against the foll0ow r¥g ungi 20
Acrenonium Absidia (e.g., Absidia coryrn.bifera, etc) ; Aspergillus
(e.g., AspwiOgilepsss cl avatus, Aspergillus flavus, AspergPCT/i®10124 gat us,
Aspergillus nidul ans, Aspergillus niger,26Aspergillus 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 abxgﬂ ’iﬂ@nqifgiﬁa?g%is%ﬁ@?‘%i Oi%gggg&dgeflyr@_ Candi da krusei

Candi da parapsilosi's, oi de ndi dd tropicalis, candida 5

utilis, etc.dlazaltigdedpdri an?eckpne,d adtodipoeibimycipéhl 61 lamdest-d)-ene,

Cocci di oi desyf{ e:p ;1 i6Rccidioides immtis, etc); Cryptococcus (e.g.,

Cryptococcus neof ormans, etc); Cunninghanmella (e.g., Cunninghaznella

el egans, etc); Fyibepdat ey ipcdpHpairporeanic askdds-al sf et ¢iddi s,

Exophi al & spicéifies acidet propiphierzuenhyt-98nt SrdaceERl deyiapphyt on _

fl occosum et{c# Fonsecaea ée.g., Fonsecaea pedrosoj, etc); 15 Fusarium

(e.g., FusarFHiSArRRCETAECHFCIAGSIT i lc AR £B. JROr TG BSHEmlBafdi ddum

K:/; ?:); Hi ;tthwm:r(le:r:gc, athaf owdzsdm:f dﬁﬁl&subﬁﬂap%mﬁi&a@%&a@t uwh@@@ﬁ .
assezia (e.g... ssezia furfur, etc); rosporum(e. g. ., crosporum

canis, Mcr ocgrb%? egyﬁg‘gﬁ?ﬁe%{bé)‘m%dézoeﬁdr&r; %’?S‘é@&ﬁ@f‘ﬂ?rbg’(fé?g(]é‘?‘ﬁl.s,

Par acocci di cacliet shrchsialsi enshalomteic algdi el §i vz dloroacRentcatid,um

mar nef f ef )5 j.al hor_a,. 5 P i S . stis.carinii,

etc); 251%82%]%%)? lgors}l(?%gr%iggg(ag’tlg.’; Qﬁggﬁ%ﬁﬁh&%ﬁg‘? gg %lge{}%%%?ﬁét%ﬁr;sme c|"‘§%pus

(e.g., Rhizopudhgiprenspeeust wationhizapwidis ageniss [o.Bhi poimsieor yramel et c)

Saccharonycesc4 6. 9., Saccharonyces cerevisiae, etc); Scopul ariopsis;

The reaction is usually carried out in a solvent such as

‘15 water, an alcohol {e.g. methanol, ethanol, éetc.], methylene
chloride, tetrahydrofuran, a mixture thereof or any other solvent
which does not 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



30 Sporothrix (e.g., Sparothrix schenckii, etc) ; Trlchoph)éb Rod- -

Tri chophyt on nent agrophytes, Trichophyton rubrum etc); Trl c osporon
(e.g., Trichosporon asahii, Trichosporon cutaneum etc). 35 20 July 2004
WO 01/ 6084%ORTFEI01/ 01204 33 The above fungi are wel | PRH&ROH01204 cause
various infection diseases in skin, eyex7 hair, nail, oral nucosa,
gastrointestinal tract, bronchus, |ung, endocardium brain, neninges,
urinary organ vagi nal protion, oral cavity, ophthal nus, systemc,. .5

ki dney, bro t a n I
par anasal | cReTiy™ Cafionati BLESY MG S ERlee 1006; MRRes §RAAY,
gast r oi nt estnm:ételammdml &@m@nnlnﬂsb} etct énmaltwﬂt@rlsnsatﬂ B pl sedwcedl | in

ung, bl 0odcoBad 9 Orafey 10ysa1thCLeLy! & dl'@aRANYRER! {£lG COUAGUAM {idnof the
g 4

pr esent i nventioh are usef for preventing and treating varl ous
i nfectious &AHENsEEON 6 R las CRBPREL GRANSs [pedg. FedugetiFopR§Foskaneet c),

pityriasks “@ppeeo! @!le&ﬁnc%ﬂbé}ﬁs' $tc. JChMAtOROCLAS S, geotri ChOSl S,
trichosporosis, asperag6 0Si S, en|C|II|05|s fusar|05|s gony005|s

sporotrichosis, <8RrBRBHFEHR gis d%?@éllaVoFG’éﬁ’y%%s‘?%t imy & SBP%’@
bl ast OFTVCOSiS:‘a,lvlé&taﬁl@;E@}h didysdﬁay@wa&,sepgemaid@wleheo,se@cmoma@hom

t k LIt t i t Osi d 20 Th
combi nat] on S oM AIUTG s BERPRELr PacbinTor & N-yHPREBRLS BRI d5 aBE fazol o,
ket oconazol esixiiucenadzratanf . E&c&ﬂ&mnaamgs@ﬂ Eﬁgélhamoﬂyeera(bs\rsumén’a&ned

anphot erlbch%lc%dsn)fgtlgé %d i pgﬁgﬁqﬂ:afr&deddc@lgnf QLgBdrE %gf Sgﬁg%géan

Abel cet I'sone, and puriine “or
i nhi bi tors SUcl ke USEIdu@S;/tao%tiJlmen‘for Byutyheirnsa mhabas Pmlkdle@ﬂ;ym wesysed

particul ar spj kkegygtpe. lzeafctmoakfagy%@ecwé a%bsim&midrfea %tsg%h@r and

el ongation factor inhibitors such as sordarin_and anal er eof mannan

i nhi bi tors QE®Ta§opreRbHgRIh, S@W%c?é?hc?ﬁa‘ﬁ#ﬁéﬁ%e%ﬁeﬁydilﬁﬁ%‘?ng (BPI)

protein prodi&tr%.h§blﬁbfuﬁ§n)(l\@cc97 @r ¥MRi*2dre Ofh&xayy.ex carbohydrate

antifun agent such CAN- 296; or the, conmbi nati on use of
i MTUNOS pr essan ct:.on temperature or% this reduction is not critical

and the reactlon is usually carried ocut 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.],



as tacrolinus with the pol ypepti de conpound (1) or a salt %@g@@ﬁ% IS
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 use® aigo84he form of a pharnaceuti cal preparati onPCT/gRolexesple, in
solid, semsolid or liquid form which ca@gtains the pol ypeptide conpound
(1) or a pharnaceutically acceptable salt 5 thereof, as an active
ingredient in adm xture with an organic or inorganic carrier or excipient

;
which i's sui babl eyf@Hoditdrdhis aRYLIOBRTHu RS Alos, PHEGS: Al aldson) ;
ocul ar; externf% (topical); oral admnistration; parenteral (including
subcut aneous®" ??%9@&695*%H§QWH%%ﬁﬁ%éﬁkara“@ﬁﬁﬁﬁ?§@l%@¢%ﬁ§?lQDetC-]f

i nsuf f | at i onalipiedtik NeaaRIx80LS abi @M &S £F e Aasealnhal @%&gi)dniéﬁ%*&'ihi,zef :
or dry pomde% {nhalatqr Thebagtlve |ngreduent_nay be conpounded, for

exanpl e, witROCYHES RO AGROREYFLC PR mBRidRGiCaPFYd acRRPtAIIE @gifiers in
a so: i d § or iseperht @0 igr amuldes 2-tabl Bhsty Hrageds, t@@bilagéﬁoaév\%tqeﬁ%%id%
capsul es, or ositaories;.creans; Qqi,ntments: aerosols;, powders for
CRSUTT1 at i onSCTh A 1 AHCHOFA I ad s BF UL Bd- ‘e REPEPERATidy etc 1,
suspensi ons #osynmgacidadnacidgesthpdridsre drops; and any other form
suitable for yse . At d f e y may, _he.included . i.n, the above
prepar ati on %ﬁx%?%aryE%tﬁ%@%%k@?é%c%ﬁ%é%%éiﬁﬁI4i§§%8?léEF? i%ﬂ&gﬁzﬁgﬁ’
wetting, emfEReShHPEIREodsl ofrhgzatenttssteaciemes lohydud:fieriH-or any ot her

comonl y10reyndez stk A3 Bddi-t iy efot 1 vERE aPOLYREPLd .%gl,ﬁgggf?%@eﬁ eQUred,

Phar Mmoot | GBFCRRBHAI G PR ot BAUUN i aeREShEM [ phpirsde 1 hetdesi r ed
25 antinicrobimyl efdent, pROPakhelPEOEasS PnieeBghEhon &fcdli seages. For
P Avenous, S PRI s AT mbRAF Y OR i YA aRP AP B P lereraPbpY
adm ni strat i escar, imsyiphabybdnesr | elththeoghsagt eitdherapeyhi cally
deponds. o T St and LosBERkhEE R brbrtRk i ehetro be
treated, in $MNPTEEELhl hiostterousymivilngéstent pgnidal dakky, diperaflyl

0.01-400 ng @frdhe s-RRIVBERLT €8: SOROUNG (] ), PeL kg wei ght of human being

In the case an ester with a N-hydroxy compoﬁnd‘[e.g.

N, N-dimethylhydroxylamine, 1l-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



35 of intramuscular admnistration, a daily dose of O. 1"2@0’.Tjgly§§0011he 20
July 2004 WO 01/60846 PCT/JP01/ 01204 35 pol ypeptide compoun 1) per kg
wei ght of human being, in case of oral admnistration, a daily dose of

0.5-50 gy 084601 ypeptide compound (1) per kg wei ght RFTHRIHERObeing is
general ly given for treating or prevent2fg infectious diseases. 5 o
Especially in case of the.treatnment of prevention of Pneunmpcystis carinii
infection, the followings are to be noted. For adm nistration by

i nhal ati on, die ieorpeupdssehcé her pr J@@ﬁﬂéntﬂaﬁéliia@thcfern%iﬁ ny&@h@ﬂﬂdz}_azsed as
delivered in . the f.ormof an. aeroso] spray presentation form pressuri
powder s whi E{?f%ﬁlﬁﬁlﬁgleﬁé’ﬁﬁﬁfﬁ?éﬂ”&]ﬁg&‘t he powder conpositions may be
i nhal ed wit fN-th_,e:JajIﬂu@fl—am—haspﬁélﬂ?dﬁhﬂ%&i@focﬂiﬂﬁaﬁég gevi ce. thhet,
referred livery syst for .inhalation is a netere ose, i hhal ati on
ger osol , mhichTlcy fxﬁé% Sﬁ?ﬁl(gf%eg%yja?@d?ﬁé’ﬁﬁ%ﬁxéfi)§6F’B?‘?1Himcﬁe? compound
in suitable mmb'peiileetmtyicsmbbdamidiawrm,@ar—bﬁd rj%o@frﬁ#}lbaﬂ}b@@ﬁlmd 7 Be;:auts_e
of desirabilt irectly treat lung an ronchi . . aerosol adm nistration
is a prefer rﬁe—ogtr?é@ﬁgh‘d ugﬁ—gé%ef‘ﬁ%hr%ﬁrf OPY] ng’gﬁuﬁﬁg‘?s al so a desirable
met hod, espétitatdarbeirerldisi-iff ene tioyl imeydarale)spread to ear; and Iot he(r:I body
cavities. 2 i ent I 1.-nistration may be enpl oye

b A1k RALOPL I B o A s

using drip intraveno mnr's drmi A st rati on by intravenous
admi ni strat iClirp,hetﬂyékeﬁﬁ@ﬁeNreﬂcmmeoaIethoxpesétzm)émes t he

| yophi | iged f.o/1p ,épataih%@s Y REPIIGS 10 b) or its

phar maceut i clawl%lr:l'y0 5 accept a%f'lgflsa t>./ e a 1UE>E{B§PH€E€ pol ypepti de
conpound (1)WY Pelyphasraetat i tenserydc dlaphesphhte cophedmieria t he

conposi ti on oxf@hi1adrSkdeal(end8bh age af4 e present inventionis 0.1 to
400 ng, nor YEBrhferabl y§3 t% %g? , stlidfep nore preferably 5 to 100 30 nyg,

speci f i cal | PESPPOrugstraghlosiday tigonylg chigridg; ssalph chlmyides, 80,
85, 90, 95 ardiekO@IRgl hheopoeserd (RNt ie@RyilUEhhBEoPE M ES j,tsfb%xfogmow ng
O e B BLECl” G AR g e e ot ert a0ty
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.
The reaction may also be carried out in the presence of an
inorgénic 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 Processes 1 to 4 can be
isolated and purified by a conventional method such as

35 pulverization, recrystallization, column~chromatography,



and the conpound (1) identified in the above contained w thj ?
packagi ng material, wherein said the conmpound (I) is therapeu |caI
effective for preventing or treating infectious diseases caused by

pat hogeni cW@R @ré8¥b6gani sm and wherein said 5 packagi ng neREIPAORHhpri ses a
| abel or a witten material which indicgfes that said conmpound (I) can or
shoul d be used for preventing or treating infectious di seases caused by
pat hogeni c nicroorganisn1 10 A conmerci al package conprising the

phar maceut i

| i dent.i f, h
above and E‘a |PF§ 8%%%§$l§§§%§ giré)g‘a%ﬁgﬁ%ﬁ?h&{%éf r’P ]ieel'nntl Itg% P’ the
mat t er st at eizsthiatingheesbmpoehdu( Ichreantogrshbuy) dobethseldLMeor prevent| ng

t ti i nf di ' ' Th
Fol o g Pr epar SPHGUSHITES, SRSFo0oa i Joci iy trpeetiel FEQ%) gy B The

illustrati ng:bttlaenpdeserttts mediviaiten (e ng mprieydisttai, | etREndidaye 2604 W0 88460846

nyclr oxy pP per 1 REL RS 0 CG 0 1 Nty 11 A g (DR (2 b e -4
portlonmnset@@d@dOpedDﬁnth@tpreﬁﬁdﬂﬂrnmentgpn) (1-29 g) with 5 stlrrlng
under ice-cooli ngg Té‘eco”bétﬁ'&?ed’@ﬁ L@&&?%‘fvﬂ%é(rpo%}yﬁeprQdétcé}Hg&ﬁ{H

tenperature for m nutes, sti rre at 600C 1 "hour and cool ed vmth an
i ce bath. Toayhancbudeione MXMQre SWeEeRRRELL SECHi BF oPRBEPRAENETAS)n ) |
and the m xtyye \é@ﬁetz?i&:éi etk e AH a0k E@@%@r{éﬂr@c“ BhrBoR M i (shh@nd

reaction 10 sol utlon was poured i nto water m) and extracted tw ce

with alfi xtdeueles bangdys) a?élﬁé‘tlé $i8en rﬁ%om&ﬁé ﬁnq%e%ﬁ]élle{ e/ Yhergnd aggt r act

was washed wirdd usighuaEtRsn agke st FUhehbeekdat divateidv.er nmagnesium
sul fate and evaporat ed in vac i

sulting residuye chr anmat.o raphed
on silica gel (288°PylEperts \ﬁof“ﬁofgg (uTn)l ﬁu?es%]fst %l-}]‘ﬁgfgﬁé“a%ﬂﬁ‘
acetate (5: sbl\x;/a\t)ed cofﬁbeuﬁdapéjg)n,s hyennital, nengahbeatesi«ed jconpound were
col | ected and evgﬁ%r at

4 (5- br ompent y1 485 BP¥erE LT SRIEARBONL1 ook o He D84 Y R PncLs
8): 1.465(9HMﬁ39;t$ bftyatdD tﬁ&m and nbnrFexrys@61 20rfidH, m, 3.00-3.15 (2H
m, 3.35-3.50 (SHt g%bulg ﬁg’&%&%@sQ% d Qﬁat the polypeptide compound (I)
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



APCI

met hanol
m) ,
m Xture was

MASS (m z):
4- (5- bronopentyl oxy)-1-Nt but oxycarbonyl p i peridi

250 (M'--101) Preparati

(13 m) was added 28% sodi um et hoxi de net hanol
and WE016084ure was stirred under
evaporated i n vacuo.
30 on silica ge
acetate (5:1 v/v)-
col l ected at:}d3
4-(5- nethoxype

(250 M) eluting with a
The fractions contain

on 2 25 To a solu
ne (2.

r ef

m xture of n-hexane and
ng the object

c%%;s/ml

4103%04

solution (14.2
| ux for 4 hRFEIPOFHR4 eacti on
The regul ting residue was chromat ographed

et hyl

conmpound were

gig%g?I%Fgﬁghtoxj%ggbonyﬁgpég?%éﬁﬁgfYﬁs

35 RvR

(CDC13, 6): prepéreél-lby ) hemoaﬁtm@tsrz(q@bﬂocmﬂure O% @ifnted t]cmlqbtzeomamo

and_ 9. 20k} BN (S o Sblfustaidly 1 £ AT Eb1agd pReofRangs ¢

MASS (i z): we@e {npuladtsd SiPrEpar ok odd ShQT@.)r%t igp|a% iCOn -of The MIC, were

(5-met ho
acetate
(16.3 ni),
hours. The

m).

oride et

(10: 1;

yp%@ %h@é@s é:ésg?%&%ﬁgﬁy il Ch»ﬁbﬂbpﬂ'uﬂﬁ% hd- PilsiP1d Gr%h@)i'

acetate solution
Hﬁé Pbseheedi xt ure was stirred at anblent tenperature for 2
reaction m xture was evaporated in vacuo.

The resulting residue
was dissolved in a m xture of dichioronethane and net hanol

50 nml: 5

To t hi $esél Besdhtnas added 1N-sodi um hydroxide (5 m) with stirring.

The organic | ayer was separated and 15 evaporated under reduced pressure to

gi ve 4- 83 met hoxypent yl oxy) - plperldlne 0. 9 ? NMR (CDC13, 8):
(2H, s)*01.50--1. 75 (6H. m) 1 9-2 W) 2 70-2 90 (2H
2.95-3.20 (2H, [, 3.33 43 o&);an@sﬁ?ﬁ 3 5And3Ha Blb26aAPGHP-MASS |
202 (M+) Preparation 4 A solution of 4-fliuorobenzonitrile (0.38 g
met hoxypent yl oxy) pi peri dine (0.62 g) and |potassi um carbonate 25
in DVF (8 m) wapTed¢it ra@ebaind0- 95C for § hours. The

The object compound of < 0.3

Example 4

The object compound of < 0.3

Example 9

The object compound of < 0.3

Example 25

The object compound of < 0.3

Example 30

1.25-1.50

mz) :
, 4-(5--
0.87 Q)

From the test result, it is realized that the polypeptide

compound (I) of the present invention has an antimicrobial

activity ({(especially, antifungal activity).

15

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

invention have an antifungal activity, particularly against the

following fungi.

20

Acremonium;

Absidia (e.q., Absidia corymbifera, etc);

Aspergillus (e.g., Aspergillus clavatus, Aspergillus flavus,

Aspergillus fumigatus, Aspergillus nidulans, Aspergillus niger,

Aspergillus terreus, Aspergillus versicolor, etc); Blastomyces



reaction mxture was poured into water (50 m) and extract%‘}ugvgogg 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 ¥ F140%6and evaporated in vacuo. 30 The resul tFGEHRYER2Be was
chr omat ogr aphed on silica gel (100 m) =®tuting 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-nethoxypentyl - N7 (4- gy.anophen tperidine (294 ng). 35 NWR
(CDC13, 8): (8 152%%%@?%3 ,J%‘.”?&}%J%@g( 5?%): ,,20 July 2004 WD 01/ 60846
PCT/ JPOLl/ 012@4di@88 1288, 2CPlidH albica®sl3CandidedgladRisy], faddddaoHz),
3.17 (1H, dd, .J5 . 9, ; 3 - =3. 7 , 6.85
(2, =oltstigethollil B el icanttas Frofil Qurdida 00 )
Pr epar at i onpBrApsollasien Gndidass petlabaisiaa.yfaxgidatggpicalis, candida
cyanopheanyl )pi; i dj 294 ng) and thiosem carbazide (0.68 g) 10 in
§ )u%lg%, bee. |

t ol uene ahd triftluoroacetic acid (10 nl) was stirred at 60-65C for
7 hours. AfGdrdeepbiragh {®edredstadasnaniudr sryaslopdege®ifiio a mixture of

water (100 m@,)l.apdo8LBY! (808! A& d M o ilek l@cmi@%ysg@@bﬁo pH 10 with

1IN sodi um hydroxi de. The mXture. was dissolved in a mxture of THE (50 m)
and met hanolCIyPEorPyFcuss (Fh@- or GamMiedofreE REeLeEparst tCMashed with

sat urated agueRunghaRdildm ¢blQr) demntrigdmeMer anbygiousedmgnesi um sul fate
and evaporated in vacuo. The resulting precipitate was washed w th

i sopropyP edlferasRRYERéd in vacua to give 2-amino--5--[4-[4-

( 5- net hoxypentophesy k- (80gpj PREbshIE Ik Hdrmfaerylibis], Bxdphiiadipzdlrerk]. 29
g). NVR (CDC]3+CD30OD, 6) : 1.30-1.50 (2H, nj, 1.50-1.80 (6H, m ,
1.90-2.10 (&)%), 2.9-3.10 (2H, n), 3.34 (3H s), 3.35-3.70 (7H, m, 6.93
(2H, d, J=8 rplideymoph§Boh2ke.qd, HoRIA3dphyt2n APGCLcOMSE (aticd): : 377 (M)

e oo aRas s LR e Bl AP o
15 Fusarium (e.g., Fusarium solani, etc):
Geotrichum (e.g., Geotrichum candiddum, 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



30 (1.29 g) in ethanol (20 mM) was added et hyl 4-bronnacetbbq§§%g@ae (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 resulting precipitate

was col | ecWsH01$P846i | trati on and dried. To a suspension OFCEHIELHI2EE] pitate
in xylene (40 m) was added 35 trifluorogcetic acid (4 m), and the m xture
was stirred at 20 July 2004 WO 01/ 60846 PCT/JP01/01204 40 reflux (1300

for 5 hours. The reaction m xture was cooled and poured into IPE (300 m).

The resulting precipitate was.filtered .and drie ' . .
4--[2-[4-[ 4-(5- n@i‘%oaxbyoa’éantfﬁ‘g%y?ﬁ? p“éerelicidik%l-oq"f- 9P %%%%ﬁiavrﬁr%uaa%%fﬁ? °2h
[1,3, 4] thihdéaged inbskish] bewzohainmchdib, etdnll mestes, eistiradnbaseinal aci d

?alt (2'011Q}acé?_éroggkusyfﬁun%%Hé%dgla}digﬁi45%45%1 ﬂéniﬁ%@sgcg¥§na§§: 1.

organ, vaginal protion, oral cavity, ophthalmus, systemic,

5 kidney, bronchus, heart, external auditory canal, bone, nasal
cavity, paranasal cavity, spleen, liver, hypodermal tissue, .
lymph doct, gastrointestine, articulation, muscle, tendon,

interstitial plasma cell in lung, blood, and so on.

16 - Therefore, the polypeptide compound (I) of the present
invention are useful for preventing and treating various
infectiqus diseases, such as dermatophytosis (e.g.,
trichophytosis, etc), pityriasis versicolor, 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



, » 3, . 1.85-2.10(2H, m, 2.30-2.50(2H, m, 3.36(3H, s 55(5H,

m, 3.60-3.80(2H, m, 4.40(2H, q, 10 J=7.14Hz), 7.57(2H, 2:1’20? @@? |

7.84(2H, d, J=8.40Hz), 7.91(2H, d, J=8.79Hz), 8.13(1H, s.) APC I\/ASS

(m z): 549mﬁlﬁ})84pr eparation 7 To a solution of 4- [2- [4’—"?%’&’1’1/01204

(5- met hoxypentyl oxy) 15 34

pi peridi n-1-yl ] phenyl]imdazo[2,1--b][1, 3, 4]thi adi azol -6- yl]benzoic acid

(e'zfgylm)estegI trifllﬁoroacetic acid salt (2.01 g) in a mxture of nethanol
and tetr [ 0; he

m xture was refIFJE‘}')’fgeg)IhtgIEHI ggﬁg%Qaidc)oﬁﬂﬁgg%gggg%%néﬁnlé?q:grgeeg\%ajé{%:%no ogpg%%ured

into water b20fsed jndik Z0rmdjfustdthinecgHt2call tiy apewrat ipgt. foahexpeBdet i ng

preC|p|tate II Wi S t ter,

I sopr opyl aﬁg%ﬂl & é;ﬂtlrrjie"ﬂqjltaﬁndd IrlPIJ:' ?E?)an?%@omgﬁo‘femf t \ﬁf-s- tﬂhwa

met hoxypent yb@xy?pt@@hrfmmmdy”bh@mﬁl pharmpgarbioal Y acceptab e - salt

1-b] [ 1, 354] Eﬂb?gbgz%g?'é@ﬂ%i Pﬁ?eaféﬁlt G5 28mPkture hﬁ%lh M‘f‘%ﬁ'g(dﬁl@ 02

(Negative) ) Preparafion To a solution of 4- [2-"[4
(5- et hoxypénpyg@xiﬁ carrier or excipient which is suitable for rectal}

pi per i di n- 1ouhhehery! 1isd£azof ubdahl 1nBatht hordi azalrf; Wtpkhhenzoic acid
(1.28 9) and 1- hydroxybenzotn azole (465 ng) in dichloronethane (50 m) was

added 1-et hytoBitall: de¥t BAHRISSFRSHPN) PAFRORTH dE 1Ol ori de
E \é\ﬁga}r g? 3 e%%ﬂ_%ﬁgﬁﬂéeu?ndlﬁﬂl%x{@d&lw an\aa.s;nﬁt;amutme%;mhﬁ)r nidgliniat ranhbast
reactl o Xrure was eva at e I n
ot A C3noprELr Eeh: B I RaE el S (B ThTCERAS TS AL IR T)
preci pi taten%&l%éhﬁdowcﬁnyWim&Ieraﬂdlth’Et()SO m) and drl ed under 20 July
2004 WO 01/ 60846_PCT/ JPOL/ Q1204 .. 41 redu%ed [ ES B t%.qhve
j)r edé)r@:g e, Wi

B [2-[4-[4 (5. RREHSDEhCPERHRT bR e

the usual non-toxic, pharmaceutically acceptable carriers in a

, solid form such as granules, tablets, dragees, pellets, troches,

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



[2,1-b][1,3,4]thiadi azol --6-yl ] benzoic acid benzotriazol -1 g ulvedbgr (1.26
g). 5 IR (KBr): 1774.2, 1708,6, 1604.5, 1471.4, 1365. 4, 13 & X cm1l NWR
(CDC13, 8)130180(8Hn)185210(2Hr’r) 3.05-3.30 (2H, m, 3.33
(3H, s), 3WEEUH0ME (44 ), 3.55-3.75 (2H, 1), 6.94 (2H,PCEIRYLBI20MU )
7.30-7.60 10 (3H, nm), 7.73 (2H, d, J=8.78%z), 8.00-8.20 (4H nm), 8.30 (2H,
d, J=8.46Hz) ESI MASS (nfz) (Positive) : 660.1 (M++Na) The Starting
Conmpounds used and the Object Conpounds 15 obtained in the foll ow ng

Prepar at i on ;9;1‘@;@;1;\1@@ bampb@naapjl)eperascgbﬁéd i-hldff M&m@:ﬁ bE?n%ﬁriﬁlL@aéB; the
starting conpound.is in .the er colu te ornula o e objec
corrpoung ar ggjﬁor?rallhé‘dfnﬁ%éﬁgﬁﬁggﬁ% é%ﬂg& Sey 0128 - 3uPY BBHRE WhHD1/ 60846
PCT/ JPO / Ol%ﬁﬂyp@t&ﬁép:&drﬁidtﬁm NO) bermiy ae@hﬁef(}uh@ﬂbéltﬁg) dEN QI Y |

] ~ . ~ 1
£ O~yN gRa qq g g_g%OB%lng or prehlroen ing infec g.%us dJ.StIe\I.E'\_lses NRBc. H O

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



" Na@SO ~ HO Preparation 9 To a solution of a mxture of B%uﬁé@bﬁ'”g
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 adBEWIS8Bum cyanoborohydride (1.71 g) with stirrPGPIRL0128hi ent
tenperature, and the m xture was stirred3@t 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 solution (100 m) and
acetoni tri | & POhdtbmpdlAaty ieohd 4 m&h@ddweeéoﬁeama@w@tmﬁ Rall

sodi um hydroxi de. The  solutjon was subjected to colum chromat ography on
ODS ( Dai soRp@kagdpg1patensnbo- Orren ﬁa&aie?%ﬁﬁkcmﬁ%%qieblbyl%. so 15 Co.

Ltd.) ) (40GHdErapRubt cAYLY R addt iWet bowz%ﬁren%@%@a&ﬁ@@hﬁ;ahbqnﬂé&t%h%r and
25% acetonitrile in water. The fractions containing 20 July

01/ 60846 PCHiFsGEES1584sedad ¥h1%a‘btb?%ﬁﬁlcc6}+ﬁ68ﬁagﬁﬁ%%mco?n%dﬁ?c¥%ﬁd said
evapor at gd meagflﬁgwﬁ@@brﬁle&ampeﬂs@s reIByel aehoft tttidremai8ei s Sindu® was

| yophilized i ve e ob £ t conpound (. 9) 4 44 R (KB 1632,

1516, 1452, lfléiil§ te5, H ?‘B\?Eéldesca 6%‘81‘% Qdeé’rs 8Hz)

, 1.11 (3H, pﬂreveﬁ%&n@%)ﬁreﬁt&ﬁg(ﬁhfe@ﬁlorﬂs élﬁ!s@a@@s(cﬂdsel@ by%)aﬁﬁroz_jeﬁﬁc (4H,
nm, 3.30-3.55 r%i 3.65-4.45 (16H, m), 4.70-4.85 (2H, n) , 5.36 (1H,
s) , 6.71 (fg° &"’r? SBsHz) , 6.77 (1H, d, J=8.29Hz), 6.99 (1H, s),
7.30-7.45 (5H, 10 in) APCl MASS (rdz)(Positive) 1175 4 (M++Na) El enental

LS oL ! SN, S8l S AR, ©

repar I on
trans- 4- et ydmppelicherapet 1N 56 ghei conmiund (Atetdent (BRI ver ebaveed

%U)CCSMStS'hvglt ?érfcf Ll DYt a0k Mat el 23s8kLaR08 CRNANGTH! LARYL: Gl 114G (3,38

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.



20 under ice-water bath. The mixture was stirred at the sang j, grature
for 1 hour. To the reaction m xture were added ethyl acetate (50 m),
water (50 m) and IN hydrochloric acid (20 mM} wth stirring. The organic
| ayer was ¥¥hHr68%846d, washed successively with water, satPEKE$/88BNIeous
sodi um hydrogen 25 carbonate, water and7ysaturated aqueous sodi um chl ori de,
dried over magnesi um 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= 46HZE?J\i 95-1.70 (5H, m, 1.70-1.85 (2H, m, 2.00-2.20 (2H,
m, 3.00 (&?%5—%—4, 50-4.70 (1H, m Preparation 11 Piperazine (54.9 g)
and net hanol (5reMg swdsitstonr pédlal-1Z200G yiaxyostbongd~45 m nutes. To the

luti dro 3 -4- t
(3570 ) ARSI S00 e o ausb Rl SN Ao AT e
stirred at pbh’e:usraerrsfset aﬁa’@ldatsudeumohy@ri@@r Ea0fireoil¢odli A, 9t ovitHe

t th

it ur o of "ot pE AR SPe0808 1 b2 e g R R L PR T 0
col | ect ed, stiieed aierrbiengnosipersuifatiomid siapbest et irredaetiot0the
resul ting g6l dug, vaga AT goranhed anpsthl C2odghe GRAREILL Slatting wi th

a mxture di ch or onet hane, net hanq conc. ammoni um hydroxid

(4:1:0.1 vwe}. adtﬂl%dflra'ittql&ism@@ﬁﬂéﬁﬂ?ngﬁt% esi raag ééﬁp@aﬁaur%\/eW%s

col l'ected gpd gyapor aér@:;ielmd%mbegaeege pf@ﬁs:vflrﬁ)dx% gl ‘tﬁelge&bﬁlorl' -
(4- et hyl cycl ohexyl ) piperazine (17.76

J=6. 961f) , s9lublan gias Bpured inte watar 8(8-0@1114'-) @pd QX’B’Sa‘?t%t(“’}He W)th
2.45-2.60 {4kixtide o&F 8é:t112_,x195c(e&hiteﬁiseﬁﬁi) MNASS r{-He&khhBOKB0I ME) : 1BTe 2
(Mt+l) 15 Pr ﬁgar ation 12 sol t| on

4- [ 4- ( 4- - nBERYPEhSRPCY RS M- hysa %&iﬁé‘[z?%‘fr?‘]"b%r?%élﬂé PreF gy IS ri di um
bl ack (30 BEprimagnediiugt wuefatet abdtarnporated jnanscuret hahel r¢2ubtingas
SLirred, undeheud0 AITSRRNRLLSCRLSRSNTE, ol Mg A0eTahlin MOl ThE
Et hyl 18- [ eimtxiyre nEtrinecyaieomad pthyll aceiper 42k ﬂ:vabenziBwt éraq:a’dlons
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,



ethyl 4. [trans-4-(4--net hyI cycl ohexyl) - 1- pi perazi nyl ] benzgatgy
obtained in the ratio 5:1-6:1 by thin-layer chromatography 2' I‘ﬁ)reparatlon

13 To a suspension of 1- [4 [5 (4-1iodophenyl)-1, 3, 4-

t hi adi azol WX PgAeenyl | - 4- (4- et hyl cycl ohexyl ) pi per azi ne ROIIR§Y 0204 DMVF (40
m ) was successively added ethyl format3g (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 soI ution (4.43 mM) with stirring and the mxture was

stirred at 40C for c{mLy% '.l;han&e c%bl?g)[ mé(tﬂf e(clgﬁma%dadg g &i?l SORT opyl

ether (600 m) . The resultlng preci ' T \Was | ecte Ttrati on.
The precipitate was didEia)ved . FHE (3B, (200 313453 .i5dsdbHkl ») maB e70-ab s8er e
filtered off and sol '.o% was 20 July 2004 WO 01/60846 PCTIJPO /01204 45
concentrated in vacuo. T 3 resulting residue was washed with acetonitrile,
and dried to giARCTtMAAS An{/3)<[ 20p4{¥A=-101)

nmet hyl cycl ohexyl .) - 1- pi perazi nyl } phenyl ]--1, 3, 4-t hi adi azol -2- yl]benzoate
(1.07 g). 5 NW\R (CDC13, 6): 0.93-0.96 (3H, m, 1.39-3.'37 (18H, m, 4.42
(2H, q, J=Rrapegatien ds (2H, d, J=8.9Hz) , 7.87-8.17 (6H, nm) MASS (mz) :
491.4 (M¥+1) 1 r o] rggé,l}yl tiphenyl phosphoni um
brom de (13.7 OT(%D aepﬁlq}ﬂlgt(}l it Z (g ﬁg{m%ﬂg‘bﬁoﬂ ur3‘|'1 %]eFt but oxi de (4. 31
g) under beéownb@%w@ﬁrnﬁt ¥ 90 S ﬁFBElfQﬁetP@ H3Gr Bl atWagrbi ent

t enper at ur g4qéf Mﬁrtﬁ'QQBbeﬁcrﬂicﬂ'l& étw:a%@e&a&é S HRG¥ BrONP (1Y, Oargd Was

dropvm e added to ol ution under |ce-cooling and then stirred for 1
hour at?r obh? “tlé‘ﬁb’érea‘tfﬁ?e“lﬁ}’@df BhATVEH %F{E}P%r%‘ér%éﬁrre% WS wal®® (300

m ) hagd ?Xﬁéa@tﬂﬁh En\_Mé&@r‘éﬂ vk @bbgbraaéﬁaﬂrﬁvgéﬁednthg remat%fgr 86§ 5duger e
washed wt S rated aqueous ,sodl um G rrae rie ver S] um
Ul fat o antEEoHFGPATEd Thahu Heos B en o O HIRE FE MG e ChOSL hashed

with a m xborml of rrﬂexan'Bo MSeBblhtacﬁtvai£ addedllN+sQd(B00yapxidbhe(5

resul ting ci at.es re cohlected .an re chro raph on silica
gel (500 rﬁ%}Se .éllg ng l\lﬁ]i:'hnga (riﬁ&lxtufga f%ge nweasanscfg%tr%gle%acggate (5:1
v/ v) . l1Yheefapetiiond WElagontesivcedgprhesdesi tedyicmrgousd were col | ect ed and

evaporatedmethoxypentyloxy) -piperidine {0.62 g).

NMR (CDCly, &): 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},



under reduced pressure to give 8-nethylene 1, 4- dioxaspirob?ugbgﬁﬁgne (5.56
g). NWR (CDC13, S): 1.70 (4H, t, J=6.46Hz), 2.29 (4H, t, =6. ), 3.97
(4H, s), 4.67 (2H, s) 30 Preparation 15 A solution of 8-nethylene

1, 4- di oxasMQG{64348] decane (5.55 g) in a mixture of acet eV RBEURPY and
water (4 m) and p- toluenesul fonic acdd nonohydrate (1.37g) was stirred at
anbient 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 mxture vas Stiriedoabsabyer) ! aTRSr AiHT eud 01 aupsy F1dultzacet ate

(150 m) was added to the reaction m xture and the solution was washed in
turn with water, satiuddtddRaqddeud=3o#l wrhyr2O§EN /cdr B8ndsR: 55kbnd

saturated aqueous sedisymschborgge.ndrice@soyeh, BINRY WiHSY| fabe and
evaporated in vacuo. The resulting residue was chronatographed on silica

gel (150 m) elutin@wich-86REXture of n-hexane and ethyl acetate (9:1

viv). The fractigyy ¢Rrisaihi/Rg. tbhe @esj red conpound were coll ected and
evapor at ed under reduced 10 pressure to give 4--nethyl enecycl ohexan--1-one

(0.98 g). This conpound was i medi ately used as the starting conpound for

the next st&parfA|pArAti on 16 15 To a sol ution of
,1,4-dioxasp|roi4,5|aeqan-8-one 96. 9 i thangl (1 1) was added
portionw se sodﬁLﬁﬂ%ﬂﬁﬁﬂﬁyHFi35(%Z@eéhg%ﬁp?ﬁkiiéﬁxﬂ§%66%ring. After stirring
for 3.5 hogysn y1)¢A pe@aalingg (2 dheng)eantli thiesehitarmes deucoessiyel y

n 20 PhoutR SRLHARE 201 Te NS TBOF PP ERER oA oY il SgeaBry R
silica gelaelatiggjcwidh Tahaixsur @fgkrhesaingndhet hydciomt atatuge:wgs The
e PR Y PR CoRSg  VESp e
(CDC13, 8)ml) lamkl 2dfusdétl ty) pHIL TG0 L¥+bodum Jygogdpe - eppepyEe i on 17
To a solutjon of 18t PUhYl ArdRnty QEoPReMEPXN) - hnd methanol (10 ml).

15 The organic layer was separated, washed with saturated aqueous
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, 8): 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



30 pi peridi necarboxylate (12.98 g) in nethanol (70 m) was Zg%ﬁﬁ?} 38%

sodi um net hoxi de net hanol solution (37.8 m) and the m xtur gtl rred
under refluxing for 4 hours. After cooling, the reaction m xture was
evapor at edWhin68&4Go. The resulting residue was chronmat ogPGKRETOEHM si |l ica
gel (400 m) eluting with a mxture 33g0f n-hexane and ethyl acetate (5:1
v/v). The fractions 20 July 2004 WO 01/60846 PCT/JP01/01204 47 containing
the object conpound were collected and evaporated under reduced pressure

O R X e e A S BRI CALO B8 B 0 31
Zezt ?t e|to d?rxemmlam quEtlﬁwo :0/) Ut iThRe @ésﬁﬂflyig éréd:iplttﬁjmmaatﬂi](t&é&&llg)

nmet hox yl .oxyme e rifluroace
ot ass um st B e ) L R A e o Be g T Put it M0 or 4
ho_ur S. Thel-rﬁa](;mewylrmmdaew\aslmmm,|411tt¢11\aetuerzol€65@1 hbgnznic: extirdact ed
tw ce cet 80 n The £ az_i&tezwsrle ol |l ected, washed with

yl
satura g §5d E‘HF%?%%% S A5 ed SVer mag fieS! um sul fate and
evapor at ed in \I‘Q’IRJ(()CDQ53TH:@ r ésdlt t:ﬁg, rtesyddel Waz) cﬁr-dﬁaﬂedﬁabﬁéd M silica

gel (200 m) elutinggsibhig ! P, of, Jy-Bexangzandnet hyls@cedmt &)(,2: 1
v/iv). The fractions cont ai ni ng th des.\)éoegit und £ %)I ﬁft ed and
evapor at ed under reduceq? p?ésé He Ry %&I (§Hf4m¥\ﬁ
rlre'tzgoxybgt%/gaxy%et h)m=)7014mzpezvd§!’v]tmn,zoja,t?eT=(82786Hg), ZOBNI\/FZI(,CW(S%B 3)
: H, dt
J:2.4éognd J=12. 8Hz)]LT_% 4%%@ gll::gl ”';? ]do(l?rl—_|:zh) %g(zgg ?gli—? 3 35 3.50
(4H, , 3. 75FF30 MRS, (m)fz)zl 349 +}, 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

(M +1) Preparation 19 To a solution of tert-butyl 4-5-
(et hoxype&‘%&%ﬁé&&@hﬂl) 1- pi peridi necarboxylate (1.75 g) in 30
di chl or onet hanerd 30 s@utasd aﬁl Sot.@-(«ﬂ-?z?rm-)nemxggaﬁdytéxﬂuor oacetic
Ferper Bt ures PO g TeRERYLALEF =S bk thie ks AP ABPARER TR vacuo and
azeotropi cql | Wertticsitd blc@d ethyl ester trifluorocacetic 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 added 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



three tines with toluene (30 m) and dried in vacuo to giv% 35 004

4-5- (met hoxypent yl oxynmet hyl ) pi peridine trifluoroacetate (7. 9, u'i'(? 9u| y 2004
WO 01/60846 PCT/JP01/01204 48 g, crude oil). A solution of this conpound
(1.89 g), ®86084-f| uor obenzoate (1.21 g), and potassi unkCEIEMIE (2. 30
g) in DVBO (20 mM) was stirred at 150@ifor 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
chloride, dried over ma%negi umas'IL)JIfat & ariq,ee\égigg %g? i_n5yacuo. The
resul ti ng TERYRE REESSUERr SRt SgPaphed s i'cd?gll ~t206°m ) el uting with
a m xt ur e mefhdkheeayd cxyd pepbyl danel aple izny1VAmidadbe fractions 10

cont ai ni ng ir mpaund were cql | ect.ed_ar undar
Feduced pr st (e RaRRy R e TacyEbSrBie R0 BURRBLRL AL INGA

met hoxypeneéytexyietddylg)... - 1- pi peri dyl ] benzoate (1.21 g). NWR (CDC13, 8):

1.20-1.50 (6H, , Q- 5 e Ly .9 H . B4 (2H, dt,

J=2. 49 5?md 12.711[3)(,&31'511?3%8&(%76%', 63:]66.7@2@)?43?3%’ ?%ﬁ?g's‘?c 3.39 (4H, q,

J=6.57Hz), 3.75-3.95238H4 e 14.32 (2H, q, J=7.10Hz), 6.86 (2H d,

% =9-h?6Hz) : 7£ 90‘“%?3“’(02%1@4:)3? O%*.Zéoffr@d)a{s@#,l a0 éZQ. 20-2A 50! w.tr%,orm)qf | ][fet _hé'

-chl oroni cotinate .4 g). and pi perazjne .39 [ sul.f oxi de

(125 ml) was heat ed 3xt?3~Pod€ f(gFImeEougsj‘Jt]h c§ Peé’gﬁagdg?u{%%f Wrrh

wat er, followed by ®@a3-actiicon2mj tm) etchpld a2k at,e JI&8xPAHEhe Todhbt heid

or gani ?0 layers were ypshed with X@f-l?rd,th 1) Gigiyed 0¥epoIRypeS| AN syl fate,
er 0°giv

25 fil ed "and evapor dt ed 't a crude product that was triturated with
i sopropyl et her-hexdhe® d2firedd AEBR§PEB: (1-- pi perazinyl )nicotinate (25 g)
as a light yellgyy poveer i MYRE6EDELFe) 8) 660 .1 8kl s), 2.94-3.01 (4H m,
3.63-3.68 (4H, n), 3.87 (3H, s), 6.58 (1H, d, J=9Hz), 8.01 (1H, 30 dd,
J=2.4 and 9Hz), 8.79 (1H, d, J=2.4Hz) ESI MASS (m z) : 222 (M+1)
Preparation 21 #héadtiitimiCopbunbst ybed-4drk (et bbyypear bonybpdenyl ] - 35

L pipegidi necarboxyl ate (3 93 ) ina mxtirg of mebhangl 158,20 Ay 2004
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.



49 m) , THE (40 m) and 4N sodi um hydroxide (30 nl) was Sbbﬁhg%oéi 80C
for 2 hours. The reaction mxture was concentrated in vacuo resi due
was added water (100 m) and adjusted to pH 3 with |IN hydrochloric acid.
The sol uti B®0ABextracted twice with a 5 nmixture of et h)¥T/HIRPE (100 )
and THE (50 m) . The extracts was drjged over nmagnesi um sul fate and
evaporated in vacuo to give

4-[1-(tert-butoxycarbonyl)-4-piperidyl]ben. zoic acid'(3.64g) NVR ( CDC13,

6) : 1.49 (9H, s)., 1.50-1.90 (4H, n), 2.60-2.95 (3H m, 4.10-4.30 (2H,
m, 7.30 (2+k—drf&s8733+E%r—v*&6~8765—f2+k—d7—&EGTiﬁqﬁﬁ——4EEf4M&SS——€niz)
(Negat i ve)| Prgoarat iammiol) | Preparati on 22 Tdoamydeuti on of
4-f1-(tertrbuf0xycarbony|)-4 .15 piperidyl)benzoic acid (3.64 g) and
1- hydr oxybenzotriazole (273 g) in dichloronethane (40 m) was added
l-ethyl -3-(3' - dinethylaninopropyl)carbodiiqbd@ h ochl oride (WSCD{HC1)

(4.56 g) and the mxture was stirred at a pedaure for 3 hours..
To the reaction mxture was added wat er afi an 0 an organic | ayer was
separated and washed with saturated aqueou Ml oride, dried{over
magnesi um sul fate and evapprated in vacuo. WA 30f the resul fing
residue in THE (30 mM} was{ added to a sol ut i @f annnnlun1h$droxide
(10 M)- in THE (30 m) at anbient tenperat QﬂQ?%@ m xture was|stirred

at 25 the jsane tenperaturel for 1 hourwackso eaCtion mxture was ad&ed
ethyl acetjpte (200 m) and{the organic |aygr was separated, washed{w th
sat ur at ed pqueous sodiun1ch|oride, dried over magnesiumsulfate and
evaporated] i n vacub. The pfecipitate was chronatographed on silicajgel
(200 M) eluting with a m kture 30 of dichloromethane_gnd nethanol ({9:1
v/v). The fractions contajning the desired ﬁ@nnpund re collected|and

evapor at ed{ under reduced pressure to glmgctegiﬁyu y|f4Nﬁ€Wh
' (cbc13)|

(am nocar bpnyl ) phenyl ] - 1- p} peri di pecaphoxyl at 3. 34 6) :
1.48 (9H, k), 1.50-1.90 (4H m

| 1 "50-1. Yy 15-4.30 (2H, m
'5.75-6.25 (1H broad m, |20 July 2004 vmbexLQF g Hbots 01204 b
7.33 (24, W, J=0.14rz), 7,76 (2H d, J=8. 28R (mz) (Pgsitive)

327.3 (M-+Na)

Na03S0
HO

Preparation 9

To a solution-of a mixture of the starting compound (%) (5.4
5 g}, 2-ogo-1l,3~diacetoxypropane (4.85 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 overnighf. The reaction mixture was concentrated
10 in vacuo. To the resulting residue was added pH 6.86 standard
buffer solution (100 ml) and acetonitrile (20 ml}, and the
solution was adjusted to pH 8.5 with 1N sodium hydroxide. The
solution was subjected to column chromatography on 0DS
{Daiso-gel, SP-120-40/60-0DS-B (Trademark: pr‘epared by Daiso
15 Co., Ltd.)) (400 ml) eluting in turn with water, 20% acetonitrile

in water and 25% acetonitrile in water. The fractions containing



Preparation 23 5 To a solution of text-butyl 4- [ 4- 20 July 2004

(am nocaxbonyl ) phenyl ] - 1- pi peri di necarboxyl ate (3.34 g) in 18 m)
was dropw se added phosphoryl oxychioride (3.07 m) keeping under 10 C with
stirring- al® B84 xture was stirred at anbient tenperat PH1284

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

m). The exbr&seBso w?@nﬁa Jea\f&%omgetéatéﬂ@b%@pagaeea%m vayclLar i de,
dried over magnesium sulfate and evaporated in vacuo. The 15 resulting

resi due WaErEﬁFBH%t%%r%?W%‘fF Gfefioicaiyer (Bow FRIidua mwasmgvaphhlazedixt ure

of n-hexangcagivettié SRRt &dnbolin® (P) (dhegfgactions containing the
desired conpound wer e co Iected and evaporated under qﬁuced pressure to

gi ve tert-butyl 18- (FBE) oyHtiohemOy - L4pf pet? Ginelchlt K8yl ate (3.13 g) 20 IR
(Cochs. by - 1. 42”‘-‘?89”@5‘”&%7558 EN LD R N R A T W TR
(2H, m), 7.30 (2H, %4%?Hz)1 38 ‘75.%0’ oH - ‘go“%-f’é égliiz)m) rAaQSOm
(mz)(Positive): 309(1&{,( ey, Ng) . %r-epasat('mn r2)4, Asmsqwz;ea aftedi, smi;

nd pot a5, um car bort £k B (g "o 3 PbiED £hs 41 G i TG La0c
and pot assi um carbonate

for 4 hours. The rea€tTDn{IH xdyr 8&=8az9jyr é&d dont{dHwas ey .30 71Kp &b,
extractgd twice wt ethyl acetate (150 m). The extracts were collected,

washed™wi th saturat’ed aqueous sodi um chl ori de, dr| ed over nmagnesium
sul fate and evéb@laiﬂ%%ﬁlhn/(ﬁdcmmsftheebeshlﬁn@ (ESiRle was 35

chr omat ogr aphed %%%%ﬁ%%*ﬁgfs(l%o%a%b ekytia %‘ﬁ{tﬁ‘ @%ng e 20 July 2004

WO 01/ 60846 PCT of n-hexane a e (2:1 v/iv). The
fractions containing the desired conpound ver4é il ébtted2ant Bvapor at ed

under reduced pressure to give ethyl ébuﬁgtsc44{A06nq.;ryl4c4ychogegyl)
-1--p|E§ra2|nyI) benzonitrile (2.81 g)-. NMVR (CDC13, "0.93 (3H, d,

J=6.87 1.40-1.80 (9H, m, 2.15-2.30 (1H ﬁ) 2. 60 2 70 (4H, m,
3. 25-3. 35 bébparation 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



m, 6.86 (2H, d, J=9.06Hz), 7.48 (2H, d,'J=9.04Hz) APCI  MASSH 2004
(mz)(Positive):284.3 (M-+1) 10 Preparation 25 To a solution %y

4- hydr oxycycl ohex‘%l cycl ohexane (25 g) in acetone (250 nl) was added
dropwi se W ring 2.67N Jone's regend (77 m) at OCGCHFRVMRZ% ure was
then stirred for 1 hour at OC. The orgdnic |ayer was collected and
evaporated. The .15 reaction m xture was added to a m xture of water and
di ethyl ether. The organic |ayer was washed with water,- sodi um hydrogen

carbonat e ek} on-ands PELDE. o1 h<0L ARl CorbSle RS shakehcand . _didiast over

magnesi um's e magnesi um su s filtered ‘off, and't

f| | trate wasotiommerita dthed readsionediisedr rwess adslez) vaged) ¥&50 ml) and
--cycl oh n 1 10), )

1 4°1.9 (8 }Y&%&E % %1@&? vﬁln%}g = mNWuQQD%%aetﬁégl aQ‘e%a(%e i@d"mlg)l

(M-+7.) 2531 3 a&lacwnnﬁe -A ?bleu@xéna@ifs N s [ccdiiesitiede friad %r%ru n

di chl Ofﬁmﬁﬁﬁ%lxﬁﬁgum&&&@%a@@é att(écrzl%v%du& nrrh@qg@gmasﬁ@sﬁw&e and a

solution of dinmethylsulfoxide (6. M) in dichloronethane (6 i), was added
sl ow y andvas ichrepa QgriBhﬁﬁir%‘t%’sha‘?a g?éd G%m%hee#% Bhth SV S4ER e was

added a SObfltap&hmrcﬂneth-a%t hex¥hatel andidse] heenilmdhobréRide g) in
di chl or onet hane /m) sl OV\Aé to.maintain the reaction teg‘perature and
v
a

stirred fof4pl BOi"Pol}f t TheoEraehipRe TRUA RN HeuFESHEES o und

triethyl any8ge (dZL Yectdd a‘iidO\MvﬁpOIBEthﬁmézeaﬁédlmhdﬂpﬁetmaral tovgird 0 warm

to room35 t{e e tur é% tl.on m'xturf..lu aded amoni.um chl ori de

20 Jul y¥ 2064° f%‘?f‘g@’ C3EGY R?@ﬁraquzn%o ti'oh %nid ethyl acetate- The

organi c | ayer vinsR t(@oelsand) dri.@@ (Brerd madgéeSictin) sul f &€l . 6Bhé8HRgmesi um

sulfate was filtered, o n he |I S n t rat,ged.,u educed
ed | érget]hs% Tkl - B 30 (S87SEYY, Al 61% 4

pressure to give 5 NWR
(CDC13, 8) : 0.9-2. Bn)(,1&—185n=)2 953(4673rw (1H m o, 3 35 (3H s) MASS (nlz)
1233 (Me+ 1) Pg n LUy I.Oi]8§f2 Mt +1 '

4- (4- hydr oxyphenﬁﬁcyc#sgh(é%ﬁé‘%é’éﬁgg % | 5domethane (0.828 m) in
N, N- di &t hyl f or mam de (50 nl) was

Preparation 12

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



treated with potassium carbonate (4.36 g) at room tenperat upg, %‘i’)f) 428
hours. Water was poured into the reaction m xture- And the regu ting
precipitate was collected by filtration and washed '15 with iso anol and
di i sopr opyWQ4H8$45t 0 gi ve 4- (4- net hoxyphenyl)cycl ohexano?\%T’{Pdﬂglf

(CDhC13, S): 1.75--2.35 (4H, m, 2.4-2.& (4H, m, 2.9- 3.1 (1H, m , 380
(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 9) '“co?}cfé%wat(eao%ﬂiﬁaca@s aﬁféedrels%%oceabl 2dL YA ER kil wi)kn and

25 hydrogen gas at atnosphere pressure for hours. To the reaction
m xt ure wasdtonidgrade, Thedfﬁnﬁ?@t@ v%lé’ec@ﬁ@e'ﬂrt Aat&albyl4vidor ation under

: : < 1 Z0 CDC13,
rS)e ugegzpr(r%ﬁ'}yl)%ytc(ioﬂ'sié?lﬁ - = gfb M@J(}%E@%@lt@ng 51911@%13@ 751N(|YEH( o

2.3-2.45 (Y2Hbemzopmss (EaP72)9) - 149 (IVH--23) Preparation 29 A mxture of

Ci s-1- (s4- met hylmgcl(eﬁemt(l Bk Rﬁrﬁ—lm%(?@ﬂﬁ 9), 1.36- Efm|(1‘$ﬂf|rmpf ahanzoat e
(41.0 g) and potassium

arbonate (67.3_20 July _200 084
PCT/ JPO1/ 01204 g) i ri2BNVED P3001H ) §al6 sl tzlﬂvr‘edJ"g ﬁ%g 5 § g&r‘zﬁﬂwhe
reaction mxture poured into water (1.2 1) and extracted twice with
ethyl acetate extracts were collected, washed with
sat ur at ed aqueé@égssdﬂi/dr’n cﬂgerf}d&? i ed over nmagnesiumsulfate 5 and
evaporat ed in vacuo. The resulting residue was chromat ographed on silica

gel (iL) el uti ng Wtq!a m xture of n--hexane and ethyl acetate (2:1 v/v)

. The ng the desired compound were coilected and

evapor at ed undefo mesotet orpodssetrteyt drgphenglhypsphonium bromide (13.7

(b3 8 TN LY il ghlell BECAT T MBEIRBEE 04,80 o,

rr) , 2. 15- uiktex Hde—rgpoliRg6an e (iktump, was Ot Br 15t o, 1 hqme@ g2H, q,
=7 llFt)’a&&fgaé:yémﬁEra%u§e94F§%teg éﬁ%iﬁﬁé q 4-

15 dioxaspirol4,5]decan-8-one (5.0 g) was dropwise added to the
solution 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 chromatogiaphed~on silica gel (500 ml) elutidg 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-



15 J=8.87Hz) EST MASS (nifz)(Positive): 683.4 (2Mt+Na), 331 éJ&&/PQ é){ The
foll ow ng conpounds [Preparations 30 and 31] were obtai ne Ing to a
simlar manner to that of Preparation 20 2-9. 25 30 35 Preparation 30 Ethyl
4-[ 4- ( 5- meMOYRYEB#AL yvI oxy) - 1- pi peri dyl ] benzoate NVR ( CDCIT/#P1/01284 36 (3H,
t, J=7.12Hz), 1.37-1.75 (8H, m, 1.8545.05 (2H, n), 3.00-3.18 (2H, m,
3.33,(3H, s), 3.34-3.60 (5H, m, 3.60-3.75 (2H, m, 4.32 (2Hr qt
J=7.11Hz), 6.86 (2H, d, J 9. OC]—Iz) 7.90 (2H, d, J 8 93Hz) ESI MASS

mz) (P 1. Ft

El--Z)( 88%%%&%%% oXxy) - 1 pI pgﬁﬁﬁgﬁ]@%{é‘%gog 3F ¥4 th% mlsgtur? a?L 8
(3H, rr) , $t@rped Y spiieny Lemperaguxre fop, Brf)our:& -33EYIBH, a§)eta3e3£35@ (5H,
m, 3.6-3.81(2Hs aBhed% B32nk Hdacti ohilixt iz andﬁtﬁ?@s@b‘tlgm w%s9waé1'ﬂ%c)1 20
July 2004 WD 01/60846 PCT/JP01101204 54 7.8-8

(m z) (Posi &PviggEn ye&hs‘sa%wN&)tupaéear%ﬂqwssﬁosllm W%ﬁ?ﬂ%h@ﬁélﬁowte

4-[4- (45 rreramil §é{€ﬁ9$1@éd/|a) o‘usplsB%Ei.ﬁﬁ\' Bl b Beag Ohyerear i@ x( hdgft8s Smand
pyridine (11.7 m) THE (374 m) was added 3-i odobenzoyl chloride (11 g)

under i ceﬁ%gﬂ—%ga%‘ii\oe‘ﬁié’rrﬂtﬂiullé vasuet i r Farl ¥asuiid ngakesidiPerature for
1 hour. Th@hk@ﬁﬁté?’fﬁﬁhéﬁ Wre sWas cadded wsgrmiﬁwﬂm“ﬂrog witheal@igespbting

R SOUD! oo Be hAAne: hS AL AT SRR AL, The FEReLi oy FPREAYREYEr azi de

(22. 45 g) tNVRI(dIvis@ dSmp&)nd @ed8-db Ak ditHd and, evhpé&aﬁeaﬁr(cﬂe&ﬂsedﬁlcedG 99
(2H, d (2H, =8,_80Hz)

(20, (30 BrebEhrg 45 1000 Lo plitue B grodad il (a3 py 5  TRERS)

(ME+1) compound was immediately used as the startlng compound for the

next step.

Preparation 16

15 To a solution of 1,4-dioxaspirofd,5)ldecan-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



The foll ow ng compounds [Preparations 33 to 46] were 20 obb@ gﬁ%gagcordlng
to a simlar manner to that of Preparation 32. Preparation g

4-12-[4- (4-net hyl enecycl ohexyl )-1- 25

pi per azi nyMstH ﬁ% 4] hydr azi nocar bonyl ] benzoate | R (KBr): 32EGHIPOE9RG 2943,
2837, 1722, 1678, 1645, 1608, 1510 cm47l NWVR (DSMO-d6, $): 1.10-1.50 (2H,
n, 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) ,

152 ond e o2y AtheBynd o doned 2Bl Basleedfu o7 (11

2004 VE)01n6@8n6réﬁh¢&ﬁtnne8$ure[zo fave[ dert{uipheryl{éycl ohexyl) -1-

(et o1 )RR SRRl Ad A eTEPaR Lk SRARR e 15 355 [ Ml 5L 4

4-[5-[4- (4cpmpggm@y@$$hgu@ﬁ}a1ely used as the startlng compound for the
plperazsnyhgggegyéﬂ-l 3, 4- thladlazol 2-yl ] benzoat e APCI MASS (nfz): 539.4
(M++1) 10 Preparation 36 Methyl 4-'[2- [4- [4- (cyclohexylmethyl) -1-
pi perazi nyl ] benzoyl] hydrazi nocarbonyl | benzoate NWR (DMSO-d6, 8) : O.

3

: 0.7
(2H, m, 1pg_,é 2 8o £ Ok 1@,, 2 12 (2H, = d, J=7. le) 2.4-2.5-(4H, m), 3.2-
(4H, m, 98 (2H, d, J=9Hz), 7.81 (2H, .d, J=9Hz), 8.0

(2H, d, J 8 TH3, S%l*éﬂglwwf @thyd 847ﬁ%)10r%812€°¥tﬁ4 (2.39) 9)10458~(1H, s)
[AZCI MASSt gﬂé’éhok@?&)ﬂdﬂ}meitrﬁlQp&Fé%diﬂe 2@rﬂﬁﬁﬁ{a@g’t@'ﬁe3?346 §R-add- [ 4-
- (0).4 0OX cl oheXx a Yy enzo
hydr 5 AhoCHPbARST b e om (ndat 90 - 1059880 SEE )7 545 Fhasredens 1608,
1279, 12421401153°@&bi‘4h0urs The reaction mixture was poured into water
(150 ml) and extracted twice with ethyl acetate (80 ml). The

extracts‘were collected, washed with saturated agueous sodium

1.0
3.4
2

chloride, dried over magnesium sulfate and 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



25 N SMD-d6, 5) : 1.0-2.1 (18H, n), 2.2-2.4 (1H 1), 2.52
3035((9H . 3)20(3H s), (3 90 (3H, s), 6.9-7. 1(2H 23“"’7{5?479(%
n), 8.0-8.2 (4H n), 10.26 (1H s), 10.58 (1H s) ESI

(m z) ( Posi OA084809. 5 (Mr+1) 30 Preparation 38 4- [2-- [P(ZTJJPPHQIZ?“ 4-

(8- Met hoxyoctyl oxy) cycl ohexyl] --1- pi4¥erazinyl.]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

NI\/R ( DSMO- €6, c6nde d;L:Orz JA(szﬂid,tl%h of2tRi 2. dokddtindm(1.. 82 512 éthgﬂH

o 3. 6 9H, 2H,
8. ( 8.%" FBAP %’?enz aﬁ( 2, 92) aﬁ%{%%)a(sfﬂumsﬁ%b%twé 30 g) in 0
m z) ( POSI Dige) (26281 5 V(al\éHsii-)lefeelparcansoflc 38 Mot MHurs. The reaction

2-[ 4- 5: et hoxypent pi yI]ben o] X )
hyéraz. oo BERE? [T PORe B bR BEMD: A M) 3G Skt aacted s oy vith
1.50-1.95 ERhlylmggetate9%8G.i20 (ZZH;Le Rt racld v(éid‘d: calleatéz& &a&ﬂeﬁ?ﬁtl‘m
3.90 (3H, 2H. d, J=8, 76Hz

2H, d,
328, sor) . ShepEaie edegdadis Ehiorf ¥ 4y Sugp tahnEiith st 83 42T
MASS (niz)eﬁ?dsem}y@r)at@&rs vaduelNa) TReepasal tiomy 4:&sl‘nmmlayhraé [2-- [4- [4-

(& nﬁtcgggaﬁggﬂn%a@%a@el@'o%gHfi%clabsgiogégy@;eﬁ S, RIEH A FREGRE S 2O

_hA

3.3-3.5 (5°Pf nyhegame A (hylnpcedadd (3H wjy) - 6.13@ E2Blctdong=9. OHz),
g gg Ei@i gonéa?h?%%ﬂ?hé'égéﬁféa coﬁgoﬁgg é%%% %ggg%t% Beﬁ ﬁgég?rg%ga
(m z). (Postlfi%)re@i?edlml{w F’Peﬁaﬁateblh}’hl‘i‘r\ﬁtﬂ -
4-[2-[4-[ Ambén AP ety Ll =11 pBk Py i dReAZONh] 21 4) .
hydrazmocarbon&/ b?cnzcola;,e ): 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, ¢, 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 (CDClg, &): 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=0Hz), 8.01 (1H,
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



30 NMR (CDC13, S): 1.2-1.9 (9H m, 2.7-2.9 (2H, m, 3 2 Sa'id 19955 , 3.33
(3H,.s), 3.8-4.0 (2H, m, 3.94 (3H, s), 6.84 (2H, d, 5’ 474(2

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), YOd@/6P8#6y d, J=5.6Hz) 35 (+) APCl NMASS (Mz)(PBGWWQ)ZM 497.93
(M++1) 20 July 2004 WO 01/60846 PCT/ JP#L/ 01204 57 Preparation 42 Methyl
4-- [2- [4-"- [4- (5-nmethoxypentyloxynethyl) -1-- piperidyl]benzoyl]

hydr azi nocar bonyl ] benzoate 5 NVR (CDC13, 8): 1.2-1.9 (11H nm, 2.7-2.9 (2H,
% A SO Sl Bty A s g o
(2H d. ngo_ 5T 291.191‘#%1#,“?1?-”9391&11%?1&%‘?“{6.“68 %cmen&,ra}sg.w#&% ES|
Z/AS(S (m z)‘fd?lcmirb}sxze)le ‘;a&.a@c(ewwmr Hrmamau imué&uhibtbyll tdlpH B Rith[ 6- [
- (4 -net C ohexyl.) -1:piperazin on

hydr azi noc@%ﬂ%@ﬁ%&ét %CJ"%B E%tfl on éfa)é ¥§ﬁé€ ped wéthg?-lz) ,
1.4-2. ® (9hiximre oZ. 4El2yB a(ckHataj(lOmeﬁé 2arvd (&, (v m1)3. E@esttaelts :
3.96 (3H, 2 ) n

o are) iR ot et gt Sipsddenshobun fagty Sy
(M++1) 20 &Té@mwtﬁnhmbu¢¢xmgany©nyl} 4-piperidyllbenzoic acid (3.64q).

4-12-[16-[4-(4- ohgxyh) erazi
pyri dyl ] car bony 1{:)( ?}gg%n@ar %o%%l b}gnzsgatgysljgl\_l?eL Codd s m)6') 2-8078:30 (12H,

m), 2.2-2.4 (1H, |n)<3H2 2. 8-3674439 B ®e-3: %‘g(kﬁlﬁr ), I58983¢8H ),
.62 (4, d, J=9.2kz)s {28;840 f34279=2) 8.14 (2H, d, J=8.5Hz), 8.69 (1H,
25 oot o el RAT AT L Pl B9 18 (M) 30 freparation
pyri dyl ] carbonyl ] hydrazi nocar bonyl ] benzoate NVR (CDC13, b): 0.8-1.0 (5H,
561(§H2 Qré ara{ndn 1 2.3 (1H, m, 2.5-2.? (4H, m, 3.6-3.8 (4H, M,
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),



35 s), 6.62 (1H, d, J=9.1Hz), 7.8-8.0 (3H, n), 8.13 (2H, 2% Jul v 2004 VO
01/ 60846 PCT/JPOI /01204 58 d, J=8.3Hz), 8.6-8.7 (1H m ( ?meép
(mz)(Positive): 494.20 (M4+1l) Preparation 46 S Met hyl

4-[2-[ 6- [ 4WOEP849| cycl ohexyl ) - 1- - pi perazinyl -3 - PCTAIP01/01204

pyri dyl ] carbonyl ] hydr azi nocar bonyl | bengate NWVR (CDC1l3, b): 0.8-2.0 (14H,
m, 2.2-2.4 (SH, n), 2.6-2.8 (4H, n), 3.6-3.8 (4H -n), 3.96 (3H, s), 6.63
(1H, d, J=9.2Hz), 7.8-8.0 (3H, n), 8.0-8.2 (2H, m), 8.6-8.7 10 (1H zn)

b o) 790 i 48 B e ) i iheppers o o

met hyl cycl ohexyB9T MASSI g&ral i Rgsbeitdohydra3i (8 192 95 g) in pyridine (459
m) was treated with phosphorus pentasulfide (11.2 g) and stirred at 120C
for 2.5 hours. The reaction mxture was added a solution of sodium

hydr oxi de ¥&2mazation @@t er (9200 ni) . The resulting precipitate was

col | ected, washeg wg&l@q@hoeg t&@fc e ypowdgr-was recrystallized from THE
(800 m) and dried to

00 [5. (alemtRasaniny i FBeart h Len R i ngrpERaRYISEe 43-04.9) in OuE

rlrez gyl3 cggl oh®xyl ) masembpnas(alﬁd@em @hosiVRryTBOEanlBYide 0(VIT0MAB (3H, n)
SS

(mz): 545 ? iri% U’Fﬁgrf iﬁ?l OWI r%l (S:%%r%rohr}l E@%j #e%%rxéu%%ngggfﬂ r%?] yﬁ\ere

obt ai ned aswoiehng danperagiumel &or ndheimutest-hathef repepemiigiuge. wae 35

Prepar g§ i ﬁ?éﬁ %’% Y:l g}n:%&\{] gf é%a%@%xﬂﬂi@&ﬁy |9t im C%J%oé)ln3ate (60

pi perazi ny I azol - { benzoat e MR 6)
0.8-1.05 (2H awd lqeiwaztefr (BF0 mdy | WJztbzz LoFing anﬁ%act?ds’BW%%wlBP s),
3.33-3. 38 L4 xMre DPOCAQ1IHEYL 2004 MO th/)GQ%élGhE{;HAdPO@d Ql2Q4 The

extract was washed twice with saturated aqueous sodium chloride,
dried over magnesium sulfate and evapbrated 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



59 (3H, s) , 6.96 (2H, d, J=9Hz) , 7.89 (2H, d, J=9Hz) , 8.06 &ZH d,
J=8.6Hz), 8. 15 (2H, d, J=8.6HZ) APCI MASS (m z)(Positive): 2237y 2604 M-1+1) 5
Preparation 49 Methyl 4-[5-(4-[4-(6-methoxyhexyl oxy)--1-

pi per i dy|]Mb‘H§ﬁP§461 3, 4-t hi adi azol - 2--yl ] benzoate NVR ( CISHE/RRM4 1 3.2 1
(12H, m , 3.0-3.2 (2H, m , 3.33 (3H51s), 3.3-3.6 (5H, in), 3.6-3.8 (2H,
nm, 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) (+) APCl MASS (m z)(Positive):

510. 47 (M*'d'ﬁ)nﬂﬁ@}%{@tdrﬁ‘ e'i@ly15al¥€¥:QVé (2:1 v/v). The fractions
4-[5-[4-[4-(4-net hoxybut oxynet hyl ) - | -
pi peri dyl | pRRRgANLng Fhe ﬂﬂsééfieézﬁPmp‘Z‘JW]‘%??zd%ﬁlée%ﬁ'ﬂ gepcggapegyated 2.2 0

(9H, m, 2u§d§r0réc3ﬁﬁedﬁpre%s%r3 50( i."ve r’@thy?.L 344-[(&@ 4s)4-3.8-4.0 (2H, m,
3.96 (3H, 95 (2H, 8.0- 20 8.2

(4H, (@e%‘:m@(’iﬂ% (1P8§Pﬁreé}nyl41d%wwwﬁ~i)e F(‘?egirﬁ Yion 51 Methyl
4-[5- [45 [ 4-(5- mmﬂivwnug nt§) oxy.mat hgh) -d- J2%.87Hz), 1.40-1.80 (9H, m)

dyl | phenyl ] - 1, h di agol - -2-yl]b VR 2-2.0

P on ey e b b IR gty 8 N 33 5% bfﬁirzH, .

3.96 (3H, s), 6. 95 HPHE.B6 129, Q) J=5. B4 12H 7 en,s J(Q& oklz) J=8.04HSB). 2 (4H,
30 (+) APC P 0.4 tion.52 Methyl

1516 [ (o ﬁﬂ&%ﬁé?@&% EpEghivL 20 M eparation Y

3

pyridyl]-1,3, 4-thi adi azol - - 2-yl ] benzoate 35 NVR (CDC13, 6): 0.95 (3H, d,
6 9H§ 4 aat( , 20 July 2004 WD 01/ 60846 PCT/ JP0110I 204 60
2 .8 (4H, m , 3. 6-3.8 (4H, m) , 3.96 (3H s), 6.72
( H d J 9. 1HZTo B sPIBEAon5HE dhydrorycyClphetyldyol dbegarer}(2AP@) MASS
(m

)(POS'Ebggéne4&§Hﬂ§ﬂ§”ﬁ$§)added dropw1se with stirring 2.67N Jone’s
regend (77 ml) at 0°C. The mixture was then stirred for 1 hour
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



5 Preparation 53 Methyl 4-[5-[6-[4-(4-nethylcyclohexy.l)- 128 Berzgﬁ%nyl]-
3-pyridyl]-1, 3, 4-thiadi azol --2-yl] benzoate NWR (CDCl3, b)! d'§ (12H,
m, 2.2-2.4 (1H m, 2.6-2.8 10 (4H m, 3.6-3.8 (4H, n),3968 s),
6.72 (1H, ¥OOUpdY6yp) g 0-8.2 (5H, m). 8 71 (1H, d, J=2 MASS
(mz) (Positive): 478.3 (M+-+1) Preparatton 54 15 Methyl 4- [ 5- [ 6 [ 4-
(4-ethyl cycl ohexyl)----piperazinyl ] -3- pyridyl] -1,3,

4thiadiazo|--2 yl ] benzoate NWVR (CDC13, 6); 0.8-1.0 (5H .m , 1.2 1.9 (9H,

! 2d2 3_%’0]14%%11 g):g e.gthgl %%éé%é gl)ry_?lgﬁzr?ar?ﬁ.@lgﬂg (Jgstg’k&@aﬁ%'ﬂlr&% MEAS\SEZ

) (Posi ¢vere)ragnesies qmmaiqe Pridpanaghenl B8 sMERyE was fllzcered off,

-[6-[45 h £40 %lél e 3d MYddz 3eddeed pressure to give

i dyl ] - 1‘2,&} oo %‘f Snzoate NVR (D3 eS)p SRS AN m,
-2, 4 (14 -mythoxye-12.1¢ wﬁycwhewl)@%csle(m éf) 9)3. 96 (3H, s) 6. 72

H d,s J=8.9hHg) é§D91§ %)(56)4;9@ 5 8188, @hH 3do-9=2.1487)m)(,+ 3. ARQI3HYASS

z) (Positive): 492. 137(M++1) 30 Preparatlon 56 To a m xture of ethyl 4-
(pi perazinyl) benzode (2 00 g) and 4-net hyl enecycl ohexan-1-one (0.98 g)
in a mxture ofyi® hanaly: @48 migr+and acetic acid (1.47 m) was portionw se
added sodi um 35 cyanoborohydrl e (644 nmg) with stirring under ice-cooling
and 20 July 2004 WO 01/60846 PCT/JPO /01204 61 the m xture was stirred at
ambi ent t epPepatal &0 \Er night. To the reaction m xture was added wat er
(200 nm) and the ture S justed t h saturate e us
sodi urﬁl%uydrogenp" ‘?i¢ é’YP‘FﬁgqrE%FW@%‘T@ Cﬁxci\% éaga\?\gﬁe i eog and 5
chr omat ogr aphedetharsd | {C.B82pem1) 200 W) ¥-cdmeting frirtamd dei Xﬁurzel) offam hexane
and et hyl cetat 1 v/v The fr i ons tai ni.n e ' nmpound
were colle F%%it d'gjév}é[?orassd'um carggrtlaip (4 Cfﬂ’anf} e QOEH tgﬁéf%f@ ,

for 28 hours. Water was poured into the reaction mixture. And

_U'IN"

(
(
4-
py
2.
(1
(mf

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
(2H, d, J=8.7Hz}
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



under reduced pressure to give ethyl 4-[4-(4-- |

nmet hyl enecycl ohexyl ) --i - pi perazi nyl ] benzoate (1.39-g). 10 I%IR/F\LU(C%B@B 8):
1.36 (3H, t, J 7.12Hz), 1.39-1.50 (2H, m, 1.85-2.15 (4H, @h, 30-2.60
(3H, m), 2V5US0848 (4H ), 3.25-3.35 (4H, n), 4. 32 (2HP 9LG1205 ) |
4.63 (2H, s), 6.85 (2H, d, J=9.08Hz),5%.92 (2H, d, J=9. 04Hz) ESI MASS
(mz)(Positive): 329.4 (Mt+l) 15 The foll ow ng corrpounds [ Preparations 57
to 63] were obtained accordi ng to a simlar manner to that of Preparation

56. 20 Prepatat]
40°C for 9 h Th actio
4-[ 4 ( 4- pk@n%gcy“pﬂ%gexy 1""%? SEHEERAYT benzoats ~ RN Copcis, " 8) 136 (3H,

t, J=7.1 HR)iXthrAOw2S1POUBeH Lo WRALsr (1F2 by )and egrracked (picdywith
3. 32-3. 37 ét?ﬁril &%&a?%:;ﬁ%@mi)ll_‘gzﬂ% ex%r%été%r&coﬂfgc’&é@ wabh8d WidH, d,

25 J=9Hz), 9Hz) APCI S (mz) ( POSI ti ve)
393. 33 (Mﬁqguzfa’t@giaﬁggeg@s %)CE.ﬂJﬁ‘yphlorlde, drled over magnesium sulfat

4--[4- (£ y‘%.%rgf' iy vaQ@razTﬂﬁllﬂé?ﬁﬂ%q@i 281 MYR &@Cl?’ 8):
0.75-1.00 H :|.36éL -1.82 (9H, 17 (2H, d,

J=7.1 Hz), chBmmatasgapher, om) 811306299631 3&1’ (MHelW1n94W3§h(% l%Furf—P 1Hz)

6.85 (2H pthexladaha deffl GZHtate éE%@/vAPClTM&&a(cf&héhéP@@lﬁaﬂtﬁ)ng 331 4
(IVI++1) 35 20 July 2004 01/ 60846 62 PCT/JP01101204 Prepar.ation
argl § RaEb e Nt )

4- [ 4- [ 4- - (O EeRd ko HNABIN CSEF SRerFred-ansd BERROFAVFT HE
1707, 1 sshﬁaeﬁ,tolii 13891 436dis1R80- nﬂa?:@ﬁr,lcy’&lﬂ:ﬂ@ﬁyl)lﬂ% 1107 cm 1

(Nlc\),ﬁ C@ClspliP%fas’—l(@ﬁw Zgz%Hz(?érF‘%qu’ 2347 ifm m)'aisé' (7_2& 8d,(31gé. g4’z),3'33
7.92 (2H, d, J2@MEOHODC1(3H) SAOQU. IMSBH, mcz,) (REsiBTHYE) : 14B4. 631, My+1) 10
J=7.11Hz), 1.40-1.80 (9H, 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-f4- (E‘;—methoxypentyloxy) -l-piperidyl]benzoate
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),



Pre aration 60 Ethyl 4-[4- [4--(8 met hoxyoct yl oxy) cycl ohexyl
pi perazi nyl ] benzoate IR (Neat) : 2933, 2856, 1705, 1608, 15 éuwf@@ﬁ 1282,
1238, 15 1111 cm1 NWMR (CDCL13, 6) :1.2-2.2 (23H, m, 2.2-2.4 ng
2.6-2.8 (XPOYH8463 1.3 5 (9H, n), 3.33 (3H, s), 4.32 (2HPCHIPOVYLINM | 17y
6.86 (2H, d, J=9.0Hz), 7.92 (2H, d, J=%40+Hz) ESI IVASS (mz) (Positive)
475.5 (I\/Hr+1) 20 Preparation 61 Methyl 6-[4-(cis-4-nethylcyclohexyl)-1-
pi perazinyl]nicotinate NVR (CDC13, b): 0.94 (3H, d, J=6.9Hz), 1.40-1.82
(9H, m), 25 2.16-2.26, glﬁz Bl % 59-2.65 (4H, m), 3.65-3.71 (4H n), 3.86
(3H s). 6. 58 (1H, O (1H, dd, J=2.4 and 9Hz), 8.79 (1H, d,
J=2.4Hz) API -Egmws(&ﬂ(zry/(zwdé’psllizeyeml%ﬁ% %MMWN@O Met hyl
6-[ 4- (trans-4-net hyl cycl ohexyl)-1- piperazinyl]nicotinate NVR (CDC1l3, S):
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, wgz n, 365370(4H m, 3.86 (3H, s), 6.57 (1H d,
35 J=9Hg), k32n 080994214 Retily a1 dbex )ley 2004 WO
03/ 20545 63 9 3T§ﬁ§3 B -ES MASS (ﬁizl(P03|§¥J% 3
PCT/ JPOL/ ORpar 3% ipsk raroehepiraziBenyl 2 64§ £)( éps- Hyé%q"ﬂy‘?%y(&lloﬂeﬁ‘ﬁﬂ yim g
p'peraz'nYTﬁﬁ'F§W4rﬁﬂﬁawéﬂw3d6§@C33ao§%ben£b v/ éﬁﬁérﬂde lii §ktmmdér25 1.67
(11H, m, 2.20-2.30 (1H, n% 2.5.9-2.64 rg n} 3. 86
(3H, s), els%-mqlilw apdgt ﬂﬂlXtSJJ’(ﬂ)WPEI—FtJd‘Hre %559 SPnics “iiéﬁ"} $.7
(1H d, J=2oAHZ hoAPl - BB NASS-{ 1 IiReSirbi we) 2ddda. télai(é\ﬂ'H(B)?ON/Bﬁhyl The
6-14- (56 anresult hX| C}}/xgelc%%ea.)%%l)e %aspcl:glefeczcewlbbn ?E!‘:Q@lon and dried to
give N’—(4—10dobenzoyl)—4—[4~( -methylcyclohexyl)-1-
piperazinyllbenzohydrazide (22.45 g).
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 {(2H,
15 d, J=8.80Hz), 7.92 (2H, d, J=8.44Hz), 10.21 (1H, s),
10.45 (1H, s)

MASS (m/z): 547 (M*T+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




15 NWR (CDC13, S): 0.87 (3H, t, J=7.5Hz), 0.91-1.40 (5H, Jul 20@1

(6H m , 2.64-2.69 (4H m , 3.66=3.71 (4H m , 3.86 (3R “YY; 57 (IH
dr J=9Hz), 0 H, dd, J=2.3 and 9Hz), 8.79 (1H, d, J ES MASS
(m z) ( Posi %%%94%32 4 20 Preparation 63 4- (1_Cycl ohexyl%ﬁf@g‘*dyl)
benzonitrile IR (KBr): 2927, 2852, 2223 1605, 1504, 1450 cm 1 NMR
(DVMBO-d6, 8) : 1.0-2.0 (24H, 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
(M++1) Prepar ameQﬂy(Mz;A[mMH[e-pi ;ﬂrdﬂﬂm/dlohepyahel (25 g) and sodi um
met hoxi de, , 30 28% i?lau“ on j CiTEt hanol ﬁ*gée n.oef hanol (250 m) was
stirred MPSFagdnydlaEnane !y zﬂﬂﬁqﬁﬁ @83 t6°Y0om tenperature, the
sol vent was evamqmaMgdSImmVﬂme54ﬂhE nesildue was purified by colum
chromat ography on silica gel eluting with a m xture of dichloronethane and
met hanol (100: 1-125:1). The eluted 35 fractions containing the desired
products warepealaltaehedsand 20 July 2004 WO 01/ 60846 64 PCTI JPO 101204
evapor at ed in 0 t - - | 4(18.2 g). NWMR (CDC13, 6)
1o 1. 7 (10m e 345 ‘E%H‘%M%l@%m%}@? . 3.5-3.7 (2H m 5
The foll ommmﬁm@ﬂﬂ@h&aylbblﬁmm@braﬂﬁg%ﬁlébgnhw%ﬁ manner to that

f P t | - oct | 10 NWR (COC13, 5
D21y (an Ay RAETE S R o e s s (2t

Preparation 66 To a m xture of 7-nethoxy-I|-heptanol (18.1.g) and p 15

t ol ue dGHIQr isge (28. 4 g) in dichloronet hane (180 mM) was added
am‘ﬂéﬁlﬁ%‘ﬁ—n er Sti

trleth irring for 27.5 hours at (imterrperature, t he
sol vent was eva{‘ﬂﬁﬁf&ﬂecﬂ‘l[ﬁ“\iécdé (%%O?er?eé:s}]y&de s poured into a

m xture Of%fﬁé}yzlz %ﬁﬁ&%z@?@]H@&Eéz:.n&&'@rk%rﬂﬂﬂb@nh&ﬁ&é was successively
washed wit mate&a?ﬂmso (86 8): 0.7-1.0 (28, 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
(2H, d, J=8.7Hz), B8.09 (2H, d, J=8.7Hz), 10.26 (1H,
s), 10.58 (1H, s)

APCI 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™*



20 and dried over magnesium sulfate. The sol vent was evaporated__in vacuo
and the residue was purified by colum chromatography on gppplggog,@
eluting with a m xture of hexane and ethyl acetate (8:1-6:1). The eluted
fracti ons PEH&PHbng the desired product were col |l ected HidT8YM3t at ed i n
vacuo to give 7-nmethoxyheptyl 25 4-neghyl 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 (M++Na) The. fol | owsng .c oyn s_obtained ,a rding, to imlar
manner to that Ibﬁ‘?:‘%gr%@’l 82 %%r%r'gpgzrdgﬁ Ict)lﬁ’ 62323%'3%- b&?’h% ygzc't5§|ﬁ7s

4- et hyl benzenesul f ddat,em?0 J438.220Q2HW)01/3628463PCHIIPG120128H, 68 ,NVR
(CDC13, $) : 1.1--1.7 4(12H, 2. 3H. Sk 343- 3. A_& 54, 4,01 (2H
d, J=6 5Hz). 7.3-7. f('?H,J"% 1(5?% mE; 49‘-?_%%19 &b%sﬁ’misé(%%)(%ﬂﬁ)t'i ve)
337.2 (M++Na) 5 Prepdr.26Gi ddH, 68) A b9 x3%ur&tf s8- (7- net hoxyhept yl oxy) - 1, 4-

di oxaspg' rof 4. 5%3@% (%mgzg)(Péggtg«%%ﬁt%g t‘mdqgghl oric acid (34 m) in

t et rahydrof ura was stirre hours” 10 at room t enperat ure.
The sol vent was evaporated in vacuo and the residue was poured into a

m xture OfPEéﬁﬂaﬁ%?} afge and water. Then the solution was ‘adjusted to pH 9

W th potassium carbonate. The or&gani c |l ayer was successively washed with

wat er and bri neMetgnd driled [dvdf -fagheshemyranaeay) The sol vent was

evapor at ed, {5 , . WeeRbykaxy) cycl ohexanone (8. 34
g . NWR %ﬁl%aﬂgmztfglgh 8r4zihdcarBihoy

23 W5 5 oMy oshioses 081 1 54 40 i688s mh o] (Bt Thefiogs
(Mr+Na) 20 The fol | gwigsg3conpeungd mas Ditiai (e 29¢oBd2BRY3tH0 a( Bl Mm)ar
manner to that of Preparation,,. Preparation 824 osuyy, 7.80 (28, 4,
' J=8.76Hz), 8.03 (2H, d, J=8.56Hz), 8.09 (2H, d,
J=8.54Hz), 10.24 (1H, s), 10.57 (1H, 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 (CDCljy, 8): 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 (M'+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 (Mt+1)



4- (8- Met hoxyoct yl oxy) cycl ohexanone 25 NVR (CDC13, 8) : éd lﬁ%&@g
2.5-2.7 (2H, m, 3.33 (3H, s)3335(4Hrr)3638(%u | MASS
(mz)(Positive): 279.3 (M++Na) Freparation 70 30 To a solution of
tert-butyl W86 (et hoxycar bonyl ) - PCT/IP01/01204

1, 1' - bi phenyl _4-yl | -1-pi perazi necarboxy¥ate (4.5 g) and anisole (6.17 m)
in di chl oronet hane (45 m) was added dropwise wth stirring
trifluoroacetic acid (22.5 m) at 0OC. The mxture was then stirred for 2
hours at roomtenperature. To the reaction 35 m xture was added water. The

resulting precipitate was collected 20 July 2004 WO 01/ 60846 66
PCT/JPO/O&@@MQ—&%H on and washed with isopropanol and diisopropyl
ether to gi vem@g I %[Q@igpl[pquzméwaxﬁp ty{yo@@ﬁ@yhyzﬂ) ear boxyl at e
trifluoroacetate %é' g S%“ 13%1 5 (8H in), 3.87 (3H,
s), 7.11 (wer@y&l fﬂ@ g frydye 69“?%—’?]0 Y b§“7"‘ﬁ? .79 (2H, d,
J=8.4Hz), 8. 00 \pdH,(Ccthc1d7)4Ha). 2-8. 84(11211 oy, 3)7%((2@ Zh{ Pasiz43e) : 297

Secording to & i m I nBinci- 1 CHac®bf PrsiatatPi Mo Blebitacn 71
4- (5- Met hoxypent yl ow)8—31{mpdri&&mmﬂm| fTumanetcat g=8581h] s 7c8ApAihd was
20 4 ( 6 Mt hoxyhexy I BxgTa AEF! 61 ReSI0CAT S comsoind had: At y used as
the starting conpount4.f%lz) théOn@ﬁt (S epl, R .@bat)i on 73 :
£ R T o SRS AR
2.5-2.8 (3H, m, 3.0-
Preparation 43
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 (%H, 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=9.1H=z), 7.8-8.0 (3H, m), 8.13
(2H, d, J=8.4Hz), 8.69 (1H, d, J=2.3Hz)
(+) APCI MASS (m/z) (Positive): 480.27 (MT+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)wl—piperazinyl—3f
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,




3.1 (2H m, 7.4-7.5 (2H m, 7.7-7.8 (2H m (+) APCl MASS,(H 2hn4 187. 27
(M++l) Preparation-74 To an ice cool ed solution of

1- nmet hoxy- hi ¢ cIohexyI 4-one 35 (0.9 g) and nethyl. 4 razinyl)
-1,1' -bi pWé%Q}( %620" Jul'y 2004 WD 01160846 67 PCT/JPO/Olé%’lZ‘R)c?g{Pﬁg&yI at e
trifluoroacetate (2.11 g) in a mixed sd®ent of nethanol (18 nl) ,
tetrahydrofuran (14 m) and acetic acid (0.735 m) was added sodi um
cyanobor ohydride (296 ng) in a streamof nitrogen. The m xture was stirred
at room tenperature jOHﬁ%|EHHﬁ gRelBe7reaglimn m xture was quenched with
sat urated agueous sodi um rogen carbonate solution., The resul ting

precipitate coﬂfbc@%ﬁ#tﬂﬁ%ﬁq &9(8HSlﬁé§ﬁbd §94 7 a1 )i sopropyl al cohol
and diisopropyl ether, then dried to give nethyl 4' -[ 4- [CIS- 1- net hoxy- 1,

1' -bi (cyclohexilg %I] -1-piperazinyl].--I 10
biphenyl-4P nd-4'--114-[trans- 1- nethoxy 1,1'- bi (cycl ohexyl)
-4-yl] s1-pi peraéi;nyl]zl EZ—[GL [4-b(|4pt¢myuc5}c16mbm<y4Jat;e.p(e%éinm.——s—

3.1 p[efa[zf:ln)s/P%’- g‘é&f?%%’ z%/(dg‘y Cl&%@gﬁbéﬁk&%‘&ﬁ%ﬁ 8): 0.8-1.9 (19H, ),

2.15-2.4 (1H, n‘)]MRZtC?DC]% 98{ 4H). 892, 08(143(3111,, 2).2-2.2- BlH, @mu,zms 723893

(3H, s), 6.99 (2H, Eﬁ\] 8585’2%523 FT ZH7 A m §§_HL 1$)’2b|_é |63é rgﬂSHZ) 20

MASS (niz) D491 (Mr ans 'met Aox exyl)
--4-yl] -1- pi per azi erib]zflz}l- -7b|8pﬁe|®yl(3¥l7 cal bokyd et 2 NP, ( (DIDClB 668 .7

0. 8- 2 g (20H f?szP (4H, , 3.15 (3H, 25 s), 3.2-3.4 (4H, m,
3.93 ( % s oo &

J=8. SFE 7.5-7.7 (4H, Hbﬁ_ 06 (2H, d,
J=8. 4Hz) NASS GﬁizﬁPCIdgﬁﬁiN@M@QHF0$hélV©PFo&?ﬁgﬁ%o dinds [Preparation 75

to 811 were 30 obtained according to a simlar manner to that of
Preparation 74. Preparation 75 Benzyl 4- (trans-4-cyclohexylcycl ohexyl)
-1-- 35 pi BéeRarabiarbdkyl ate 20 July 2004

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, 4, 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



WO 01/60846 68 PCT/JP01/01204 IR (KBr): 1682, 1466, 1429, 5@6% %Hb%)NNR
(CDC13, 8) : 0.75--1.35 (12H, n), 1.5-1.95 (6H n), 2.1-2

2.4-2.6 (4 3.50 (4H, t, J=5.0Hz) , 5.13 (2H, s), 7.25-7.4 (5H, m 5
ESI MASS (MQ@WI tive): 385 (Mr+1) Preparation 76 BenzyPCUJP01/01204
(trans-4--text-butylcycl ohexyl) -1- pip®2razi necarboxyl ate 10 IR (KBr):

1684, 1468, 1525, 1242 cm-1 NMR (CDC13, 6) : 0.83 (9H, s) , 0.9--1.58 (5H,
M , 1.7-2.35 (5H, n) , 2.45-2. 6 (4H, n) , 3.51 (411, t, J=5.1Hz) , 5.13

(2H s), 7.35 (5H (3, '\@}336(@’62@2}1 é59J=(9§4"z*)1)71§92QHPF&D@I=QHtPD gl bevet hyl

-[4-(trans -4-ethy Ic /cl ohex erazi Hy
1 1' - bi phenyl - 4- card@ |§tre3ﬁ§/R%fédac1 - 158)(2H,dg. =800, rr) , 2.2-2.4
(1H m , 2.65akc ISMA(S%H(mm(ﬁo&@n?é)(%v@ (B+912 (3H, s)., 6.99-(2H,
d, J=8. BHz) , 7.55 (2 8.8Hz) , 7.62 (2H, d, J=8.4Hz) , 8.06 (2H,
d, J=8.4Hz) MASS (mz) : 407 (m+1) 25 Met hyl

4' --[4- cipr &tahﬁcﬁyqlgohexyl ) 1-piperazinyl]- 1,1 -bi phenyl -4-carboxyl ate
NMR (CDC13, % (3H, t, J=7. 1. H , 2.2-2.4 (1H, m,
2.65-2.8 (4H nbﬂetfgflz 43[§5[("12r+[|4 rﬁle'mg%h 2’} °§‘>YJ7 3700 (2H, d, J=8.8Hz),
7.56 (2H, @4 BA8 gty 1) -1, 624(-enrha@ham&z44yzl)]bgnaoaﬁe(2H d, J=8.4Hz)
MASS On/z) Prep 7 t hyl [ [ty ags
(trans--4' negfﬁéyéyaéhéﬁy?{a& 203'5 §2ﬁle r] 370312 (QH 232 39 (3m,
yl ] cycl ohexyl - 1-yl ] -l)-,piza&razieny b ; Imil, -Diptivrdy| (24,20) JuBy9@002H 5 aMD
01760846 69 6.96 (2H, d, J=8.9Hz), 7.88 (2H, d, J=8.6Hz), 8.06 (2K,
d, J=8.6Hz), 8.15 (2H, d, J=8.6Hz)
(+) APCI MASS (m/z) (Positive): 510.47 (M*+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),



PCTI JPOL/ 01204 car boxylate NWR (CDC13, 8) : 0.8-1.4 (10H, gg)#lymam@

(9H, m) , 2.65-2.8 (4H, m , 2.95-3.15 (1H, m , 3.2-3.35
(3H s), 3.93 (3H s), 6.99 (2H, d, J=8.8Hz), 7.55 (2H d,

J

2.4
3.35

7.62 (2H, WOWMGBSAL,)" | 8 06 (2H, d, J=8.4Hz) MASS (MZ)PCT"EQQ’O’@M&)’

Met hyl 4'--[4-[cis-4-(trans-4'-nmet hoxyéycl ohexyl -1

yl )cycl ohexyl - 1--yl]-1-piperazinyl]-1, 1 -bi phenyl -4- 10 carboxyl ate NWR

(CDC13., 6) : 0.8-2.3 (19H m, 26275(4H m , 2.95-3.2

m,"' 3.2--3.35 (4H, _ s), 359 , 3.62308 (a2H. 3J3B. 8Hz)

,756(2HdJ8g)F%§§31%13H?k62§((4 m§)363 @ m}1’84Hz)15

NAss (mz) : 491 (ME3H) Pre 6arfdt { b, 7D %ﬁhwz)r . 2 (SH, m), 8.71
[4[4(trans4 oxy h I cl ohexyl]--1-

p| peraz'inyl]-1,1' rTEumhen Iwc% oxylate 20_NMVR ( 13 S): 1.4-1.7 (4H,

M, 1.9-2.15 (4H) ﬁfCIzMBS% b {2H Pagitiyeys. 27§51§4 ’rﬂ 3.2-3.4 (4H, m,

(1H,

3.79 (%11, s), 3.93 (3H, s), 6.84 (2H d, J=B.6Hz), 7.01 (2H d,

J=8.8HZ), 7.14 (2H, d, J86Hz),756(2H d, J=8.8Hz)

, 763(2H d,

J=8.4Hz), M@ﬂﬂr——d—\] =8.4Hz) MASS (nfz): 485 (M++1) 30 Met hyl - [4-
4- (cis-4--net We@w ) sc @h whdth 1R@eaz Nyl } :’Lpelrailirmﬂnyl
-4- carboxylate NVR ( [ ¢ l[ 3 yhcyﬁi 3 2%5(4H m, 3.2-3.4

6-
(4H m, “ngr(lsié{l]sjl 33“9@{%@%8%‘31 nggﬁ%egzegpﬁ 7.01 (2H, d,

J= 258242) )7 19é\ﬁ@l(4(cdc§ E&B)aHza)s -7. @ (mﬂg&zngm :nc)z 48(@6 (BH A,6-2=8. 5Hz)
MA . 485 (Mt+1 P Jul'y 4
PCT/ JP®1/ 01204 70 5'¢ I@Et’h@? 3. ‘fza?r{ Ci %t h%xé (z?%*gycl’open y|§lﬁ€/c| Shexy! -

1-yl]-1--piperazi nylg21 pkz) bl phenyl2 4eEa-B,r hn)xyIBat?é {14, d, J=2

.3Hz)

15

20

25

30

35

ESI MASS (m/z) (Positive): 478.3 (MT+1)

Preparation 54
Methyl 4-[5-[6-[4-(4-ethylcyclohexyl}- 1—p1pera21nyl] -3-
pyridyli-1,3,4-thiadiazol~2-yl]lbenzoate
NMR (CDClg, 8): 0.8-1.0 (5H, m), 1.2-1.3 (9H, 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,
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-
pyridyll-1,3,4-thiadiazol-2-yl]benzoate
NMR (CDCls, 8): 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)

Preparation 56
To a mixture of ethyl 4-(piperazinyl)benzoate (2.00 g) and

4~methylenecyclohexan-l-one (0.98 g) in a mixture of methanol
{40 ml) and acetic acid (1.47 ml) was portionwise added sodium

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

[



NVR (CDC13, 8): 1.2-1.9 (16H, m), 2.05-2.4 (2H, m), 2.7- 2 gggé bha M 16
(3H s), 3.25-3.35 (4H, ), 3.93 (3H, s), 7.00 (2H, d, J=8 é 4. 5. 7 7
(4H M. 8.0-8.1 (2H m MASS (mz): 477 (M-+1) Methyl

- (4- [t r aM4Q QU69%4St hoxy- (4- cycl opentyl)- 10 PCT/JP01/01204
cycI ohexyl -1-yl]-1-piperazinyl]-1,1 -bgphenyl --4-carboxylate NWR (CDC13,
8): 1.35-1.9 (16H, n), 2.2-2.35 (2H, n), 2. 6-3.75 (4H, ) , 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. ) H MASS (Hi?)
477 (M++1)t11§r énﬁ_é;r | on §1QF]§E€£§ at 8an%6_Le§12c ’tegnpe:}agu@gzgvéénl Ip.(fioz
4' - -[ 4- ( cithel-mestdidon- milxplheay%:woadﬁ@kwa)ter- (B0Pemayi aydl|the mixture

1 _bi ph . te, 2 6 (3H,
| '2p7gn>i’,3ags a(qgﬁrstﬁ%éylcé 1‘3}5 9— :\_(‘%{1?[&]&55%(3 égﬁegug é@&hm@hy(c?rol;%) ,(
7 01 (2H, Thribr@@Hz) The, zesustwm PIACiPAEEeE2MerE, coai%cm)and 7.63 (2H,

d, J=8.oHz), rorr?at%%r(a%ﬁegdorlgilﬁég) lMA(%O( H3) e1882ngMitd) £miReparation

82 A mxture oxy-
bi (cycl ohex/In=texgre apdpeply zw@tqtely(lz lb.V;JWénw The Exr6biSA%te (440 ny)
and 10965(8‘¢EHJH5¥’ %b@edéghféﬁanﬁﬁe&hdﬂﬁef%ocbﬂlécﬁb&egnéoév&ﬁﬁrdﬁed

nmet hanol tetrahydrofuran (24 was refluxed for 4 hours.
Aft er coollif‘rfbelt FoguseenpPrepanper e WS teﬂfélyr;‘eéctl or 4 xt ure was poured into

col d matefméﬂﬁyléﬂy%yaléhek91ra§ 9ﬂ¢é¥ﬁ£¥hjl}ﬂ@ﬂz%aﬂbth1139OgﬂD|/1
hydr ochl oric acid The r$ n% Ffdgm pi ei ﬁe ;# sh d wth
wat er, 1035 |sopr%I(CQP&ah ) Ié’ma dirT 'oﬂ:r'o ¢ egn dl’l e(‘J él ‘'ve 20
July 2004 vm>01/608458312P¢370£ﬁ3/ﬂ9120430 2 6 GSH{amS 2I66e2h%&yémaa. - bi
(cycl ohexyl) -4- yl] a 1' -cgrbo agl (371
mg). MASS (nfz): (ﬁwégyg LI CEIY ‘%dﬁgonp Ir grg%%ééﬁuoﬁg383 to
1113 were obtai ned (zmk;osm 16g 860( 2 ,sdpid=dr. Ofdmner? -tEb? t(ﬂlit Sof JF? pHizlt | on
ESI MASS (m/z) (Positive): 329.4 (M'+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



82. Preparation 83 10 4- [5- [4-[4- (
- 1- pi per azi nyI ] phenyl] - i
(DVMSO-d6, 8 8--1.8 (1

Cycl ohexyl net hyl)
3 di PR
1H m
(2H, d, J= %%?8468 12 (4H, s) AP
[
4-
3.

adi azol --2--yl] benzoiCc a

-3.5 (10H, m, 7.1-7. ,

ES MASS (nfz): 463.4 '(Wil‘ﬂ}fﬂlfgq

4-62 (7- Met hoxyhept yl oxy) cycl ohexyl ]

I
[
adi azol -'-2-ylibenzoic acid NVMR ( DVSO- d6,
6) : 1.00-2.2 (19H m , 2. 13H) , 3.20 (3H, 20 s), 7.14-7.18 (2H,

m, 7.90- 7r%§a(r%@10g25%8 03-8.22 (4H, m ESI I\/ASS (m z)(Positive): 593.4

(Me+1) Pr 5 4- k)5 [4- [4- [4- Qﬁg wl%_ _ _
cycl ohexyl ] - 1- -Etmyéeﬁaiﬂnﬁﬂfr hepsthe X@@WW&SV& B Tbenzoic acid NMR
( DVBO- d6, f@%e%%g,ébgg . 3.0-3.6 (13H ), 3.20 (3H, s), 7.14-7.18

I(DrZSpap)atl on 86 IR4-(F§a’Eh [ 7QE7'§| %Nﬁggx(rﬂz)gNggy;i{ae% &ggz i’?é’%) ?%%1635

1, 3, 4-tshi adi azol - 2- ilghbem;gpgc gm'ﬂ dwdrochl ori de NVR ( DVBO- d6, 6)

1.25-1.60 (8H, 'BO- 1. 95

3.25-3. 55 ESH N@R (6BC3at )30 42 "%19?636%48‘)72&?6#%6%1%64]%(73??

(2H, m), 7.08 (2H danl=8) 9634233 (B84 50 2H3 . 163. 9 =@M 8K, 48320(2HHd.s) ES|
MASS (nfz)(Negative 480. Pr epa o 7 —

4-[5- E4 [)4((69Met hozgﬂ:(e%ﬂlzgx 6} %ﬁpec{ gy eﬂyﬁ] 92 (2H, d, J=9.00z)

4-t hi adi azof+12-xoddd mlsz;0|(m/amﬂo$\n.\ﬁx(d3|\6@6d6538)(i‘4 +1)2-1.6 (10H, m
2H(§g(2H m , 3.0-3.8 (12H, m , 7.08 (2H, d, J=9.0Hz) , 7.84 (2H, d,
3 _

Preparation 84 4- [ 5-- [ 4-
--1- piperazinyl]phenyl]-1,3,
8-

3
. 8-
=8

%JHPA

’Preparation 60
Bthyl 4-[4-[4~- (8-methoxyoctyloxy)cyclohexyl]-1-
piperazinyl]benzoate
IR (Neat): 2933, 2856, 1705, 1608, 1516, 1454, 1282, 1238,
15 1111 em™1 |
NMR (CDClsy, &): 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, q,
J=7.1Hz), 6.86 (2H, d, J=9.0Hz), 7.92 (2H, d, J=9.0Hz)
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,



10 8.11 (4H br s) {+) APCl NMASS (nlz)(Positive): 496.27 (bhd) oBp£paration
88 4-[5- [ 4- [4 (4- Met hoxybut oxynet hyl ) -1-pi p’ erldyl] phenyl] - 15 1, 3,

4- -t hi adi az %1] benzoic acid NVR (DMSO-d6, 8).- 1.2-1. )
2. 8- 3.0(2#’( 2- 3.5 (9H, m), 3.8-4.0 (2H, m, 707 %’“"‘H“S‘Ls 9Hz) ,

7.84 (2H, d, J =8. 7Hz), 8. 10 (4H, br s)6+) APCI MASS (nifz}(Positive):
482. 20 (I\/Hr+1) 20 25 Preparation 89 4- [ 5- [ 4- [ 4-

(5- Met hoxypentyl oxymet hyl ) -1-

pi peridyl ] phenyl ]-1+:3 441@1 adi azol - 2- yI ] ben20| c acid NVR (DVSO-d6, 8)
1.1-1.8 (11H, 5%29 (2H, ™M . (O, 3,8-4.0 (2H M
7.07 (2H, d, JAQI@E)W?SSM/%QWO%“J’% sﬁ%? » (4H, ) ESI MASS
(rﬂz)(Negatl ve): 494.3 (M++1) Preparation 90 30

4-[5-[6-[C s-4-(4-nethyl cycl ohexyl) - 1-pi perazinyl]-- 3-

pyri dyl ] --ﬂ;gﬂ,@&hﬁadﬁézol 2-yl]benzoic acid (+) APClI MASS (niz)(Positive):
464. 138( M+l ) Igfe%h?lat@_q@ —cis3p-ethylcyclohexyl)-1-

4-[5-[6-[ Trans-4-( yl cycl ohexyl’) - 1- pi perazinyl ]-3 20 July 2004 WO

01/ 60846 mwﬁzaymllrlsonl{lﬂr%du azol - 2--yl ] benzoic acid (+) APCI MASS

(m z)(Positi ve)NMR4QéDa@ (I\di)-hlb E’@T{3}POH 0320431z epdr. &5-0R692(BLH, m),

4-[5--[6-[Ci s-4-(4- eth Ioh yl).- 1. pLperazjn
pyridyl]-1,3,4-thi adi-& f%’ gi € g@ % éjs %H&S%)(n%z??Pole(vi} 478. 3
(Mr+1) Preparation @3, 19 86 (3H s), 6.58 (1H, d, J=9.1Hz), 8.00 (1H, d
4-[5-[6-[ Trans- 4- (4-ethyl c I ) i n
pyrldyjrq 1, 3, 4--th| t2 Ia¥l§ ?%%Lzo? ?gc@?(é)( XP%I’ ﬁ/Azss (niz)(P05|t|ve)
478.3 (M++1) PmEﬂBﬂEHIMMSSQ4mIE)(9051tlve)° 332.
4-[2-[4-(1-Cycl ohexyl - 4- pi perldyl)phenyl]lmdazo[2,1-
Methyl 6-[4-({trans-4-ethylecyclohexryl)-1-
piperazinyl]lnicotinate
15 NMR (CDClg, 8): 0.87 (3H, t, J=7.5Hz), 0.91-1.40 (5H, m),
1.6-2.0 (64, m}), 2.64-2.69 (4H, m), 3.66=3.71 {4H, m),
3.86 (34, s), 6.57 {(1H, d, J=9Hz), 8.00 (1H, dd, J=2.3
and 9Hz), B8.79 (1H, d, J=23Hz)
APT-ES MASS (m/z) (Positive): 332.4
20

Preparation 63
4~(1~Cyclohe3yl—4—piperidyl)benzonitrile
IR (KBr): 2927, 2852, 2222, 1605, 1504, 1450 em™d
NMR (DMSO-dg, 5): 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 (MV+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



b] [1,3,4]thiadiazol-6- yI)ben20|c acid hydrochloride IR (5§UMy2§@§7 1699,
1608, 1471, 1414, 1373, 1255, 1174 cm 1 20 NWR (DVSO -d6, 8): 1.0-2.1

(14H, m, 8 4.0 (6H m , 7.4- 8.0 (8H, 8.86 (1H, s APC| MASS
(mz): 487 V"R 1) Preparation 95 25 4. Pz [ 4- [g s-4- dotirbbiats
(4--nethyl cycl ohexyl) -1-- 64
plpera2|ny!]phenyl]inidazo[z,1-b][1,3,4]thiadiazo|-6- yl ] benzoi c acid
hydrochl ori de ESI MASS (nfz)(Positive): 502.3 (M+1) 30 Preparation 96

[4-(T |
T 1,[ bu(pLZ&'Sﬂ %X%CEBOEEWAEMS ohexwe T lnRi RSk n?zlnbféﬂatanol (18.2

rboxylic acid ™ ESI
97 20 July 20041%@@ 8ab: 7342Péﬂ73ﬁc9ﬁrom§z®43 33 (3H, S’f S IR fr BROratton
4'-[4-(Trans-4-tert putglgyglphgmylhml--plpera2|nyll-
1 1' - bi phenyl - 4-carboxylic acid ESI MASS (nfz): 421 (M++1) 5 Preparation 98
-[4-(Trans-4-ethyl cycl ohexyl)-1-piperazinyll-1,1"- biphenyl-4-carboxylic
aC' d I'B (KBr): T@%oli@@gm chb%@ouiq&ﬁas?mbiaﬂo{ASSaémﬂdlng%B 4 Mimi)lai0 Pre

aration 99 4'- (CIS 4- eth | cycl ohexyl)---piperazinyl]-1,1"-
bi pheny! - @%ﬁﬁ-‘o%ﬂuéﬁ LcP§ %éé@@%%@t 1603, 1529, ]1452 1381 cm1 15
MASS (m'z) : 393 (M++1) Preparation 100 4' - [ 4- [Trans- I-nethoxy-l, 1
-bi (cycl ohex Lg -4-yl__| -1-- piperazinyl]-1,1"-biphenyl-4--carboxylic acid
20 MASS ( +1) Preparation 101

8-Methoxy-l-octanol

10 . NMR (CDClg, &): 1.2-1.7 (12H, m), 3.33 (3H, s), 3.3-3.4 (2H,
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



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 I\/Hr+éLﬁ) Preparation 102 4'- [4- [Trans-4-

(ci s-4- et bohexyl -1- 30 PCT/IP01/01204

yl)cycl ohexyl -1-yl ] - 1- pi perazinyl)-1, 165 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

piperazinyl] -1y enyhs A-0aLRONY|1,36) § 2 M3 Tsy),: 34733 (e 5t)
PCT/ JP01101204" aﬂfH% Oﬁf P hoxyli $34 17

-[4_(4- Vet hoxyphemill )4 10Di b%li:azqrnyir’]a BHE) . b phehyt - BHc Moyl Td -Aei d

NASS (mz): 491 (Mr4d) Py paratlon 105 10
-[ 4-[ Trans- 4- (4- met hoxyphenyl ) cycl ohe I

plpera2|nyl] 1 EST- MBEPh&R{E) { %%E%ﬁ%ylﬁ% aglthﬁﬁﬁ)(niz) 471 (M+1)
Preparation 106 15 4'--[4 (4, 4- D net hyl cycl ohexyl ) - 1-pi perazinyl]-1,1"-
bi phenyl - 4-carboxylic acid MASS.(nm z): 393 (M++1) Preparation 107 20 4" -
4- [C's 4éﬁﬁﬂﬁﬁﬁﬁ__94ﬁ§yclopentyl)cyclohexyl -yl --1- ,
pi perazinyl] - 1p;LmE&t@&%nw = QAL RO yheaiyd o$S1( ImLz) 463 (Mr+1)

Preparatlon 108 25 4 met 4- xe . .
cycl ohexyldiqxagppro 4. Eﬂﬂ@?é&?nggaa.ﬁ)lang %%e‘%ﬂ ggéﬁ*%?%ﬁﬂifﬁﬂASS
(nfz) 461{i$ﬁm@)1BrQ@a&ahyaﬁoﬁﬁ&hﬁxx68 ml) was stlrred for 25.5 hours

-1 4- Onf,zﬁ r%ec}_{nh%?%wéﬁg Ohex]?’ve?ntl wgls evaporated in vacuo and

plper 14°C e
the residue was poured 1nto a mixture of ethyl acetate and water.

Then the solution was adjusted to pH 9 with potassium 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 (CDClgy, 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 (M¥+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 trifluorocacetic acid {22.5ml) at 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

[



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/JPQ01/01204 76 phenyl]-1, 3, 4-thiadiazol-2-yl]benzoic acid

di hydr ochl 8 YE%4R (kBr): 3400, 2939, 2852, 2592, 2455, HGGHOIABHE 1500
cm1 NVR (DVSO-d6, 8): 1.20-1.80 (.4H5Mm), 1.80-2.40 (4H, n) 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 (m z)(Positive): 463
(Me- 2HCL+1), é@lt?faeﬁafrabhanwaéﬂecﬂm[tﬁ-1£o;4rorﬁa€hol( 4ndRiretgd ey ydhekiie ¥

-1- yl heny| 3,4-thi ad - MASS
(o7 0 POl SRt kb a5 el M G ateer CEav R of kb e g G ReBafhaEe
[ 1- met hox¥rifiuorbacéeyes ohexyd k- 4-yl] --1--piperazinyl] -1,1

- bi phenyl - --carbox Ilca 3 1hdr otLja li8 8rrg)
1--ethyl - 3- (3 %bno%‘r]g%ﬂsar(godl|%1d30>%f\§p3?§6h% r|278f ggg and
20 trigthyl am ne (Od21@=8ﬂ 9HA )N etddyl(@He dhl Gr8 deHZB7 )% Wadl, §1t:| rred for
23.5 hours at room tur evaporate de e eq rPLgssure.
Wat er was added to %ﬁgpg:%& ’duag Oteadr11 r& % raghl ?F%P ée%{ pfzti-gte coI | ected by
filtration, waghed Wnyh) Wwebeitive so;ﬂ@dpw\'l al¢hol and di i sopropyl ether,
then dried to give 25
1-[[4'-[cis-4-[1-methoxy-1, 1’ -bi (cycl ohexyl ) -4-y1]-1--
pi perazi nyl | - 1 The tfpﬁﬂewyhg@qu}@mdﬁ)n[ﬁm]r_—,%m 8o BEhAB15S azol e (399
ng) . 8 ( Stbltha®ost 29;@«11%1:1% (4H,
m yﬁ?l(o%?i%?)d ?acg.o g58'535g? 4%4%15“)1,@M %a%h%r t630 d, J=8 Btk), 7.4-7.7
(5H, m, @99 (2H, d, J=8.5Hz), 8.12 (1H d J =8. IHz) 8. 30 (2H, d,
J=8.5Hz) MASS (mz): 594 (Mt+l) The foll ow ng conpounds [Preparations 113
to 138] were 35 obtained according to a simlar manner to that of
Prepar at i L n -

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~



WO 01/ 60846 PCT/JPO /01204 77 112. Preparation 113
i- 54;'['[5;].[4-.[4-((,ycl olhﬁ;yl nmet IhyI ) - 1- pi perazi nyl ] phenyl] 5 20 July 2004

, 3,4-thiadi a y enzoyl ox 1H1,2,3-b t
2845, 1780 010687%84%1441 141% 15132 984, szgné(r:w rll N ?éﬁ@'&ﬁ@m (Z)?szs-zi 9
(11H, m, 2.22 (2H d, J=7.1Hz), .56 7 (4H, n),3335(4|:|, , '
6.9-8..5 (12H, i) 10 (+) APCI MASS (nfz): 580.13 (Mt+1) Preparatlon 114
1-[4-[5-[4-[4-[4-(7- Met hoxyheptyl oxy) cycl ohexyl]-1
pi per azi nybLLpAepyis B fnidvioadicaaet- 22y11 benzby oxyluctisolyens of

, 2, 3-benzotriazol e | é&)c 2931, 2856 §3 ] 6733234,
1093 98meERANGL NV 1‘?tr®hydfff6r2n2“(”'}5'; 1 @ EE %4’%‘:37& ?%3? m
3.33 (3H, 119) wal- 8d8e@ éédﬁﬁmfﬁyaﬂ%bB&ehgdﬁiden(aﬁﬁimg in a stream of
1-[4-[5-[4-[4-] 4- (Bi-N@th X €¥gag he&gh% £ for 5h
pi per azi nYHFEREAYH] The Rzt Ie @ng‘brenzo ?n%& 12 {}ge tox > hones-
}-0533 gggg@ﬂ‘er k?g@NiN%ﬂ B\l();fgﬁr)s W&QiﬁhenZ&EG witly &,atlﬁ@5ed1am,1e01@§gdlw34

cm 6

(31 s), Tadgoges CLPPOR}e SR RAPrar B8 Tparibing Breeibibeebfh M, 355

Ion
1-[4--[5- [d&rﬂléctédlvbyhﬁxypﬁmwmxy@ashe@ pékhdyktphenigqeropyl alcohol

1, 3, 4-t hi adi I
1 301 56 (8 F# obPEnZeNt %y%}ﬁ]_r{!*d%l%&%%egi%fﬁ@@%ﬁ e %{6%&6 S?)

203? ? 55‘%§T¢th@k{/g513 BO{Sy& oKyl )myd - Y@lgi‘PQPﬁr@Zl ﬂhf} 7.35-7.65
u Q4 4 H,

20,518 SRS AL 00 PO PO e e (2
J=8. 41Hz) bl(cyclohexyl -4-yl]- 1—p1pera21ny 17 ~biphén

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), 2.77-
2.9 (4H, m), 3.11 (3H, s), 3.2-3.4 (4H, m), 3.93 (3H,
s), 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



Preparation 117 5 1- [ 4 - [ 5- [ 4- [ 4 - (6-Met hoxyhexylgg(ymyzém

. - pi peridyl ]phenyl ] -

13 4-t hi adj azol - - 2- yI]benzoonxy]--IH-123benzotrlazole R

2931, 2856W0107‘% 461603, 1439, 1416, 1230, 1109, 982 cm ¥ 0’@6@33 8)
1.3-2.1 (12H, n) , 3.0-3.3 (2H, n) , B3 (3H, 10 s), 3.3-3.6 (5H ),
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) : 61& 98m{M +1¢845 Rrempanadebooni248 cm

1-[4-[5-[4-[4-(4-Met hoxybut oxy I

pi peri dyl | Phen&fﬂf‘- i?g(,:i;St tﬁ )adi® ”‘;’té’r)i g?l 1haths B o> 1201 885 Blhzot ri azol e
IR (KBr) : 1778, 16031-24391H]14d2, 21£43,6 12B0m)%13550 1@591‘- 265 o8tz m 1 NWVR
(DVMBO-d6, S): 1021 R 2 gMpm 3:-1- 3.5 (6H rr) 3.34 (3H,
s), 3.8-4.0 (2H, 38 E&‘i'zﬁ F2g- %Hé 7‘“5 7.6 (3H ). 7.90 (2H d,
J=8.9Hz), 8. 12‘,5([I MASS (dAZ) CRdr9iti8rel- 8335(2 8.3-8.5 (2H, 25 M
Preparation 119 1-[4-[5-[4-[4-(5- I\/Ethoxypentyl oxyrrethyl)-4

pi peridyl ] phenyl]-1, 3, 4-thiadi azol - - 2-vyl ] benzoyl oxy] - 1H 30

1, 2, 3- benZtadzazalienNVR (CDC13, S): 1.1-2.0 (11H, m, 2.7-2.9 (2H, m,

7576 (sh mpeneigd-{opndis- %%*%‘%#1%5‘%8%8"9%?‘&“3“ )8 2He), 816

(2H, d, \k@&§ﬁ$®z1m§C33b@8Fﬂaﬁe 35 J=8.5Hz) 20 July 2004 WO 01/60846 79

PCT/ JRQ,L/ 01204 +(+ L, ti £138. 13 (M++1) Preparation
120 1-14-[5- [gﬁ%"?z‘fmtyﬁg?&ﬂﬁeilﬁw 11\g|Q)ZeFaZ| ey P

pyridyl]-1, 3, 43R §ehGlpl o BBetbyf bx P21 ??Z(Q”Iy %)eh}ogr?aﬁfjﬂeﬁ‘ﬁ 'R (KBr)
2947, 2922, 1778, n&60é14§42Q5(lﬂQQn 12361 @87, emngds.1Hz), 5.13 (2H,

s}, 7.35 (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—



CDC13, 6): 0.8-1.5 (8H, m, 1.7-1.9 (2H, nm), 1.9--2
g 0 (1H ) , 3.0- 3.2((4ﬁ,-33 s), 3.5 18 4. 2n}4H br s)éOJ@ggh% 8 (1H,

NVR
2.
n),748 , 8.75 (1H, d, J=2.3Hz) ESI MASS ( itive):
581. 3 I\/Hr+ ‘éfﬁc%dgr ation 121 15 qgl%m” 1204

1-[ 4- [5 [ 6- [ 4- (4- Et hyl cycl ohexyl ) - - 1- pPPer azi 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)da1@>o&y1La®e(5H m, 1.2-1.9 (8H, , 1.9-2.5 (2H , 2628

4H, , 3.6-3.8 (4 J= 3 0-8.5
EaH, 2)) 8. 74 %5@@,_9?3%)8%34 f\ﬁ%% zl)%osmlv mé? %1) 25
Preparation 122 1- [(4HL5&)—,[B PFraNnsS 4-164- Ie)t h;ilzy&lwd%ﬁl,)m)]r Pi @ér@ﬂ:nyl]
3-pyridyl]-1,3,4-thi | 1L.benzo be r oleg 30 IR
(Kg¥)l ¥9£4 2850, %3 gzgéoé”ﬁl%g 6 %% X%sé f%iﬁ{) Zgg t%gNﬁ%
(CDC135 6) : o 8- 1. §=g10Hz) M7 . & 128, _ﬁ,(aﬁB ﬁf;z) 28308, GZH,( @H,Jﬁﬁ ARZ)7-.2.9

(4H, br s), bpos) et By 6-6.8 (1H, n),. 74-7.7 (3H, n), 7.9-8.5
(6H m, 8 ot 1(&1?931; 32;%%361)?0 July 2004 WD 01160846 PCT/JP01/ 01204

80 ESI MASS (n z) (Positive) : 595.3 (Mt+1l) Preparation 123 1- [ 4- [2- |
4- [C'S"4' (44 i|QYQth;éygl [5& éhs 4'—methoxycgclohexyl -17-

pi per azi nyl ] phenyl }'i m dazo 3, 4]t hi adi_azo
yl] benzoyl:okmy@qthgxzrlglby ol rpaperezing ey ~bipbsnylsd7, 1649, 1605,

1539, #A73:4 4234, 1095, 1018 cm 1 10 Preparation 124 :
T e e et AN, o, 22055,
(1H, m), 3.2-3.35 (4H, m), 3.35 (3K, 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




NVR (CDC13, 6) : 0.8-2.5 (21H m, 2.8-3.0 (4H, : 333?&1 "'égb 7.03
(2H, d, J=8.7Hz), 7.4-7.7 (5H, m, 7.79 15 (2H, d,J84Hz g (1H d,
J=8. 4Hz) 8.30 (2H, d, J=8.3Hz) MASS (nmfz) : 447 (M+1) Pre aration 125 20
1- [ WOOI6086_ 1 4 (4 Methyl enecycl ohexyl) - 1- ME01/01204

pi per a2| nyI ] phenyl ]1-1, 3, 4-t hi adi azol - 27¢/1 ] 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 (4 4. 7414y Rbbosy Drdy d byl -70- 7. 60
(2H m . 7.65 ?ftﬂbl 4 @ g&f& iﬂméﬂhoxy % ﬁ ﬁ? y fé& ST (4H m

AP| - ES mssy@driypmgraﬁw@yll ’3(3)1|Prh@§é(|1a |6ﬁr11<2>6vliaf[e4 _[ 4- (Tr ans- 4-tert
-butyl cycl ohexyguk- %cﬁtpgragffwalz;l 9, (16K, m), 2.05-2. 4 (2H, m), 2.7-

1, 1' - bi phenyl - 4- yI]car ony 1H 1, benzotrlgzog l_gKBr) 315%0
1570, 1236 cm 1 NVRZ2¢ 8bci Hrafy 3}18% @, sy 3 3_L54B( ) 7-2.5
(5H, 35 m, 2.7-2.85g(4Eh, m 0(3 218, 4;1(4#5!8 BHz) . 9:-9=-1.71 2HH, 2@1 YJuly 2004
WD 01/ 60846 PCT/JPC]/01204 81 m, 7.3-7.7 (5H, m, 7.79 (2H, d, J=8.5Hz),
8.11 (1H, d, J=8.4PzrP-881302fpom) d, J=8. 4Hz) MASS (nfz): 538 (Mk+1) 5
Preparation 12%mks [(A/z):[4%7 (fﬁan)s 4- - et hyl cycl ohexyl ) -1-piperazinyl]
-1,1" - biphenyl-4-yl]carbonyl oxy-1H1, 2, 3--benzotri azol e Preparation 128
10 1-[4'-[4-(Ci s-4-ethyl cycl ohexyl)-1-piperazinyl]-1,1"-

bi phenyl - 4- -yl ]m@anwlrew ~IHran2; 8-hetirnty-i [dzolyelPpepbyal +on 129

1-[4-]4-[T | ohexyl 5‘9%%{ 7 -1,
1' [-bllb’l : rcalnj]%ﬁyﬁe Ei él Bgﬁelﬁ(—g I?Y]% >i %)_g?]: %)(1'%3%l %z% | @ Ylezcallii):c@ll3 8) :
0-8-2.6 (20H, MMR ACPC330 bHH, 1095-B. 915 168K, m)s) 2-373-32 6(3HUHMn) , 7. 03
(2H, d, J=8.7Hz), 723673775(% Wy, 7:79 (68H s, 33383488) (a8 &2, (31@3 d,

J=8. 1| Hz), ,
(3H, s), 7.00 (2H, d, J=8.9Hz), 7.56 (2H, d, J=8.9Hz},
. 7.62 (2H, d, J=8.6Hz), 8.06 (2B, d, J=8.6Hz)
15 MASS (m/z): 477 (MY+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



20 8.31 (2H, d, J=8.4Hz) MASS (mz): 594 (M++1l) Preparatio
1-[4'-[4-[C s-4- (CIS 4' - met hoxycycl ohexyl -1' - 25

yl ) cycl ohexyl -1 ]-I-plpera2|nyl] 1, 1' - bi phenyl --4-
yI)carbonyP"y P%ﬁ 3-benzotriazole NWVR (CDC13, 8) : CRCA/FIEORAQH 1y |
2.7-3.2 (5H m , 3. 35 (3H, s), 3.3-3.H (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 (mz): 594 (M++1l) Preparation 131

1-[4'-[4- [T qes14s Sismélthcss&;tinowcml(epewhe;ﬂﬁ& y1]-1-

yl ) cycl ohexyl f z fera2|n yl].- %I--4 2@%@3?& 2004 5 MD

01/ 60846 p@pﬁ@pmmm ’es*zbwq%azflbénwéw i-E acily i azol e

(CDC13, 6): O. §IA§S5 ﬁl;gg{ my (JM"GFla 6 (9H, rn), 2.8-3.2 (5H, m, 3. 35 (3H
s), 3.3-3.5 (4H, d, J=8.8Hz), 7.4-7.7 (5H, m, 7.78 (2H d,
J=8.5Hz) 8.12 (1H d, J 8 2Hz) 8.30 (2H, d, J=8.5Hz) MASS (mfz): 594
(M++1) SPreparatrh%nfé§Zowinb4corﬁ wldS Spéephraet boxypheny| Jidic eirexy! ] - L 10

plpera2|nyl] 1, 1' - bi phenyl - 4- car honyl oxy-1H -1, ri
(CDC13, 6 tainsdzagc?{d Y *H%/ qé)é ﬁﬁerrﬁo é’*%@ ?%MS (2H,
dJ87H@2703(2HdJ.8Hz)721 (2H, d, J=8.7Hz), 7.4-7.7 (5H,

7.79 (2H, d, 15 J=8.5Hz) , 8.12 (1H, d, J=8.2Hz) , 8.30 (2H, d,
5Hz) MASS (nfz): 588 (M-+1) Preparation 133

F [4-(E£§ﬂ@thX§ghe yl)-1-piperazinyl]-1,1" 20 |
sh o 3 Yo ‘f@”[‘ixﬁcgﬁzc’f&e}z@ﬂmﬁﬁﬁ”%%%%&%@ el 18 (o
M), 8.31 (181, 4dthidd8a2bi)2MABEETd)C BGE (MH+1)
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 (M1+1)

5o 339 2004

m
J=
1-
bi
(8

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, d3): 1.25-1.60 (8H, m), 1.80-1.35 (2H, m),
35 3.00-3.20 (24, m), 3.21 (3H, s), 3.25-3.55 (5H, m},




25 Preparation 134 1-[4'-[4--[4-(Trans-4-net hoxyphenyl)cy;hﬁqeéﬁy-l
pi perazinyl]-1,1' - bi phenyl - 4-yl ] car bonyl oxy-- 1H 1, 2, 3° benZot!¥ e 30 NVR
(CDClS,6):14235(8Hr’r)2325(2H n, 2.8-3.0 m

(4H, in), WOAYSME <) 6.85 (2H d, J=8. T7Hz) , 7.04 (2‘F‘F’~H’ fﬁu% 8Hz) ,
7.13 (2H, d, J=8.7Hz) , 7.4-7.7 (5H ¥h), 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 (Mr+1) 20 July 2004
WO 01/ 60846 PCT/3PC&/01204 83 Preparation 135

1-[4'--[4-(4, 4-Di neghgbcggg@hgxylhrl piper ez ny,) v&8196Hz), 7.84 (2H,

bi phenyl - 4- yI]carbonyI oxg i.gﬁj) en(z r| zole 5 NWR (CDC13, S): 0.92
(6H, s), 1.1-1.9 (8A:/ny A 4% .75-2.95' (4H, n), 3.3-3.45 (4H,
n, 7.03 (2H, @sx Im8s BhizY) (Ndgahkifeh ( 0.2) (MYF1Y9 (2H, d, J=8.5Hz) ,
8.12 (1H, d, J=8.2Hz), 8.30 (2H, d, J=8.5Hz) MASS (mz): 510 (M++1) 10
Preparati on 136 1-[4'-[4-[Cis-4-nethoxy-(4-cyc|opentyl)cyclohexyl-l yl
-1-pip@razéggﬁdratlbn-Bhphenyl 4-yl]carbonyl oxy-1H 1, 2, 3- benzotriazole 15

5080 T G R ety -2 12
J=8. 9Hz) 1, ﬂm—thlad(laupm)z szw@m(czaH; ad;lcu =8. 6Hz) , 8.11 (1H d,

J=8.2Hz), 8. 3OMADQS? g;—l,z) 20,MASS ¢ ? 1573904] ?ﬁemr@m 37 1--

[ 4 -4-- [Tra --cyclo " cycl B?'/
- 1- pi perazinyl] car uawl,cxyrﬂlﬂﬁlgzm daﬂb@nﬂamvak&%( @kBiy8 < 8HZA72, 1597

cm-1 (CDC13, b 2.4, (18H, 2.65-2.8 (4H m, 3.20 (3H, s),
3. 25- éﬁ%mi4 k %E SQH B &g 7.4-7.7 (9H, n}, 7.79 (2H, d,
J=8.6Hz), 8. 05- BklgﬂﬂmHMASS (m/z)(P051tlve) 496.27 {MT+

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-



m, 8.25-8.35 (2H, m 30 MASS (mz): 580 (M++1l) Preparati 0503@92004
1-[4'-[4- (G s-4-net hoxy- 4- phenyl cycl ohexyl ) - 1-

pi perazinyl]-1,1'-biphenyl-4-yl]carbonyl oxy-IH1,2,3- 35 benzotriazole 20
July 2004 W6PH6s346 PCT/ JPOL/ 01204 84 NVR (CDCL3, $) POUABOYO124 (gH 1y |
2.8-2.95 (4H, m , 2.99 (3H, s), 3.3-3345 (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
cesi Umtf:pgil'ﬁa&rilgel(§§r49t9iaéifa£&£—fzaimqlb@fnli6% at48d M) was stirred at room
tenperatu of hours. 1,4 10 Di oxa-spiro[4.5] gﬁc?m8-one (1.4 g) was
added to the sdifut RBRI YR8S siMf#letPomtitid6m:t 86Befdt ettbr 1 hour. To the
solution was added dropwi se with stirring phenyl magnesi um chl ori de (3. OM
solution in dinmethyl ether) (33.7 ml) at OC. The reaction mxture was
guenched argsd #c acid aqueous solution. 15 Dinethyl ether.was added
to thessol uti on..[Fhesangantg- [ ayerhylas clwheked ) wilt-bipetraeingojdiasm hydr ogen
car bonate sol ution_and br'bne _an%rdii gﬂ over .nma neéi um sul fate. The

magnesi umBSHLd das 4rFRERALEOH TS~ HHPHE i PPt e was concentrat ed
under reduced mETesmBEe.(mTBE (Pesi e wasiBuki f(Mddiby 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), Z4pf¥parbiionsP3 7.2-7.6 (5H, m) MASS (mlz): 257 (Mt+23) 25 The

follo co u iLned,ac I t ik LAk rv1.0:.1 hat of
B L At
8- Cycl opengyptidy4—di,Sxasphiefliasdtetant dasizoawRacEBC13, 6) : 1.2-2. 1 (17H,

M L 3 9-4.05 (AHapBr wabsO%nyiesdie NASS (b2l (AE91( M-23)

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




35 Preparation 141 20 July 2004 WO 01/60846 PCT/JP01/ 01204 qu gﬁ%ﬁ
sol ution of 8-phenyl--1I,4-di oxaspiro[4.5]decan-8.-ol (5.7% 3y
i odonmethane (4.59 m) in N, Ndinethylformam de (58 m) was_added sodi um
hydri de (6B YU%Ersion in nineral oil) (1.97 g) at OC. HIEPE on 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
| ayer was washed with brine and dried over nagnesium sul fate. The
magnesi um sul f aje pwas fidhkeuede of fpusykidieHd:yn attepipsra ek r at ed
under reduced pressure. The residue was purified 10 by silica gel
chr onat ograpHy Yiphenydsdne2EPRYY1EE 6dSt b el ution) to give
8- met hoxy- 8- phefwd ingk -@i/e¥aspprof¥tbj decane (5.968 g) . NWR (CDC13, 8) :
1. 6-2.15 (84, m , 3.00 (3H, s) , 3. 9-4.05 (4H, m , 7.2-7.5 (5H, n) 15
The foll ow ng compounds [Preparations 142 and 143] were obtained according
to a sign | pfe lori ®gt hat of Preparation 141 20 Preparation 142

% E C

4' - Met h -1, 1" -bi | oh |)-4-01 . 10) 1L A8H, ,

2.9-3, 60?%’H, m4'%%%%%%z’£§§§9%mf%’£% é?“ 6‘5%%’ Fgﬁgiiég'i "

8-C¥clopen&yﬁhéhjm§§g§?€§§2§§gboaZS@Er§[§.gng;EFe_ TNEO(SDC13, ?): 44 A

1.25-2.35 (17Fh£$n . ,1§ 1954 0 5 ~1n reparation
hRF8- pideryl 22%%: 4 T

sol ution of 8- i '0xaspiro[ 4. 5] decane (5.96 g) and

3N hydrrochl orinasi th{224 B3 (Mﬁ+ﬂbtrahydrofuran was stirred at room
tenpe;iﬁure for 24 hours. The reaction m xture was added to a m xture of
sodi u ydrogen 35 carbonate solution and dimethyl ether. The organic |ayer
was 20 Jul 2r y 0846 PCT/JP01/ 01204 86 washed wi th sodi um hydrogen

carbonat e SO'Uthoﬂ[@befgliﬂéﬂﬂyiEyclohexyl)~1—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)

Preparation 101 ' .
4’ -[4- (Cis—4~{trans-4-methoxycyclohexyl-1-yl)-
cyclohexyl—l—yl)—l—piperazinyl}—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-



magnesi um sul fate. The magnesium sul fate was filtered off, @Hq &ggg
filtrate was concentrated under reduced pressure. The res? gy purified
by silica gel chromatography (1:0-150:1 5 dichl oronet hane-net hanaol el ution)
to give 4- WAHEBM4- phenyl cycl ohexanone (3.6 g). NVR ( COREEPOEYINS .5 9
(8H m, 3.09 (3H, s), 7.25-7.5 (5H, M6 MASS (mz): 227 (M++23) 10 The
foll ow ng conpound was obtained according to a simlar nmanner to, that of
Preparation 144. Preparation 145 15 4-Cycl opentyl - 4- met hoxycycl ohexanone
NVR (CDC13, . 25 4 o a2 {2Hci, 3.27 (3H, s) MASS
(m z): 21§1F§%3§é§Y§B ¥$%p§%§%¥%%?li6cégﬁgifhre of

4- - [ 5- 4- [ 4- (4MBRBnYIEYL! ohElky(M -+l

pi perazi nyl ] phenyl]--1, 3, 4--thi adi azol - 2-yl ] benzoic acid (0.81 g),
0-benzotriazol-1-y1-N, N, N, N -tetranet hyl uroni um hexafl uorophosphate (0.66
g) and N, Rrgpazapiepyl@ihyl amine 25 (0.51 m) in 1-methyl -2-pyrrolidinone
(16 ) was StMnL@Q_R@LMe€h$§yﬁﬁgﬁyl)5QCpiEEgaQEﬁplj{KLIﬁ%ﬁﬂph@nw&sépoured
into water. Then the resulting precipitate was collected by filtration and
washed wi tderherglicoagide 1-4--[5-[4-[4-(4-phenyl cycl ohexyl) -

1- pi perazi nyl ] phgrylay2) 3, 491 hjpgidigzol - 2-yl ] benzoyl oxy-1H 30 1, 2,
3--benzotriazole (0.97 g). IR (KBr) : 1780, 1603, 1444, 1414, 1234, 1188,
980, 843 cm-1 NWR (CDC13, 8): 1.6-2.2 (84 m, 2.3-2.5 (1H m, 2.7-2.9
(5H, M, DA BtEdH, 105, 6.9-8.5 (17H, m (+) APCI MASS (mz): 642.07
(M++1) 35 20 July 20 WO 01/ 60846 ,P P e fol | ow ng
conpou¥ds [Preﬁaf&ér8§§aﬁﬁ7}5g qéﬁﬁé%g§h§%¥é8%§g§8%§% %ﬂ?%ing to a simlar
nmanner to gimiraefinRlepars at +oiphdmfl~4-GrRogyaiat Rohd 147

1-[4-[5-[6--[41&éﬁp§%9%59y859h?ﬁyiiy1—piperazinyI]-3

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]-



pyridyl]--1, 3, 4-thiadiazol -2-yl ] benzoyl oxy] -1H 1, 2, 3- benz r| a%@{b
(KBr) : 2943, 2918, 1782, 1601, 1427, 1402, 987, 845 cm1l ‘FCDC13

: 0.94 J-6.9Hz) , 1.4--1.8 (9H, m , 2.3-2.5 2.5-3.9
(4H m Wﬂ@ﬁ(m M, 6.74 (1H .d, J=9.0Hz), 7.4-7‘.(&{]?@12% ,
8.1-8.5 (6H, m, 8.74 (1H, d, J=2. 3Hz) MASS (mz) (Positive) : 581.3
(M++1) 15 Preparation 148
4-12-[4-(1-Cycl ohexyl -1 -pi peridyl)phenyl ]i m dazo[ 2, 1
1, 3, 4] t phveady Hzdl -6 4Hthbhedieybdxg-1H Herz @ @rdot rillazdrpéhl‘ipﬂd%?( KBr)

1[ 1
926, 1776, 16 2 13, 6
0-2.7 (18t R G0 ﬁ?gg R i ¥ a A G L
604. 13 (M++1) Preparhiitbrcnf 25 To a solution of

1, 4- di oxaspi r o[y 518%05)(9152@)1 g‘t{)t(l\m\l- diymet hyhLor agny gde (nz)OO m)

was added porti onW| Se so hydri de 60% Oi [ "suspensi on) (2.6 g)
under i%e-cooling arfd50iz. ﬁ@géﬁﬁaﬂ%s%hb@'@ 3G t8H, )i Ai-A§ F8E BT h%)urrs at

room tenperature, t—hqge(%tlgn mgtyﬁg)maﬁ ¢t i red &f og=3 . bgey, at 60C. 30
To the reaction m xture was ad a solution of 7-methoxyhepty

4- et hyl benzenesul f ch&Gs -89, (545) Bh N, Ndi nethyl formanide (50 m) at 60C

and then the regetin wigd Uk 2WaPostEiver: fos3 2noprel+al 60C. After being
cooled to roomtenperature, the reaction mxture was poured into a m xture

of ethyl acetate and water. 35 The organic | ayer was successively washed
with W@@erp@ap&tﬂﬁqm PYJuly 2004 WO 01/ 60846 PCT/.11'01/01204 88 and

dri ed over nagn The .sol vapor at ed |n vacuo and the
resi due was pur?figm%y % {%rﬁ?e@%?%&%ﬁ?éﬁi fo‘%ﬁ%eﬁé\z Y¢dl eluting with a
m xture of phexghp-Bal, Hﬂ)&]acﬁﬁ&b&t—e yl1Bedzedb: ddid The eI uted fractions

cont ai ni ng the duc r I ted and evaporated in vacuo to
give 8-(7 netho ﬁ %f&f% tﬁ/-gdlgo %slbﬂso [4.5] decane (9.77 g). NWR

(CDC13, 6) : 1.3-1.9 (18H m, 3 33 (3H, s), 3.3-3.5 (5H, m), 3.94 (4H, s)
ESI MAps (BLZ)LE9SI A VR)s 309 3 (M++Na)

A mixture of 4’~[cis-4-[l-methoxy-1,1’-bi(cyclohexyl)-

1-
b
2
1.

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




10 The foll ow ng conmpounds [Preparations 150 and 151] wer e, g %é‘g
according to a simlar manner to that of Preparation 149. gu @ ratlon
150 8--(8: th octyl oxy)-1, 4-di oxaspi ro[ 4. 5] decane N CDC13 :
1.2-1.9 (2 (#?g%333 3H s) , %5(5H . 3.94 % ’“é’?”%bl MASS
(rﬂz)(Positlve) 323.3 (MHNa) 20 25 P %paratlon 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, s),
3.3-3.5 (42.m, 3.7-3.9 (2H, m ( ~) APClI MASS (mz) (Positive) : 216.07
(M++1-Boc) Preparation 152 A nmixture of ethyl 4-[4-4-(7-methoxyheptyloxy)-
30 cycl ohexyl -1 --pi perazi nyl ] benzoate (2.8 g) and hydrazine nonohydrate
(26 m) i rPmideardglionbd13 ) and tetrahydrofuran (22 mnm) was stirred for 15

hours at 100C. After;d be[l4nq4cqeb8§gﬂ$8x%1;r9&£ﬂ§ﬂmﬁ ?\é&snhgf]ﬁﬁ@ﬁi

m xture was poured into wate vent® Was orated 1h vacuo and the
resi dué web artddted 229 1lnt il bbéyronbestwtdli-The  SxPraget ibazekshed with

vater and T e ediy 3004, D3 SORE, G POUIG12041 689128y smgnest um

sul fate. The solvent was e\O{aporat ed Tn Vacuo to~ give 4-
(7- - met hoxyhept yl oxPR2c¢8 ohexyl - - 1- - pi per azi nyl ] benzohydrazi de (2.58 g).

IR (Neat): 2933«1\4328(%%1%60%) 151¢-1 1945(43111{124{9 ma ezl a5 Wl@@@w 6)
: 1.2-2.2 (18H, 62 ( 3.2-3.5

3H
(9H, ), 4.06 (2H Br- 5P+ 7 64£§ 6mbr(%+$ %)5 (741430“'()1H6 %yB g 2;Hr7 B2H, m)
(+) AP@ MASS (myzapcddrinds (Mrzl) 480 The fHwtdigwi ng corrpounds [ Preparations
153 to 164] were obtained according to a simlar manner to that of
Preparation 152. Preparation 153

Preparation 114
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



15 4-[4-(4--Pheny|cyclohexyl)-l--piperazinyI]benzohydrazidEOJﬁPE%mpASS
(niz)(Positive) 379.4 (M++1) -Preparation 154

4-14- (4- Met h necyclohexyl) 1 20 pi perazinyl] benzohydrazj KBr )
3429, 3402Y ‘%%‘869 53280, 2933, 2837, 1608, 1504 cm1 NMR Y %&%’%"43
1.20-1.50 (2H, m), 1.60-2.20 (4H, 1), 7® 20-2.30 (2H, n), 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
(Mr+1) Preparation 158, m), 7.90 (2H, d, J=8.81Hz), 8.13 (2H, d, J=8.19Hz),

L creeneon e L MR B e 86 )
(4H, r‘r) 3. 10- 3.24’(4H, M, 4.36 (2H s), 6. 92 (2H, d, J=8.9Hz), 7.69 (2H,

d, J= QFE) 9. 46 glg; s) APCI MASS (nfz)(Positive): 317 (Mt+1) 35 20 July

2004 5 102 = PCT/ JPOL/ 01204 90 Preparation 156

(--[4)54 (8- Nbuhqﬂyqepxmexy}¢96Me&hnqyﬂexylpmpérazpﬁpeyb@ﬂkhﬁyﬂndﬂ?de I R )
Neat 2931, 2856, .1703 1512 4...124 CDC13, 6
© 1.2-2.2 3(1230|4% ad13z5152 4Y?1R?nz yloxyl-gH> 3083 %#?%Ha]zd‘i'\@ 5 (.9H,

m, 3.33 (3H, SR (4BH5: (2981 br285®),, 1678:61@1;2%1431’9): 13167 1239, 0% 6-7.7
(2H, m MASS (n z), 6 53 (M++1) Preparation 157

4--[4-(5- thhoxypen?y oxy) 1- pi peri dyl ] benzohydrazi de NNR CDC13,

1.30-1.80 (8H, m;a (cwtssg,zﬁo)s Y-B42.8 (1250093, 1803 (A, @ %§H3HS)
3.34-3,60 (3H, 9 ; g e(gth 'ﬁ), 33%5348152ﬁ2Hn)H)6 @1862}(2Idt
J=8. 95Hz), 7.53 (1H I"Fz

9Hz), 7.4-7.7 (3H,. m), 7.90 (2H, 4, J=8.8Hz),
8.1-8.3 (34, m), 8.3-8.5 (2H, m)
(+) APCI MASS (m/z) (Positive): 612.93 (MT+1)

15 Preparation 118
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)



ESI MASS (m'z) (Positive) : 358.4 (M++Na) Pre ration 158

4-[ 4--(6-- Met hoxyhexyl oxy) - 1- pi peri dyl ] benzohydr azi de ng?éiﬂ%fi%o“ 6)
1.3-2.1 (12H, , 3.0-3.2 (2H, m, 3.33 (3H, s),SSS%@(

3.5-3.8 (2MO9y8464 07 (2H, br s) , 6.8-6.9 -(2H, m, 4 °H°125+ s),
7.6-7.7 (2H, m (+) APClI MASS (m z)(Po&tive): 350.07 (M++1) 25 30
Preparation 159 4-[4-(4-Mthoxybutoxynethyl)-1--piperidyl]benzohydrazide
NVR (CDC13, b): 1.2-1.9 (9H, m, 2.7-2.9 (2H m, 3.2-3.5 (6H, m, 3.33

(3H, s), 3.7- 3AQ)(%ECI”MAS§=@ﬁV£ﬁ¥ﬁo§ytiv%»¢ 618-730(2H) M, 7.30 (1H, br
s), 7.6-7.7 (2 +) APCI MASS (nmfz)(Positive): 335.93 (M++1)
Preparation 160 4 [ 4- (5 Met hoxypent yl oxynet hyl ) - 1- pi peridyl]-- 35

benzohydr azigs, 2@ 13wl ¥28004 WO 01/ 60846 PCT/JP01/01204 91 NWR (CDC13, 8):
1.2-2.0 Iif#ﬁﬁf_“i“‘“"“ 2- 3. 33, , , 3.8-4.2
(4H, m, (6 88 (ZH4d5-19= égoﬁ&yl‘q‘l‘%héﬂ(ﬂiﬂ?% B‘&? 1%1%“/3%”&3%‘:1‘%) (+) APC
MASS ( Z);{ﬁqswll]\#e) 3 34Qh9§dié&!'d'ﬂ.92—5yl]]%ehﬁol§‘ﬂ.eﬁﬁﬂ alii-eh, 2,63-

6-[ 4- (4- I\/th%/ ohexyl ) - 1- pi perazi nyl ]- nicotinohydrazi de NVR (CDClS 8)
0.94 (3H, Rf ‘Pﬁékﬁ%ﬁ- 1.4-2.0 (9H, m, 2.1-2.3 (1H m, 2.5-2.7 ﬁg

3.6-3.8 (4H MIR (BBHy 4.234(2H2929, 18761 1EDH, ﬂ4291,-94@912)1,2375,4381m
7.86 (1H, dd, 0 7). .8 2.3 " AD
( &31(5?)%%3 +‘1§0’ B ép § g%?bnl%’ 7138k In P SR

(rr12)(P05| ti ve)
6- [ 4- (Trans- 4- met hy (@G| mhexyLﬁwi Qpilpiar asinyl- p 3pc ot nopy d¥lazi o~
10 ‘ 4.2 (4H, br s), 6.6~-6.8 (1H, m), 7.4-8.5 (9H, m}), B.75
(1H, d, J=2.3Hz)

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)



NVR (CDC13, 8): 0.88 (3H, d, J=6.4Hz), 0.9-2.0 (9H, m), 22 325804 (1R
rr),2628(4H m, 3.5-3.7 (4H, m), 3.9-4.3 (2H ,69%‘!%%
J=9.1Hz), 7,33 F}lH br s), 7.85 (1H, dd, J=9.0 and 3# 1H, d,
J=2 3Hz) (WOBEPSIsS (nf z) (Positive): 318.00 |v+++1) 25 W"@ 8284 i on 163
6- [4 (4- Et hyl cycl ohexyl) --1--piperddinyl] - |cot|nohydra2|de NVR

(CDC13, 8): 0810(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, , 3.8-4.2 (2H, m, 6.61 (1H d, J=9.OH), 7.38

(1H, br s), 7.88g .5 8 G1H, d, J=2.4Hz) (+) APC
MASS (' z) (Positl V(]al‘%_A gn/zé_((%?/%i%gqg P‘rS%%)a? aiblﬁg-nl 164 20 July 2004 5 WO

01/ 60846 PCT/ JPO1/ 01204 92 6-[4-(Trans-4-ethyl cycl ohexyl) - 1- pi perazi nyl ] -

ni cot i nohypdeazi gdei HIVR 44°DC1 3, 6) 0 B—2 0 (14H , 2.2-2.4 (1H m,
2.5-2.7 6.61 (1H d, J=9. OHz)

. 7.32 (1H, brls}4s Wr%-kélw 4a‘d4—me§h®laﬁa 0128@@6“ 18.53 (1H, d, J=2.4H)
(~} AP W&réﬁi@ﬁ}qﬁﬁ 1\/1%1:1%%[9%@%?1 3 PrenarAatiaen1les 10 A mxture
of net hyl é --[4-4-(7-nmet hoxyheptyl o %

cycl ohexyF1i QB?%%XhﬂI}ﬂe@z@yPFH?BFﬁ?% @r bonyl ] benzoate (1.9 g) and
phosphor us pentasukéﬁ)de 17B5] gkovp ®édy) asesgl y68b, TiTEet ydsset hes4 (40 n)
was ref |uxed for Q?%#l u:Ii Aftgr being added triet hyl am ne, the reaction
m xture was successt LY &8 &M uxed for 1.5 hours. After bei ng cooled to
roomtenperature, the reaction mxture was poured into ice-water. Then the

sol ut Wn W pH 8 with i N aqueous sodi um hydroxi de. The
resul s collected by filtration and washed wth water to
gi ve .net hyl 4- L5{f4~[4~4Ffanh98l-cyclohexylcyclohexyl)-1l-piperazinyl]-
nEthoxyheagxt9é¥gﬁ¥§yfh§5§i]éaﬂﬂ&ﬂ?i@%&nXhlEbfpylge&zé%fﬁazole
NMR (CDCls3, d): 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,



t hi adi azol --2-yl] benzoate (2.13 g). IR (KBr) : 2931, 2856, 2& 2 &

1439, 1281, 1111, 953 cm1l NWMR (DMSO-d6,-8): 1.0-2.2 (19H f‘]rif' 9

(13H, m, , s), 3.90 (3H, s), 7.0-8.3 (8H m 2

(m z) ( Posi 1%1({2/%156044 07.4 (Mt+1) 30 The f@ll | owi ng corrpoundssrf(]é?epara 1ons 166
to 168] were obtained according to a Simlar 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 adiazol -2-yl ] benzoate IR (KBr): 3423, 2939,
2829, 1719, 1603, 1mBO w1 :?5 N‘I/RH()DI\/EOT’QGQI@,) d,1J28. 20D, B6HL1 (i,
2.10-2.40 (2H, m, 20 Ji 01550846 / /01204 93 2.50-2.70
(4H, m, 3.15-3.30 f’élH‘?h%rr{? V?‘? J(éﬁ ,é 45)%@2- %F , br s), 7.08 (2H, d,
J=8.4Hz), 7.85MPpJH, rel{z)azﬁg?e% +17 80 .30 (4H, m MASS (mz) : 477
(M++1), 476 (M, 475 (M) 5 Preparatlon 167

4-[5-[4-[4-4-(8-Methoxyoctyl oxy)cycl ohexyl - |

pi pera2i n 137 4-t hi adi azol - 2-yi ] benzoate IR (K r) : 2929, 2854,
1724, 1606, 1439[412%,— tidds- £ 1HiMeyE1ohBx Nﬁ—i ,102.2
(21H, 1), 2.8-3.6. (13H RS St r§)71083(8Hrr)

H._m
ESI MASS PH‘PQ)?HE%&YH/%EJIbO%@PX?"@HFFh# &%%%?%HWOE@B 15 Met hyl 4- [5-
[4- [4- (5--rrethoxypenty| oxy) -1-
pi peridyl]phenyl] 3 4 t hi adi azol - 2-yl ] benzoate NWR (DVSO d6, S):
1.00- 1. GO]P ¥ _”1—%%-1 95 (2H, n), 2.75-2.95 (2H, n), 3.21 (3H s),

3.55-3075 (7H 147 ~B490Cc{SH - @hyl&y&ﬂo@ékﬂyld lJpo@ﬁ-ﬁj)nyﬂl—&é}l('ZH d, 20
J878Hz) 8,13 ;4% ﬁ,a%n g{l?z %Pgs él\zl 582(M4+Na)
Prepar at i ﬁplfgﬁy PXtUFE ATy e} éxy oAz % yeT)benzonltrl le 25
(0.68 g), thiosem carbazide (0. 589) and trifl uor oacetl c acid
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-



(3.5 mM) in toluene (7 M) was stirred for 7 hours at 70C. _After ‘geing
cooled to roomtenperature, the solvent was evaporated in 20 4S89 hen t he
resi due was dissolved in tetrahydrofuran and poured into r e

sol ution m5§)g§?ﬁ§ted to pH 8 with 1IN __30 aqueous sodiunfﬂ?@%ﬁypﬁéb The
resulting precipitate was coll ected bﬁnfiltration and washed wth water and
i sopropyl ether to give 5-[4-(1-cycl ohexyl -4-piperidyl)phenyl]-1, 3, 4-

t hi adi azol -2-amne trifluroacetate (0.80 g). IR (KBr): 3296, 2926, 1632,
1514, 146%1dwarboB8loRR (IDMSQ debeBrotriazd. 9 (14H m , 2.2-2. 6 (4H m

, 2.8-3.0 20 J WO;01/ 60846 P PQ1ly 04204, 94, .2H, .M .2-+4.4 (4H,
m, 7.66 (2H, d,. J=8. (+)" APCI (mMz) . ( 1 he

ek, By 09 T Ao VAR ) B 23 - 6 7
fol | owi ng conpound Wi, obt,ailnéd d88ersl ng -t30-3a Ssi{ Al an) » 5 .AE8nkéH, t@ t hat of
Preparation 169. Preparation-170 -8. )
5-[4' [Ci s-4-(4--met ﬁy?b%%)o'hgkél ;p? p(é’rHézrlﬂ)n'- f-';IB] é)%%'n)i;;q 8.5Hz), 8.12
[ 1, 3, 4Pt hi adi azol - 24y and neT=ID 2R - ( EDSR 343D 8J=8- =5 (3H, d,
J=7.0d Hz), 1.4 7 , cvaAQ--1.85 (1H, m), 2.15-2.30 (1H m,
2. 65-2.80 (4H,§m|éﬁ) QméggtS%é%S{M(]}IEq m, 6.92 (2H, d, J=8.94Hz), 7.64 (2H,
d, J=8.85Hz) ESI MASS (mfz) (Positive) : 358.4 (M++1) 15 Preparation 171 A

m xture ofpxg-ﬁﬁ.a@;aﬁyﬁ@hexy! --4-pi peridyl)phenyl]- -
1.,3,4-thiadirazol -Z2-amne trifluoroacetate (0. 78 ()) and, et hyl
4- (br onpacet yl )]b”éﬁzﬁéflé[?B$B4V§4Tf’i‘?tétol¥é(ﬁaﬁné’ibcﬁ?$ b lhilred 20 for 5
hour s 1gt gggeréﬁgﬁylpei nor %%ﬁl@-qL@Q%h@B’@ﬁyﬁéﬂyﬂHfﬂ,@ 3reaction m xture
was poured into |,so§éopyl ether. The resulting precipitate was coll ected
by filtratiSFokd8RBYEwith isopropyl ether and added to a sol ution of
trifl ugr?acegi (gIMRﬁ(CCDCJ(jJ,. 8) ni). 5i—|2f.8yl]ednﬁ flp 3113|)—.3 .Bhedl amyi, )3 % (BAs . )
stirred for 5 hours at,.130C. e g C tQ roo erarure, the
reaction m xture vva?g pofﬁ‘rsesd?(?%t oda'\i é’aér@ﬁ@f’ gt"ﬁgr ??q"h(%’rse)sélﬂ %}?ﬂg 7ooy
preci pitate was col (28t ed, by=8 i THz)at iTod-dnd WaBhew) wi TH 9 i @bpr dpyl ether to
gi ve hyl 4-[2-[4-(¢laC h |- _ . 9. 4. J=8.5H
pi perie:l yl ) phenyl ] i m%%i%?%?i%%ﬁ[ ﬁl%’ 2]t'¥1i8a' Hi2)g) 830 (28 2 z)

MASS (m/z): 588 (M"+1)}

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)



30 yl]benzoate trifluroacetate (0.45 g). 1R (KBr) : 2941, %é(\)’ll %%6 1610,
1471, 1279, 1200, 1180, 1132 cm-1 NMR (DVBO-d6, 6) : 1.0 .EYE , m
2.8-3.4,(4 3.4-3. 6 (2H m, 3.8-4.5 (2H m, 7.2; m, 8.94
(1H, 35 s?’,o‘g?%‘ﬁ(m br s) 20 July 2004 WO 01/ 60846 PC'ZFV%();@?%4 95
ESI MASS (mz) (Positive) : 515.3 (Mr-$3- 1) The foll ow 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 perazi nyl ] phenyl ]i m dazo[ 2, 1-b)[ 1, 3, 4] t hi adi azol - 6- yl]benzoate

bis(trifl cetate) 4 NVR (CDC13+CD30D, S): 1.00 (3H, d, J=7.13Hz), 1.42
(3H, t, =7 , 1.50-2.10 (10H, m, 2.90-3.20 (4H, m, 3.55-3.80 (4H,
m, 4.39 (2H, d,-[3£7[42KH)4-Bimdthy2ldycldhedyB) 80tziperaZzigiylaHl, d;) -

J=8. 78Hz) ,,..8, 2H, = 8413 61 | MASS (nf

(Posi ti v)e)blgjh%glg.(lf (?(/gl?[?glﬁ?néﬁ r tilcl)iﬁ 11%3éT§e%§%%%g?%:t§ne of beﬁlz'yIZ)

4-(trafs-4- cy®MBhéRDTLyclddheRy$d -{BHpi per akiindo® H8Ryhat &2 (4-23)° ildHet hanol

20 (40 m) and dioxghe 4419 Jonqgnadged s18%pab! adi ug ony cas bom, (8, 8 0).
or

and hydrogen gas at af nosphere preéssure hour s. 6 the reactrion
m xture was added dPeBt8ilohet/ndnd. (4CHd 1) TTHE (ZBaét:i én8 ndHalur 8 - Wés

filtered, and the fihfrage ypap goncent at gdy by eyapofmt) on under reduced
pressure to give 1-(trans-4 25 cycl’ohexyl cycl ohexyl)pi perazine (1.56 g).

IR (KBr): 1446MAEE40m/8R5 H 1(MIMR)(CDC13, ' S): 0.75-1.35 (12H, nj, 1.5-2.25
(9H, np, 2.54 (4H, t, J=4.8Hz), 2.89 (4H, t, J=4.8Hz) MASS (mfz): 251
(M++1) 30 The follow ng _conmpound was obtai ned according to a simlar

manner to AL ation 173. Preparation 174 35

1- (Tr ans- 4-t er ti-jut yl{ ey ¢t odexyhe i PEI-aZi-agclopentyl ) cyclohexyl-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



20 July 2004 WD 01/60846 PCTIJPO1/01204 96 7:R (KBr): 1450, 1 %am 1140 cm
1 NVR (CDCL3, 8) : o 84 (9H, s) , 0.8-1.35 (5H, m) , 1.7-2: 9&{

2.54 (4H, 2.89 (4H, t, J=4.9Hz) MASS (i
Far oAt ( : 51" h) ng;.m%om”)

Preparation 0 a m xture of cesium carbonate (2.54 g), pal

acetate (62 ng) and 2, 2'-bis(diphenyl$hosphino)-1,1' - binaphthyl (260 ng)
in toluene (6 mM) was successively added 10 net hyl 4

-trifluoronethyl sul fonyl oxy-1, 1' -biphenyl-4- carboxylate (1-g) and

1- (trans- 4- cycNoRekxgh&Yg) éhexy.I5-2.[@ Pk az) ne. (883595904}'! N3t rea8n didy,

nitrogen. The m xtur S tjgr at,a t for utes
and at 110C for fur?her 3233$h‘ioélrjr(%!l’Aﬁn ”PC@J& Z:ven’g %hﬁ@n‘pe gtur’ wat er
and 15 di chl or onet hdhéHwae ,added (2d, td}eJ#éaﬁﬂzbn Smiltt (Y. AT e=8r.aswl) | i ng
precipitate was col begbeg ll_i)y él | 41 r@td}&q and washed with water and dried to
give methyl 4'-[4-(frans %1

cycl ohéxyl cycl dB&RyI(n/2} pi pF a@’mydl)) - 1, 1' - bi phenyl - 4- car boxyl ate (684.8
g). 20 NW\R (CDC13, S): 0.8-2.4 (21H, m, 2.65-2.8 (4H m, 3.2- 3.4 (4H 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. 4%@%4 J=8.3Hz) MASS (m'z) : 461 (M++1) 25 The
fol I owi ng compauRgst & Px %@%@gimﬁruﬁl&&&g%mr@ lﬂbﬁéﬂfm%ﬁ%%&ghng to a

simlar manner to that of Preparation O Preparation
4' -[4-(Tr arfs Mg epesphatirEge | Bhes8aAn tfmperature for 5 hours. 1,4-

pi per api n}ﬁﬂoxlar%lebineBYJieéaM-bﬁi@”(a.LtQ NEiaéCQEééd €9 £hd R ukln S) .
0.9-1.4 (5H, M J=4 . 9Hz) , 3.28 (4H t,

J=4. 9Hz), ao“dgétl%e r§§9m ’%e'&ﬁl(aéwred Sy Ygigy, o e bpLUhon ugE Ty
20 July ZQQIﬁemdebﬁQBéGwPﬁT/Mﬁﬂ;ﬁ%en@@magnes;um chloride (3.0M
solution in dimethyl ether) (33.7 ml) at 0°C. The reaction
mixture was quenched with 10% acetic acid agqueous solution.
15 Dimethyl ether was added to the solution. The organic layer was
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



7.62 (2H, d, J=8.4Hz), 8.06 (2H, d, J=8.3Hz) MASS (rﬂz) 4%(? Qlfg/
Preparation 177 5 tert-Butyl 4- (4' -methoxycarbonyl - Blbﬁg | -4-yl)

-1 p| pera oxyl ate NMR ( CDCL13, S) 1.49 (9H, s) 3 (4H,

. 55- 36‘}6{5]‘”%?% in), 3.93 (3H, s), 6.99 (2H d. J=6. ﬁéﬁwogbé§47 65
(4H m) 8.06 (2H, d, J=6.8Hz) 10 NAssﬁimrz) 396 (|v}+23) Preparation 178
Met hyl 4'--[4-(4-net hoxyphenyl) 1-pi perazinyl]-1,1" - biphenyl-4-carboxyl ate
15 NWR (CDC13, 6) : 3.2-3.35 (4H, m, 3.4-3.5 (4H, m, 3.79 (3H, s), 3.93
(3H, s), 6 8-7Thb @6Hploriod. &f 78-pHetF1-1), 4-dBoREsHREb [ 4, 5 DdedkadHn)-olVASS

R R T R -

1,1 b| pheadyl wés- eadbdxybdim NivRI { 3@RCLF,0 oS):llsp@rgio(lGi-h nsl)nerajl b—11)85 (8H,
3 5 4 B

Ly 5o (2(13! 96( 93! 9|z§ “4nge ‘%]z‘#m? Wik S§ﬁ%)reg Fbg) (}Ei-‘frs &t(§ g 4Hz)

8.06 (3H, ahd at8ratidy reMASSatute )Eos07 . b Niouh)s Pr Biparnazictn b0 B01 o wa s

S0l on Sl CBYS! BIXURLIVLY s OBRAEA! Ol oh8 By E00r v

D-10- carrph@iséiﬁldf wakb hcme(alnéldrgl)ed @vert megmesiumeswbGatstd r Mg at anbi ent

t t ity r aflg_ﬁ? | am ne

(imigram y&%ﬁg‘%ﬁgpggilf;@e a% t%'rel sol u!tflrgnﬂgSEI\}\%s ex racét e %%/WI ce with

et hyl acet@eepisetaf)undee waucget preasuney A4 reeidue eosupurified

PCT/ JRO1/ 31,2041 88 gefr ehwﬁgggg d;sﬁy 98t Wﬁé%@—%@ﬁ}isaéQgét’éne‘iﬁhlt‘RBhS’e

dried over -magnesi'um sul fate and €évaporated in va-cuo. The resulti ng
residue Wi&s 9RroRENBEREPRER ey |104“(j’élox(5‘29®rﬁﬁ %Mﬁqamf vit-1968 i xture

of hexanegnd ethyl acetate (1:1 v/v) . The fractions containing 5 the
giijgct fggﬁ;rgf‘“ﬁe Ca?%lg gd ﬁg?hg or at eg (Sgnoggﬂ reduced 4p(r)5es(s4ure to
m), 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



NVR (CDC13, 6) : 3.43, 3.46 (1H, each s) , 3.68-3.79 (2H, % y %8&) 4.04
(1H, each s) , 4.10-4.27 (3H, m, 5.41, 5.51 (1H, each s) P7?7WHE%450 (5H,
m 10 Prepw@ﬁi‘ﬁF 181 To a solution of (2-phenyl-I, 3-di OXgd;, ?ﬁ' t hanol
(2.0 g) in d oronet hane (40 m) vve$§ added pyr|d| nium ¢ oroc romat e
(11.6 g) and nol ecul ar seaves 4A powdefr~ (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 ofshgc Wigel ppdivanbydiegdn |aarboosateesel wastecanidh dnied wiveh wat er,
sat ur at ed mAageequs sty hyenaoe 5!%19{&1%1"%@ apd éﬁ%ﬁi‘%@ge@%‘f%“ odi um
20 chloride, dried over nmagnesium fate an evapor ated in vacuo 0 give
2-phenyl - -the3 IdilE¥ake- ¥es caphecrictaihs (082 ghduTad soresrmsund Thes

i medi at elpedised asst BRrsFALY | ung f (gleg% teng

Pr epar t| on 182 Anh d?ous cerlﬁ(élzlﬂ{%a%c%%orgﬁr%gto by ﬁ adéeg to THE
(100 1R %PPF%H@nEn’H%Fh?%l @ottiLeg) ake alﬁ?xﬂtrﬁ%tm istirred at

anbi ent twﬁbyegogggéﬂbg@t (angl g hen cooI ed in an ice bath. A solution
of cycl ohexyl rrg nesi umc | oride ( solution in diethyl ether% (20.3
m) was dropwi 30%t he - Omzxtgut%i'vﬁ“t’h 3t0% (BHg On ¥ e bhatth (BReepi ng

the tenperature belmw 6C) To the m xture was added dropw se a sol ution of

tert- butyl i he boxylate (5.38 g) in THE (25 nl) and the
m xture was st%gd(ﬁfg g%,ﬁ]f @’?lr"lz:ﬁour- 10% aqueous acetic 35 acid (100
m) wd® added to the reaction mxture and extracted 20 July 2004 V\D

01/ 60846 PCTIJ%Q % §w1§9 ctovr\[,f ce th e é et ate % extracts
were col | ect ed, ed W T 1 sgfqu "eacF 3&5 ofit3 s%%ﬁ IB?l élmﬂi fEd over
magnesi UMt eoahUaevaJp 3303 1ddd.. The resulting residue was

chr omat ogr aphed on silica gel (400 m) eluting wth a m xture 5 of n-hexane
and ethyl acetate (2:1 v/v). The fractions containing the desired conpound

were col | d&eparardonyhddrated under reduced pressure to give tert-butyl
4- cycllghexyl 44 -byeh ox¥ni ptperaégt cq%ggcgh £7.27 g). NWR (CDC13, 8)
0.90-1.30 (5H, nﬁ isan(;{ ﬂ%% n
NM CDC13, ).1.2 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



10 (9H, m, 2.90-3.15 (2H, m, 3.50-3.70 (1H, m, 3.80-4.00 (2H_ m ESI
MASS (nfz)(Positive): 306.3 (Mr+Na) Preparation 183 15 To a0ddlyé@PPbn of
tert-butyl 4- hexyl - 4- - hydr oxy-1 - pi peri di necar boxyl ) in DWVF
(70 m) wa?’%a%@%‘%sodi um hydride (60%in oil) (2.05 g) ﬁfﬂ%?’%‘??ﬁg under
ice-cooling. The m xture was stirred % anbi ent tenperature for 1 hour. To
t he suspensi on was added nethyl iodide (4.79 mM) and the m xture 20 was
stirred at anbient tenperature overnight. The reaction m xture was poured
into ice-water Tha0fohlywamgl exigactdsd [Phrperatiores 147 haret A¥B]averat e (200
m). The I d,_.. e Lce, W t.h .s- ated_agqueous
sodi um ch%ﬁtﬁgg%ad%?égrggg egérrgagr%sm:gﬁagsﬁﬁ%ﬁn g % dt%a{/tap?gfﬁ %tr;ee'ﬁslgﬁg%é%uo. The
resul tingldési due 25 was chromat ographed on silica gel (400 m) eluting
with a mxture of n--hexane and ethyl acetate (4:1 v/v). The fractions
containing the desired conpound were collected and evaporated under

reduced pEasparatiengld@ text-butyl 4--cyclohexyl --4-
met hoxy- | - pi perngi,;nngar[@QMl 2l

(5H m, 145 (1 |l Don M (RIS B 9,00 1 90

_ H 's), 1.46-1. , 3.12 (3H,

s), 3.80-Byugdyidnl, &)y 4 EShiagpiRemZ yipbsnepybpxy B8l (AvM3rNa) 35

Preparati @ankd4,r2Q9-duky 2004 WO 01/60846 PCT/JPCL1/ 01204 100 To 'a solution
of tert-butyl 4-0?/cl ohexyl - 4- et hox;;-l -%jcglre'ri di ne carboxyl ate (2._94 g) in
2 mixture of diBRIEHONeERARe 29U HIP2arkPGini 3824, (HA02.nPY T wed BaFBpti so
added 1ori f| uor ameetcocigaei 8 ( 1008 by, wai hgsé i 9idng undar, si gexncom) j ng. The
m xture was 5 stlrrgd af ﬁmil ent t? e]rgature for 1 hour_and then
concentrated in vatod. <ThdFedU | 28" edi‘dfle %s3a2é3t?dﬁﬁcd1i‘)l'y6di7§ti |1 ed
three tines with tolurped(28-9QH-ANd 7dui-ad7i n3NacHyp, 8he-nlst gieaedm) | esi due

was di ssolved in 2 ) e . solution were added et hyl
DN&?Z)Q g?l xgjh ad’p o‘:{%s'ts%rﬁ&

4-fl uorobenzoate (2. |)n carbonate (2.84 10 g) and the

m xture was st MABEd (mf z)] 4B Dviaradi:gliB1l.BheéMf ¢akti on ni xture was poured
into ygter (100 m) and extracted twice with ethyl acetate (80 m). The
extracts were collected, washed with saturated aqueous sodi um chl ori de,
dri ed oveRrepgaasiom $48f ate

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 (KBxr): 2926, 1776, 1608, 1471, 1230, 1176, 980, 845 cm™ 1
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



and evaporated in vacuo. The resulting residue was 15 chr oggtJQl? g?);ned on
silica gel. (200 M) eluting with a m xture of n-hexane and hy acetate
(9:1 v/v). ctions containing the desired conpound ected
and evapor Xgaeug"ﬁfo%ﬁder reduced pressur egézo gi ve ethyl 4- (41’%\@@1%61& ’{/I -4-
met hoxy- 1- pi peri dyl )benzoate (1.81 g). 20 NWR (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) oA ggiegHover Dagnesipn) FESIfaysss Fhﬁz??b@m’ﬂé WA evapRratefi+Na)
25 The folipw.pg.conpound fe_%adg.et @ag%ﬁ%%rodbggcwuﬁn B dnft og¥BBRGT tO
that of Preparation 152. Preparation

4- (4- Cycl sHegyliga malhexyt Log|vidh éW%W&ﬁ?d@%%anﬂl\ﬁthﬁD@%taS}? 0.
9-1. 9 (15H0:AL5- 1§3 Qhé Q1 (#dd f%ctlglﬁé-ﬁ:ogl%'éllnlﬁé the3d53§re_7d ia?eHd 4.06
(2H, br. s) , 6.8-7.0 (2 m (1H, (2H, (+) APCI
MASS (Rf z)We@PosPiigered %13@ epRMaded 45 yecyql (}02%‘118\&70717 60846
PCT/JPG/@r;é%@xﬂaxyia@ﬂatgmsxwli O i GRIFAGWN D Wﬁiae@.ﬁ)ﬁ@' redzagparding to a

simlar manner_to that o& Preparatlon 32 ration 18g 5 I\/bg h%l 4- -
(4 (& oyclonel gkl -3 el 14 Pherso 130, 51,

hydr azi nocar bonyl]bﬁmZOatg4N(\4fi{ : 0.9-2.0 (15H, rr) , 3.0-3.2 (2H,
m ,- 3.17 (3H 3H, +S 6.8-7.0 (2H, m,
7.6-7.8 (2H, 517@53 Zm?aw( th?ed 83§§ % thj“g’é) 10 9.1-9.2 (1H m,
9.5-9.18 (1H rr) (+) APCI MASS (rﬂz) (P05|t|ve) . 494,47 (Mr+1) The

foll ow ng conmp obt ai ned accor di .SlLm r, to_that of
Preparation 47cﬁfsfvﬁepa}la?|%°ma%uim%e pr% atatighs £§6 ar%'ﬁnﬁ] were

4- -[5-[ 4- (cbeyicledhexybrdingt toxy-dimilar manner to that of Preparation

pi peridyl phenyl 3- 1, 3, 4-t hi adi azol - 2-yl ] benzoat e

15 Preparation 150

8- (8-Methoxyoctyloxy) -1, 4-dioxaspiro[4.5]decane
NMR {CDClg, 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



RSI MASS (mfz)(Positive): 492.3 (M++1) 20 The foll ow ng co%ound
obt ai ned according to a simlar manner to that of Prepara oHlY& 904

Preparatlo - [ 5 [ 4- (4-Cyclohexyl-4 -nethoxy- dyl)
pheny| Qﬁ&@%&g‘f“m adi azol - 2- y|]benzo$?c acid NVR ( DVBO- d%',ET" 1):8%6‘58 1.8

(15H, n), 2.9-3.2 (5H m, 3.6-3.8 6.9-7.2 (2H, m, 7.7-8.3 (6H,
m ESI MASS (nfz)(Negative): 476.1 (M 1) 30 The foll ow ng conpound was
obtai ned according to a simlar manner to that of Preparation 112

Pr epar ati @1176189&653&114111[&3}1[%-12@4- -Vye [sofieenk - da sretvagoyaltedi frervagylo) phenyl |

20 July 2 0}/608 /

1.3 4-thi S8 e 404t ;2}| ?8eﬁ§%§%&§6pﬂl%%q§yﬁé§§%¥¥|“az“o| e IR (KBr): 2927,
1784, 160Pires4rinyd]Peniolydrazigi (R0SG, 9)987 cm 1 NMR (CDC13, S): 0.9-1.9
0,790 o 5SS Py g Steg (B0 Sss T
(M z) (Regat i ve)WRA(GDAL LD} HEBR-2) 2THEBES &) ¢ |2¢§*€0r4pblﬁhdm)us%c52ar€dﬂt e

(bj ect Conpounds 10 ())bt gmﬂgdﬁm tg}e foblawengofxapl €8 gls t@P5,37 gy given in

the table as bel ow, formul as of the starting cdrrpound are
in the upper col um® ﬁné ?hész:ornﬁul ds 36f (EHe 8b} ettbTbpolAi®) are in the

| ower col umm, r@EspaetivahYs &B/z) ) A.@abe a90nisrRupd on the next page 20 25 30
35 20 July 2004 WD 01/60846 PCT/JP0110120

10 The following compounds [Preparations 153 to 164] were
obtained according to a similar manner to that of Preparation
152.

Preparation 153
15 4-[4-{4~-Phenylcyclohexyl)-1-piperazinyllbenzohydrazide
APCI MASS (m/z) (Positive): 379.4 (Mt+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
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Preparation 156
4-[4-[4~(8-Methoxyoctyloxy)cyclohexyl]-1-
piperazinyl]benzohydrazide
IR (Neat): 2931, 2856, 1703, 1608, 1512, 1454, 1240,
5 1113 em™*
NMR (CDClsz, &): 1.2-2.2 (20H, m), 2.2-2.4 (1H, m), 2.6-2.8
{4H, m), 3.1-3.5 (9H, m), 3.33 (3H, s), 4.065 (2H, br
s), 6.8-6.9 (2H, m), 7.27 (1H, s), 7.6-7.7 {2H, m)
MASS (m/z): 461.53 (MV+1)
10

Preparation 157

4~[4-{5-Methoxypentyloxy)—1—piperidyl]benzohydrazide
NMR (CDClz, 6): 1.30-1.80 (8H, m), 1.85-2.05 (2H, m),
3.00~3.18 (2H, m), 3.33 (3H, s), 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
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NMR (CDClz, 8): 1.2-2.0 (11H, m), 2.7-2.9 (2H, m), 3.2-3.5
(6, m), 3.33 (3H, s), 3.8-4.2 (4H, m), 6.88 (2H, d,
J=9.0Hz), 7.34 (1H, br s), 7.6-7.7 (2H, m)

(+) APCI MASS (m/z) (Positive): 349.93 (MT+1)

Preparation 161

6-[4-~ (4-Methylcyclohexyl)-l-piperazinyl] -
nicotinohydrazide A
NMR (CDClsg, 6): 0.94 (3H, d, J=6.9Hz}, 1.4—2.Q (9H, 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 2.5H=z), 8.54 {1H, d,
J=2.3Hz)

(+) APCI MASS (m/z) (Positive): 318.00 (MT+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 (1H, br s}, 7.08 (2H, d, J=8.4Hz), 7.85 (2H, d,
J=9.3Hz), 7.80-8.30 (4H, m)

MASS (m/z): 477 (MV+1), 476 (M), 475 (MM)

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™ !
10 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
15 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,
20 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
25 (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 1IN
30 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 +
35 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)
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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

C~o0oHOHOHZN HQ, .
1~T BOJuly 2084 H OH .

Bk RO N O
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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 ‘
5 tert-Butyl 4-(4’-methoxycarbonyl-1,1’-biphenyl~4-yl)-1~
piperazinecarboxylate
NMR (CDCls, 8): 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)
10 MASS (m/z): 396 (Mt+23)

Preparation 178
Methyl 4'-[4- (4—methoxypheny1) -1- plperaZLnylj -1,1'-
biphenyl-4-carboxylate
15 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)

20 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),
25 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

30 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

35 was extracted twice with ethyl acetate (150 ml). The extracts
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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
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, 5.51

(1H, each s), 7.30-7.50 (5H, m)

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)
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
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.

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
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

acid (100 ml) was added to the reaction mixture and extracted

0 H NaO8S H oﬁgﬂgwg -
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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
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
(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

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
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
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 g).

NMR {CDCljy, 8): 0.85-1.30 (5H, m), 1.45 (10H, s), 1.46-1.85

(°H, m)}, 2.85-3.10 (2H, m), 3.12 (3H, s), 3.80-3.9%
{2H, m)
ESI MASS (m/z) (Positive): 320.3 (M™+Na)

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
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
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
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).

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
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)
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The following compound was obtained according to a similar

manner to that of Preparation 32.

Preparation 186
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),
9.1-9.2 (1H, m), 9.5-9.7 (1H, m)
(+) APCI MASS (m/z) (Positive): 494.47 (M1+1)

The following compound was obtained according to a similar

manner to that of Preparation 47.

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)

The following compound was obtained according to a similar

manner to that of Preparation _82.

Preparation 188
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
(24, m), 6.9-7.2 (28, m}, 7.7-8.3 (GH, m)}
EST MASS {(m/z) (Negative): 476.1 (M™-1)

The following compound was obtained according to a similar

manner to that of Preparation 112.

Preparation 189

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, 11592, 1080,
987 cm™ L
NMR (CDClj, 6): 0.9-1.9 (15H, m), 3.0-3.3 (5H, m), 3.5-3.8
5 (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
10 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.
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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%
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
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

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)

ESI MASS {m/z) (Positive): 1277.2 (M++Na)

mincr object compound (1)

NMR (DMSO-dg + D0, 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),
2.75-3.70 (94, m), 3.75-4.60 (12K, 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)

ESI MASS (m/z) (Positive): 1193.3 (MT4Na)

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

trifluoroacetic acid (3.19 ml) dropwise over 30 minutes. After

o( CH3
0o HN
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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),
5 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
10 (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
15 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,
20 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 (iH, s), 7.09 (2H, d,
J=9.1Hz), 7.75 {2H, d, J=8.7Hz), 7.95 (4H, s), 7.3-8.7
(7H, m), 8.79 (1H, s) :
MASS (m/z}: 1465.5 (M-H}™
25 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

30 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

35 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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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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J=8. 23%),(’%&%"%%%, d, J=9. AHz) , 6,98 (1H s) 20 ESI pEdibihidh

(mz)(Positive): 1277.2 (M-+Na) m nor @@j ect conpound (1) NWMR (DVBO-d6 -1 -
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el uti ng wiN equsSTPoupdt dhitri2e82 (W0-20% . The fractions containing the

obj ectjpconpound RgKEr) €01 &t adzandi evaparalesd 1unger 3 a6uqedopr esgure to
renove 10 acetonitriles.The residue was |yophilized to give t he obj ect
compound (2) (1.10 &™ "3: R (KBr): 1761, 1668, 1647, 1539, 1512, 1437 cm1
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(1H, d), 7.08 (1H, do),J%862334Hz%0 (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 7.21, 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).



ESI MASS (mfz)(Positive): 1155.4 (M++Na) El enental Anal ysi2§ 8?:2‘5@4 for
CA6HE68N8023S4H20. 20 C 45.84, H 6.36, N 9.30 Found : C 45! g .33, N
9.16 Exanple 3 A solution of the starting conpound (3) (0,43 } in 25

di met hy! f oPYRIYE¥e(4 ni) was treated v“;h 4- [2- [ 4- 41-"3%‘% /01204

met hoxypent yl oxy) pi peri di n-1-yl ] phenyl ]5 m dazo[ 2, 1- b] [1, 3, 4]

t hi adi azol - 6-yl ] benzoic acid benzotirazol-1-yl ester (194 ng) and

di i sopropyl ethylamne (78.4 pl) and stirred for 5 hours at 30 room

t enperat ure. ERhyKBatetht®(5034,) @S, ,ad8a8, hddi h39bsuldTi2ng precipitate
coll ected, washed w %h,igpfropyl ether, and dried to give the object
conpound (3) (610.6 ng) as a crude powler, that was used directly in the
next reacti onN{Rt KBMRO-Gwirti Pr@atd)end - 8% (ZM,Jd} W2D0AHAD, 08/ $O8HE, 4,
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were 8uccessively &8dedskq ilpHdmi-SRodgHi ¢32-p¥2. ¥ (10H, m),
tetrakis(triphenyl p??é‘@hi.”ﬁ Rakl, af U Bo-432sMp 42Ny , MBI P04 igre (006 R 1)5

with stirring, and the mxture was stirred at anbient temperature for 3.
hours. Ethyl acetat® (190°% §1Hnw& added, and the resulting precipitate

col l ected, wasked MhAtH (hsOPMRIYHL9ENer 138ndedyiredydp give a crude pale
yel | ow powder 10 (535 ng). The crude powder was di ssol ved sodi um hydroxi de

aqueous sol ution and subjected to col umm chronmat ography on CDS ( YMC- gel
ODS- AW S- 5&atmpnadesar k: prepared by YMC Co., Ltd.)) (37%acetonitrile

Sonbi ned. _and S0MGIEd ndbr® FEGICEF 76 Br e PBoPBAByE HodPofPrri | e
The resi dyg wad dyiogpddzddthiydagine (NS DHIOCin cMPJAEdm] #)wax28ddédng). 1R
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J=5. 6Hz) , ainb2ebi6teBberatgre,6.880 (thd mdxtdr8. dbg)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:



6.78 (1H, d, J=9.7Hz), 7.00 (1H, s), 7.09 (2H, d, J=9. leéo v %304 2H, d,
J-8.7Hz), 7.95 (4H, s), 7.3-8-7 (7H, m' 8.79 (1H, s) MAS (Jn?&)% 1465. 5
(MH 25 E| ntal Analysis Calcd. for C66HOON120O2252"' 7H2

6.58, N 108598 8ng © C 49.72, H 6.43, N 10.40 Exanpl e 59%’68’&?@85‘{1“ on of
the starting conpound (5) (10 g) in aX¥lxture of methanol (500 mM) and
water (100 m) was treated with cobalt (21) chloride hexahydrate (9.43 Q)
and then stirred to give a pink solution. Sodium borohydride (7.5 g) was
t hen added portionwi se and stirred for 1 hoar 5&t4a;rtii1eﬂhi2(t,erm@r dflure. The

35 reaction mxture was filtered thr h a hed.of  c 20 July
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and water (20 ml). The ice-cooled filtrate was then- treated dropwi se with
a solution of allyloxycarbonyl chloride (1.46 m) in tetrahydrofuran (10
m) , keeping pH 8.0-9.5 wth IN sodi um hydroxide and then stirred 5 for 1
hour at tlEx=smyie fldnperature. The reaction m xture was evaporated in vacuo

(about 200 1) ang gdleds LN 300 YONGE o8k o (80 bmo st ) Lapom xture

was stayed in the refrigerator — over Ion was a wat er
(200 M), mnid Ehexomxlﬂtqu:ea@wnopage bl210ms) (4 seehet, acid (40 pl)

SP- 120- 40/, 6Q r@g‘ggr 319 gf gﬂgmggggr@ opﬁfp%a%p&y(&hbm)%s ahh@d)s)odl%Qp m )

col um chro ting Wt gueous acetonitril
fractions W@%Oﬁgdﬁ:héeob?%éng)cwﬁﬁbuﬁﬁlm%@@& Ia@b%éﬁtawpeéﬂﬂdfﬁ’éﬁat ed

under jpeduged t}?fee§1§5!£§ré%5§@c‘i‘?c1%‘aeb@ntﬁé'éaﬁne {@ﬁ\ ef:gﬁhgé'%xy@éuﬂ hilized
to give the object conpound (5) (8 0) | R (KBr) 1670, 1633,

1516, 1443he ¥gackipn Iﬂwremmceecwbzeteejm Y)E@UP( 3P the e iEing) 1. 08
(3H, d, Jre%l@éz)daslaaée& @)8:6 %tégdaraoblﬂﬂ‘ér Molutdoh0{20 50 X 3dd M,

2.80-3.40 (4H, -4.85 (2 5. 05-5.35 (2H,
m, 5. 70--%0%?@“1@1%4}1% 2 @“iz %{’m tlae %‘ﬂéﬂfﬁllz)wasa ?Qf’%%?ddt" ()

chromatography on ODS (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



ESI MASS (rn/z)(Positive): 1119.3 (M++Na) El enental Anal y?BSJ“@QE for
C45H67N8021SNa5H2O0 C 44.52, H 6.37, N 9.44 Found : C 44 43, N

9. 47 Exanp uspension of the starting conpound (6)

di chl orone a‘HéAf"EBO m) was stirred \gli)h cooling at 5C a%(gn‘ﬁ?g}n??‘gat ed
with triethylsilane (6.2 m), followe 6 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 s@di.uri-by drogél il Ednatiag(@Dth 0% andtpiiteride dnamkan blb¢er (200
. t 20
Tuly’ 2000 SETPEoedul Bt SR8 BT E SR e BUBRRA Iy G LLTeAr AT " 7O e
(Dai so- gelevagprated- urdy60:-edDSeB PtFsaneeHick repeeparert oyt mdileo CBhe Ltd.))
(200 ) cobulle GRLOTBLAN AN o] Wiliad ol L: ARRMIM AGAINIBE! ng) (5-200).

The fractions contain df? j ect”™ conpound were coll ected
evapor it ed und¥MRy éBMEeUWgredafte Ho Pefbye3Bcddonitori’BE2) Thé- 1% esi due was

I hi | dt dé
Dggp |6)|;28. 970(8"_'?’9(5%9 %&P%)COWQQD%‘ 66)( 8(H5 ﬁ:ﬁ 9,630 W @E—?'VS@;N (3;

Hz
M), 1.80-2.50 (6H, #)01 BHods. Do Brai, (#i SA - ?&lédﬂeéﬁ Jr?f 34H29: 4. 90,
(2H  m, 5.10-5.403(26k4M30 (3479 1@) 101 (81534 @b (2@1 7896 @060-(6?.@5 MeH, 7. 06
(1H, s) ESI NMASS (rr12)(P05|t|ve) ﬁg&g}) %%s&éutlon of
the starting conpouldr (7390 Jélfg)s)l'n7 &l‘lrré?Hyl or e 270 8n%P 4B treat ed

wWth 40- [5- [4- [4qg; -(1'5857?1-12), 8.03 {(2H, d, J=7.63Hz), 8.12 {(2H, d,

4- met hyl cycl ohexyl )QI Ee 2 i nyl) phenyl)--1, 3, 4-thi adi azol - 2-- yl ] benzoi C

aci d benzotriazol - (0 3 g) and 20 diisopropylethylamne (0.13 m)
and stirred forESZOMhaBr $mAL) (0eyatiesperidtdr.d. (EFhy+Nacetate (100 nl) was
added and the resulting precipitate collected, washed wth ethyl acetate,
and dried to give the object conpound (7) (0.5 g) NVR (DVSO-d6, 8) : 0.90

(3H, d, JE&xa@ide 16. 97 (3H d,
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 benzotriézol—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)



25 J=6.6Hz), 1.13 (3H, d, J=5.0Hz), 1.43-6.10 (78H m, 6589 ﬁ oh84 (18H, m
ESI MASS (m z) (Negative): 1418.4 (M) Exanpl e’ 30 To a suspension of the
starting conpound (8) (0.38 g) in a mxture of rrethanol (7 and
tetrahydro P Yipo 4f 9 mM) were success1 ely added tri phenw"fﬁ#(?yéﬁ%e (0.04
g), tetrak.is(triphenyl phosphine)pall Qz. 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 WD 01/ 60846
PCT/ JP9I / 01204 ESISBARAS (mlzletNagatyilveacetdt . § 100" ™9Na) The resul ting
precipitate was collected by filtration and dried in vacuo. The
precipitate was dissolved in a mxture of water and |IN sodi um hydr oxi de
and the <xampilenldas subj ected to col umm chromat ography on ODS 5

(Dai so--gel, S%olgo ﬁ9ﬁ€%})% B aha g”@ﬁlﬁpoﬁﬁgp?ff)d B P[0 inCo. , Ltd.))

(100 M) eluting acetonitril fractlons conta| ni ng
t he obfect¥ :%#Q@@hhquam@fbiql%c(l@@' arld méVaperatadriemhder fedad€dspressure

to renove 1 19ivg -the obj ect
L o ﬁ@ 9%&5&%@ lﬂw%@h%gl é?ﬁ@k&tf&ﬂh b ginve L ooy 5! o8

(3H, d, Ry - 4104:5{10@3341@ aC}%b?PﬁytraaMé-z@ eﬁéﬂr h§7 mgg. g9dg. 92

17H, | \ Ehe Rt pl xANA ¥8kS
(Cal cd. for@ls%gﬁ%%%gz 8%2% (Q)cz: ;le)sggtﬂ émrmlﬁ Found - wc 49. 25,

H 6.41, NStirredeaknpmpieont s W%&ﬁeﬁgﬁaﬁl%ﬁa nT%*fnee TGRS st ar ti ng
conpound (@xtiER0vEE) added- St iydrapetacet 8e (nlS 5 T mmelfgi c acid (0.13

m) in a mxtyre, of nethano a If orma m) was
et sodIRPRCPIA b HOT | Ge (Y i rBEL PR AR Sed aihte fhy1
t enper at ura&etaamé tthe mixtarde ddedstinrvaecuat trhe saa'elESng eu'q:samiamas

over ni ght . %Sésg %fi;i%gc%v:ﬁln Mt U{fea § é"e??ﬁec[ . a@é' bu%gng'a.;& A0 ha The

resul ting i'nvacuo.
precipitati msildmshgtlvedlden andn iaglabdf waterlahclwqai\e sodi hemeldy dEdx i de

and ?W% chﬂgif%g 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 (1l0H, 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=8B.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)



was subjected to columm chronmat ography on ODS ( Dai so-gel, :%9‘] 004
SP-120- 40/ 60- ODS-B ( Tr ademar k: prepared by Daiso Co., Ltd ) {Jg&

el uting vvlth 4 %acetonltrlle in water. The fractions containin

obj ect compSUNP¥re col I ected and evaaip rated under redutedy i”g]gg‘bre to
renmove acetonl trile. The residue was 6gophl lized to give the Ob] ect
conpound (9) (55 ng). 35 NWR (DVSO-d6, 8) : 0.90 (3H, d, J=6.8Hz), 0.98
(3H, d, 20 July 2004 WO 01/ 60846 PCT/JPC]/01204 157 J=6.7Hz), 1.11 (3H, d,
J=5.5Hz), in ¥3N5d2meigpi{ormamide 49-8l8yaglyty rigd ESL BMSﬁr(sm Z3o tRegat i ve)

. 1408. 3 f

corrpound( (I\J/v'lleoéﬁat %‘?Eéilﬁ?hfi]xg %—%ﬁﬂi ?8%3%56%6‘% %ﬁgi@djrﬁgzd(acgtﬁ )aratndng
(1..14 ni)ths ﬁeauht;(mgum@wunmwaarﬂﬂlr(@zlofm)lﬁahdudsnemwthermntd@n( 55 m)
was added ﬁ%&? %ﬁé”QBaéahé’ mgéﬂeaééa%%ef@ww ﬁﬁ St'ﬁénge@ﬁlél% ”b' ent

terrperature e mxture s stirred at errperat
over ni ght .presipitaset von apkiereddry pf@dﬁéetnﬁpoanétmqsh%@ewewe (700 m).

The resul tdmo%.%y@l bahes E’E?Eﬁ.vec%j@c?ﬁ ebmB¥uhbl {18 Qe %&@%q\ﬁ@tfeh et hyl

acetate (100 nm') and dried in vacua. The precipitates were dissolved in a
m xture wwersd%éqée@aéra%%ansms@( o0dRl Ynahle| nesbdrearityadYy-oxi de (5
m ). The solution was subjected to columm chromat ography on CDS

(Dai so-gel, SP-120--40/60-0DS-B (Tradenmark: prepared by Daiso Co., Ltd.))
(440 m) el uti ﬁ&‘el RO LPHLRE PTREUBA Ry 05’&6%889 AGEVEIHHT Pl @ 5(13‘6%36'0%
The fr@ct indthedotbak AbBgoFhExelpB€t1820 conpound were col | ected and
evapor at ed under reduced pressure to renpve acetonitrile. The residue was
| yophilized to give the object conpound (10) (5.22 g). IR (KBr): 1632,
1535, 151833%269 1082 1047 cm-1 NI\/R(DI\/SO d6 + D20 8) : 0.82
(3H, d, J=6.83 8l Hz) 18 1.24
(26H, s), 1.35 z?%’fl(ef H 5590“’"'5‘ 7‘%9% ¥65( %‘ﬁed ai e§”“%§ %6‘ f?ﬁ)ift
4.7-4.90 (rz&a;chi;op @i6Bo@t8puf RHjcaiorny. 01 (1H, s) EST MASS (rr12)(P03| ti ve)
1088. 4 4 | I\/Hr+Na) 30 Exanple 11 To a solution of the starting conpound (11)
4.0 ¢

( Example 20

To a solution of starting compound (20) (287.9 mé) 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, 4, J=8.6Hz), 8.0-8.5 (Z2H,
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]



di met hyl formam de (40 m ) were successively added diisopr % Lﬁtj(%ham ne
(1.45 M) and 9--fluorenyl nethyl chloroformate (1.03 g), dl he " m xture
was stlrreglat anbient 35 tenperature for 2 hours. The reactlon m xture was
poured i nt &'OY%y 2004 WO 01/ 60846 PCJ/ JPO1/01204 158 B\%‘E’Q’r"”ﬁ%‘b m).

The solution was purified by ODS (Dai s0¥gel, SP-120-40/60-0DS-B

(Trademark: prepared by Daiso Co., Ltd.)) (200 m ) col um chronmat ogr aphy,
eluting in turn with a mxture of saturated aquepus sodi um chloride (400
m ), saturatedIaquebus:51632 umlB,dridddn dé¢aBBoomfe (50 ml) and wat er (400

m) , and aque |trIe W . qThe £r ons i ngng the
obj ect corrpou%gﬁwé?lgg pecte d%g Sgﬁ)orétgd undé)I r!L %brgésure to
renove acetonitril eJ—Ehéthmhu%'ﬁNab {(2pdiphim) i z8dOt 6. @l (/-'iaBHIhen) +0l§j- éct

compound (11) (2.82:Q). IR (KBr) 1 2 548 4 127 1246,
1082, - 1047 cm1 ROk (%%BC@d & 6DZO1 @)@'6 Bred %o% %%—'i’l ﬁf i %23 26H,
s), 1535-2.45 (12H(3H), mp, 60-G-&p (M, m, 8.80- 4185 $N8H, ), 4.65-4.90

(2H, n) 6. 65- §? ?% 1465 54(11 15 s), 7.30-7.50 (4H, n) 7.60-7.95
(4H, ESI gA n?l% Negat?ve ?23 7 (M-Na) Elenental Analysis Caicd.
for C69H99N80228Na6H20 C 53.27, H7.19, N 7.20 Found : C53.45 H 7.21, N

7.10 20 8-12>To a solution of the object corrpound (12) (1.21 g) in
di et hyl f or mam Ele ( 15 m), were successively added diisopropyl.ethylam ne
(0.26 ni) and &r-a 8PLublPRIofdFtarbbRmEemMReuRddS2uy|0- 2 ) tife MIRTHIE was

stirrag atofamé'tﬁaholefm%@} Uhled 'BYEr (i gllYy. wEhe EBa6bselvelxtdddgednas poured
into a mxtyre of 86 standard buffer solution (150 m ), saturated

aqueous %&P@WEHPBP?HEJ-’CGO(H)I“%)M sat urat ed aqueous sodi um hydrogen
car bonat e dedQ amik.(t Figh8hixt P €splasn @ Ifiaed uby 0PDEB (i aﬁdg&lnprﬁﬂme

S 120400, G0, LRSS o R RLPL0 P e on 200 )
fracti ons teopieaiatiurng foe Dibpoect. Ainpesadtien enicdlurectved meemmealt ed
underlSed %F%a% 8SSULfe 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




to renove acetonitrile. The residue was |yophilized to gi v% th@zﬁﬁ obj ect
compound (12) (1.19 g). 20 July 2004 WD 01/ 60846 PCT/JPOL/ 62284 ®89 5 | R

(KBr): 166 1535, 1518, 1444, 1367, 1272, 1250 c O d6 +
D20, 6) : g”%‘é%? , d, J=6.7 6Hz) , 0.96 (3H, d, J=6.77 ‘?T’Wﬁﬁr‘(az 3H, d,

J=5.50Hz), 1.23 (26H, s),1.37 (9H, s¥0°1.40-1.50 (2H, n), 1.55-2.50 (10H
m, 2.80-3.40 (6H, nm, 3.50-4.45 (14H, m, 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 Xt ur e ohcsbadtinggtooapeimil{xl Panhikr620 ghatndf ditsmghreo@?.et hyl am ne (0. 58
m) in DM (16 m) was added 9-fl uorenyl nmethyl oxycarbonyl chloride (493
ng) with stirring at anbient tenperature, and the m xture was stirred at

t he sane Exampipefature for 3 hours. The reaction m xture was poured into

et hyl acetate 0 _Jo t m x{ ur dded t and buf f er

sol ﬁti on (100 ﬁﬁ? é%%%%;%qme&?é étdi(ﬁ'srﬁﬁéﬁl%g?i é J’(E)E{O&r%%)q,' gﬁgat ﬁgﬁi‘aqueous

| ayer fas separ at edd, THed oA c 1l. d9el . Sabl Lkt mact 2d8 v 3 2 B%SHquBDUS

sodi um chl oride (10 ) and the aquegu S 2 €0l ed and
9.9b) (331 L hese P aqueaus hner s YId 20l qeh

evaporated in vacuo {0 renove ‘of gani ¢ Sol Vent. e sbl'ution ‘was subj ected
to colum chr onat ot aphy2onl BOSbEDail sk ged - 30SR- $204{ 34/ g0-.0857B-4. 20

(Trademar k: prepar eg%ﬁy'lr'[ﬁfe%i ?972&@1[,1' ldt,q-j:)giﬁpg rnﬂ}—,@l(ghi’ g wid SI_fIZQO{o

acetonitrile in wat ractions containin e object 25 conpound were

col l ected and evaporaPéd (LRde?) r etiukded! PtesburEs (19Hzdmove 28cé€Bni dri | e.

The reggidue was | yophgl bges) f oggbye (2gRj eg! ceppeund) (13).161. 881,9) 4, NWR
(DVBO-d6 + D20, S): 0.896§3F{ d, J=6.26Hz), 1.09 (3H, broad s), 1.33 (9H
s), 1.40-2.10 (5H, Hy8-88"2) 10-2.35 (2H, nj, 2.75-3.40 (5H, n), 3.50-4.50
(16H, n), 4. 60a4390nf2H(NEYativh)651858Q5( 2Ht-1), 6.97 (1H, ), 7.25-7.50
(4H, m), 7.70 (2H, d, J=6.82Hz), 7.88 (2H, d, J=6.77Hz) ESI MASS
(mz)(Positive): 1331.3 (M++Na) 35 El enental Analysis Calcd. for

C58H7 7N80 Z3Shipd H2 ox '

15 IR (KBr): 2933, 1633, 1531, 1518, 1444, 1419, 1385,
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, 1666.2, 1648.8, 1631.5, 1540.8,

1508.1, 1452.1, 1436.7, 1257.4 cm !
NMR (DMSO-dg, 8): 0.98 (3H, d, J=6.7Hz), 1.11 (3H, d,
J=5.5Hz), 1.2-5.6 (594, m), 6.71 (1H, d, J=8.2Hz),
6.78 (1H, d, J=9.6Hz), 7.00 (1H, s), 7.12 (2H, 4,
35 J=8.8Hz), 7.44 {(1H, d, J=8.5Hz), 7.55 (1H, s), 7.85



20 July 2004 YO 01160846 PCTI JFOL101204 160 C 50.43, H 6. 20, f §op} Found:
C50.14, H6.28 N8.12 5 Exanple 14 To a sol ution of a ni xPdM8 <9 starting

conpound (14) (300 ng) , 2-oxo-1, 3-diacetoxypropane (121 and acetic
acid (40 | °1§6|0§146a m xture of nethanol (4.0 m) and DW Y%TT}E)QHPSZO‘*ABS added

sodi um cyanobor ohydri de (29 ng) withl8®irri ng 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 standazd, hiyf i7e8.6bkuf iTare A 10HM §, a+d . S5Hcet ohidy (28, (@, m ),

and the sol ution was_gupjected tg go chg onmt aphy K i so-gel,
SP- 120- 40/ 60- OD --Bgig'%)%)a’dgﬁgrg.’gp{%g;%d %yggaﬁg{i %gf L 93)%)Q 0 n)
eluting with 40% aegetonitrile in water. The fractions containing the

obj ect corrpoupjg;‘#\gr(g%pl Ile_%deq; a(&glgﬁ%zlzpor ated under reduced pressure to

renmove acet oni e’ resi due ophilized to give object conpound
(14) (60 ng). E0eNMREDMBGLE s D20cdS) fob. 081631 q@h 3968, B3Hz), 1. 07 (3H,

d. J=5.34Hz). 1.20-1.60 (10H, 1), 1.60-1.90.(B, e .0 A.96 (3K 5). 2.01
(3H 's), 5 b (3H s), 3 31 (43 t J:6.33?&?&%%&4&'5@(&’65,’6%,

4.75-4.90 (2H, nm), 6.65-6.80 (2H, nFoun@:08 BAHH7s)H 6.00L4 N BHE2(,
J=8.84Hz) , 25 7.90-8.15 (6H mn) ESI MASS (nfz)(Negative): 1455.3 (M-1)
Exanple 15 To a solution of starting conmpound (15) (58 ng) in a mxture 30
of met handixamplel £6and water (3 m) were added norpholine (35 A) and

sat ur gped aquequs (gAd) UM sas wnateys( &, mkas. andiEbe,. g xigme g was stirred at
anbi ent tenperature for .1 hour. The r%actl on__m xturg was poured into pH

1 :
6. 86 standard buffe?-596ﬂc|tijo4154(-élo r3H‘1)3 8:ahd>?he SBluti on was subj ected to
col um chr omat agrapbysona SPD)35 of Bei s9Hged, $Ps 1810z 40/16@3006H; Byf Tr ademar k:

(507 ) el ut i ng-vi ¢ A=3098abetbrhd rioFe. fn HEPePIZihet- 11 | G GBE af ni ny
t he object conpoundewelLe{lenl dectedinpy, 6.77 (1B, d, J=9.4Hz), 7.00 (1H,
15 sy, 7.12 (2H, 4, 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



evapor at ed under reduced pressure to renove acetonitrile.Déggyirﬁﬁkdue was
| yophilized to give object conmpound (15) (35 ng). 5 NWMR ( H@ D20, S):
0.97 (3H 78Hz), 1.12 (3H, broad s), 1.25-1. 65 (8 65-2. 00
(4H, g“‘b‘i"“? d,'s) , 3.21 (3H, %)] 3.31 (4H, %T’?ZPHQ%"
3. 70- 4 50 (14H, n) , 4.85-4.90 (2H, n) 6. 60- 6. 95 (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:8.42Ft) EST MASS (nfz)(hbgative): 1413. 4 (N%-l-hb) Exanpl e
16 15 To a solution of starting conpound (16) (100 ng) in DVMF (3 mnm) were
added 4- [% Iﬁ ﬁg g@thoxyhexyl)phenyl][l 3,4]- thiadiazol-2-yl]benzoic acid
benzotri a ster (71 ng) and diisopropylethylamne (23 [t1l) with
stirring, and fIRe (KBx} ur2974as2 7%, r Aéd3at 1adbi ebdlZ enbbtdt Ur3@3ever ni ght. To
the reaction 20 m xg #? ggg added ethyl acetate (30 ml). The resulting
precipitates were collected filtration, washed with ethyl acetate (10
m) anf dried NMRvABMBO- d@e4®es@lﬁﬁnq3Hesﬂdué—ﬁa%HZb1§sdﬂvdéﬁunda m xture
of pH 6.86 standardegfﬁﬁ%%sq_qu Buang, #Jgs%yy)unhhggL9x5§er§pdm5nsolubIe
0

materials were filtered o 25 an the Sol ution 'Was subjected td cofl um
chr omat ogr aphy on OBS65¢Hab&otiyal,, mep- 420049/ 30- ﬁEELBmQTrédEhdﬂ@r Br epar ed

by Daiso Co., Ltd. lr):s(ﬁ@ziﬂ)s etgitiing wth—éo%@fet@r@érmﬁ i) ,wat gg. The
fractions contai ni ng”zt he ob Ct corrpoun were co ecte nd evapor at ed

under reduced pressifB:t9 réndvElRoet’onBrri-Pe. (e BDr resiliuena

| yophijpi zed to gi vegabj eg8%) conpingy, lféi) (Jaé 5uEY) - 8. MR.(M@M%T,DZO,
S): 0.97 (3H, d, J=6.53H 08 (3H =§,66K7), 1.30--2.00 (14H m),
2.80-3.10 (4H, ), 837%2(%%H k) | §Q§§ 2555 Hi6W 'n), 4.65-4.90 (2H ),
5.10-5.40 (2H, Mass Gmaa)(ztuwm SDM++T\1aQO (1H, s), 35 7.14 (2H, d,

J=9.17Hz), 7.9 - 8. 20 J 84 P 1101204 162
ESI NASS)(niz) ﬁ@ﬁﬁF%gkéngqﬁ. é%%%ﬁ--fﬁy§%5éﬁéﬁ$1§2hé§$% *sol ution of
starting conmpound (17) (200 ng) in 5 N, N-di €etd®ySker Hafi 82, (IDMF)EG 3 m)

were gdded 4' .- [4-4- (cis- 4
2,6-dﬁgethylnnrpholin “yl) phenyl ] pi f&PRS 01501 P31 H. 8417, N 947

Example 29
IR (KBr): 33B6.4, 1633.4, 1502.3, l446.4, 1232.3 em—1

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,



bi phenyl - 4-carboxylic acid benzotriazol-1-yl ester (57 nm) zaggi 2004
dii sopropylethylamne (22 1) with stirring, and the m xture wa¥ ““sfirred at
anbient te e overnight. To the reaction 10 mxture, ?Pﬁ et hyl
acetate (BM@H{?M resulting preci gi ates were coll ect ead\ﬁ y ﬁ{jr 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 uti on was subj ecéed. ¢z ool AP -dheEmdi.8lr aphy bn’ OIS 4 Bdi2de- Bét ,

SP- -120- 40/ 60- CDS- By ( Jaglomr (i Ppas esh Dysdalyo 5Cpo-aLed! (100 M)

eluting with 40% acetonit e’in wafer. fraétions contai nin

obj ect conpound wer - 28t etd e&i%{lndméva@o?]at@d{ruﬁde'?‘? eHirled Gpﬁgggu% to

renove acetonitrilegifhey 26 @sidye avasUJ]quy)l [ z;eggt B e ghjgggg
conpound (17) (230 |—é VR (DVSO- - d6_+ D20, 8): 3H; d, ,
1.14 f6H, d, 18135~ 716%5 BHMd, 7326 33Hy)d r1J=3@)= 2410 Pi 8m)10
3.00-3.40 (10H W),(§360mﬂ ]é)iduy440”NJH 4nd0-4.66-¢ 546 (MH, ‘ﬁ)§084880 (4H,
nm, 5.05-5.50 (4H, " 5.80-6-.10 (2H 1, 6.80-7.00 (4H, ™), 7.08 (2H
d, J=8.10Hz), 7.11 ﬂ J=8.88Hz), 7.42 (1H, s), 7.66 (2H. d,

258 oure), 1 ms%EgEm) @E@IA@WGgallQr%)l { 257009B80F) ESZ WSS
Z atl ve e m. X re. o
e, vekgtental, %&%ﬁ%%ﬁﬁlccﬁ ReE, befoihy st B L2970 )

1- hydnoxybenzotri azol e (35.Bm), C 48.75, M 6.55, N 10.18
1-ethyl - 3-(3' - di met hyl am nopr opyl ) car, od|| de,3 hy ro 40. 6 ny)
and N, N-di i sopropyl ethyl am ne 546. 1Eb rz% §8r§22 V@’O /%OQ%

PCT/ .1 POL/ 01204 163 in N, N-di msthylformam de (2 m) was stirred for 3
hours. To ghe qreagtion mxture was added starting conpound (18) (200 ny)
and the m xture was stirred for 19 hours. To the reaction

m xture was add&d-(EBhyF a¢etat#IAN0GIA8),. 3PEE.rédbPti Y G predipitate was
col l eqked by filtragken apggiaghed with dii sopr opyl ether to give object

compound (18) as a crude white powder (294 % that was used crude in
the next react M¥R. (PHEOFB6t o né) c98rrpi(§§nddwa§—6b B hed decdPdirng to a

simlar 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-



10 manner to that of Exanple 18. Exanple 19 The ' object CO%@%E&%OM% was
used directly in the next reaction w thout purification. anple 20 To

a sol uti On“%dodzﬂh&rﬁu ng conpound (20) (287.9 ng) in N, Nd‘égﬁﬁlﬂﬁ@lﬁ{ man de

(3 M) was'a pi peridine (0.17 m) at roomtenperatur ution
was stirred for 1 hour at the 20 sarrelﬁgrrperature. Et hyl acetate was added
to the reaction mxture. The powder was collected by filtration to give
crude material (203.8 ng). The crude material was purified by col um

T632, 1800 Laae s o0 R (VBB b 097 (3bE | 126 70)
1.08 (3H, %é’ﬁ*aéﬁé%?’%%iffﬂg%l@]& E‘Eéﬂ,b‘?ﬁz,o%’?"’cﬁzﬁ% I '§3H?£’fgﬁr, ngst;@c—ig:ei (10H,
g‘) :] GéGéfoltﬁéhH,OX‘UgjrSe,. ;I'HHEV I@%Htéd:{;fﬂi—)&:lﬁ}&)ﬂasoﬂlé}& Tigte2kd. gfggﬂhel g_)ZH,
1 =0. - T . Tam 14 ] . +
%ﬁ&rsgw&ﬁadéﬁg pd_lg{g 'lﬁlé'aea&é}é% mi%} %qiorg/gf%% e%‘)ature-. T{l%/lg

The foll ow i cordin a simktar nanner t hat
of Exafipl &oc20tisdh Examgilier28 20r Julhpu2084 W GhEr@0848p@CIYWROL/ BLtR94 164 5

S b ielilhdiitad 96 TS (HEREE AR spb %,
5. 4 (1 Odolidpcted. bg-fAlna@Honnko, g¥ve Fde alerdpl (Y6 74B.9) . (The m,
8.0-8.5 : G - 14

sol uti on( ?f?ug? arrn??%%}%%ﬁosu%r?%%gdglg{( ?2019 I %ﬁggﬁ]@gééfe %%P%ﬁegﬁaﬁol (4
m) and TR vELohi pchecempeisrdssildiel (lladded) -t ri phenyl phosphine (14 nmg),
tetrakps (triphanykehpsphkse) Rald,adisum (95168 TS Anch 4wy ROl Ba—1(40 1)

with stirring and the mxture was stirred at anbient terrp&r)ature for 3

hours. The real¥RodDMSRrdme witls content 3t edr J=6-7Hz), 1.00 (3H, d,
J=5.8Hz), 1.5-2.6 (12H, m), 2.8~-3.6 (33H, m), 4.7-

5.4 (10H, m), 6.65-6.85 (2H, m), 7.00 (1H, s), 7.15
(2H, d, J=8.9Hz), 7.3-7.7 (2H, m), 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 (m/z): 1392 (MT+23)
Elemental Analysis Calcd. for CggHygNy10,2S,-5Hy0:
‘ 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)



15 in vacuo. The resulting residue was dissolved in a "iXt%h%%&Em RH 6. 86
standard buffer solution and 1N sodi um hydroxi de, i nsol ubl® teplals wer e
filtered o he sol ution was subjected to colum ch hy on
DS (Daisoygéﬁgﬁgg- 120- 40/ 60- CDS- B (Ezﬁdenark: pr epar ed Bgﬂ@gﬁggﬁgb.,
Ltd.)) (100 20 m) eluting wth 30% acetonitrile in water. The fractions
contai ning the object conpound were collected and evaporated under reduced
pressure to renove acetonitrile. The residue was |yophilized to give

obj ect conmpoun&lepentalsirgdysiRARRA).: £963864H68V1 2A21% 6140234 cm 1
25 NWR (DMBO-d6 + D20, S): 0.98 (3H, d, J=7¢09blz35, 1105 {3Hn 1@, gd=7. 00Hz),
1.15 (6H, d, J=6.21Hz); 1.60-2.30 (84 m, 2.75-3.457é14kL m., 3.80-4.50
(10H, m), 4.81 (1H br s) , 6.65-7. Z09W8H, Snf2-20608 70 80 «( BH1O0nFC, 7.94
(2H, d, J=8.49Hz) 30 ESI MASS (m z)(Negative): 1416.4 (M++1) El enental
Anal ysi.s Calcd. for C67HO1IN11O21S7H20: C 52.10, H 6.85, N 9.97 Found: C
52.29, °H &X8R18 8261 35 The fol | owi ng conpounds [ Exanpl es 23 to 32] were

obt af ned 20" JukyR2Q0rs6-dg, WD 01.608451PCA| JpOgI 204 0 K65 (3agoagling L 0 2
similar nmanner (0] a e . + , .
0.97 (3H, d, J:6.84IIE§°,'8 ?)1163(”2314, (%H,r &gj%ﬁﬂz rl?ség%?%((ﬂ?ﬁ,r W$,r

2.80-3.20 (5H, ), 636828(S8H, (5)H, )31 (2H, t, J=6.16Hz), 3.80-4.20 (6H,
m, 4.26 (ZH’,%_Q%@)(E?%?‘E’%@& 0 (3H m, 4.70-4.90 (1H m , 6.72 (1H,

d, J=8. 14Hz) .b5Hz) , 7.01 (1H, s), 7.14 (2H, d,

J=8.7@AZ), 7.98 (2H, d, J=8.90Hz), 8.05 (2H, d, 7=8.68Hz), 8.12 (2H, d,
J=8. 68Hz) né ) (Negative) : 1357.5 (M+--1) Exanple 24 15 IR (KBr)
2933, 1633, 1518, 1444, 1419, 1385, 1346 cm 1l NWVR (DVSO d6, 8) :

0.90 (3H, d, JMBS$HiN/zD; 9BAYBH @T-HNTEL (iPr),)

Example 37
15 - MASS {m/z): 1576.5 (M+—HN+Et(iPr)2)

Example 38
MASS (m/z): 1584.4 (MT-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



J=6.7Hz), 1.12 (3H d, J=5.5Hz), 1.32-2.68 (23H m), 2.82-2.
3.07-4.54 (25H, n), 4.74-5.50 (10H, 20 m), 6.70 (1H d, J=& JH% 06 78 (1H,
d, J=8.1Hz (1H s) , 7.09 (2H, d, J=9.0OHz) , 7.36-

7.86 (2H, )“%"zﬁﬁg’g‘ 8.00-8.50 (6H,_m, 8.71 (1H, s), P‘éT@’(l@li’Q‘i (1H,
rn) ESI MASS (nfz) : 1407 5 (M) El ehiEntal Analysis Calcd. for
C64HB8N12020S2. 7H20: C 50.06, H 6.69, N 10.94 Found: C 49.99, H 6.76, N
10. 73 Exanple 25 30 IR (KBr): 3353.6, 1666.2, 1648.8, 1631.5, 1540.8, '
1508. 1, 1452. 1 Th4861¥owi§ Eohponmds NMRiIMEO4d6and)4 J0wBe (Baited

o8 (1l WeordgRl P o, 358t PhF maid L th3d g huafard 40t 9 18 HE)

J=8.5Hz), 7.55 (1H s), 7.85 20 July 2004 WO 01/ 60846 PCT/JP01101204 166
(2H, d, Js ) 4499 (2H, d, J=8.5Hz), 8.05 (2H, d, J=8.6Hz), 7.3-8.5
(3H, m, & ), 8.7-9.0 (1H, m MASS (mz): 1340.4 (M-Na) 5

El emental Anal )NMPG (@&S@ddeergﬂrll-@SNngsﬁB[ﬂO dC &ee 5242H4 ,6.1604 N 8. 69
Found: C 50.67, H 6. 2 (KB 75. 8,
1648.8, 1621. 8. 154d§§ Blf582 11EX§1§ ?464026(6 34. g %2?} 4 cm”% ( DVBO- d6,
8) : 0.98 (3H, d, J266BHE)S501(DHI(EH, d,553468BHAH, M) 125¢(2H, (Jdi, 35:15 5Hz)
1.2-5.6 (64H, nm), 2L (1 1 7 (1H, 7d50J579% ¢ 00 (1H,
15 s), 7.12 (2H, d, %J % blo @%345@ 1HH°Z)9<§9 G(IZI ljiiz 2955 F@H z") '7.85
(2H, d, J=8. 6Hz) ,776§9<@§H dg, Jﬁ”&@%nz))r 7 @4052{‘12Hi dJ~21r% PB?Hz) '7.3-8.5

(28H’E| ot érlA%%@)éscéPéa?(‘%1Ha‘€g‘ﬁ434§f§§§§sm§6. g ?2 6014a76 9(()M N I9) 05

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



Found: C 51.91, H 6.91, N 8.77 Exanple 27 25 IR (KBr): 293%0j2§§§ 1632,
1510, 1446, 1385, 1325 cm1l NWR (DVWsO-d6, 8): 0.97 (3H, d p& 1.12

(3H, d, J .08-2.62 (23H, m, 2.62-4.50 (37H, 45
(10H m, 8‘5’7‘3"1?% d, J=8.1Hz), 6.78 (7% d, J=8.I Hz),")é‘?"é%"?m/.a\g@?(7|4 n,
7.34-8.00 (3H, , 30780(2H d, J= =g 8.00-8.49 (2H, m, 8.71 (1H,
s) MASS (mz) : 1408 4 (M++l) El enental Anal ysis Calcd. for
C66HO5N11021S7H20: C 51.59, H 7.15, N 10.03 35 Found: C 51.77, H 7.05, N

9.82 20 Juwepidoedwse mmom@elacm@bm ofPBrt tempEiaapl 45128 1. R3( &BF ) :

2974, 2937, 44, 138 27 CTHz O-d6, 8).-
0.98 (3H, d, J§§R7F§@§® 1% é%ﬁ é’ 9238 §$ Ay (gﬁﬂng § | Hz) |
1.59-2.65 (11H, (32,66r4J%ﬁ;q38mﬂ #)354($Bf5s86 Y 4F2 9P, (§H71M{aH, d,
J=8.iHz), 6.78 (1"'120' 52 %%Wg),’m)g,@.%l's‘.a%) g]“n? 9. ﬁ%b 4150]§§6§HZ)
7.38-7.99 (3H m, 7. 578 ;10" J=8.7Hz), 7.86 ﬁ
8.00-8346 (7H, m,; my,74: %Q}4 % (%8.80U8. §5/L1HHm mmﬁ§§ G32)» 9448 3
(M++Na) El emental Analjysis @@%Hg,or 7C@§H§§N119)2182 8H20: C 49.96, H 6. 39,
N 9.86 15 Found: C'50'03) H6.17, N9 Ex nple 29 IR (KBr): 3386. 4,
1633. 4, 1502. 3EST4MASE, (niab(Bpsimive) : WBPDME%&I S): 0.96 (3H, d,
J=6. 6Hz) 1013(9H rr), 1356(57H n), 6.70 (1H, d, J=B.1Hz), 6.77
1H, d, J=9. 6.9-7 13 416. 4
(M nay Exanp! To0To4 P AkisoooRss. braiehss 4% 55753, vws%%’tamé

1257. 40Cmakcording to a similar manner to that of Example 45

Example 46
IR (KBr): 3353.6, 1635.3, 1444.4, 1257.4, 1085.7,
1047.2 em™L
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, 4, 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,



MASS (mfz): 1368.3 (M-1) Elenental Analysis Calcd. for

C60H7ON11022S2. 7H20: C 48.15, H 6.26, N 10.30 30 Found: cHgWe&%0H 6 17 N
10. 35 Exa R (KBr): 3458, 3425, 3398, 3386, 3363, 1523,
1462, 1242’3‘1"?‘”?"% J§5 NMR (DVBO--d6, 8) ..0.98 (3H d, J=6. %@@’?"“l’kgﬁg (3H, d,
20 July 2004 WD 01/ 60846 PCT/JP01101262 168 5 10 J=5.6Hz), 1.20-1.60 (12H
m, 1.70-2.45 (12H, m), 2.80-3.20 (9H, n), 3.21 (3H, s), 3.40-4.60 (24H,
M. 4.70-5.40 (12H, nm), 6.71 (1H, d, J=8.1Hz), 6.60-6.80 (1H, m, 7.00
(1H, d, J=1.4Hz), 71086(2H, 1267 J50R085.77. 384%.85c2H, n), 7.75 (2H, d,

J=8. 8Hz), 7.80+8mx1 My 8.2G-8. 60-48. , 8.80
(1H, s) MASS (Tr?]?lp) QPE%S?HE\@ l\?e) atolz\%g) (34 é'? % 1% lEllgorré(r':’t Al Anal ysi's
Cal cd. for C67H91N1262188z8. 1123%2503 (@51ﬂ8 m&s, ft 81 56LHN 4,0 58 . 1HgURd: C
48.52, H 6.47, N 9. %4, Exg |ed32JJg?9q{rg§ar)6 5463“{34;)5 3398, (25131389 3363,
2940, 1635, 15 1523, 1461 cm ‘97 (3H, , JZ6. 8FE)
1.12 (8H, d, J=5.6Hzp.%Hzhp Tt 9@0(%16'Hd n-i’-S 18%29-:284@59(@% $, 7-34-8023. 20
(6H, m, 3.21 (3H 3gH nf0-3.80 (15H, m), 3.80-4.60 (14H, n) 4. 65-5. 50
(9H, m, 6.71 20’ J=8. 1Hz 6 75 (1H, dd, J=1.6 and 8.3Hz), 7.03

(1H, d, J=1.6 SS?‘GéZé HABL-I= 7.40-7.65 (2H n) 7.75 (2H, d,
J=8.8Hz), 7.80s8R@nk4l AhA)lysHs J(fal&:cBO folrld 3FQ; -0 <()1H m, 8.75
(2H, d, J=8.7Hz) MASS (m z) API-ES—Negatlv?‘:)9 %/k taI

Anal ysis Calcd. for OB5HB8NL2022S2. 6H20: C 37 G Found: C

49. 03,10H 6. 33, N 10. 30 Exanple 33 Found: C 48. 21 H 6.35, N 8 87

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



30 To a solution of starting conpound (33) (12.50 g) and

di i sopropyl ethylamine (3.67 m) in N, N-di methyl fornanm de (2804 was
added 4-[2 Jeet hoxybut oxy) phenyl ]i m dazo-

[2,1-b][1, é* ?{hﬁl adi azol - 6-yl ] benzoi c algl d benzotri azol - P(f/ I.]PO]IO 428 at room
tenperature The sol ution was stirred ¥&r 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 ] benzoi c acid benzot ficangl:- C- ¢P. 28t ell §a¥>addéd 20t o t he

m xture. The reaction mxture was then filtered. To the filtrate was added
piperidine (9.33 ml) at roomtenperature. The 5 - solution was stirred for
1 hour at Bﬁﬂlﬁi&xé;_tenperature Et hyl acetate was added to the reaction

m xture. The peyyk BW% dcol$)act0ec§6by3h| I gr agj_@n3 Dy JiyeyLruge gaterial

(16.12 g). The e rat &fi al* was puri f col um chromat 6graphy on ODS
to giwe object conﬁﬁénaﬂ(ﬂBa)l 3(111(3116) g) . J=150 HR)(-KBr£1-2689 (62333m) 1529,
1518, 1466, 1444, 125%qC ( O-d6, b): 0.98 (3H, d, J=6.7Hz), 1.00
(3H, d, J=5.8Hz), %%9 mégl% QNSZ836833H, m, 4.7- 5.4 (10H, m,

6. 65-6. 85 (2H, MASS 1m@5@)(1 0%)5: 409 4 AMT-d) 1=8.9Hz), 7.3-7.7 (2H m

7.90 (2H, d, 1 , 28071 (1H,
8. 85 ElH, s) N%ém(%r?fg%z“?A?%%EQ%Macid}s%&)Elfgrﬁnt%éﬁaglqﬁ%?gagg ol ]S or °)

CB0H79NI 1022S2. 5H2Or C 49.34, H 6.14, N 10. 55 286Fo nd-6% 2 K% 6. 23 N

10. 53 iphe fol |l ow ng conpounds [Exarrplmnm ands44k, wer e. ®bf at ned gzaccor di ng
to a simlar manner to that of Exanple 33. 25 Exanple 34 IR (KBr): 3463,
3423, 3359, 2941, 2883,. 1633, 1614, 1523, 1462 cm 1l NVR (DVMSO-'d6, b):
0.98 (3H, Ekamlz®@ BHz), 1.10 (3H d, J=5. 6Hz) , .1.35--2.20 (10H, m,

260220 (5 g g2 080 3hos) 1 220.5080 Ui s 200-400 G
br s), 7.09 (ZHMPd(DMSQHd}g, 5)7-\ 40—% AGH(2H, dF6. THHB, (H1 d(3H}=8.,6Hz) ,
7. 80- §500 J=5.7Hz), 1.2-2.6 (18H, m), 2.8-4.6 (39H, m), 4.7-
5.4 (94, 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},
§.2~8.5 (1H, m), 8.6-8.75 (1H, m), 8.80 (1H, s), 8.85
{1H, s)
20 MASS (m/z): 1481 (MT-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 cem—t

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



(4H, n), 8.10-8.50 (2H, n), 8.60--8.80 (3H, m 35 MASS (niéb

(APl - ES- Negative) : 1440 (Me-1) ' 20 July 2004 WO 01/ 60846 2B 7881/ 01204
170 El enen ysis Cal cd. for C64H86N12022S2. 6-1/ 2H20 4 , H
6.36, N 10.80" O%Jr?d C 49.20, H 6.50, ,N.10.66 5 Exanple ﬁ&n@’rﬂﬁ’éﬁgo de,

S): 0.90 (3H, d, J=6.7Hz), 0.98 (3H, d/° J=6.8Hz), 1.11 (' 3H, d, J=5.7Hz),
1.43-5.24-(62H, m), 6.69-8.85 (17H, m) MASS (m z): 1408.5 10 Exanple 36
MASS (nfz) : 1491.4 (MeHN'Et (iPr) 2) Exanple 37 15 MASS (mz) : 1576.5

( M+- HN' FEts@im@r E2ppexahpte. 38HNm6%9yﬁﬂmz)wa§5snam0(ame¢wmq§qn|m¢ﬁgpego Exanpl e

39 The Objfp%tss gpng 29@8 daﬁ%zq' rge&hyaha ﬁ@@lmlt RAGHEON Wi t hout

purificat Obj ect conpound (40)_ was used d| rectly in

the next IeSdcicoHai @ﬁ@@@ vpafqre# it ithe MEREHBRevaAY T¥ePisbjig@d.cofBBund

(41) waes %%qd%r fsk! Yubpeide Wﬂolu%& %ﬁ%%hh@ﬂg%%}hﬁ%n 3T ft'oC%t:L'v@n
Exanpl e 42 The obj ect corrpoun (42) was used difec In the next reaction

wi t hou? p@ririckarPBROUBE P24 Ui I 20 WO 01/ 60846 PCT/JPO/01204 171 The

fol l'owing compeundgakFxansies ﬂ@sﬁnng%) wene, obbas neg1 according to a
simlar manner to that of Exarrpl e 43 5 NWR (DVsO-d6 + D20, 8):

| e, 2
0.89 (3H, d, J¥§SSofmyz)y 113151 (M +23)
Elemental Analysis Calcd. for CgylggNp504175:8H50:

C 52.16, H 7.11, N 11.41
10 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 CggHggNj1205052-7.5H50:
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,



3H, br s), 1.35-2.40 (6H, m), 2.65-3.00 (1H, m), 3.60-4.
2.55-4.80)(2H m, 5.2& (1H?)s), 6.65-6.%0 (zﬂ? n, 6.98 ?ﬁﬁ%ﬁ 04n)

7.20-7.50 7.69 (2H, d. J=7.08Hz), 7.84 (2H d, 10 ES
MASS (i 2) ééﬁ}ﬁe) 1185. 4 (M- 1) 1535xanple 44 NMR ( ’ﬂ%&&t%%o

0.95 (3H, d, J=6.77Hz), 1.12 (3H, 94Hz), 1.20- 1 75 (4H, in),
1.80-2.50 (4H, nm), 2.65-2.90 (1H, n), 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, n), 5.75-6.10
(1H, n), 6.65--6.85bE24),, M. 076(EH,CL1H—8$¥HEBI'NﬂSSJ(ﬂDz}ZEDSMDiVe§5 1048. 3
(M) 20 Exanple 45 Tgya oI xku AL u (45)
(2.0 g), 1,3--di hy-d[rgokygc on:”‘(zgm % t8 c&isag fc aC|ggf%(08%gg%mQ€an a

m xture of methanol m{308n¥} 6HE BVA 8 ﬂéb rﬂl)i wds drldeizalodi um 25

cyanobor ohydri de (_%g t t% er Zh) ﬁ\{é‘gr 1%)at 1388 ?Iqh%)errper ature, and the
a

m xture was stirre eraturée overni To the reaction

m xtur@ was ad&éemenhpl &@@lm# (Cm@?dm )forTﬁezjﬁeelngzgfgg PizR1 pitates were
collected by filtration and dried in vacuogs Egeqpregipidat Iy

di ssolved in a mxture of pH 30 6.86 standar d-ggu%?ereﬁs%%?l gﬁ;\gio% m) and
acetonitrile (20 m), and the sol ut iF@¥nfds Csabj 88t & &t &olu

chromat ography on ODS (Daiso-gel, SP-120-40/60-0DS-B (Trademark: prepared
by Daiso Co., _Ltd.)) (200 m) el uting with 15% acetonitrile in water. The
fracti ons Z588P3ErPAg t he obj ect conmpound were col | ected and 35 evapor at ed

under jpeduced PREIRBFE: L D6EENGA0aCeE9P) L1544, 1HAe, 20504 y1 200419490

01/ 60846 PCT/JPA /O g(;é i;t%/%?res_l idue was | yophili zed to gi ve obj ect
conmpound (45) (1.63 (B8O d6 + D20, S): 0.98 (3H, d, J=6.75Hz),
1.08 (3H, d, J#ERGQBMSO a 8&5Q£ﬂa) sp”7$145 21@5 (b, 1)3-2.3. X5H2. A0, (4H, m

, 2.70-3.35 (7H, ZH (555'*3 érf)lmj 7 %ﬁm ¢. 90 {2Hg Myy 6,71 (1H

d, J=8.13Hz), 6. 78 2
7.0-7.2 (3H, m), 7.87 (2H d, J—8 6Hz), 8.0-8.2 (4H,

15 m)
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+



ESI MASS (mfz) (Positive) : 1088.4 (M++Na) The foll ow ng copp ‘@&%ﬂ@
[ Exanpl es 46 to 52] were obtained 10 according to a simlar ?‘ to that
of Exanpl e mle 46 IR (KBr): 3353.6, 1635.3, 1444. 1085. 7,
C0ar o o Yo (DVBO-d6, (3): 0.97(3H d, J=6.6Hz), '??Ti’;lt‘%?@—’i,{’l“d,'
J=5.4Hz), 1.2-5.6 (61H, m, 6.71 (1H, 147 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, J4. 7Hz) , 8. OB (4H,
s), 7.4-B.9 (6H m 20 MASS (mz): 1371.4 (M-1) Exanple 47 IR (KBr):
3353.6, 1635.3, 1531.2, 1517.7, 1444.4, 1257.4, 1087.7, 1045.2 cm1 NMR
(DVBO-d6, S): o 6.7Hz), 1.0-5.6 (64H, m), 6.6-6.8 (2H, ),
6.99 (1H, s), g% gﬁ“pg“nd]J =8. 9Hz) , 7.97 (2H, d,.J=8 . 8Hz) , 8.08 (4H,
s) , 7.3-9. 0 B QH"!A mss (Nﬁg?)tlveis715élémm-)25@b2 El enental Anal ysis

Cal cd. for 061H84N1002282 7H20: C 48.86, H 6.59, N 9.34 Found: C 49.00, H
6.39, N9 24 Exanple 48 35 IR (KBr): 3384 5, 1658.5, 1635.3, 1529. 3,

1517. 79 2@xaqpyie2884 WO 01/ 60846 PCT/ JPOL/ 01204 173 1446. 4, 1257. 4,

1085. 7, 1045. 21 (ﬂeai}l?\f 1&2@01(%@5 5)160@ 914@8"' 1@'10 3416357d"2)1,321.a 13 (3H, d,
J=5.5Hz), 1.2-5.3 (65 1 (1A d, (174, J=9. 9Hz),
6.97 (1H s), 7.13 ¢ %&ﬁ'amjstgHz) , 797(2H d, J88Hz) '8.09 (4H,
s) . 7.4-8.9 i (Pl £)85: ¥3b. aiiMa Lo empNt al Apaiysig, Cal cd
for CB3HBE6N1002452. 8H20: ‘T 47. 96, 64, N 8. 10 Found: C 48.21, H
6.35, N 8.87 Exanpl 8=38%HR { 1Bry2- 633?1% mis4% %‘ 1%381, 133497-1513. 8,

10 ‘ 4.9 (2H, m}), 6.7-6.2 (2H, m)}, 7.0-7.2 (3H, m), 7.85
{(2H, d, J=8.9Hz), B8.0-8.2 (44, m)
ESI MASS (m/z) {(Negative): 1409.4 (M™-1)
Elemental Analysis Calcd. for CgyHg7N17097556H50
C 50.62, H 6.57, N 10.15

_15 ' Found: C 50.40, H 6.61, N 8.92
Example 61
IR (KBrjy: 2937, 1676, 18651, 1556, 1541, 1514, 1452, 1441,
, 1419 em™!
20 NMR (DMSO-dgt+Do0O, 8): 0.98 (3H, d, J=6.BHz), 1.10 (3H, d,

J=5.7Hz), 1.2-2.6 (17H, m), 2.8-4.5 (374, m), 4.7~
4.9 (2H, m), 6.7-6.9 (2H, m), 7.0-7.2 (3H, m), 7.85
(2H, d, J=8.6Hz), 8.0-8.2 (4R, m)
ESI MASS (m/z) (Negative): 1427.5 (M™-1)
25 Elemental Analysis Calcd. for CgyHggN{1095S9°5.5H,0:
C 50.32, H 6.60, N 10.09
Found: C 50.31, H 6.72, N 10.04

Example 62 .
30 IR (KBr): 1633, 1606, 1529, 1518, 1444, 1419, 1279,
1252 cm~ 1

NMR (DMSO-dg+Dy0, 8): 0.98 (3H, d, J=6.7Hz), 1.10 (3H, d,
J=5.8Hz), 1.2-2.6 (198, m), 2.8-4.6 (37H, m), 4.7-
4.9 (24, m), 6.7-6.9 (2B, m), 7.0-7.2 (3H, m), 7.85

35 (2H, d, J=8.8Hz), 8.0-8.2 (4H, m)



1442.5, 1257.4, 1083.8, 1045.2 cm1 15 NVR (Dwsc>d6 8) (ﬁﬁh d,
J=6. 7Hz), 1.10 (3H, d, J=5.5Hz), 1.2-5.4 (65H ), 6.71 ( 48 ohr)
6.77 (IH, >Hz), 6.99 (1H, s) 7.14 (2H, d J=8.7 (2H, d,
J=8. 7Hz) ,%Oggﬁj”?‘? S) , 7.3-9.0 (6Hqin) 20 MASS (mz)ba’ll'i’é’%@z(m-l)
El emental Anal ysis Cal cd. for CoorBonIgB2 852 THDO. 48.68. H 6.59, N 9.16
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 (DVBO-d6 + D20, $)-
0.98 (3H, d, JBSI7TMRSS (meD) (Mpgatiye);=344izp, (M 214 8 (49H conplex n),
3.21 (3H, s) ( ) .82 (1H, br s),
7.15 (2H, d. Fggmgnggl ﬁ$ﬁl§31§1ﬁﬁik%8fggz$6gﬂglﬁ%{®%é?2s)zmmss (mz) :
1485. 4 (M++Na) El enent al Analysis Calcd. fof éBafBoNiotebm2 662 35 C
48.91, H 6.54, N 8.91 20 July 2004 WPhuG08469PET) JHPOd/dH, 26k 9. 804 Found: C
49.18, H 6.55. N 8.90 5 10 Exanple 51 NVR (DVBO-d6, S): 0.86 (3H, d,

J=6. 3H5),” 0.98 (3H, d J=6.8Hz), 1.11 (3H, d, J=5.7Hz), 1.21-5.24 (62H

Z?’]él Si 29%% 16168l MASS (nm z): :Il_.|408 5, 1407.4 (M+-1) El enental ound: ©
20.95. H 6 86, T8 265 %#% gl%g’g éégsrfﬁ%’ag%lglag%g’?%% 3%53'1466'cm
-1 NI\/R(DIVISOdG S)128296mt3H, d, J=6.7Hz), 1.11 (3H, d, 15 J=5.7Hz),
29 ElSH m’ﬂm s8-8, {56 5”) 0%od" ;1-14(3(9'5"—6”)6}12? 187 (& a0
10 J=6.3Hz), 1.2-2.6 (16H, m), 2.7-4.5 {(38H, m), 4.7-
4.9 (2H, m), 6.7-6.9 {(2H, m}, 7.0~7.2 (3H, m}, 7.85
(24, d, J=7.8Hz), 8.0-8.2 (4H, m)
ESI MASS {(m/z) (Negative): 1427.4 (M -1)
Elemental Analysis Calcd. for CggHggNj105985°6H50:
15 C 50.02, H 6.62, N 10.03
Found: C 49.99, H 6.73, N 9.67

1. 2-
7. 0-

Example 64
IR (KBr): 1659, 1633, 1605, 1547, 1529, 1518, 1444,
1419 cm~ 1
20 NMR (DMSO-dg+Dy0, 8): 0.98 (3H, d, J=6.8Hz), 1.11 (3H, q,

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)



(2H, m, 7.75 (2H, d, J=8.7Hz), 7.7-8.0 (5H, m, 8-2-8.5 (2?3:%” ?0 48. 6-8. 75
(1.H m, 8.80 (1H, s), 8.85 (1H s) 20 MASS (nfz) : 1481 Y 9

El enent al Cal cd. for C66HIOO0N12023S2. 7TH2O C 49.2 N 10. 44
Found: C 4 {l)lyﬁ%ﬁ%G 34, N 10.40 25 The1 %ol | owi ng corrpoundéﬁggbogflg al ned
accordi ng to a simlar manner to that of Example 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 soluti.on of starting corrpound élﬁ 300 ng) in nethanol

(12 M) was ad&8d WASEhyBf Bk Hieaate vizd 1i4R8mbt I&n 6 n) at 35 room

tenperature. Thecpahyhi OfnyBesSS Idd1&d fq%ﬁcggugrimfé%#%aﬁ duly 2004 WO
01/ 60846 PCT/JPA /01204 175 sane tenperatur fas evaporat ed

under reduced pressure to remove hydrochl ofi d8aéid Bnf- #&t Hhndi-.71To the
resi due was added water and the m xt ygnwascl ¥ephi| igeg. salhey mesgu;due was
purified by col um chromatography on ODS to give 5 obj ect conmpound (54)
(119 nﬁ). 1R (KBr): 1649, 1633, 1608, 1539, 1525 cm-1 MASS (nmfz) : 1351
(Mr+23) Elmgmtial ednal ysis Cal cd. for 064H88N12017S8H20 C 52.16, H7.11, N

L1110 Foun €58 13l T D5 NS0 T ol oy o [EXE;ﬁgr';
33. 15 Exanpl e 55 | R26KBen~L 3358, 1633 1608 1535, 1516, 1443, 1419 1271,
L AT n? P SR G
6.7-6.19. (2H, ). 70667%Hz) 1H .19 (3H£8i(2H5 deﬂr912}E3 4 7('BB @QH d,
J=8.5Hz), 8.0- 8.2 (4B, ESlyMASS ©ThZa)6NESAL ¥8), 41922:3 (M T,
6.7-6.9 (2H, m), 6.9-7.1 (3H, 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 CgiHg7Nj3050S57H50:
| C 45.24, 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),



El emental Analysis Calcd. for C65H90N1202052. 7. 5H20: C 50. (}? (}‘2%0%9’ N
10. 78 Found: C 49.94, H 6.59, N 10.52 30 35 Exanple 56 IR Qg )~ 3462,

3458, 3425 3367, 1633, 1578, 1440 cm1 NVR ( DVBO- 098 (3H,
d, J=6. 7Hzfvr§'%?“?i“(3|4, d, J=5. 6Hz) ,qgh 20-1.50 (3H, m,%’@’ﬁ’.zﬁb (1BH,

M, 2.50-2.70 (4H, m, 2.75-3.20 (7H, rn), 3.40-3.60 (6H, rn) , 3.70-4. 50
(14H, n) , 4.62 (2H, br s) , 4.65-4.80 (3H 1), 4.80-5.40 (8H ),

" 6. 60-6. 80 (2H, W), 7.00 (1H, 20 July 2004 WO 01/ 608 PCTI JP0O1/01204 176
r 00y 2000 (o . €8T SRR, A0 008 L ARR ) - 9-88 (bidh 425820 1)
7.90-8.20 (4H, ek, uBs2018/40(NdAt ivdd).: 847%.61ks)) 8.85 (1H d, J=6.9Hz)

APl - ES MASS (nm_z) (Negatjve) :, 140 Mr+1) 5 El emental Analysis Calcd. for
064H86N12020825§‘ﬁ§%?t%f5%‘?i /Sh$ &agf,(d-foé. 564 1gaY .zcgzsg{.’ * 'M6.4B, "N
10. 77 Exanple 57 10 IR (KBr): 1666, 1649, 1638p.15548 4544, NL514.881450,
1443, _1419, 1240 cm1 NMR (DVBO d6+020, 8): 0.7:1.3, (17 .1.3-2.6 (7H,
n), 237-4.5 (35H, ), 4.7-4.9 (2H, E%’P%‘.'?%QB'?%H%r#',ﬁ'7%-1?.'53’(3H, m
7.87 (2H, d, J=8.6Hz), 8.0-8.2 (4H, 15 n) ESI MASS (m z)(Positive): 1453.4
(Mt2Na) 2+ EI ement %lﬁ Anal ysis Cal cd. for C64H88N12020S2 6H20: C 50.65, H
6.64, N 1F d: C50.28, H6.61, N 10.80 20 Exanple 58 Mj or
conpound: ESI NRSEKBnj z)i®Nehatlicns): 135838. 554M 1D 8251 868orldddnpddid,; | R
(KBr): 3352, 1659,1?@53 éﬁ@ﬁ, 1529, 1444, 1417, 1274,
10 NMR (DMSO-dg+Dy0, 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, 4,
- J=8.6Hz), 7.8-8.1 (6H, m), 8.86 (1H, =)
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)



1238 cm1 ESI MASS (m'z) (Negative) : 1338.6 (M-1) El enmentygl; Agloysis
Cal cd. for C71H102N12022S2. 7H20: 30 C 51.19, H 7.02, N 10.09 ound: C
51.19, H®6 . 73 Exanpl e 59 Maj or compound: 35 ESI

(nl 2) ( Posi t"?‘%‘éﬂ"{ﬂs 5983 (MF2Na) 2+ 20 July 2004 VO 0116084 EC BRI 01244
177 M nor conpound: EST MASS (rﬂz)(Ne‘(;1 ive): 1551.6 (M2H)2 5 Exanple 60
IR (KBr): 1664, 1635, 1605, 1446, 1410, 1350, 1329, 1281 cm1 NMR
(DVMBO-d6, D20, 8): 0.98 (3H, d, J=6.7Hz), 1.10 (3H d, J=5.9Hz), 1.1-2.6
(21H, n), 2.8-HASS(3mfe)m13YL 7' 1d)14.9 (2H, m), 6.7-6.9 (2H m, 7.0-7.2

3H ), . 7. 85 41 I8, Bz 8. 2,04 12) (Negative):
5409.2)(n4-1) Ef &lentla) %ﬁaﬁi%%%‘%ﬂ%?ﬁ.%f%rH€%g§§§ﬁ¥i 15 g?5byg£,

H 6.57, N 10.15 15 Found: C 50.40, H 6.61, CN°8: 82, Eahpt® &1 4-R2(KBr):
2937, 1676, 1651, 1556, 1541, 1514, ¥4524:144dp. 83419 £m3 -y 20 2BV
(DVBO- d6+D20, 8): 0.98 (3H, d, J=6.8Hz), 1i.10 (3H,'d, J=5.7Hz), 1.2-2.6
(17H, Pn), 2.8-4.5 (37H, M), 4.7- 4.9 (2H m), 6.7-6.9 (2H, n), 7.0-7.2

(3H m, 7. 85 'I'ﬁ'l%HfOﬂth;Il_I&] c@H@bund&Jags Bh2alf Akl é@qcﬁ:%ﬂirhﬁ“@g a similar
(mz)(Negative): 1427.5 (M-1) 25 El enmental Analysis Calcd.. for

O64HBON1 193885 tgbhat O5Exampde 2430 N 10.09  Found: C 50.31, H 6.72, N
10. 04 Exanple 62 30 IR (KBr): 1633, 1606, 1529, 1518, 1444, 1419, 1279,

1252 cm 1 %NR égw§%>d6+E20, 8): 0.98 (3H, d, J=6.7Hz), 1.10 (3H, d,

J=5. 8Hz) , B 1911, m), 2-8-4.6"(37H, m, 4.7-
10  NMR (DMSO-dg+D,0, 8): 0.7-4.5 (67H, m), 4.65-4.85 (2H, m),

6.3-6.45 (1H, m), 6.5-6.7 (2H, m), 7-12 (2H, d,
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)



4. (2, m, 6.7-6.9 (2H, m), 7.0-7.2 (3H, n), 7.85 35(2?@269%8@
8.0-8.2 (4H m 20 July 2004’ WD 01/ 60846 PCT/ JP01101204 178 £&%Riss

(m z) (Nega 441.5 (M-1) Elenental Analysis Cal cd.

065H91N1105%@“? 0: C 49.77, H 6. 75, 3@29 82 ~ Found: C49I’§@”‘W"%’%8 N
9.80 5 10 15 Exanple 63 IR (KBr) : 1633, 1606, 1529, 1518, 1444,

1419, 1273, 1232 cn}l NNR (DWBC>d6+DQO S): 0.98 (3H, d, J=6.8Hz), 1.10
(3H, d, J=6.3Hz), gleH M, 2.7-4.5(38H m, 4.7- 4.9 (2H m ,
6.7-6.9 (2H, rT)MASSﬂ@/?)Z {384 ~17.85 (2H, d, J=7.8Hz), 8.0-8.2 (4H, m
ESI MASS (1 z) @Yegahi%e) An&fgglé M ed) f@ﬁ@%@f—l%b}lm@i%§9ﬁz§a| cd. for
C64HB9N11022S2. 6H20: C 50.02, H 6.62, 9 10.0 49799, H6.73, N
9.67 Exanple 64 IR (KBr): 1659, 1633, 1605, C15873915897-45480 %484, 1419
cm1 20 NVR (DVBO d6+D20, b): 0.98 (3durd: ¢=608k2) . 1lelds (3Ho.G4e
J=5.7Hz), 1.2-2.6 (18H m, 2.8-4.5 (38H, m, 4.7- 4.9 (2H, n), 6.7-6.9
(2H, nyY, 7.0-7.2 (3H, m, 7.84 (2H, d, -J=8.7Hz), 8.0-8.2 (4H, m) ESI MASS
(m z) (Neg&#sHanle $441.5 (M -1) 25 Elenental Anal ysi s Cal cd. for

.57 Exanpl o 6STaURR) (kBPFO, 166HS, 16655, 1508, 1856; N4V, WaUbCmpy
1252 cm 1 NMR (RYSQpHBebaR, &): .85l ((33il;|, td, J&?60BHZ,) 0 BPYAHIHA, d
16,8, 110 (3H gy Jad Moo 120 GL8Heal), 12545 (A )
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, 8): 0.98 (3H, 4, 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)



35 6.9-7.1 (3H, m) , 8 0-8.2 (4H m , 8.73 (1H, d, J=2. %E%,@yég uly 2004
WO 01/ 60846 PCT/JPOL/ 01204 179 ESI MASS (m z)(Negati ve): 0 ﬁH)li »
El ement al Cal cd. for C63H87N13020S2.8H20: C 48. 6 .
Found: C 48 glyﬁ%kf%es 64, N 11.44 5 Exwguée 66 IR (KBr): ﬁTIHf}g'gg%41628,
1605, 1444, 1408, 1281, 1259 cm 1 NVR DVBO d6+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 n), 2.8-4.5 (34H 4.7-4.9 (2H, m), 6.7-6.9 (2H, m,
6.9-7.1 (3H, mblementgloApalysis C%iqclz 'forHC 63 Ho 320853 8HSP : MASS

(m z) (Negative): 1408.6 (M 2H) 2 15 El enent ale Apahysi § ﬁh@§d frgq
C63H87N13020S2. 7H20: C 49.24, H 6.62, N 11.85_ Found:; 05 H6.73, N
11. 48 Exanpl e-67 20 IR (KBr): 3352, F®wul: £538.19608, 71142141\1 ™3, 1281,
1250 cm 1 NVR (DVBO d6+D20, 6): 0.85 (3H, t, J=7.4Hz), 0.98 (3H, d,

J=6.8 . d, J=5.9Hz), 1.3-2.6 (1810, n), 2.8-4.5 (34H in),
4.7- 4H§) M? 6.9 (2H, n), 25 6.9-7.1 (3H, nm) , 8.0-8.2 (4H, m ,
aal (i Cal ot o CRAHBONA 30268 Q’”?“‘“eg"“mve%”%“%ﬁﬁ %i) 5 “Found: C
Ana i cd._ . for oun

49. 9353,S|SH 6. 74, Rlﬂ.”@?‘é%@s Orréi g éa (Ilgﬂ( KE&) 14%wu.3 ®3, 1529,
1444, 1408, 1281, D2485¢HE1(IMR ijme+®209Hﬁ)n) 06765L-638(512211, i),
1.6-2.6 (150, M, 2% %:4.4 (M I Ny fgd o2ty Mg 6.6-6 (%H(ZH nm, 20

July 2004
10 ~ MASS (m/z): 1421 (MT-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



5 WD 01/ 60846 PCT/JPOL/ 01204 180 6.8-7. O (3H, m , 7.9- B.2h Sﬂé}%o , 8.66
(1H, d, J=2.5Hz) ESI MASS (m z)(Negative): 1423.5 (MI-1) EPeM¥ 8f

Anal ysi s i r C64H3gN13020S2- 6H20: C 50. 15, H 6. 64, Found: C
49.95, H 6. 461”619%1.47 Exanpl e 69 IR (KBr): 1658 1635, 1%%%1@ 4 1518,
1468, 1446, 1277, 1043 cm1 10 NVR (DVBO d6+D20. S): 0.97 (3H, d,
J=6.8Hz), 1.0-1.4 (9H, ), 1.5-2.6 (15H, ), 2.7-4..5 (31H n), 4.7-4.9
(2H, n), 6.7-6.9 (2H m, 7.0-7.1 (1H, n), 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 El enental
Anal ysi s Galssghlof @b Co6tB8NI202052. 6H20: C 51, 42, H 6.54, N 1D 90 Found: C
51. 36, HGﬂNT% le-70 20 IRéKBr) 3493, 3862, 343313350,

1659, 1635, 16¥% %@?é 161 Lofts, 16326 42 NVRL{ OMESGI64B36, <B) & 0. 90
(3H, d, J=6. 7H&MR @m@@o(@é-] aqi OJFBG(GQHZQ),, 01911(113Hd dJué-@z?’)HZ)L 14.3-2.7
(16H, 8§4 0-7.2
(3H, ny, 7. 78 ( Hygy 7TH§)4H?)9 ]81f7(4§|—|(22ﬁj 8 ?8 (iHGnL‘Z)B}'ESF‘) MASS

(m z) (Negati ve): 1447755(54(93 R emmnteals . Anabysi &) Caé co-7 for(3d, m),
C6089N1302052. 8H20: ,C. 4 634 N 11.43 30 Found: C 50.09, H 6.68, N
11. 14 35 Exanpl e 717NRR (%lvfs@jb .0828(40Hn’),284 6 (28H, m
, 4 .7-5.4 (9HMASE (m@z)ﬁﬁB%(ﬁQ’Hl)ﬁ),GQ?l 3H, , 7.3-8.5 (12H,

?’13816(&8&%13%% PhaHRE S e P%g%m%%éﬁ o o (M)
C 51.00, H 7.20, N 9.44
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:



C52.95 H7.30, N9.22 Found: C52.88, H7.33, N9.225 JI%WHQ
conpound was obtained according to a simlar manner to th or npl e 54.

Exampl e 72 DVBO- - d6+D20, 6) : 0.7-4.5 (67H, oH, ),
3.6, 45 ﬁ]ﬂp‘%}@“g 5-6.7 (;H m )7 13(2H, d( J= 8m8Hz)Pé’?“Pé'”$B§£(4H, mn),

7 95 (2H d, J=8.4Hz) EST MASS (nlz) 1311 (M+-1) Elenmental Analysis
Cal cd. for CB7H96' T10OL7- 3HCLi 10H2C~ 15 C 50. 20, H 7.48, N 8.74 Found: C
50.28, H 7.15, N 8.67' 20 25 30 35 The foll owi . ng conpounds [Exanples 73 to
87] were obtained according to a sinilar n&nfér 6§onﬁhﬁt1%ﬁ éardl e 33.

Exanpl e 73 NVR (DVSO-d6, 6): 0.84 (glﬁousl)j g. 9% §§H Hd; IFI Oy 1.0-1.4
(8H n), 1.6-2.8 (18H, n), 2.8--4.6 (28H n), 4.7-5.4 (9H, n), 6.6-6.8

(2H, m, 6.9-7.1 (3H, m, 7.3-8.5(12H in), 8.688(2H m MASS (mz) :
1365 (li -Eanfdiemgstal Analysis Calcd.” for 065H94N1002OS-7H20 C 52.27, H

T530. Bsta. 1488 (RERS: “Seply el RRRS( %\%@Fé%% e
1.6-2.8 (18H, n), 22884cH %28H n), 4.7-5.5 (9H, m), 6. 6 6.8 (2H n,
2C$/3P3158T204 “Teég%ggﬁgﬁﬁﬁgé)q% 1§3§78N§L1) Eﬂgkeﬁgéf V%%ﬁéGGO?g?
C63HION1OCROS9H2Q: (=50089) , H .A-255 N59H33n) Found:4.Q 59H64Tl),1‘|66.?%,. 9N 9. 24
(2H, m), 6.9-7.1 {3H, m), 7.2-7.5 (5H, m), 7.62 (2H,
10 d, J=8.6Hz), 7.71 (2H, d, J=8.6Hz), 7.93 (2H, &,
' J=8.3Hz)
ESI 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 (38, d, J=6.8Hz),
1.10 (34, d, J=6.1Hz), 1.3-2.7 (24H, m), 2.8-4.6 (29H,
20 m), 4.7-5.3 (94, 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¥-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 10 15 20 25 Exanple 75 IR (KBr): 1666, 1649, 1632, 1539, /514 .00 54 1238
cm-1 NMWR (DMBO-d6, S): 0.85 (3H, t, J=7.0Hz), 0.97 (3H, Y% e

109 3H, e BHy) . 1.2-2.7.5 (25H, m). 2.8-4.6 (28H, VT
, 6 o %O J‘ﬁ,ﬁsﬁ),) 6.0-7. 1 (3H,( M rT?3-,8.5 (12H,(rr), %‘Hé”é’il’gzz (

ThSS (M z): 1557 (M-1) Elenental Anal¥Sis, Calcd. for C63H90N1CD2087H20 C
51.63, H 7.15, N 9.56 Found: C 51.74, H7.07, N 9. 52 Examle 76 IR (KBr):
1666, 1649, 1632, 1539, 1514, 1236 cm 1 (DVO-d6. 8) : 0.98 (3H d,
J=6. 6Hz), 1.10EESHIAGS (niz) {ipgativeg. 4163(3621H Miy1) 4. 7-5.4 (9H, n),
6.6-6.85 (2H, n), 6.9-7.15 (3H, m), 7.3-8.5 (12H n), 8.6-8.8 (2H )
MASS (mz) : 1'421 (Mt-1. ) Elenental Analysis Calcd. for
C58HO8NL0G2e8RLegB8C 52 10, H 7.33, N 8.93 Found: C 52.18, H 7.22, N 8.85

Exlvgrr?l e-77 30 Ebaﬁpé@lx?&dﬁc{%@}nlxﬁﬁﬁé,oﬂ%%%rt&%%%ox%é&ﬂnd1(%2} (3286 cm 1

6. 6- 6Dg50(936 3’ dﬁhbdﬁo’iyi%#m?ﬁ (13575 %néaﬁ?}ﬂ ﬁflds % §'(1()2F1n m 35
MASS (Wth.mliﬁaie&Nﬁﬁé%h%QoiukyzﬁﬁﬂH A0 ¥ B 0 835 mRCTHrd POIA R @%b d 1 hfh3
El en'e'nt al Anal ysis C%I cg. éa c H98N102%18§H20: Cpgg.%o, H 7e. 3%, r'él 8.94
Found: ¢ SHARGPORARLaR, (fUomg) ihip Pes 73 PR YKEPDL e s ePPeF3RYTe1 510
1452, 123&reimtRk mixture was stirred at the same temperature overnight.
To a reaction mixture was poured into ethyl acetate (700 ml).
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,jm, 2.75-3.40 {(5H, m), 3.60-4.50 (154,
m), 4.70-4.90 (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



NMR (DVBO--d6, 8) : 0.8-1.4 (16H, n), 1.6-2.8 (22H ), 22%7;3 5%()&3

in) 4.7-5.4 (9H, 1), 6.65-6.85 (2H, . 6971(3H' - (12H,
, 8.5-8. 10 MASS (mlz) : 1421 (M+1) El enenta Cal cd

for casms%f‘%%‘é%f%{apmo C 52.10, H 7.33,,,N 8.94 Found: C Eﬁg@l“’@“i

9.23 15 Exanpl e-80 IR (1Br): 1666, 1645 1632, 1539, 1514, 1452, 1240 cml

NVR (DVBO-d6, 'S) 0.98(3H d, J=6. 8Hz) , 1.10 (3H, d, J 55Hz),
1.4-2.75 (23H, m), 2.8-4.5 (31H m), 4.7-5.4 (9H, 6.65-6.9 (4H, n),
6.9-7.1 (IHthpR mixtgreopf saturatedganseps spdiug. ghiqp: en§400|3méJ8 8 (2H,
m NMASS (dddkratbdlaq(Msnd) s@fﬁﬁﬂ%ﬁ:\rd@&l Y:%'r%ogé‘:édg(f)%l) and wate
068H92N10021812H20 &'a9 Found 6781 N8 .96
25 30 35 Bé&HHprme! 81aPF¥ ERB?WS@%%OT&J%@RHJ@@ 693kp  Thestxaftd oRER

( DMSO- db, c@ni:aJ.@;lQZI 3:1: 093 eéEGCJ undl \«ilaQe( %Hzllgcted—énd 7é'\'75)pora¥ea 2.8

23H, in 31H 4.7-5. 4 9-7.1
§3H mp, P ). nldz?r( fpé to?f%ﬂ%ves @fi‘ﬂmh{lkee §h§ {%4 'Qﬁ WRESS
(mz): 1475/ dgWi1tY Bl eaegiﬁé S| Songd) (Bay @88@2@;1002188H20 C

gg 2(5) qu) gl?goé[%aﬁﬁgﬂapggggizgﬁ% éﬁ"’%«aﬁﬁﬁé 8%29 k%‘?ﬁju' 00‘116?19;10 -

1632, 1539, 1514, 14587 4a36 cm-1
NMR (DMSO-dg+Dp0, 8): 0.80-1.10 (9H, m), 1.23 (26H, s),
10 1.35-2.45 (12H, m), 2.60-3.40 (6H, m), 3.60-4.55 (18H,
| m), 4.65-4.90 (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:
15 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



NMVR ( DVBO- d6, 8) . 0.88 (6H, s) , 0.97 (3 H d, J=6.6Hz) , éo%gygogy, d,
J:5 AHz) , 1.1-2.8 (22H, n) , 2.8-4. 6 (28H, in) , )47 5, M rr),39
6.6-6.8 (2 9-7.1 (3H, 7.3-8.8 (14H, in) MAS . 13

( +1) El(erbrben@qo &nal yS|s(CaI cg) for H90(N1002088H2Q g"é%?“ﬂi’lrzo, N

9.44 Found: C51.31, H7.16, N 9.44 nple 83 IR (KBr): 1664, 1635, 1626,
1605, 1446, 1408, 1350, 1329 cm1 NWVR (DVSO d6+D20, S): 0.98 (3H, d,

J=6.8Hz), 1.0.9 (3H, d, J57Hz) 1.2-2.8 (24H ), 2.B-4.5 (37H, m), 4.7-
4.9 (2H 1), 6.7-6.9%82H8) m1-4000 B0 (@8, ™y, 175892. 50 1GH, ¥ 7Hz), 7. 70

(2H d, J=8.4Hz), 72980(3Hi006m, Jm§3 Hiz90-3l 5 {mhz) GNGQﬁé'al@)ézﬂ“W-ﬁ
(M2H)2 El emental Analysis Cal ¢d. for 067H96N 0021S6H20: C 53.0 H7. 17,

N-9.23 Found: C 52M98, 5H°¢. b8, 9. 13 Exanple 84 IR (KBr): 1664, 1628,

1606, 1531, 149B7 1446, (4 4238 veom 130hVB (@G fI6+D20, $): 0.97 (3H,
d, J=6._7Hz), 1. To (3H, é?%)’k(m =5. 4‘@) Jliq’.ogl-z.g (24H, m), 2.8-4.5 (37H, m,

4.7- 459 (2H, ), 6.7-6.9 (2H, n), 7.0-7.2 (3H ), 7.62 (2H, d, J=8.6Hz),
7.70 (2H, Bkamda® Shz), 7.93 (2H, d, J=8.5Hz) ESI MASS (niz)(Negative):
1408.4 (M -1) El enent al Anal ysi,s, Cal cd, for 067H96N1002185H20 20 July
2004 V\D 01/ 608 & BCTPI® 02‘84? migEuge 5ol g anting) sompegnd (91, {Aq0 ¢

53.58, H %)342-ihen¥5- Exanai@xa&& 513 PéBEhyd 6640 . 3528) aﬂrﬁOf‘aceﬂ% 1497,
A S o
was added sodium cyanoborohydride (254 mg) with stirring at
amblent 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-dgiDy0, 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



(2H, m, 6.9-7.1 (3H, m, 7275(5H m,7.62 (2H, 10 d, %088)-%@)4771
(2H, d, J=8.6Hz), 7.93 (2H d, J=8.3Hz) ESI MASS (n12)(Negat| 1415. 4
k@”‘ﬁ ¢ Anal ysis Cal cd. for CB8HI2NL0021S6H20: H 6.87,
(N 9. T%s ou%fg C 53.55, H6.91, N 91890 20 25 Exanpl e 8%(‘;&&% ,?%IP/%O dé, S)
0.9 (3H d, J=6. 8Hz) , 0.98 (3H, d 6.8Hz) , 1.10 (3H, d, J=6.1Hz),;
1.327(24Hrr)2846(29H m, 4.7-5.3 (9H, nm), 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 M@slsoeﬁpzyltilm:(mngl)atEarebﬂeemartem@arrytuge@mtcﬁ hpgrs. The
5

7 0
10,73 Exan o 47| TR Yo 95sy s b S efRe g g of besfighol s T

30 1531.2 anﬂ%tﬁrcﬁﬁilww&@br@%md &pe @1@3173:@3@5 wdereJﬁmﬂglne@I 8--4.5

£36§E 6. ggnf?iﬁiﬁlﬁlure%Q&(eﬁr%ﬁorﬁ);ed“lggfa%u%laﬁaHilégol)vréﬂgn(v}é"&erd( 0%’\]8ng)2)
7.69 (2H, ™) J-TBhe Bopptionzeps sybiegieddo SeéumthEM%apgmmwﬁmll 60846

PCT/ JPO1/ 0(1)'&%0—%%@ E§b M@&M@@odﬂ“@q@r\é%marﬁm rgpéi\é“d té) g=ia® | e 88
To a solutjon tarting conpound (88
1, 3-di hyolrfifscyagéfiohg1 13) REBE &fith Hetar (and £0% ?c?ﬁoma“?ﬁ%& e of

met hanol (Whd@ )Treéut:ﬂME f55cﬂidn§\&fon%@dﬂ§!n§0ﬂtélTBbj‘éﬂn@&QﬂS&ﬂMﬂWe@% (835
ng) with stlrrl ure, the m xture was stirred at

n e eraGLle
Th sare RSHIEERRGL 808y BT APGRT o8 TUEY SROUTaH HESPONESvES THOFEd | nto
et hyl lﬂCEtEGiGiZO@’liﬁ@‘lﬁb) The Thestdsdlldsnd ypbhdipzedat &5 ybve i lecged by
filtrati or}:om\ig%%l;&%d (g%t Qleggyl acetate (100 m) and dried in vacua. The

preci pi tates
NMR (DMSO-dg+Dy0, 8): 0.97 (3H, d, J=6.75Hz), 1.07 (3H, d,

- J=5.76Hz), 1.35 (9H, s), 1.45-2.00 {6H, m), 2.10-2.45

(34, 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)
EST MASS (m/z) (Positive): 1123.3 (MT4+Na), 1101.3 (MT+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)



were dissolved in a mxture of 30% aqueous acetonitrile (8@8J[]jy)200§md iN
sodi um hydroxide (5 ml). The solution was subjected to colum

chr omat ogr B OOS (Dai so-gel, SP-120-40/60-0DS-B 15 ( :
prepared by frsoﬁCo., Ltd.)) (440 m) §| uting in turn wﬂ_(?ﬂﬂﬁv\j/g}tmesz“ and
aqueous acetonitrile (30%60% . The f]l9 ctions 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). 20 | RMRKEPYSO163Do01585: 01698{3HAZ, 512689071082, broi7, dndE  NMVR

(DMBO- d6+020, 8): 0,88 ( . 451=6. o 0,97 63kh_ 6,10 d76::8 Hg), 1.02
(3H, d, J=6.18Hz), 1‘.§§21 i?%H?’455)L,J‘Q5%.33§20§.’415“? 1%@#-?0 2@5}33%0 &5H, m ,
3.60-4.50 (15H, m) 3-4076.20 93 4H2Hn) m)4- €©-¢590. §OH( ZW, fr) 6576 (B0 (2H, 25 s)
ESI MASS (ni z) (Posi ) vek; 9308814 yM-gNa)s_Exampl en8%To' A sil-utioon 2af

startipg conmpound (89) %4.0 ) in DVF (.40 30 nij were successively added
dii sopgopyl et hyl am Fh‘er( :ﬁ%’% 9)5 avfdls QUf | uorenyl met hyl chloroformate (1.03

g), and the m gsur Rawes (mpt] (F&sh Blveadnbinents tempeigiure for 2 hours. The
reaction mxture was poured into water (200 m). The solution was purified

by ODS (Daiso-gel, SP-120-40/60-0DS-B (Trademark: prepared by 35 Dai so
Co., Ltd. Exam@A@ wli) col um chromat ography, eluting in turn 20 July 2004 WO

01/ 60846 PC s/ JPOLl/ 01204, 187 with a m xture of, saturated agueou di um
chloride (400 M9 2 SHETSH &% & %8 i%Tﬁ%VJ%%&@H‘PEEPBoE%‘Pe @53%) and
wat er 10(4@0 ahj, tabdtayletlmendet 08i hil} | tn (BRHHMMpmethenér 683 ind)s was

cont ai ni ng,_t he .qhj oppound. wer e .col | egt.ed.a evapor.at ed .5 _under
reduced p%é‘? E’rl gl%![ g(&?gﬁogglgigue I(')Ona}cierfﬁce.acfﬁeq?’ éggd'ﬂié/)a V\‘/'é"'stahl 6ﬁ;ﬁlln|gzed to

gi ve obj esndesnpogndoOBdng (@i milxRuikBwRs $866yed 682, ardtEESt 1446, 1273,

1740 | 008 bepl O Lurh FbE ARYEC U680 Bhon e b d Gud 2 ol 4023 (26
4.65-4. 90 ¥ PHixtiFe 6f6BHE0 886 (Frandprd SugferiFolusion 7(BY 1B e, ),

7. 60- 1595 sadidraikdfthu dNaSs 681 &) (‘&‘@9@3@{ Qarbbhdde’ (401 Na) tnELGRRNLA!
Anal ysis Cal cd. for 9HI9N6022SNa6H20: )
was adjusted to pH 8 with saturated agueous 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:



15 C53.27, H7.19, N 7.20 Found: C 53.45, H 7.21, N 7.102§r F&@ﬁ 90 Toa
solution of starting conpound (90) (1.21 g) in DW (15 20 J;y %
successi ve di i sopropyl ethyl amne (0.26 m) and bos =but yl
dicarbonatgx%ggﬁéﬁg) and the m xture stirred at anbiﬂ%?h@g@%gyature
overnight. The reaction m xture was g@Ered into a mxture of pH 6.86
standard buffer solution (150 nl), saturated aqueous sodi um chloride (50
m ) and saturated 25 aqueous sodi um hydrogen carbonate (20 m)_ The m xture
was purified by ODS (Dai so-gel, SP-120-40/ €048DS3B i To adenut 18- 56pr epar ed
by Daiso Co., Ltd.)) (200 m ) colum makoghaphy, 4t W,,h aqueous
acetonitrile (30-50%. The fractionsF%%%%faFn?%gggheﬁo f%%t%ggﬁégund wer e
col |l ected and evaporated 30 under reduced pressure to renove acetonitrile.
The residue wasyd ze@bb‘bh%%téo}ngoqmew&blo%%iﬁem i%g) téjﬁ\l%gmgztarl R
(KBr): 1662, 1632, 1535, 1516, 1444, 1367/, 1272, 1250 cm 1 NMR '

( DVBO- d6+DE@nep) toothst (gf Expmples 386Hz), 0.96 (3H, d, 35 J=6.77Hz), 1.04
(3H, d, J=5.50Hz), 1.23 (26H, s), 1.37 20 July 2004 WD 01/ 60846

PCT/JPO /01204 188 (9H, s), 1.40-1.50 (2H, nm), 1.55-2.50 (10H m,

2.80- 3. 40 X8Rl 953 50-4.45 (14H, m), 6.65-6.80 (2H, n), 6.96 (1H s) ESI
MASS (mfz) (Negati(kek): 1864, 61d2¥:- Nabss Eeawpl 491, T salpgui,on of a

m xture of starting Soqpou " (91) (2.0 9),

2- phenyl - 1, 3- di oxané?8/- €81 bal dehyde (0.52 g) and acetic -acid (0.35 m) in
a m‘xtbmr ehm:j nmwmd ?rooias()B?Gm 0,2l : DVF8-( 143 n{ )21, Ompas1 asteds scqtﬂmmn)a .
cyanobor ohydri de (254 L sti.rring. ,a i ent rature a t he
mxture was sti rredga?rl?hgvi I‘l)énﬁé?]a_t'gu%e(?g? B ho%'?fsm&lgnéléﬂea fon

m xture was poured Tnbe7.2t{3H, agetat 85( 8300, d,) J=BhéHeeswd 1048y 2pr{dHi, pi t at es
were collected by filtration, washed with ethyl acetate (5d ml) and 15
dried in vacuo. The precipitates were dissolved with pH 6.86 standard

buf f er sol uti oBSE1¥BSSNiN/ ahtNeaedtion)t:r LME3( 200Mnt}) and the sol uti on was
subj egked to. col um chromat ography on ODS :

20

30



(Dai so-gel, SP-120-40/60-0DS-B (Trademark: prepared by Dﬁl@QJqum04Ltd ))
(220 M) eIutlng inturn with water (1 , 20% 20 acetonitrile in water and
30% acetonitrile in water. The fracti cont ai ni ng the object conpound
were collected and evaporated under reduced pressure to renove

acetonitril ecridgs residue was |yophilized to give object conpound (91)
(2.27 g). NWMR (DVSO d6+D20, 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 n,
2.60-3.50 (6WH,. M)A pdlfbedt ik céiidhndrpf the T61ko8my @éherpgl foBuule (5) 55
(1H, broad s) , 6.75 (2H m, 7.-38 (5H, br.s) ESI MASS (m z)(Negative):
1189. 3 (Mt+Na) 30 Exanple 92 A sol ution of 8#arting-conpound (92) (2.26 Q)

, 10% pal | adi um on carbon (50% i ncl| udi ng er) (2.0 g) and 10% pal | adi um
hydr oxi de on carbon (2.0 g) in aOCHi met hanol (45 m) and 35 water
(23 m) was hydrogenated ungd
01/ 60846 PCT/ JPO1/01204 189
for 6 hours. The catalyst was
met hanol and water (1:1
The m xture was evapor at
sol ution was subjected taq _on ODS (B&iso-gel,
SP-120-40/60-ODS--B (Tr : . Dai §83 Co., Ltd.) ) (220 m)
eluting'with water and 30% acet @eitrile in er. The first fractions
cont ai ni ng the object conmpoung4wer €).._co nd evapor at ed under. reduced
pressure to renove 10 acetonitr i | yophilized to give the
obj ect conpound (92) (1. 84 g). X DNB d6+D20, S): 0.97 (3H, d,
J=6.75Hz), 1.07 (3H, d, . s ); .35 (9H, s) , 1.45-2.00 (6H,|ﬁ;

2.10- 2. 45 (3H, m; 2. 7TR%E 7H, n), 3.55-4.55 ((17H, m), 15 4.75-4.85
(2H, m.,: 6.65-6.80 (2H,. n) - (1H, s) EST MASS (mz) (Positive): 1123.3
( M++Na)-. 1101.3 (N%+2hb) Eﬁanple 93 To-a solution of a mxture of starting
conpound (93) (1.83 20 g) and dllsopropylethylanlne (0 65 n1) in DM (20 -
m ) was added :

nu+rhg at ambi ent tenperature
g washed with a m xture of
B | trates were conbi ned.
inwater (200 5 m). The

wherein
- R! is hydrogen or écyl group,
R? is hydrogen or acyl group,
is (C,-C¢) alkyl which has one or more hydroxy or protectcd hydroxy,
RY 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,



9-f1 uor enyl met hyl oxycar bonyl chloride (483 ng) with stirring mly2caabi ent
tenperature and the m xture was stlrred at the sane terrperature for 2
hours. The reaction m xture was poured $3hto water (300 mM). The m xture
was adjusted to pH 7.5 with IN HC1 25 and washed with ethyl acetate (100
m ). The aqueous | ayer was evaporated to renove organic solvent. To a

concentr at ded saturated aqueous sodi um hydrogen
car bonatelfdl(fslﬁil#%h HTE‘?A) aquéous sodiumchloride (20 m). The sol ution was

subj ect ed R%Imlcydrmymr}qmqb:omﬁmnwlmm (Dai so-gel, SP 30 120- 40/ 60- CDS-B
(Trademar red by Daiso Co., Ltd.)) (220 m) el uting in turn with
wat er li} r8?,‘¥ton|trllle|n water (1 L) and 30% acetonitrile in

wat er (I L). The fractions containing the object conpound were collected
and evaporated under reduced pressure to renove acetonitrile. The residue
was 35 | ychhildommpund of eleiral, édiereidrpound (93) (2.106°g) 20 July 2004 WO

‘2.16?"?33 P%“ sgpdiogeg, oy fef iRl HEE ORERH arbinoyt G 30 (131
3- 70- 4. 50 (14Hbeﬂ)zoy145tﬁﬁﬂ41u®ﬂ Witkla spstiuds; 6. 80 (2H, 1), 6.99 (1H s),

6.95-7.48 (gt} 1.60-7.70 (2H m, 7.85-7.95 (2H m EST WASS (mf2)
(Positive) 15 BYGTOZEPNL_ | Na) Exanple 94 To a solution of a mxture of

starting CRW@(‘DQ(&?‘&)I()(]&VH-iQhﬂa@t@)o layatotyl et hyl silane (2.03 nl) in
di chl oronet hane (35 m .) was_ dropw se added "trifluoroacetic acid (3.70

m) with sRi if AHErOBsARIhY@X¥ o0l ing and the mixture was stirred at anbient

terrperaturRSflgil yar&§i8Hbr HydRx ?@ﬁﬁ'&hﬂ@xm ¥hare was poured into .a mxture of
pH 6. 86 stagdard buffer solufion (150 m) and 15 saturated aqueous sodi um

hydrogen cBrehadeox20 n). The mixture was adjusted to pH 8 with

sat urat ed "aqueous sodi um carbonate. The organic |ayer was.separated and
concentrated in vacuo to renove organic solvent. The solution was

subj ect ed #oAcetmppunhebetaiogdayhgredh ODS (Dai so-gel, SP-120- 40/ 60- ODS-B 20

(Trademar k}{ R&S’%ﬁ%& Oms{ﬁﬁlﬁ%ﬁ Wwitha Mb‘én}ﬂcr(t%m& chJIHtth@%rMb turn with

water (1 L e 1n water (800 , 20% acetonitrile in water
(1 L) and chesis@0gcdcetonitrile in water

thiadiazolyl substitﬁted with phenyl 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, cycle (C3-Cs) alkyloxy and (Cy-Cg)alkoxy (C1-Ce)
alkylthio, | |
pipcrazinyl substituted with phen_ﬂ having phenyl substituted with
morpholino having (C;-Cs) alkyl, '

Imldazothxadlazolyl substituted with phenyl havmg piperidyl
substituted w1th a substituent selected from the group cons1st1n_g of (Ci-Cs)
alkoxy (Ci-Cs) alkoxy and (Ci-Cs) alkoxy (C1-Cs) alkylthio,

imidazothiadiazolyl substituted with .phenyl having



(1 L). The fractions containing the object compound were calolrétzg4and
evapor at ed-.under reduced pressure to r ve 25 acetonitrile. The residue
was | yophilized to give object conmpound (94) (1.704 g). IR (KBr): 1668,
1633, 1539, 1516, 1440, 1273, 1082, 1045 cm 1l NMR (DVSO d6+D20, 6) : 0.89
(3H, br s), 1. 05 1. 20 (3H n') 30 1.30-2.40 (8H, m, 2.60-3.40 (10H m,
3.50-4.45 (16 4.85 (2H, m, 6.73 (2H, br s), 6.97 (1H, s),
7.25-7.48 % Hcsﬂr)alk%%@ (Czq)iallaom 7.12Hz), 7.88 (2H, d, J=7.24Hz) ESI MASS

t I, Cal cd.
2 (Postt ) bRl yd2B0 N b R RIRIAL ORI Rl
H6.47, N 31(5@;1013@(3&1@“@ - Q@) alkyd, 26, N 8.49 The fol | ow Ing gorrp%(md }Nas95
b d to m . a e
'R (Kery: 100a. paseftyl sptleyilaow iyl BOASH Aind 5xTo) alfuchh o R
(DMBO d6+DalkoxS), : 0. 8-1.3 (12H m) ,. 1. 5--2. 6 (16H m) , 7282 423 N
32H, , 4.7-4, 2H, -
528. 6Hzn;, 8. 0- 8192"%‘%'?1?1 g?ﬁfjstég’feqvﬁ( (lelh?@)r{%h%g&g .(G@Czolaﬂ@xa’ qbstityted 5 20 25
30 20 Jul yvﬁmﬁ(?ﬁomﬁuﬁné (Cﬁcgpa}{@%tlde compound of the follow ng

general fornula wher el n i s hydrogen or acyl group, .
thiadlazolyl substltuted with phenyl having piperazinyl substituted with

cyclo(C3-Cs) alkyl which has a substituent selected from the group consisting
of (Cy-Cg) alkyl, (C2-Cq) alkenyl, (Ci-Ce)alkoxy(Cys-Caq) alkoxy and phenyl,
thiadiazolyl substituted with phenyl having piperazinyl substituted with
 (C4-Cq) alkyl having cyclo(C3-Cg) alkyl,

o thiadidzolyl substituted with phenyl having piperidyl substituted with a
substituent selected from the group coensisting of cyclo (C;-Cs) alkyloxy, (C,I—
Ce) alkoxy(C;-Cs) alkoxy and (C-Cs) alkoxy(C1-Cs) alkoxy(C;-Cs) alkyl,

thiadiazolyl substituted with phenyl having piperidyl substituted with
cyclo(C3-Cs) alkyl and (C,-Cs) alkoxy,
thiadiazolyl substituted with pyridyl having piperazinyl substituted
 with eyclo(C3-Cy) alkyl having (C;-Ce) alkyl,
imiddzothiadiazolyl 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(C3-Cg) alkyl
substituted with a substituent selected from the group consisting of cyclo (Cs-

Ce) alkyl which may have (Cy-Cq) alkoxy, (Cy-Cq) alkyl,



R2 is hydrogen or acyl group, R3 is (Cl-C6) al kyl which ha %52@64””6
hydr oxy or protected hydroxy, R4 is hydrogen-or hydroxy, I ydr oxy,
(C1-C6) al koxy or hydroxysul fonyl oxy, .@nd 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 hydiix@e) 2kodyland3Hehyl %hitH ris, Iyl QORE PLIIRGr OXy, R5. “i's hydroxy
or hydroxy fo %‘%ox and R6 is hydroxy. 3. A conpound of claim. 2,
wherein R "‘jhg 18§ER: (C1-0B) al koxycar bonyl, (C7-C20) al kanoyl or

benzoyl substid e YWh i1 IR Sk ; is hydrogen, R3 is (Cl-C6) al kyl
whi ch has tmp.h%r(tjl(riog/\’?ﬁm I'S hydtrtgg’gﬁydérggﬁydroxy; R5 is hydroxy or
| ydr oxysul f%r_lgﬂ ¥groggn@r ly@roxy hydroxy. 4. A conpound of claim 3, wherein

-R is ben. it ut Lt h substituent selected fromthe group
consi st i ng?%?lk%ﬁyglg)i&gzdgl | r}s{’\%ﬂf)ss“tlﬁ?lmq%yv@?‘ﬁ phenyl havi ng phenyl .
substi t ut edR hist hydroxyphol i no having (Cl-C6) al kyl, thiadiazolyl substituted
wi th phenyl having a substituent selected from the group consisting of
(Cl1-C6) al koxy (Cl-C6) al koxy and (Cl1=C6) al koxy (C7-C20) al koxy,

pi perazi nyls.sAllksinddiindth ffhl iR AY witd¥inng pi peridyl substituted w th a
substituent_gsel ected fromthe group consisting of phenyl having (Cl-Co6)
al koxy. ( C1Ee( 19 bewewy) Wigk has timadomolyl «yhistitytedrmlith @he@s) al koxy (C. 1- CB)

LT e S AR IR BAFRSERSLL
phenyl havi‘ﬂEY’pi peri dyl . : o
- benzoyl which has thiadiazolyl substiti;t'ed with phenyl having piperidyl
- substituted with ¢yclo(C;-Cg) alkyloxy, :
benzoyl which has phenyl substituted with piperazinyl havi:ig cyclo(Cs-
- C¢) alkyl substituted with cyclo(C}-C'ig) alkyl and (C;-Cq) alkoxy,_or :
: benzoyl which has thiadiazolyl Subs;tituted with phenyl having piperidyl.
 substituted with cyclo(Cs-Ce) alkyl and (Ci-Cg) alkoxy,
" R%is hydrogen, : -
R? is (C1-Cg) alkyl which has two hydroxy,.
RYis hyd;ogen 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 {C3-Cs) alkj(l which has (C,-C¢) alkyl,
. R7is hydregen, ' ‘
. R?is (C;-C¢) alkyl which has two hydroxy,
| R*is hydrogen, _
R® is hydroxysulfonyloxy, and
~+ Ris h-ydroxy.

7. A comﬁqund of claim 6, wherein



substituted with a substituent selected fromthe group consihgyiydgoRf

(G -C6) alkoxy (Cl-C6) al koxy and (Cl-C6) al koxy (Cl-C6) al kylthl o,

i m dazot hi adi azol yl substituted with phenyl having 20 July 2004 194 (Cl-C6)
al koxy(C1-C6) al koxy, phenyl subsutiti®®d with 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, thl adi azol yl substituted wi th phenyl having piperazinyl
substituted WZRt his 4yid-of4c34eay- auekwlc\miq,lwmdg -a- Emsmlpu&qp E%Y@m ed from

the group con | (C2-C6) al kenyl,
( Cl1- C6) al koxy &g?dm@i%yﬁ;&“ﬁﬂénw t hi adi azol yl substituted with
phenyl havi nggg@i R o@éh substituted with (CI-C6) alkyl having

cycl o(C3-C6) al kyI thiadi azol yl substituted with phenyl having piperidyl
substituted wR’ hlsa2 }Qulngytlu@mdrgéb@@tfbﬁl)ﬁf@ﬁ the group consisting. of

cyclo (C3-Co) a.lk 0 C6) ' al koxy(Cl-C6) al koxy and (Cl -C6)

al koxy(Cl - CG) X/‘%(‘é ) al kyl', thiadiazolyl substituted wth phenyl
havi ng pi peri ‘i&ﬁ'ms Xghﬁqn J;,bycyﬁ:d o(C3-C6) alkyl and (Cl-C6) al koxy,
thi adi azol yl substituted w th-pyridyl having piperazinyl substituted wth

cycl o( C3- C6) - R%isl hydmaxyg (Cl- C6) al kyl, im dazot hi adi azolyl substituted

wi th phenyl having piperidyl substitut ed with cycl o(C3-C6) alkyl,

i m dazot hi adi azol yl substituted with phenyl having piperazinyl .substituted
with cycl o(C3-C6) al kyl -having (Cl1-C6) al kyl, and phenyl substituted with
pi perazi nyl havi ng cycl o( C3- CG) aI Kyl substituted with a substituent

sel ected f om t ou of cyclo (C3- C6) alkyl which may have
( C1- C6) aI oxy, @B’?loilc%w r\?ﬂ’ry 2004 195 (C1-C6) al koxy and phenyl

whi ch may have I(IC]- Ci:@i)cr&bﬁ Mich hﬁzthiaalaﬂb’ﬁf %@ﬂute@%vx’t@ﬂe%ﬂﬁ@/}ngal kyl which
has two 'hydroxy, R4 is hydrogen or hydioxy, R5 is hydroxy or

hydr oxysul f onylmreridyl subdtituRg with ¢pglir §36yCs) alkyl and (C,-Ce) 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.



5. A conpound of the claim4, wherein R is benzoyl which bagyfyhiogdi azolyl
substituted with phenyl having piperazinyl substituted with cycl o(C3-C6) -

al kyl which has (Cl-C6) alkyl, benzoyh9®hi ch has thiadi azolyl substituted
wi th 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 (Cl1-C6) al koxy,. or benzoyl
whi ch has thiadiazolyl substituted with phenyl having piperidyl. :

substi t ut t ; (#3- | and', (C1-C6) al koxy, 'R2 is _hydrogen, R3
is (ClACﬁ?ﬁhrEyﬁtﬁﬁfé jﬁ%ég?éggkgﬁg5§Fplyqut§d%y8Pﬂﬁgﬁn%rCmyaﬁd&%ﬁlmﬁ is
hydr oxy or - hydr ogysal Behyl btkgreafid R6 is hydroxy. 6. A conpound of claim
5, wherein R wh§égeg5%él.mhich has thi adi azolyl substituted with phenyl

havi ng pi perazi nyl “SUBStPTTGted with cycl o (C3-C6) al kyl which has (Cl- C8)
alkyl, R2 is hydrogen, R3 is (Cl-C6) al kyl which has two hydroxy, R4 is
hydr ogen, R5 Ls_hydroxysul f onyl Qx and _ R6-is hydroxy. 7_ A conpound of
ciaime6, wh rg?ﬁcééngugycﬁﬁeﬁgﬁ86¥¥5)i§f4thﬁ5f°F%UlP4- (4- net hyl cycl ohexyl)
- 1- pi perazi nyl ] -phenyl] 1, 3, 4-thi adi azol -2-yl | benzoyl, R2 is hydrogen, R3
i's 2-hydroxy-l-(hydroxynethyl)ethyl, R4 igg hydrogen, Rs is .

hydr oxysul fonyl oxy, and R6 is hydsroxy. 8. /A conpound of claimb5, wherein R
i s benzoyl which has thiadiazopél subsfityted with phenyl having piperidyl
substituted with cyclo (@3cCs) Jal Nghd ()C1-06) al koxy, R2 is hydrogen R3
is (Cl-C8) alkyl which has two NHsrAydrogen, R5 ' is

hydr oxysul f onyl oxy, and- : ’

(I1)

wherein RY, R4, 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 (II1)
wherein R3 is defined in claim 1,

or its reactive derivative or a salt thefeof, to give a
compound {Ta) 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 hydrogtd R3 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 -(1) of claim 1, or a salt thereof, which

conprises, i) reacting a conpound (I1) of the fornmula: OH wherein Rl, R4,

.R5 and R6 are defined in claim1, .or its readiive derivative at the am no

group or a salt t/hereof, with a cq of the formula: R3=0 (111)

wherein R3 is defined in claim1, actN ve derivative or a salt

t hereof, conpound .(la) of HRE€ fo iYe a %0 July 2004 198 COH (

a) wherein RI, R3, R4, R5 and R or a salt thereof, or

ii). reacting a conpound (la) of @l a) 20 July 2004 199
.wherein R, R3, R4, - R5 and aiml, or its reactive

derivative at the anino grﬁug 0 Wi th a conmpound. (1V) of

the formula: R2 --OH wherg [ ' (Ta)

deflned
f ormul a:
d ineg

. wherein Rl, R3, R4,.R5 and R® are defined ébove,

‘or a salt thereof, or
ii) reacting a compound (Xa) of the formula:

OH

~NH~-RY
. OH

(Ia)
CH

OH




or its reactive derivative at the carboxy group or a SaltlonE§ﬁ§©31 to

give a conpound (Ib) of the formula: OH (Ib) wherein Rl, Ra , R4, R5 and
R6 are defined above, or a salt theretdg 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, or 20 July 2004,201.4V),5%eacti ng ) (1#)cpditi e, fornul a:
OH i wher ei n“:“’g&f:e%,ﬁRﬂ,A]RR's %nﬁ)% %?% lSef ?ﬁ%daiggyig?%i m1l, or its reactive
derivative abrtBesaﬁéactgveu@enivatkmétatthQEeaminﬂﬁﬂﬁoﬁpc%ﬁpﬁu%ﬂf¥V) of
the fornmula: Ra-OH (V) .wherein Ra i L, ar. ' treactive derivative
at the carbo%?eéﬁeépvgﬁ%g QaFPmPﬂBP§0??¥?o%§?$§eagé5ﬁ%gﬁhd (1d) of the
formula: 20 July 2004 202 OH (1d) wherein R2, R3, R4, R 5 and R6 are
defined in claim1, Ra is defined _gbave, or a salt tg%reof.

' R§~OH {1V}

‘wherein'R% is acyl group,
or its reactive derivative at the carboxy group or a salt:

thereof, to give a compound (Ib) of the formula:

(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: %



1. A pharnmaceuti cal

conposi tion which conpri ses,
a

as an . achjvg Q@ggedlent
conpound of claim1 or a pharnmaceutically acceptable salt thereof I n
adm xture with pharmaceutical ly accepta®l e carriers or excipients. 12. Use
of a conmpound of Caiml ' or a pharnmaceutically acceptable salt thereof
for the manufacture of a medicanent. 13. A conpound of Claim1l or a
pharmaceutical ly acceptable salt thereof for use as a nedicanent. 14. Use
of a compound as defined in Claim1 or a pharnmaceutically

accept abl e salt
thereof .for the manufacture of a nmedi cagmpt for the prophylactic. and/or

t her apeutic treatnent of |nfectbous di sgases caused by pathogenic
m cr oor gani sns.

~ (Ib)

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



20 July 2004
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Piv) reaéting a compound (Ic) of the formula:

{Ic) 

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:



20 July 2004
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(Id)

“wherein R?, R3, R4, R® and R® are defined in claim 1,

R% is defined above, or a salt thereof.

"] | . 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.



