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BY0065 Titl e N DI HYDROXYALKYL- SUBSTI TUTED

2-OXO- | M DAZOLE DERI VATI VES Technical Field 5 This
i nvention relates to substances which exhibit an
antagoni smto binding of nociceptin to nociceptin

Og!ﬁggtor ORLI (Opioid receptor-like-1 receptor).

noci cepﬁi{S R%%#gjfl&‘%i&l Efgﬁgfﬁ?gfﬁ)ﬁ 8% %{%&%DERWATW ES

a |nst[ ases acconpanl ed with pain such as
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egl L1ne ?@# H I;: o C PR gutrrillgla relievers
gainst talerg 1ctr?p %Sf:]il yolino ines %}Cg&;@ a%amst dependence
g g %(\?zotfc a g%s ]erev:g ed dupm Plgést%eé@?xg:ers

Rl R PSS té‘i‘gs"é Eﬂm | sfigpitiye impairment
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g. er.]agr 1sa 11'1} H%-nji?d ?;tﬁ‘z%go %%eln ulfog generatwe diseases
ective

. rea% g% E aﬁl&?}. Rl }2 actic agents
aﬁ?| gg % 4 Ej’%ﬁ o rﬂ?@*‘ﬁ‘bﬁ? i‘r’é’i?}‘{& id (gg phylactic agent

for affective
di rder reating or prophyl act| c agents for diabetes
||§1& ‘& ents . for
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ol éurl oblg?P&n I 0 5 B?tr 2 Olgoal aﬁ ptt,q]ilge F? 1étmg2<§' 17 amino

.h

IYS tﬁ as an activity on
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uﬁ 4cg s 11 q eesui. aasluc pig Ia&omsts dopamine
t% agté ﬁtehggrealﬁ aca i Wq atb act iSYt§mc blood

péEﬁSﬁg%

‘?\?%d

# a tﬁ»takg H LACETE oliige of pain,
L T gﬁ% ) %5# i
1956);

i N -:L OSCIERCEe, L3, e%l%"aéw%) Life Sciences, 60,

Nationel heademyfdicicnegs, . 14858

_ sys Iood pressure | owering action,
an i t ? “%r ?tdll%%e 1§Fatn°‘?‘ﬁ"fdﬁ$fidé’é BlBFsqnd learning

}Y(ﬂl' PVS out & whigh gxessian st wocicspifesfptor ORLI is

ﬁ%@éﬁ@ o6 (E87); ur £998%7
532 1§§S alsadyce @PP’ES?C‘ a’fosgﬂﬁuéﬁéf‘?%?es yEptqusggeeibling

Né”aﬁhéf o] V’Elpfosls ohyssaved ygdrmporpipg addipts, andd it ser-Peaiide nogceptin
@@Wom%prggﬁ rg(ﬁeléme tp@eranfe ‘dmg e pl qymptoms 'resembling
33‘3%1 ?!@1)5Ym13'i°fl’é [ef Psyphopharmaeplozyn 1 1) 341-35098590); Jopmal of
0, 18 62991ngs for Nati onal Acadeny of
s i ence®nt @thelkmnocz%myl]otenmﬁqurﬁ@r efpgtivp giiggpsgyeported to show
afta%rﬁ%?mkn hP@ﬂ? BeiEw dosBenshriidirgeesdings for National
I lepf‘é“ 1r‘\;g ¥ved in knockout mice in
whi ch e P“éé}éﬁ %lhstﬁfcewblp spseifigallydnlibit bindiggrpfingciceptin to nociceptin
i AEFERIPt QLT & vsal gp aralgcsis @gains diseases acougpanied gyith paig pych as
NSFRFFIOUS 1pdy Postoppratiyo pEy., migeie) gouh &bromcghﬂuﬁ@éﬁmwéqu@w and
t ﬁaltralﬂ@cﬁea%ﬁaaam%té@Plﬁnqeﬁ@ e%r@é@mwrpf@g@ﬁby megphine; relievers
WPBHRH SRRSNdeacA R IFRotie BrAdgovis denfRsee erphiae aurpaisiaddiction;
afBPl g ehPEr ép%qb&glwepmmwwrm@@éﬁem caprenlartia agents for
| R SmppvReRt #nd qeme@maéw@@esmde pEing eprekrozasgul wygnd
r &déwimners glse:w: tagetaion Frezg egtpl cognitive abnormality in attention
Pegligiteo hrpsragtiiaty digyder arsilleargma dra@@ tg wedy: foy elizeplirerip; agents for
NEGHBE apEpesgenepayive ‘715&"665( zpEEEnied by Badgmseriwm arddorenzangl; depressant
nOEreEpE pgenls rf‘éftaﬁp?fw[ﬁrdes@meé deatingfos proplydaqtie egenty for diabetes insipidus;
r 58 g eariphdarinaepiHanpdyusiar and semedy Agr hynsticrsiqn aud dhe like.
changes Mtenaiopd Pyblication WQOE(54 68 @r.oMégJ dibems 563 r5063(1999) disclose
Nati onal Acadeny of Sciences, .96, 10444 (1999)].
Hence t he substances which spec]1 fically inhibit
bi ndi ng of nociceptin to nociceptin receptor ORL1 are
useful as anal gesi c agai nst di seases acconpani ed with

~pain such as 45 cancerous pain, postoperative pain,
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50 Al zheiner's disease; agents for treating

devel opnental cognitive abnormality in attention
deficit, hyperactivity disorder and | earning
disability; remedy for schizophrenia; agents for
treat%ga neur odegener ati ve di seases represented by
P&PRPIIEONIY LR ehor wohindig ¢ nddpres banericepin reqepigt PREL In
agariceas te cempaad plke fillopingdpermula @t i ng or

prophyl actic agents for diabetes insipidus; treating
or prophylactic/a ts for polyuria; and renedy for
hypot ensi on ang he hbi ke. 55 International Publication
Chem 5061-5063(1999) disclose

I ng—an{ agoni sm bi ndi ng of

noci cept i 3 3
particular, the ound, of e fo |OMAng folA)l a (A)
~ ~NYN....... N[A O FPOH er referred

to as "Conpound AQ) is disclosed as™Mavihg excel | ent

sel ective antagonismto,_binding of nociceptin to

noci ceptin receptor. | nt@Fhat i onal Publication

W98/ 54168. J. Med. Chem, 1999, 5061-5063 10

Dillss¢inadigr isfenked tdvs “Compaitnd¢y?) idlisblased ab hardisg éxgelteetsetpative

c entpaanisdsto bindengaif oomiceptin tornaciceptieseceot hat of Conpound
Alntgmatpearfuhlidaton BEFSE4heRE whi ch exhi bit antagoni stic
adtMed. Cheino1959n3i6Aef063 noci ceptin to nociceptin

receptor ORL1, to discover that those conmpounds having
bDisstosure jof thy &iviewtioml i phati ¢ 15 carbocyclic group of

speci f i Vedavdiowestigartrbonscompoyida ofanslogtusetragnaenoabaf lof Compound A
gimsgprch it calpomiawhioly exhdbitanthzondstil aktytityso bisitling w&ndciceptin to

g nougEpbmrecéptorrORIr 1o grediscavonhgp esesspurlds hivahgbiee thi-cyclic aliphatic
actrbedytlicegrowgf of specificoratbpn ekt inpddey of théicieidoctyygdoimalidradso having
oflihydoicpdpl substitoent goup epthemitrogeregbdmpotsets valldalanced activities of not
exhlyls¢ledtively imdninhg Wnding of nociceptingd adoileptin peappe bhi 2, exhibiting

- amxcellent ifya@vd Metalbbivpoapedss, pad tante iterdoynpewnds adotienldrhyr suitable for

20

25

30

appilicatirnitorhan einga Thb piepyt invéngiop isesmpleted] e oh drat discovery.
conpl et &bushths prbsomn itvhisiongrsddeyery. 20 Thus, the
pfBLenbinidazeletdedvativesorgpreented by the-fexalai)i dazol e
derivatives represented by the formula (1) RNY N

NCy (1) 025 in which R stands for a

di hydr oxy- g (tuted C, - C6 al kyl group, and Cy

stands fof an optionally substituted C6 - C, o bi- or
tri-cycli [ tic carbocyclic group or their

phar maceul) / acceptable salts. The invention
furthernorg ol/i des hamaceuti cal conposition

[ ac abl e adj uvant and
a 3;Q—c-onpound aN ribed in’m of1)a

phar maceut acceptable galt thereof; and (3) A
met hod for t manuf act f a nedi cament for use as
an anal gesic]ireliever against tolerance to narcotic

anal gesi cs; K£eliever agai nst dependence on narcotic

anal gesi cs or against addiction; anal gesic enhancer;

anti obestic or appetite suppressor; agent for

cogni t i wewhi¢hR sandsging a @h}iﬂroie'mahsttméd @tlnm@g;alhyllgmuagandg:y stands for
c en efiioosMyssobdtianeddCs-e 65 di-an di-Alchib dipietic Gutihcgdiassup o2 their
BivhGtbceagmily adcoptable edtsi ng devel opnental cognitive

abnor malthd ipvéntiom fitrdmtrodeprdeitiesci t, hyperactivity

di(2 ey hema@niical eaipuisitign dorBg@iidgiatphiamiaesmicllyfaoteptable adjuvant and a

S cémpompdh asates@ibed e} atfoeé ot a ghainhaeeticalBudcoghedpdivalt lidracé and
diBHensethod éprtas enteflctny dParikédicnaishtsior asethsClodn@keesic; reliever against
afi¢rargte iy B eio tandlgesidsy :eHévengpaigeddpsndetde df dad@itit dRalgesics or against
daddpetiber jandlgeat ieniginoer; pnogdeyticact | pege nduppressor]i agedt efdr cognitive
| insparindoisAnd dementia/ amnesia in aging, cerebrovascular disease and Alzheimer’s disease;
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5 treating or prophylactic agent for polyuria; and
remedy for hypotension; which conprises conbining a
compound described in (1) above or a pharmaceutically
accept abl e salt thereof and a pharmaceutically

acce t abl e adj BEST MODE FOR CARRYI NG OQUT THE
W @E’ﬁa ‘i’fﬁ P ?nt"l‘lh%)gP’rﬁ‘\Y% rfbResPality @x%!ea‘ilqi’eéefiqlf hyperactivity
295 7éc:| FpEdex fip|selizophegia) aggge for  treating
H‘ifffi%{%e g “"eFéi‘ geplfea"rm by Parkggsogistey pndy chaip hapidsgressant or
? |° ? ‘i? ¥ lsgrrﬂ%re |“Fi“t81ge9€afﬁ?ﬂhéf§a°‘i1%égeeﬁ fqscfliabetes insipidus;
S pod Een'@dﬂlfPFy@ﬂ)@@ 1 1|uch comprises
1:1'3!? )ﬁpovezorgt ;d'ﬁam@&@@bmcy‘pptable salt thereof,

2 . aCEL‘lT

ceptablg adiigiilr oxybut vl
di ||yu| OXy =T~ 1 égk OUWHEIN)(/ ‘1){
2- hydr oxy* H}a(#ﬁ %6‘5’ gg] detang,ﬁgfamggp gpecific examples.
10 (hydr ox 1 & Ptaﬂds fOI’ a G alkyl group havihg two hydroxyl groups,
s dige Xr Wmethyl)ethyl 2,3-dihydroxypropyl, 2,3-
% g

5‘%%

' T

AP o¥ybutyil, }, 3,4-dihydroxybutyl, 2,3-
2- h)@qutcydll I’?)fﬁ‘i‘ tz -hydroxy-1-
ydrqtcy52 (héﬁ:hﬁ R }gg:ﬁ)y [2 3-dihydroxypentyl, 2,4-
ﬁ- i W 3,4-dihydroxypentyl, ,5-dihydroxypentyl, 4,5-
Ry Hpgedyibutyl, ;,4(,411%3&%(1 ethyibutyl 3,4-dihydroxy-
. y ?x_yh 7ty yqnetb WY djiq(ymethyl)butyl 4-
t dio )I'-Z-n'gzthylbutyl 24 ydroxy-2-methylbutyl,

xﬁg{g 11?9' [SYIP‘ hydroxymethyl)butyl 3-hydroxy-2-
1ty), lyflroxymethyl)butyl 2,3-dihydroxy-3-methylbutyl, 2,4~
Hﬂmﬂ’e?b‘h' Hhﬁq'lﬁ) )[-3 -methylbutyl, 4-hydroxy-3-(hydroxymethyl)butyl,
k7 ) H)g};4 oxy-l -(hydroxymethyl)-1-methylpropyl, 3-hydroxy-
y thylpion 1 oxymeth 2B-gifydroxy-1,2-
BTN Hyfa S 9(hydr0xymethy1 -2- methylpﬁ%];%ydroxya

) H%liny 9% pl)llm@[py)[-l-ethylpropyl 2-hydroxy-1-(2-
)Br)g9)[132 ggxr Ut‘ droxyethyl)propyl, 3-hydroxy-1-(2-

Fyhesy142 ridHy dromybpxd. Fediytiouyhexyl, 2,6-
Pfsxa?xssh h 9&%@ w’;m 3.y ik *i‘lyhﬂs 6 d1hyd:§¥yhexy?f§-

2 d@Y@PﬁX}GF}d)@d # Gﬁlhyﬂ%yhﬁ)(y P 9r1red examples are C; — C, alkyl groups having

1 ﬂp’ﬁwm 23ty drpk 2 opsitiylpropyl groups are recommended.

30 ZtW'ﬁ/]éPfd&é‘)}’ ﬁ;@“ﬂr >P§W§Flh y P.p=dibydebgdopyl oblyydrox3- Ty dr oxy-

1, 1- bi S@M yiardsxigmantantionally egbgtituted C3 -l hiidoroxiyeydljc2diphatic carbocyclic
dgﬁﬁphylpropyl
2- hydr oRy tﬂef“élﬁytitnmt’yitlé‘bbl}'dn)lﬂﬂsuhﬁttxhyd Of -©0Wlbi- or tri-cyclic aliphatic

35 Bedrhyahydicygraup? Sof xpmhpxaiddeh phch-a2 fit@{inaydhirdphd the like and C; — Cg

- 2aByldirbupd sumhyas Inetiyhpthpll 64pypyl, Zopweyl Xty f-Benty and the like can be
gyﬁndgh( )P&Iféljﬂ:lz gllg{%;l' alkyl g?& erire rec:o11:11§171<311d§;iom1 " a2

ydr 0% € bi-RY -8} &4l dXaBd¥yclic grodpS sty satrated aliphatic

hystbayyes dlpk Wlﬁlﬁlé}e biZordri ample, spirof2.5]oct- 4-y11)

40 2spfiroftl, 5]&5&[539@)’@)%25 500?—6@1 @b%éf[@@%@eﬂﬂmmg fon-6-yl, spiro[3.5]non-7-

45 hydr OXY s GHcBMiR e 'o@ ¥rb IO c -
s & ﬁﬁ‘ﬂ)les B R4 non -g I&F&&é{é Eﬁ-‘& e%ﬁé‘ sp1r 5]oct 6-v1,

dihysiopxyaexshl, s 9&&%1?4@]@-8 1, bicyclo[2.2.1]hept-2-y1
3:155&(&»[@2 &;((-%jh )iﬁalr;( g:?clg Wﬂﬁ%ﬂa\ﬁeg i"cr:ycic(: ):: 0z[m) ]161;- &
I;M gén 76 agae%{e Ifﬁé] £Igupé h%nllro( Jy@lo@'f “heptane-2,1’-

S]dec 7-

- 2sp3n£a %ﬂ@i{ -9 R5RIPY b Inorts y%i?atzs
2 l]h 1 3,3-
h¥épt 1!:3'}:&9&& 2]oct-2-y,

apds &ysi{/loméy (B LRS- ODY] 3-
ﬂﬂh«%ﬂt@fﬁsﬂ BB 2?1
Cﬁ-spn‘ 1@]0@6[2 2Q0hebiahe- ;@YC(IJ)JCE)PRJPEJB 3 1 L -heptane-2,1°-
50 QERUPropAR)-4- ﬁel—sﬁﬂkﬁ&}c d[ 4 heolﬂn -f),P’_té Eif]‘fg écan be
meglcp%‘f&hbgﬁﬁ[ﬁ 5]d<éar/1 % I G 5 Gpito[h R J4- g% PS%E 3 L
o gfiltgéo }?ﬂ?{ﬁ&l&?{ﬂ;ﬂt ?kyé 2 r%)gtggqcy?fé?g y gr s cloproBa.nﬂ% -yl and the

as met hyboord@hdWlthe 1Hveﬁf1&9¥) the aﬁ&ﬁfo%%i hosd 7-Bit

=

dazole derivatives
i Herrgr te having as Cy

55 nheﬁﬁﬁto}hl@riqyog @nhl'ujégen%ﬁﬂn Qi

al’kyl groups are r econmend
tr| cyclic aliphatic carbocyclPc groups” signify
saturated aliphatic carbocyclic groups which are bi-
or tri-cyclic groups. For exanple, spiro[2.5]oct-4-yl,
~ 40 spiro[2.5]oct-5-yl, spiro[2.5]oct-6-yl
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i ke are recommended. According to the invention, by
the adoption of those 2-oxoi m dazole derivatives 55
having on its 1-position nitrogen atom a
di hydr oxyal kyl group and furthernore having as Cy 3
BYO065 an optionally substituted C6 - ClIO bi- or
t rap-opiygially subktitpthd €i € Codii-bw try-cydlic aljplatipcarisoppio oy, compounds
hawiving veare mpll welhdoed plhyaivdettapdeyisityod fegédtiant aatagdnisnt i noficeptin
exewblopmd adweteagptemt sretabolicwabilge pani be provédedpt or and al so
excel | edts spesiifEdrahinglesefdld domppursiarepomempedivi thefbrmls (1), the following
spree bé namedx anpl es of the conpounds represented by the
for mul a 1§ 12.3-dheddonipraw)ig| 1-pireldrs] dec-frammethyl}d piperidin-4-yl]-1,3-
1 défzfdellﬁ-hgrdmda}qg}bpyé )-3-[1-spiro[4.5]-dec-6-yl net hyl
per) H@ERA2 gtdibytr@yprdp il 8h{ o @5)-ipdmo . Ttidad-glmhydipmeridin-4-
2)y1} 1 3 dihydro-2H-benzimidazol-2-one,
( 2R) 321-82B)-Aydilodypywpyil]-3-3:-{(ER}-616:8]4. Sigécr @ [ylmShydipeperidin-4-
M- héidﬂyﬂquﬂfbbqnzmd&zzﬂ& one,
| }-1,3 4ﬁ1il'I[(?Q}'Zﬁ-ﬁflﬂ-)’@@ﬂmrqp}dﬂa}@l~E{QS)eﬂph“p[4]5@d63)6- ylmethyllpiperidin-4-
)1!}( Bﬁ%)ilhzd@ 2H-bepeimodazpk-bpnd, | - 3- { 1- [ (6R) - spi r o[ 4. 5] dec-
6- yI meShiHEB-pédiilmoxypromil]3-{ H[(BR)-spiro[4.5]dec-6- yimethyllpiperidin-4-
- dihisrdiy o2k benizimiidragled-o®, one, 4)
1-[(29) o2I- Bl,ﬁdﬁy@pwb@yﬂl}(ﬂﬁ%[ﬁ S8 Sy ylmpthyip] pdpesiobetyl]-1,3-
6d11y'r1we&HT§:¢n]zmm@@pl -Home, 4-
yl i 1, 374i-HyB1-33 Aeyemypropydhad-¢l - -{(3Sprpéro[ 3 non-5- ylmethyl]piperidin-4-
1Y }628)11112@-2@1-@@:@@1}@ gyl ]-3-{1-[(6R)-spiro[4.5] dec-
6- yl me8hiH(ER)- %,éa;dn}d'dmxﬁprom&]s {1-[(5R)-spiro[3.5]non-5- ylmethyl]piperidin-4-
IY}} 1.3-gibgidry2di-benzikkidraniz2-medazol - 2- one, 6)
(2,3-4 Wéﬁb&&p@@kjm@yﬂa}(bﬁﬁs)@@m SThove fi-Bmythyitipeyidin-4-
)yl} b3'ﬁélb/drét2ﬁ1-lzbnylquldazplgz~one
di hydr 019H-629A, Ilitipdrot ypeopeliS; { 17 SR)-spiro[3.5]non-5- ylmethyl]piperidin-4-
1 yE e RRihgdig-28-bepefinadagplr e, | - 3- { 1-[ (5S) - spi r o[ 3. 5] non-
5- - yI met hyil-2@-ghydrakiyprogyl)-3-{1-[(3,3-dimethylbicyclo[2.2.1]- hept-2-
y yDmethglplpénidar-6yR H, bdihydro G Hzenzihidne 2-&@, 8)
1- [ ( 2R) 12), BHZRRAdibygroxympyry]]-3361{ {LE1R( BRYREPBF of 3. 5] non-
5 dingthtieneld D2 piepted-yllndethyl } piperidin-4-yl)-1,3-dihydro-2H-benzimidazol-2-one,
yl }- 1, 313 hig2h)e?, 2 HthpénzyprepgiZall- R SNER, 48)-3,3-
1 djufeis)bicveBR{212. hihept ey pnasioy ) fipeSidinid-11§-5.3) dilpidro PR tehrimidagol-2-one,
-yl et b HG2Re, 3-dihpdrdxypydpyl]-3-(1-{[(1R,2R, 48)-3,3-
- ingetlgiltiguattod2. 2 Hhbw12zy eadiad lipefidimreyl)-13)dihydro- 2H-benzimidazol-2-one,
1- [ (2S) 13, BUZR)FZHidydrpxypoyply]]-33 {ICLR( 2RusppB+ of 3. 5] non-

- 5 dinydithydliiéyglo] 2. plbeptedi-vihdethy2piperidin-4-yi)-1,3-dihydro- 2H-benzimidazol-2-one,

yl -1, 316 2R Réibphonipripsa 3l -{{1 BB ARLLE-

1 dintigdtdesielof. D Xhppt pyl Imeti3A {pipekidia, BylpH petilytd 2Eyeha2dazol-2-one,
1] - hep)-12(2S)-2,3-dihydroxypropyl]-3-(1-{[(1S, 2R, 4R)-3,3-

y Hinmegitylthicyic ol D2 i helptr2-yA nydt By Yoigeridinbiyeoly-0,3 2tihyden 2HAb el fidid azol-2-one,
2-one, 1J2AH(AS)H2AREhydRoBpetiphl]-GrOXYPROIBLI4B)-33¢ 1- {[ (1S,

2 8imefliR)biG;,cR{ 2. ifatdty2- A nsayieyl] fipRridinU-yl)-1,3-dihydro-2H-benzimidazol-2-one,
] hept - 219) (Higz8)F»y3-Jipy drexyipeipii 4-(Y {JAR, B5, dE)y,8r 0- 2H benzi

- mdohziibi@cfie?. 11hdf-213 )methyl } piperidin-4-yl)-1,3-dihydro-2H- benzimidazol-2-one,

1-[ (2R) 2@, 13Qd diydir@orppp APH[ 1 (pirb{L-Sdct-4 Fimekb1)-PiPeriBinr-y1]-1,3-
didipdroy2Hbbanyialidfzal-Rork] hept - 2- yl | net hyl } pi peri di n-4-yl)
- 1, 3- di BR)Ar@2R)2:E-Bidpdrbesipekag ) 3- A= [048)spitd(R.5]oct-4- yhncthyl}p1per1dm-4—
LyD (2Ryiihdr3-28-bepeirideyglrogel | - 3- (1-{[ (I R, 2R, 45)-
di met hybilefyzit)a] Rdibydrbiygpipya- 3y{1}n(rza1)tsph})ptsg:@i44dy1ﬁreehymn)>end1n4-
- ¥} 3 Bdihydlo-QH-Bbibedazéld-claz ol - 2- one,  15)
1- [ ( 2R) 23, 13(2B)kayxdinpdrmeypphl]-3301 (L 4S) spiddR2. 5To%-4-4BhetBy Biperidin-4-
3%l}-1,3-dihydro-2H-benzimidazol-2-one,
di met hyp4i 1qy13)al;32dlﬁy&c]>ﬂ3@ﬂipyl?,ayﬁll[m)tswn}[p ISpRt-4-dinctyYdiperidin-4-
- $} 3 Wdihydlo-aH-Rhkibehazol-siez ol - 2- one,  16)
1- [ (29) 29), 132 dHdiydr s pppAPFI[1 (spirb[bichE10[LD. Afeptdy- B 3:yclo ropan}-3-
dvmﬂmbipbﬁdiﬁh@ﬂ]ﬂ 2-dibl Mot BeddihidRiobylohgi peri di n-
, 3-di hydro- 2H benzi m dazol - 2- one, 17)
1 [(28) 2, 3-di hydroxypropyl ]-34%(1-{[ (1S, 2R 4R)-3, 3-
di met hyl bi cycl o[ 2. 2. 1] hept - 2-yl ] net hyl } pi peri di n-4-yl)
-1, 3-di hydro- 2H benzi m dazol -2-one, 40 18)
1-[(2S)-2, 3-di hydroxypropyl ] -3-(1-{[ (1R 2R, 4S)-3,3
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0)
- (2, 3-di hydroxypropyl)-3-[1-(spiro[ 2. 5] oet - 4-yl net hyl
pi peridin-4-yl]-1,3- 45
i hydr o- 2H benzi m dazol - 2- one,
*{Eé%f«jﬁéﬁ%&?ﬁ%’p}ll] -3- {i [(IE{( 3? S‘:S)4S) Splgo?blgycisJ[Z 2t1]heptane
pARS E yimethyl piperidings Y5+ La>-digpidro-23b Jbhenzimidazol-2-one,
) SlGRbgardRdoramsgn: %*i{iﬂ AR)ASypnison [oreysipRed Liheptane-

LEHI 1ng r1d1n -yl} - 1,3-dihydro-2H-benzimidazol-2-one,

® yl}s1, 32 é'f?sz?w bR 1-BOS MR, 4%892@) [bicyclo[2.2.1 heptane-
14155 9%‘ PiPrrels- b @@@3)2 igydazedidoene.
4. yl 2 yHrozfypropy 1-3-{1-[(15, 35, 4R)- spzro blcyclo[22 1Theptane-
yA fggg b bipsr e e Byslso-2Hppnzimidazol-2-one,

RG] Yﬁg%{]{l 1§]§11§’Rj‘5)s9@frpd})gy@ [32¢!beptane-

yHpip en in-4-yl} ydro-2H benznmdaz -2-one,

grﬁ nyH3511- El%ﬂg{ 4§)5 iro- [bicyclo[2.2.1]heptane-
ridintdqyl -4 Jrdi e Z
%pf@rop]; 3t {1’3[(1?[ g%‘i’ -’-%g) sp?r?zl[g?‘::%og% 1}heptane-
e{ldl? A allhadrgﬂH-benzumdazoIQ one,
bf’%s 3S, 4R)-spiro- [b1cyclo[2 2.1]heptane-

yl}g- lih%qh( R2Hkenzigidazol-2-one,

yI] 3 [1 (sp1r0[i 5]- oct-4-

1-[(25) 3D
10 4_2E1§’/1cKé

Ne3R,
yé)ﬁ Yl]'3 {1 [(48)-spiro[2.5]- oct-4-

((y:l%{%meﬂg —3-51 Q;Bar [};lc%fclo- [2.2.1]heptane-2,1°-

c engppdazol -2-one,
25 Y %!8 - (H l]-3 {léE(lR 38, 45)-
: 1r0 an%Z% % %er%@metﬂyﬂpmer}qn} 4-yl}-1,3-dihydro-2H-

B benzi ni dazol _}@ f.] {1!5{,(11?3.§R 4s)
. ethy -
20 E; 060[%12&;}@@{192 gp};ﬁé ylme&yl]mpendm 4-yl}-1,3-dihydro-2H-
TOEi‘Eran] Szaﬁl rret hyI ] )et%)erlr] |3d{|1n[(14S ’_41'{}413)- 3-di hyd

15 ‘;‘f YY@P[% 2&31??9@%%9%@910}’3@ gy Bpipgiin- 4Sy)-4 Bidiydro-21-

‘Z’ni] hept ane 10 ety Deftla LS 38440
pYperr dr
35 S%rocﬁ‘in )blg ﬁeef@ﬁezz ki-eyaleptopan] Grdmethylipiperidin- 4-y1}-1,3-dihydro-2H-
IFE@)daZZ’ 8f-hyd 1-[(IR 3R, 4S
[ blf CyCI 6%)21 -2, 3Iﬂh¥\l§{§§ o glgt%%f/lpIOpyl)% [1 [(gplro[z 5]oct-4 yfme?}%ll);)g)endm-#

Pmrr@d&g% |per|d|n4 yl }-1, 3-di hyd
ro 2H— bé %oz me—Z- propyu-s (1-[(4S) spiroi2.5]- oci-4-

- 40 ephgyIpiperidigy Pegirpiiagol-29ne3R,  4R) - Spi r o-

2)/ et ]@FPS jflig Fod2rond.- y| } -
1, 3- d| heteél ol(2 éba%m«eﬂrx poeny]]-3t 61-E35)-spiro[2.5]- oct-4-
1¥jopetty) Pegd@TWWéWPE@@MOQQSMSS 4R) - spi r o-
45 [Bﬁ1 ycIo 2 2 1] hept ane-
m xel-mgttyiprenytli i (4R )y8pjro[2.5]- oct-4-

bl cycl 6 )21 KZE%).‘ thgﬁr@xy -methylpropyl]-3 {1-[(4R)-spiro[2.5}- oct4-

1;@3?&? Wydeer Ji-benzimidazoB2jone.
&@5 hydroxyrret hyl )ethyl]-3-[1-(spiro[2.5]-
oct 4 ﬁ)ﬂl ihyduessyprdpyil-2-{y+(] R 38, 4S)-spiro[bicyclo- [2.2.1]heptane-2,1°-
50 39361 ?Py‘énaél ]pmeti@lzdm}zl,énd;hy@WH-benzmudazol -2-one,

f hy dil PRE-Bp dbilydyopnes 2yt dprioyy1}3- 8-f(4S)f {phiR)2-Fpitide-
¥ n@}lty ipgridip@-yl}-1,3-dihydro-2H- benzimidazol-2-one,
yl et hyllgéﬁm‘éfpﬁdl-ﬂﬁwr yinethy Bthjil 3§t -0 RH S dRkspirodaz ol -
- 2Ibigwslo[B8) Theptane-2,1cyc propan]—3-ylmethy1]p1per1d1n—4 -y}~ 1,3-dihydro-2H-
55 1bemirpig yug,- (hydr oxynet hyl ) et hyl ]-3-{1-[ (4S)-spiro[
2.5]- oct-4- ylnethyl]plperldln 4-yl}
-1, 3-di hydr o- 2H benzi m dazol - 2- one 37)
1-[ 2- hydr oxy- I - (hydr oxynet hyl ) et hyl - 3-[ 1- (spi r o[ bi cycl
0- [2.2.1] heptane-2,1'"-
~cycl opropan] - 3-yl net hyl ) pi peridin4-yl]-1, 3-
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spi ro[ bi cycl o[ 2. 2. 1] hept ane-2, 1' -cycl opropan] - 3-yl neth
yl ] pi peridin- 4-yl}-1, 3-di hydro-2H
benzi m dazol - 2- one, 42)
1-(2, 3- d|h dr oxy- 2- met hy I? )-3-[1-(spiro[2.5]oct-4
| met h - é—rdplﬂ'plwxxp.ropy]-_% {1 [(4S) sp1ro[2 5]oct~4- yimethyl]piperidin-4-y1}-
ylﬁ/3' Ihg’dr@r E“rnémEWB]e%Qlil% dazol - 2 one 43)
2R) 2 di hydr oxy- 2- net h -3{1-[(48) spiro
[2 51 - o]cE(ZE;). a-dlhydroxypropyl}aell 6S or 6R) -spiro[4.5]dec- -ylmethyl]plpendm-
tyd- ?%V‘B@Tzﬁﬂeﬁz‘m%‘}la’-io@ﬂtﬁ feyarmended benzi ni dazol - 2

1 -Produstionprocessas efiths gommupds representsd by thefomla (] 4R) - spiro
%% 'Jélpsqcompounds represented by the formula (I) can be prepared by followmg
"ﬁ??l} PIPFETes 87 Hsohnfhg procegseg pheaseribed i WONS/SHi68az ol -
- one

r 1012”3“&”1 dr oxy- 2- net hyl pr opyl 1-[ (4S iro
?é-g) 01}3'9 dugtion processx %/uses 1 3-d1h);dr% 1 (4y pllaendnfyl)Q[I-I( bex)aznfu?lazol-Zﬂne
yl ‘ﬁ‘%‘f‘}fﬁ RIBPBRFIeROHRd 234 provides.campgends oDtbe Fomula (B thaough tizee- or
cfﬁ%r' Sagtepid 46)
(2S)-.2, 3-di hydr oxy- 2-net hyl propyl ]-3-{1-[(4R)-spiro
[2 Sleagt jonsscheme 1

yl n%zzl ] pi peridin-4-yl}-1, S-der 0- 2H- benzi m dazol - 2
-on Preferably p__
di hydE3xSH2 o0 1 . 35, RR—L (V)

4sz [ biNiycl D=fF2-21] he m{]{j N5
cycl rop - 3- y|N§BHWA&)§ZJI peri di n- [}-1, 3- NaH
di hydf o- 2H benzi m dazol one, 91-[ ( {Nal or Ki)
2R) - 2, B(H hydr oxy- 2- met hyl pr opyl - ﬁ }(48)

spi ro[2. 5} oct - 4-

yl met hyl | pi peridin-4-yl}-1, 3-di hydro-2H

benzi n=eazol - 2- one,
1-[ 2- xy-I - (hydr GHIRALPAKS ADHRDIH)3- { 1- @ 3S,

48) - Sp orCHIRALCEL® 0D (OD-H)

[b.m?[ wﬁ‘ﬂva ] RB=bil MRty mr\c,,*
peri di 3-di hydro 2H— 55 benzi m dazdﬂ’ 2-

5 BY0063

1-[ (2R) - 2, 8YH) hydr oxypropyl | - 3- { 1- [ (4S) - spi ro[2. sla)ct -
4- yl met hyI ] pi peridin-4-yl}-
1, 3-di hydro- 2H be 'dazol 2-one and

1- [ (2R, H&1 3- di hydr ropyl]-3-[1-[(6S or

6R)-spirol4.,5] dgc- % y4\ peridin- 5
4-yl}-1, 3-di hydr '\é zol - 2-one are

recommended. Pr OdUCt)I on pr ocesses of the conpounds
represented by the for nu@ (I'l Those conpounds

represented by the fornu (1) can be prepared by

f ol | owi igwhiph, 6 uhdsor PbReesise group halisOwddpréthited hydroxyl groups, L
pstendsfeesicadngi@say, e staidd MBI HELHIO Betivk @ yParadGhil Rhave the same
psigoiisations By defived daclikr.pr ocess 1 uses

1, 3- di hyatompbur{dbf Hicferiiutt (MY bad 2Edmpdan bithélafhla ANPAE subjected to
Wairglocti® alkylkationrea IO bH6hgardd 6b 1 RN OM B Sree AP W RédSicif] agent, to

t pevidernruinaofnki)of therfatigh (IVy ee- or  four- stage steps,

r eact i oisslehsemteoftheoporaddOof the Formulat (IRPmk ( lﬁ]POrespectwely, they are
Hidirta{ly MddhiNedifioINGmdonts/ or NABIHOEA6H tﬁe@ls\ uséd i nﬁhﬁi XCess.

or Ki) A kiereducin@Abdfifg ekdibblc Abditin cyandbo

%a@ﬁém))roﬁﬁirmﬂ\hm @eyBBbMoh#dﬁ\d%ckteQ ))roﬁircﬂl)de aﬁﬂthe like can
n

As the use rate of the reducing agent, it may be a mol to molar excess, preferably 1 —
5 mols, per mol of the compound represented by the formula (IT).

The reaction is normally carried out in organic solvent. Examples of useful solvent
include alcohols such as methanol, ethanol and propanol; ethers such as diethyl ether,

6
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R-NIN-CN~Cy O 15 (I) in which, R stands for a | ower
al kyl group having two protected hydroxyl groups, L
stands for a |leaving group, Cy* stands for an
optically active cy and Cy and R have the sane

SI ni.ficati o fined e rlier. A conpound of the
gt nf‘i fﬁ@% Fnaf-fﬁiéwl@?%hnq?na syghyap ynethyiene chloride,
sucm c;o e 5}‘\9 YaeRarPose pish ap Bergeneoinluere, an
org a[n §1“Z€8F %W o 3 & peRRAiCBVBIS ok gy fmatiide CDME”)
@p i %%Y&]ﬁﬁPhBFCtPﬁ@ldF’dFﬁmf‘é‘ spivents ofake IpFreoigg e

rMe ARy emperaturanargally fanges (R4 a9°¢. prefyrably 0°C —

. ergg%gqrqa;ange A\ BIG TegFiion g iaages porgally ffPW igpigplogrdays, preferably
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either one of themis used in slight nolar
excess ¢ Freanorals ssnszscrierbbit the fasmulaxBhpoecxampldi thafollowing
cf WW&%W%Q sodi um 25 triacet oxyborohydri de,
zi nc bi scyanobor ohydride, nickel h

represented by the f la (I).
normal ly carried out in organic solvent. Exanples of

usef ul  Jbkwiatom@nd ofthefhemalk (4 @) Gnddiedl ith ARLRBRRI of the

e tiorambd (Vahdanporgemizisolvent &t ﬂleli)ﬁeséii¢6 bf B5asélit®bldyide 8t oundof the

BY@66Ek (Vét r ahydr of uran ("THF") and di oxane;

hal ogenatdit Wy drostalidehposididt tasoRRi R ER S e #8618 a mol to
¢ Indoder ek @ssypRtaatll Thlseids bRans of e @Mbdund BYHE RRRALRORS.

such as Ehanptedd usdfall bdsy 18eludeGBHOMURBATL PRa@Reh RUHED Bihium
ahdkagptiyldistlaziod, 60 haxamemyRiakyids pslhdRh eI AGTHRTLES de,

( pOksium carbuz@tc@id $ddivnEeatitilate. Preferably, sodium hydride and ;%otassxum hydride

hexae@immdnétosphori ctri am de, or mixed solvents

f or egoi Ag theusExedTlsadh)a Hab EdrleRdingd1€ MRS eSrdnP4 #B1 th ¥nolar excess,

r prR@esbly 206 mold; %@Qnolmfﬁ'fe%ﬁﬁp&ﬂld Ette f5r& per at ur e,

and_t he An@a&tiinehl hlidB sicARY SRR JaRe] ota 15111(59 cﬁl'tﬁ fke may be

tr g}d @cﬁﬂﬁf g&@%ﬁlﬁ?fﬁ?&f?ﬁ F1:)1'c§l‘rl1)o't111 tli@:cf&‘e[cﬁon AR th s CRERS h occasion,
pcssant o o G i g

Z 10 TREfhet I

Cantns e o?%;;fg%g]g% O'Harn %Jam%ﬁeﬂw 'Pﬂ’ﬂ: %e%am\%lv;lp‘cho??ogﬁmanude and

organt Cgz ﬁ{%prr abtibn tgﬁ%u{t&% DS Il(j)/f %1%&3 %, %\?/l‘lg 5 foom
hﬁ%@&%&é@ﬁx ﬁ%rec?m%df:% cji?n Wn?%q irqngﬁrﬁ rgmutes to7
Itp gf r ef < bLy : s for aéga ’ gguel)(r)\]vhlclla can be, fo
OLX %nlg F Piga WE’ FUae gé%l}l?ﬂ‘ﬁ HYI %me&a?eég"gﬁ%lﬂxnm% chlorine or

il azi de,, sodi um

| T |d
j ane?%@ﬁ R e s OGS HSSERTHYS reslp 6 gelude the

po 39%%um carbonate and sodi um car bonat e. Pref erably,
sodi um hydri de and potassium hydride 20 are
reconnenq§Qi;§3/?he use rate Uch a base

exappl g range fromg to mol al, ¢

" pr ?g?gBPy(i - 5 nol g erO /ﬁgg“uﬂﬁgund Of;g%:>F<> 0
f a (V). An alk ChEtaI hall such as sodiu

40

45

i odi'de, potassiumiodi'de or the |ike may be added to
the reaction systemfor pronoting the reaction. As the
use ratrersiyelythegampeundof the fornpb: (Va) is eptématly esolQediwitiodptically
- actp efuran, vehere nepessany, & ieaviile metpaical byzdetiviecopgoumbif tiaf formula (Ta),
t 4 tesriorratgctife eraves oftbe hxdrexyl £ioyipsinthelrempeied.of fie forherla (Ia) are

OFEaKRddo pEIvVidsrpcompeymd of theyioranlal, TFI F,

h ex aret Hirh bridrepdiprateciivasrous asibject to no particular limitation, so long as
they have the required function. For example, such groups as tert-butyl; alkylsilyl, e.g.,

trimethylsilyl, tert-butyldimethylsilyl and tert-butyldiphenylsilyl; methoxymethyl;
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the |i ke can be nanmed. Exenplary reaction tenperature
normal Iy ranges 0C - 150C, preferably room 30
tenperature -130C bei ng reconmended. The reaction tine
nornally ranges 5 mnutes to 7 days, preferably an
hour - hours. In the conpound of the fornmula (V), L
st ‘aﬁ%lgfdlfoarralavla taggihiigiidetberymarhyk Brabiorh clge berfzpk p-nestwpicezyl, 2,3-
beﬁ?@%@@rfwhwﬁwew Politibsezylimfdoriplong acyl, e.g., formyl and acetyl can
fH%FPé FFPBAYPish PethoryrpthldetrabbifropiTarL arityl, birorhyalyle8®xymethyl,
P& WW@”@%EHﬁb@@“%F“VH@CE@W%@th@ﬁhéﬁresented by the
forﬁr)gll Dyriicwlen fhoEoteqiize giogps AliZngr 1.3 dioisfopskample, @etgiencketal,
d@lﬂ@f@l wﬁletvlﬁw%éswwythmmwm of
tHéOPF‘B’ryHﬁEf“ﬁk Wﬂdb%ﬁﬁm%@ﬁtquarr@@méd with optically

active I IREPRYIRG Hﬁ‘éé“é‘é’% gwoyps didersiepapiling om kind of protective groups
0 pat“fléxgp : %fé’%q“(}‘@aé Uns resresepied bxotormila (1] Fpr exagpl, the removal

iy H%?@H?%ﬁ ffh?ée %@ﬂwe@ﬂb@ inditergimredsty Proteetdngfaropps in Organic
t 5eng, i vilayLs SonsiGe), (8984)] or t:hmndlog@ls thereto, by

priglre é‘s Y eribentascof e tari@ethfedrcrﬁha‘ang Ifyr. ex@uplp, from 0.01 mol to a large
mlarﬁpesbpiac& pqe&gb@ytgﬁé@a@p@ adidy Hprade acid hydyochloric acid or the like;
o paumalar &g 3 laraeapolar sgcepspfGasgsprelpmbinsjastivm dydrpide, calcium
Gﬁ i oF B ks, a¢t on P‘-*&Obtfﬁfaﬁ‘r?mpémds chemniopd esdpesion ysing hydrogenated
t é}lqta Baliﬂglpx D%IPWF Wduct@nglsmg palfaidivet-ony¢ashdnehtalyst or Raney nickel
t SPELBYY yIdlnethyIS|IyI and tert-butyl di phenyl silyl;
met hox ?EH pt digl-gesteriiys g{()@pq— @ﬁl@ﬁi},ragﬁgqand the like, the deprotecnon
t (F ‘? g]’;}é‘#ﬂw%‘éﬁ ﬁggoua@ af g formala V1) uag kydrochioric acid, in a
p-SAREHS | dioxangor the hs pfongm tampptaturo- 19°Cobenzy |
p nitro GRccasiwy1the qoppoungnf thedfpmule(\y) canfbe opjdallg reolved by
a of chrpmiatngraphypsing optoly aviiecilumst togxgmidstanyoptically active
t SPTBPHAE 06 %ﬁ?h(kﬂrltyl trimethyl silyl et hoxymet hyl,
t er t - butApIths epsicHlylagiiveyoluamdfon cempllc GHER ATRAK ®AD, ATHERALPAK® AD-
prAbICGEHRAH CELLP ©Ipard CHIRALr CEIAS QDS @Rfidel/€o.gF 1)) psn B named.
1 2- or As 3 ehient ®]vehion tlexarpdien, misedd Bylvanedeel ad hexane/2-
etpkgﬁancd@wdw@emaé T 19004092t 8091200/ be @6Kina) or hexane/ethanol/diethylamine
4-=nS0bosy phEoyLer hiyt valeneaadtated. | sopropyl i deneket al
and benzglthetredanahas 68he &MmpdantRdn suvB d3Bsibi) o KBBYIENSraviolet

P @cthi wavdenptinsgich Adesoiepeadboigean kind of
protective groups and stability of individua

c Pnploctivcipracegresent ed by forrmula [la]. For exanpl e,

t he renBuabctioh@rdcessCQsheabedakiny dompoidis bP@S forMRiatBdSing the
d ésmnlal{BV) dompbirs ad tHE Qakib malFiQl ective G oups in
Organic Synthesis, T. W Geene, John Wley & Sons
Co., (1981)] or those anal ogous thereto, by

sol vol ysis using acid or base, i.e., a nethod of

havi ng, for exanple, from0.01 nol to a |large nolar
excess of acid, preferably trifulroacetic acid, formc
acid, hydrochloric acid or the like; or from

equi nolar to a |l arge nol ar excess of base, preferably
pot assi um hydr oxi de, cal cium 15 hydroxi de or the |ike,
act on the object conpound; chem cal reduction using
hydrogenated netal conplex or by catal ytic reduction
usi ng pal | adi um on-carbon catal yst or Raney ni cke
catalyst. In case of diol-protective groups such as
ketal, acetal and the |ike, the deprotection can be
effected by hydrolyzing the conpound of the fornmula
(V') using hydrochloric acid, in a 20 solvent such as
THF, di oxane or the like, at roomtenperature - 100C.
Wher e necessary, the conmpound of the forrmula (VI) can
be optically resolved by neans of chromatography
using optically active columm, to provide an optically
active conpound of the fornula (la). As the optically
active columm, for exanple CH RALPAK(r) AD,

CHI RALPAK(r) AD- 25 H, CHI RAL CELL(r) OD and CHI RAL
CELL(r) OD-H (Daicel Co., Ltd.§ can be naned. As the
el uent solvent in that occasion, mxed solvents such
as hexane/ 2- propanol / di et hyl am ne = 1900/ 100/ 2 -

800/ 200/ 1 by vol ume, or hexane/ et hanoi |l di et hyl am ne
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= 1900/ 100/ 2 - 800/200/1 by volune can be used. As the
detecti on neans of the conpounds in such occasion, for
exanple, ultraviolet 30 rays in the wavel ength region
near 280 nm may be used. Production process 2
Production process 2 is one for making conpounds of

t herda@tiofl §cldme 2sing the formula (1V) conpounds as
the starting material. 35 8 BY0065 reaction schene 2 Q
/I Mg NUN- CNCy Ms-N N-CNCy | TEA (1v) 0 (V1)
CHI K(r)AD (AD-H) or IRALCEL(r (O}H) TBAF

N- ,& VI | a) V) HN | * NaH -
RP*hLHJ "2 é (VIIb% '§Na or MKTN {3 ) Cyq.
HCI \o/ R- NUI\H\IQ/* A i n whi ch Stands for
met hanesul f(@N)I group, TEA stands for tri etIBm ne,
and Cy, Cy*, RP, L and R have the sane significations

as previ ously defl ned. A conpound of the fornmula (1V)

is nmesyl at ed a nmeans known se, to be 5 :
' con\%ﬂ%éblpfﬁ ADdé\ﬁapldhnd of th rrrul a (M) whichis
suceeSHIRAIGELSHOD(AID-M) r esol v d| ng to t ha@BAF
pr oductiom process—t—to pridvi "zh yof the—»

formula (Vila). Further, nesy group |n a conmpound of
the formula (Vila) is rermved Si ng (VIla)
tetra-n-butyl ammoni um fluoride (TBAF) to provide a

co d of the fornmul a Mlb) ichis readted with
t he \ cdnpound of the f oR ccordw@ :;)7 t he
olin

pr gguct [[O6LS 5 i_o_pr_mu,de the cq 1 1the .
formya (\a V\,h is further conver t Bd pﬁe N" Cy
compayind of the f or mul u,??) Iﬁ»ﬁ deprot ecti So

obt ai ned 06 Bynd of t la (1) can be e?ily
isolated and purified by ordinary separation

for exanple, solve xtraction, recrystallization,
colu H@]r orrat ogr pr eparative thin | ayer

chr 15 These conpounds can be
converted to ph rnﬂ Ntl aINy &¥ceptabl e salts
according to accepted practice. Conversely,
conversion fromsalts free conmpounds can also be
conducted by conventioldl |y practiced neans.

ki nsaspr

:é? n'p(;aggxn %(ﬁlggitgsﬁn%g foi:%?g;%nﬂ%nglfgirctagre{gégrga%g %tgﬁt’hglérmn

haire [ es ed.ny skno §e,to be
' E@ﬁ&%‘t&a gehfbund ftﬁe i;ulilx% s tically resolv d
: ggfgﬁﬁﬁn% to ﬁl@ﬁ%@ &lof; Iﬁ%ﬂ% p¥ a 8]?18 ?%%SSHE{&?':%‘HMQP o VIIa) eFur[her

t ﬂﬁ&r[d@t(ﬁgﬁfyﬁ E&Bﬁt{e a%&%oo I{O?ﬁitsﬁmi/ﬁ%) %%IE 1se:ea—cted wi gzmm

ac§or8mg & the production process 1 to provide the compound
of the formula (Ia) which is further converted to the compound of the formula (I} by
deprotection.

So obtained compound of the formula (f) can be easily isolated and purified by
ordmary separation means, for example, solvent extraction, recrystallization, column
chromatography, preparative thin layer chromatography or the like.

These compounds can be converted to pharmaceutically acceptable salts according to
accepted practice. Conversely, conversion from salts to free compounds can also be
conducted by conventionally practiced means.

As examples of salts of compounds of the formula (I}, acid addition salts at the
piperidiny] group can be named.

As examples of such acid addition salts, inorganic acid salts such as hydrochloride,
sulfate, nitrate, phosphate, perchlorate and the like; carboxylic acid salts such as maleate,
fumarate, tartrate, citrate, ascorbate, trifuoroacetate and the like; and suifonates such as

methanesulfonate, isethionate, benzenesulfonate, p-toluenesulfonate and the like can be
named.
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nmet hanesul fonate, isethionate, benzenesul fonate,

p-tol uenesul fonate and the |ike can be naned. 9

BYO065 Action of conpounds of the present invention as
noci ceptin receptor antagonist is shown, for exanple,

by the follow ng pharmacol ogi cal test exanples.

Phar macdicHgft efompeuids pkdiapresent ingenien aepricaptingceptooantagonist is
bi SREWh driekFmnms. by dhe faiewminy PErmpReihi tesh eoeides. a hunan

no |cept1| n recetor gene vvas |nt egrl?t ed W|th an

ORL1 Né?NA cheUéEWcmmua festisor st e @e@atpélwlt@ an
SS&’W"F%W@%% IR Pawg%,rﬁ BYRY OBbt-alNextap G KIRL1 was
dd’h Cglpr eilhusingaHomstecpnNippprigehe) teaeltaig a stable expression strain
|hﬁ‘§{lg 1esigignge aghingGA g/ oNiEHE 8 alierbrane fipeions were
Vvé)lr f‘é’afeﬂ Ffé?élﬂlé g2le S¥Rrpsion sain gl cemeymaessionbisding psvax. ¢Che
canamprang el B e S8 pMol ™ BiTwd - -Neciesptim(Amerstemitharreavim) drreg Bhheatgerm
fgélutugr(gs }Eaflg N T gsed; Angsthiamdbanmacigyend readietrst compound were
Pﬁﬁﬁpﬁﬁl@ﬂ an ¢nes, 46 g sadiiom clgpuideh & a6 mpgieFium

“h&Blegde, Aéﬂbéﬁdmummlqma &Y% B4, @623% basftacinophd G ¥hahdiequbated at

s 3 ferg 6Qiminytes,anplche e radiofcB@itywasidetoasined. OThriMirsi ativity to the
agqpa%recqptwamgh@mdwmthecﬂ@?/ommdmpn Gorfsentidtiom(ICioyalue) of ['°I)

c FF e rNeeceptn hiliBgAf eagh 0268tipawid The rasyltsprérd ashhowmih Table 1.

i ncubated at 37C for 60 m nutes, and then the

radioact i vit yI4BEEdet ermi ned. The bi nding activity to

kempaundoci cept i hIGsezdpt @M)was i ndi cated by the 50%

i| Barhpile { on concehtration {.6Cso val up) of [1251] Tyr
1%xamdpleR cepti n_bl ndi ng of 5.¢ach test| conmpound. The
tEsuhpls3wer e as shown in §able 1. [TABLE 1 Conpound

| Esénplad ue (nM | Exanple 191.6 Exapple 2 5.1 Exanple
3 EBample Exanpl e 411.9 Example 5 2.8 10 BY0O065

Phar macol ogi cal Test Exanple 2 (‘@antagoni sm agai nst
nociceptin elicited G protein activation) CHO cells
whi ch stably represented nociceptin receptor ORLI were
used to investigate the action of each test conpound
agai nst nociceptin-elicited G protein activation. A
menbrane prepared fromthe CHO/ ORL1 cells, 50 nM
noci ceptin, 200 pM GIPy[35S] 5 (NEN), 1.5ng Weat germ
aggl utinin SPA beads (Anmersham Pharnmaci a) and each of
the test conpounds were mxed in a GDP buffer (20 nM

‘Hepes, 100 nM sodi um chl oride, 10 mM nagnesi um

chloride, 1 nM EDTA, 5 gM GDP, pH 7.4) and incubated
at 25C for 150 mnutes, and then the radi oactivity
was determ ned. The antagoni sm agai nst noci cepti n-
elicited G protein activation was shown by the 50%

i nhibition concentration (1C50 value) of 10 each test
conmpound agai nst GIPy[ 35S] binding. The results were
as shown in Table 2. TABLE 2 Conpound 50% val ue (nM

‘Examle 1 3.9 Examle 2 8.6 Examle 3 18.0 Examle

4 6.0 Exam| 55 4.5 Pharmacol ogi cal Test Exanple 3
(nmetabolic stability test) Metabolic stability of test
conpounds was exam ned using human |iver m crosone.

15 A 100mM pot assi um phosphate buffer (pH 7.4)
conprising 10mM G 6-P, 1.0 nM NADP , 10

10
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15

20 d

25

units/mL G6-P DH, 3.0 mM Mgl 2 and 0.25 ng
protein/m, of human |iver mcrosone was prepared,
each 392 gL of which was poured into plural vessels
and preincubated at 37C for 5 mnutes. Then 8 gL each

c%around (5096aceton|trlle sol ution) was
= & = ot 5 v} l:l gl ) ‘5“3l " h g .ﬂ.lil"u -I aCtiVa‘tiOn

§ Gl wii g ablyAFPfF%?éteii H?Qiqeaftur PEPLr (AR WErQ Tl
‘ """‘ﬁtS % Bap Pl festonmppund agqipsy nocissptinyplicied Saueicin activation.
SHE %ﬁ%&@ GHEARLS cel5050 M ppciceptin 2AO DM GTPY[*S]
EAAEFT GRSl FBAMerds (Amersitan Phagadcia) and each of the test
W%Wcr fm‘cea DF buffer (20imed Hepepc) 00 rdssaftivirpgloride, 10 mM

d riges! YREDTAdS 1M GDP.QHVEAVB irRalsaéadl 2025 CHer 150

P i é%ii tB?n thedioaativity sgapesenmingdn Thawiagonisplagaiatt nodieeptin-

i rﬁle ipifed G Rigten agavagipn e showady ither S 0%sinhibiviof coriventtatist (ICs, value) of

c SAPIER: gompoupd againshGTPAT Slbinding. e @il weerafit howB h Table 2.

mnutes' . reaclPBhERas cal cul ated. The results were as

250umewd i n Tabl ¢58% vRweimMpl ratiol(% _ [peak area

pple 0 nminutes' reactiod)9 peaklarea (0 minute's

amplpA)] x 100 11 BYO0®% TABLE 3 Conpound Resi dua

pople 80 Exanpl ¢ 2 82 Example 4 72 Exanple 5 65

PlEasmple éut i cal_Pf epar ati ons.oconprising conpounds

né&pragefit ed by the fornul a4(sl) The ¢tonpounds of the

present invention can be adm nistered orally or

p &henher@diday TesbEamthle BEndubolivittaligg 1dsht O preparati on

forns siMctabblicestdbility 5£1eh caPIURLSH AR hed MMERimanh I eDficrosome.

ugeldOmispanahmehbphag b (pH 7 IPaTRTisAE ¢ MNEGLEE 18¥mM NADP, 10

panits/isLI GHo-B BH; A0GEVIMMECIPaIdD.2 088 boRETAE oY BurRa 1lver microsome was

Mpgpaed) @achBOD L of WhRA s phiRe Rl phithl veREQRLE r@&hﬁba?eﬁ dt 37°C for 5

NedhinAdsgiThen § @ ERKSE S0 AUALSR %mﬁo%@(s%ﬁ)c et%&tnlg ?Jl&?o ) $ias added to

AR BERE FeabtRRB ﬁ%%@& B on! 1 th].’Sl ime and 30

@&%&ﬁ%f@@é r%é’c‘ubﬁ %?eac ﬁg Eg ed 10 450 uL of

r
S
S
S

L e

MR RSuPen@GR A% c%n f[) cen g,c} ¢ minutes,

a@*@ io! %@ds’}tltig% 5;8 erBRPE th Absgpeak.area of the test
& &l the 1 ound’s
agﬁ ﬂgﬁ?‘;{gﬁﬁ%ﬁ@. all :ﬁaﬂ% %Snfegctfoarwafﬁ fity 10 tgrﬁst?ﬁe as

devel oppehia e n|t|ve abnormality in attention
deficit xggi gag%k?%?dlsordég and | earning

dlsab|I$% 95 hreni a; agents for
treating: K%ﬁ?gd@ﬁgﬁﬁng %i'%ases represented by

Par ki nsoni sm and chorea; anti-depressants or treating
agents for affective disorder; treating or 15

prophyl actic agents for diabetes insipidus; treating
or prophylactic agents for polyuria; renedy for

hypot ensi on, and the like. In actually using the
conpounds of the present invention clinically, they
can normally be formulated into various preparation
fornms suitable for individual node of adm nistration,
wi th pharmaceutically acceptabl e adjuvants. As the

adj uvants, various 20 additives customarily used in
the field of nedical preparations can be used,
exanpl es of which including gelatin, |actose,
sucrose, titanium oxide, starch, crystalline

cel lul ose, hydroxypropyl nethyl cellul ose,

car boxynet hyl cellul ose, corn starch, microcrystalline
wax, white petrolatum nagnesium alum nate

net asi |l i cate, anhydrous cal ci um phosphate, citric
acid, trisodiumcitrate, hydroxypropyl cellul ose,
sorbitol, sorbitan fatty acid ester, polysorbate, 25
sucrose fatty acid ester, polyoxyethyl ene, hardened
castor oil, polyvinylpyrrolidqne, nmagnesium stearate,
light silicic anhydride, talc,”*vegetable oil, benzyl
al cohol, acacia, propylene glycol, polyalkyl ene

gl ycol, cyclodextrin or hydroxypropyl cyclodextrin and

the like. As the fornms of preparations formulated as
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liquid preparations such as syrups, elixirs and

i njections can be nanmed. These preparations can be

formul ated according to conventional nethods used in

the field of pharnmaceutics. Liquid preparations may

be in a formwhich is dissolved or suspended in water

or—ot-her—sui t dBPEE 3npdi um i nediately prior to use. In

r—injegfiepAdal Bayh@oi n _t he [form of a sol ution

Axampledspnensi onlin physiol#gical saline solution or a

giixample4sol ution| to which & buffer |agent, a
Exawplgdtive or tlhe |ike nme§6 be added. These

preparations can contain a conpound or conpounds of

Phanniasepdipal praperaties gomprsing domppatds oprapéntd

pr ef er ablhie compogds of the plesenbigvartion b Heatlainistered orally or parenterally

ptead.#a Espiaied into prepgratroatfoms suiibsior pckepbminibiroios romes, can be used

f 36 pipégesie gainsl diswsdsarconipeniapbyupsitaich ys @otdraus pain, postoperative pain,

C GRIaRACEOUt, glyronip drcomptire, chnopio prid sndheutdiga; pelEsen higainst tolerance to

| MEEAE] applzeriereprseaited by amvaphiyes iobic @ywigamit ddpendase sn narcotic analgesic

adersrpied lmtmoiphine prdgainst adicti; exatgseic entengesi antiobestic or appetite

- pSeRPsTsRATH tieglengva prophyliaic agants, fomgtitiveimpaminent and dementia/ amnesia in

r S ageeicbioyaseiiptshiseasep adAlarimer dishigi @gents Eiritesténgsievelopmental
agegiste abesirapliiy deattentionadefot, ingpaardl gedibader napleesimgtdability;
bzfmﬁ_ﬁlv isplizopheshiapagents fagaatingnedegeatenve dseasearepetentd by

a glign psphercarnbdelrgssaniporivatie agentafpaafietive disorder; treating or
a@Eipeylpesin agentrafoydishetes dnshnidve treatingeripoipbslnitc agentafop pblitre; remedy
s dps pweensios; anditedikeng 45 or prophyl actic agents for

cogni t i Viea¢tpgllyivsing the cambowdsrefithé prescaninesiian ¢limiad)y,nlgy can

c @Pwlﬁbﬁmplaﬁed tite vapuspraprdatibh foTgis weitablke foki isdiaglesl mode of
ag@pinisirptinn, itk pharmepedtically aepailaidicagni Ab the adjuvants, various
aBAbYYea Fastamarily wsed avthé Held dbimedi¢al prebarmiema cani beivssd, examples of which
dinshdingeelatval lctase. isivgrgsediiitemibinloiidy,, stareherytalfings cellulose,

s drpnprapzimety] egdlotvss cliboxymegat caligioss oorodegbnsicaiciyselline wax,

d N@é%@@lm meagaesiuselalbypinkgmstasioa sahainchs celhimmeghosphate, citric
antifl-tdwdnasaie.hydroxyprepd callgloag sorbiolf wrbitah fatty tatidester, polysorbate,
dPesorsd ity acidestel pgy@vethylophidrdsid castd ofgetyvinyfpgtrolidone,
dimapessiam sqasitey ligh silicicraslytdride) tade, vpgetsblyydinbérizel shgholt scacia,

f proppetealydoh polyrlkylemeglycof, oyclodeytpintoe hgdranyprophliaiytlodextrin and the
abild-ni strati on dosage or frequency can be varied

dependi Agthedionysnlipreparatipes fordRlaBY 8ORRrh@eyticaliogipbsitions using these
dedjweatsofolid preparatinms sdchiam thbleisoenpbulgsagramidsspanidrskind suppbgtories;

elquidprepirations enstl eslsyrigseelxpeand igjeefohe cin. be nameik rMEtead preparations can

t b¢ foemulathéactosingda ponventivaill nyethicaln geed fird thenfiSld O phdrdadtiedy Liquid
perepataions may bkinladigmawhioh isatidylvedirghdpendeti il Rateedt ofier suitable

- athdininginemedidtehtpriar toiuse  Inrpabiguipt, inj@tiodsi Bbe in Pedbat ¢l sylution or

t fspahoisr in ghywiblopical salireaniydomdr of ghansadaiitibn,Go Ghich@ batfatigent, a

~ 2Bresegyakige pethe Lleeymayibe a@dgalar t i cul ar, from about 0.05 to

40

- 45

50

about 10heg/pkgpaptenscay contdixacph@andarcempadnde bf thh resent invention
patehemtios afd enti0en4d, prefexddlyal + 60wtk Rs@RRGhd toGBphaymaceutical

r pleparationg These peplchtighs nfay &ifteSontairt oth@ititgapdRetanp h@RE compounds.

t hat t h@hereviendohPBuiids oMbt plebediit in@ehtioh atel9ePas\WRAISEsRhgainst diseases
Exomppanted with paitl @sisasiati@fols pin 50616 pdratRe paih N HeaiNe bin@ Uhronic

r degediss, deedc pain hittnenRigid; AdickRraaRIREoWRME: tMARBtic analgesic
awcpicaniddy oorpiie:; ikt agaitBiCepdidBAR oM dhrdifc MBIxEsic represented by
meapliine dr agafistvgidicbd; anmfdai¢lefhdnddtCanfiSbdsii€or ApPéiRE %ﬁ@ssors; treating
et peophlactid ety follco #RPre A AAMAZ and HehdentfaP dmneblaSR afing
neesebrapRolar diswéstind ARMSIHLE dibedsd) apbiity RNR&SInd @VelPhBAIS] cognitive
Gahnprmaliyy ielaeitive dafiitalypeblidly ot HAdedrES} distMility; remedy for

- atchirejiedtid; @gdikLfoStidating heiddegdnelait didthied Repf@E&Hby Parkinsonism and

( Afatch) antiddepiessanks of ir@finEXRAR & aledtive did6ide Refing or prophylactic
sugents fot dbeteciaripidfs; trithiglod pRyBgRtic ddents for polyuria; or remedy for
Ipipoehsiorh |tecdmidstanen {dsededh A¥ARAA a0 Be Qarigdﬁgﬁ@ﬁing on gender, age,
di ssolved in toluene (60 nL), .and cooled to OCin 20

ni trogen atnosphere. Pot assi urh’t er t - but oxi de (6.86 Q)

was added to the reaction liquid at OC and stirred

for 30 minutes. To the resulting suspension,

1, 4-di brononmet hane (3.65 nL) was added, and then the
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substance. 2) Spiro[4.5]decane- 6-carbal dehyde A
sol ution of diethyl (isocyanonethyl)phosphonate (410
gL) in diethyl ether (5 nm.) 30 was cooled to -78C in
ni trogen atnosphere. After add|t| on of 1.54M n-butyl
|It5lum %)Idutlo in hexane (1.7 nL) to the reaction
o ?%i CREPPRRpERdvidual RrEenty aaid &ind andeo@t afigtended
st |err Yol 1%‘ gifeck léf‘gms ﬁaf: qu%%cqné@wllm@ngg@omq @H to 50 mg per day
st %" ‘?:°é‘ﬁ Mg Pgdmipistensd dlectivag or by @lural tighes.
e @g Ctzﬁ arr&fl%feﬁ 5{061 Pe8rA empben ime/ke neretay, in
st B0 tnabus i meke perdny.  hydrochl oric acid
( rrL vvas added to the reaction liquid at room
aéc[ollomed 35 by further 10 hours'
2 efﬁ*h ° are%@veawaﬂa lajed marq speicaly treferring to working
lﬁaml’ ‘é%grlﬁ‘ rRiRoGynethe gyeting is net lirgited tr phoseyerking Examples.
¢ STORSTRRESTIE Hicd i the werkingrfékatmplesrwere those
Reyalyes waregnqasired, yping tetfemethidsilane as the
R tgf s e2(4‘l9ﬁ’{=?&?r TEQE §o}. ghlpg the miags spectra were
col QT %ﬂ e Corp bprelseir irariomxagpedod (EST) or
PrEpars Cé’ﬁesf)'fr @n@f‘%ﬁ%‘fﬁ@dﬁ‘\gﬁlpbal dehy de 1)

E |ro[4 5] decane- 6- car boxyl at e Et hyl
2- carbxyl ate (11.3 g) and ethyl ene
g |ntoluene(100 m). To

G Eim ?ﬂ? carrphorsul fonic acid (1.03g) was
ad d ed  A3CRTFRUE (3} B ot dissofisd instoluene(6DHL).-28t apdied to 0°C in
appesh Ygosphsts- Petasfunpiertibutpridg (486 2)lowmladdbdtiothegontion liquid at 0°C
ANpYERE fpr0 raipyter: d the resvlidiesusphsien hdrdimuometbived3 65 mL) was
V\P@#dsaéldd}l‘eé‘tt@@ew@@ busdd yeslstured laty H0OQ EnGawbon Ebealing the reaction
s GAvi fQfponTtarEpasstte avaterwens addesisuletoyi foloveetby et dobwitinethyl acetate.
diPeertEgewas dnigf g hr enhydrongmemicsimnsulfitatrenowen df the sstvent by
wHistiiation eand sharesvltingaesidiic svas purdfebd oh bilitoggd caiving ehramatopidphy
phstisisteting agetpte T 5¢/1eto prorslo6AAD nf Be title compound as a colorless, oily

15ubsBescaspi r o[ 4. 5] dec- 6- yl net hanol  The conpound as

OB} 2hirpkdi> Jpcany-6-warbaldéhydol ved in tetrahydrofuran (120
n) andA sebbeof digh¥@ocyrnninttholysosdionns Ghe LE) in Btk ther (5 mL) .
r wag¢dobud tb i-GRFCdn hitro pén smesptiere NA e MakibA6f { SINDB-bu) 1iRSh solution
atidedarat(1 0GL)as therdaetiont Ihid £ PR i EnpbiSurt dhSGfed @ 0°C and

—
(I!

- r gomdifenianiaties. To thetehm@thoRiio Bpirdf, ?]HEEaEJEtonﬁ UO'Drrﬁgﬁ Sras added at

35

40

45

50

55

TORE, bbb t@ibeldngtlivels MRS RISIH te‘ﬁﬁ)@}aﬁﬁie hereafter

s eghic Lipdsachloait aci® B lﬂﬁﬁ\ﬁﬁ)éﬁﬂﬁtg (e EacR {elirfpg ture, followed
f by fuatheri@Uonrsf QirfigVatie B¥uIEhY sdddioRYvad qfiﬁtt':d Q ter and extracted with

adibthely Abks. THexBXA %5%@15%2;3:5 Es cl?'ﬂ Wthh the

t ftvenneed dblied o8k ﬁbw@é fhe il Ouhd) cgf as a colorless
| 6ilt SwBstaridel t er ate,” 9.80 g of a crude prod

title conpound was obtai ned. 3)

6PotiiReio Wkanylk et hyl ] - 1, 4- di oxaspi ro[ 4. 5] decane The

CREp@Lti dFSpi)3. %o&%e@fémhm dlan 2) was dissolved in

t E)t]mmqug &gﬁsﬂpop[ég g cool ed to IEC in

ni t r 0geRthgt NBERNGS R xant RarbbE14iE <i L er

o s o antd h‘i?mz "§>“ e e

(@hdIéMhigked YRS 1RIEHNealSt ar 10 as cqoled to room

Steinpérafheh, dildied fe dit@ i %i‘ ‘1

E ss il

o g&t Eﬂ Hgéﬁ[}[?e mg{;@é«gct | %(E]Iﬁ wlh%gl ﬁzeﬁtXx? %ﬁk H%ISWI Eor?row e acrude

dhyathploxRipie[s. 51&@;15 gghfirst wt h vvat er and

successt hé%ompoﬂﬁdtag o§t§iﬂaw iﬁ ggvag‘c%sgweﬁ i teJBlS/df Flg?n 15 and

|<3%&51%E1 L ﬁifnht?d}ez% bs ?l ﬁl%sr%a”f‘%nle m&‘% 5 %14 ide (3.06

SHIW4E Bid ¥ §0° tem Ffatur ollowed by an

}’ﬁg’%{_ﬁt 'Pﬂ‘e reac 1?%Iaq_ug ‘3751 ) o@pmtsHJé"ate

e e e g‘;ﬁo mﬂﬁwmﬂ oo
d

The conpound (3 37 g) as obt ai in 3) was dissol ved
in tetrahydrofuran (30 nmL.), 15 to which 10%-"
hydrochloric acid (10 nL) was added at room

tenperature, followed by 3 hours' stirring. The
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C GhFeTiNg

1 9&&1@%@%&%%@9@&5@9@ reo ahd e

was distilled off, and 2.94 g of a crude product of

the title conpound was obtained. 20 5)

2-[ (Benzyl oxy) net hyl ] -1-[ 1- (phenyl t hi 0) cycl opropyl ] cyc

| ohexanol A cycl opropyl phenyl sulfide (2.33 ni)

sol ution i n tetrahydrofl iran (50 nL) was cooled to OC

i rtn%ﬁnts%”a%é faig ang S prinadhe mplytemptieg effi Bistilling affthe selvent i the

n-isras et ﬁﬁ“ﬁ%&faﬁ@t ofthe g epmpewsl wisjobtawsd.added at
Oé of ef“é%%’&’)’%thﬂhl Adipepirgtd Tdecars.  The reacti on
qui d RS compsme 6. §0e) ay gitaingdg 2) wasdisselyedin tetrahydrofuran (100 mL)
t e?tﬂFl serjerHf00F irnitesen atmepphemo Taithe refctivhbquidtfho thth spdinghydride
g)(inghe obempihdisbersipn}§3. e wasl ddsitd at 0°C7BTpwdddlyl 30wethuthy stirring.

S t'lfOrthﬁ‘» regpliang reat86h fignid, Bonzpl romels (R chlf) hanadabd at@CC fti temperature

hovas raiygitte roowdsmpaiated, dnd thelsgstereaes stored forfuiotrswith€feaction liquid

t hveas dilaisd with digthybethaniandh washed fyst witk taer andBneessivkelyawith saturated

websingva Eleatganicrlater wit driedat e anbytgots mewgnesivinhsuifatt: thadobant was

brdistidled offf.iand thevesnitingresiyholy warpunifigherssilicn gsldohainachromatography

r dhenaeeiethf] apdwde s GPAER prdyidedi Xitd ofltlat titlerepmaniahdt he

r &g dtl(Bemgyleodnetid]cydalexpiene f i ed on silica gel colum

chr omat dde aprhgouh &3Are Aeothaiheddio 8) wbsdissolv@d ib)tettabydrofuran (30 mL),

prtowhigh 10%hyéotlory aoid (1 hel) ks sidedatpoam temp6ipture, followed by 3 hours’

5-sfirBen }N‘ wayrpnEgng Whsdiluted[vathbdietbyl @thed andrvenshid dirst with water,
y(vBihOsdtugpredzguapbs sidivedhyidnogshcavtasatel sl stimin\aedithiem with

t ohturated bfin® Hie)organis layki 4w drisd bedrueinesuk frapiesiumcildate, the solvent

rmovyes HigtiHestoff, frid B9 gof aamellewsidert of thelfle vhhpovad @ ancttkdnokd.

atii24tBenrdekydnethydPIC] I (@herfylthio)oyslopropd | cyealetirah | i qui d

was di | dtedopiopyl pienyt swiided? A2 mLa selutimsih etrabydtdfuram{SOrmL) was

3§odled/todljd eonigogo dimmspheyd IToxheieacioh litiia, 1 .GRch-Bagl Uiktade texane

bisolnton @9 nil) evapsdiied atIP@AL Bllowci g MMGarY irridgd TRE red@®n liquid was

dicbalel] \-a8°@ ahY @i TR eSbERMSelukish B0 HISWHREoRhohN€2.94 g) as

sobtspll uﬁ}) ggts addel latf—t'ﬂSQl‘] fcééllﬁ;ltkﬁééct)J bl Brring Sl 7t by B@ aﬁﬁt@ and then at

WASC dHah hbad Waler Whe dddéh @%he febbtidi gl MHES acted with diethyl

( bewAngkekdust waGRIRddS st withWator ah@tlﬁﬁ QYth 98 R%t% ﬁ’lfed over ¢

t Bghyldkdus SragRRRRAHate, fémoved of the solvent by dlst1llat1 and the resulti g residue
5 |

eyl B sl e 6 TR B rovide
9%{5‘?@Beﬁz§rld)i‘y-)meth H ﬁ%qr-(ﬁ'é' ne nDnOhydr at e (1.5

QO irred
a@él’(,aitor 3 th:s e réacﬁ&ﬂﬁ W sﬁled wfth \:at::'

"u

C‘i’ﬁ%%ﬂuéogs {d ﬁ)@ﬂﬂ 146 an%l gbﬁ % stat d. The organic
¢ %ﬁ@{wa d % a%%‘ﬁbnﬁ t%ﬂ aE é:;veg hg 6 Lty by§d1%ri qtlof and
oy /'_1 1% §m Silica T:c};ux?% anlaat %ran%h\ygge ﬁe/?t% acetate =
sgf?(g% Yox ﬂ(?f p% %g provi de 224 ng of a crude

U at%fo fa %{] 6)5 1ssohaﬁ%n et;lg lycol (3 mL),
w%ﬂ ta were added,
n? %@ derctéePt Ia ourse 6':I'Ee reeacuon
hl ?f% o (1;0(1)1 € ell-, en washed with 10%
c C{nc agid anid t OYSH ydrous
jS i el £ bt §{51f>ve 9 *teﬁgvgfﬁ]f g mgoargngiemgo a erude

t he flltrate was condensed to

p’rO\Plré’é ]g(lngle{ j“a?lu e t le.co .
S cata dc am (% g a%' Egﬂ ’%Sp ﬂ_? %‘%mge 5as ed )altld the

and m@tmmségrﬁj Pé&t&&%% m)dlge?}% Se% ( L), to which
| L

( se was Y sp ﬁra of one

a?t %%ﬁﬁ Peg%@ gtfrmaéte‘e Fé@ée( fheftptrgys was
o rpéo"a mgf I° B‘V“%ﬂ‘t“‘ilrour S stirri ng at.
”tog BYREY '§arb yﬁieea tl o(ri] liquid was di]ute

ﬂ;‘l’&t &%‘T TG %%M@d%ﬁ@%ﬁgﬁdﬁw

hydrogen carbonate sol ution alftl saturated brine. The
organic layer was dried over anhydrous nagnesi um
sulfate and distilled off the solvent to provide 120
ng of 5 crude title conpound. Production Exanple 3
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di ssolved in toluene (200 nL). p-Tol uenesul fonic acid
nmonohydrate (7.75 g) was added to the reaction |iquid
whi ch then was refluxed for 5 hours using Dean-Stark
apparatus The reaction liquid was cooled to room
&Egge s%% rated a ueous sodi um
u?eg%v ({1 i ér g%lf \%g)o HEPETHWEY %bfbreactmn Hquid was
<l "’Eﬁ dés"r? “é&H)e‘fa&?reIO/vrll%‘r@klOﬂa agid,

gq\aer 1 51 Wi ISCNF aCta 1 Hﬁtf?l tlonoqn &ugige prine. The organic layer
aqgg t1 Fﬁg?m' “ﬁﬁ?%ﬁﬁ?@ﬁg 24 40 Bibed o dre spljent gprowie 120 me of
I'on

i St to provide 76.54 g of crude title
gs a enjal e, yeI | owi sh brown oily substance.
3’”2 i S

-6 yl ) et hanol The

€in 1) was dlssolved in

d 0C i
%Oa o é § “%yqo | @455 aph) were
% ydyete (5619 Sipeadded to the

e PR Siath apparpe i he reaction
Zg%imased “‘?%?H%S Ao e

4 oasuo

te ra T
n:(ﬁsrsagaﬂn é%)neg ;é.j i
d as c l oro
éaf yf a?deet ther 10 éﬁg Y Expto T}?%:Qr l\);:;a\t:ashed
Al ﬁ( e gé‘ A e
r&E‘1 ? ? %P © RRlgSOTBRIe RS 8 Aale-gelnveh brewn oily |

crzg 15'[51!;:% u 3 77 g) as a pale yellow, oily

et.h ({ﬁgh exanone The
tw& %4 S e 8 o tpsgn (350 mL)
atﬁ’ﬁ e’&d dedhargactiombquigljigivacieinpm hydride

_B"

| cgf H%I ﬁg% Cﬂ% chhousy ptarging.o Toids reping reaction liquid
ré% ff EH a&?%ﬁ%&%@ﬁ@%ﬁ stimgda fomgempsaatyre for an

mSP le giakter i the solgtiproninsstilterndatf with QelitSy and the filtrate
22&1 OrFé”%l\?‘il"i aveltitlg gprpevas (G051 Bds & pale paiow, oily substance.
t Festhylieyclphesiogpet h wat er and extracted 30 with
hexane. LFRECTRBONRG(O8. 7R abaslbtained 41 Yovas disaelheldn whctdnitvibet (6 mL) and

_ aﬁgdefiﬁ%?plw ydroshlprie i@ S@mple whih hedbtenmvoled to 0°C. The reaction
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hyidyid § &stensransn weeraised gtrpam temeiabue, Goltmwed bty dihous’ heating under

s &dluml Bedengtion ligwid weesasladdo wiont temperstotey dihtredoyith water and extracted
divdthibpxage. Bie extraqh way sugeessivelywashiet! with o anrhitler Wiih $Surgpd aqueous

asodiup QY@ng@FqIWteGPIWDH dugsstvanarhydrdys Spiumculfate and removed of the
[ §°1 6By digliliation o raevidrneudsaditt compbud 64615 ) ks apalofpdliainnaty

as di ssolved in ethanol (100 nmL) and cooled to

063&4@[?ﬁBwWeéd¥Pon | i qui d powdery potassi um hydroxi de

(19. 97 % he qomponitidel 1 21g) as®@Baied it Hevds divpevedtin lRanohid 00 mL) and
r aﬁi’(%@'dio oC.r Brothe teactpaigtid pewddro bbtawaah BydréiddqL9.87 g) was added at
s P9 aidnibe temPet@esiasmicd tofdofitte@ferRuRs follbiad BB MRS’ stirring.
f Potessivedchidride aapecipiteted§wdstfiteat 0\ thS@ebritéwhd\Bed in the subsequent
subgnue At ctharehadition ofthe dtle &ui@aad. Sol ution of the
t BX $grofofipaurei-cafibnfiileSpi r o 2. 5] oct ane- 4-carbonitrile

Pot assi Bemdsint tetbtuoxidel el 56 03P was Gpenasd §1l@ﬁ&rﬂﬁ§ﬂbkﬂe (370 mL), and
dinteewhiyh B-ltkﬂﬁ@])eﬂ%nﬂﬁgtﬁymﬁo};ya@&:tﬁo b0 Ow M HI8dd under cooling with i ice,
pfdllotveaehe Binfraryiagt w 0°9CS gy a réﬁut Qr&ibh- ) or!@x%a ﬁ &uid, an
uatigiol &dlondg tﬂéﬂsjBﬁ'-b[I SRectan iRt VL 1& ) \%s"hk at 0°C, heated to
Stoofil teififeratbre(id stirfdld ot NRufC T ltﬁe' 8B4 e?'( mL) and hexane

I €80 L) Rveld 48dbd] fo1RWed B NARRK of nc (ﬁ )., The reaction

dé) ated :
xr ¥ 9& o

hi, @0
SHiOkas SlAGERTHhAAE: ARl QD &élla&eﬁa

O&uehigablation 6 Baum ML SRRl iR 3 anhydr
heudiun sulfate! ﬁ&n%ﬁ:ﬁtﬂhe‘%ﬂlv'eﬁt%'s isti B&%C % dgé giduerwas i)uxgil'i:d
h@xanﬁe(ammm oRESRary éi?ﬁ M ¥/1§‘ Jr C?gofthe
16% doPoasidsan Iyaicﬁﬁéhdnr& sta reactfon

m@sspﬂlgprﬂgdtﬁﬂ_ma}ﬂal ne and t e ext ract .was vvashed
W th V\/arlﬁfcoﬁiﬁgmﬁﬁgﬁ‘]ﬁ@é)%g obtgﬂyc? vﬁgli{ggo'l\% n?ltle §19e kﬂnmL) and
hytdla 36 0 e RARAL L atmb 1%r 9‘@ 138 ty \%ﬂugunum

di'st ?f-?gld%xao%%glugﬁ%&tﬁ esu o Msen ?Qpéla,g the

50 on silica gel colum chromgt ography (hexane/ et hyl
acetate = 3/1) to provide 39.95 g of the title
conpound as an yell owi sh brown, oily substance. 6)

~ Spiro[ 2. 5] oct ane4- car bal dehyde The compound (39.95 g)
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liquid was again cooled to OC and into which 10%
hydrochloric acid (300 nL) was dropped, followed by
an hour's stirring at roomtenperature. The reaction
liquid was extracted with hexane, and to the hexane
extract first water (1.5 L) and then sodium
hyfa B Haif P keated ororogin tempgeatese atbissiared fag 3 lhowe d Thyresulting reaction
‘tfaswurl Fpoigl a0°¢ muoemyér 18t ulny@lrdcblosx baidi(300 1@ was dropped,
e dawr sepsirringras roapdengresiusu Thé teactiad tgad wanexdracted with
mdteé?nel ﬁﬁé@ the fiprane eiraei first vejes (1.58) exditthacbdidmigdrogensulfite (500 g)
addsdl, follgyepd by giokinl stiripgeat Ingdm tegperatace ty lextechibe tifld conjpound as
vvd haar@w suffige pdgeidn byaigtldiari Bhe ofuces diyarasieyidicedivae separated, and
(28 miy| (ertdushethet (LEY Vasgdddd, fadlowed snquiditian of @dium hydroxide
SR Sitapa yiolobstiginget rdomytemperathee. Sqprening theagher layepthe aqueous layer
adi s ISR ex e ted ¢ ithimethyhiettfhypiyl etben Theitoyilting dtlsar laydis avere combined and
r élsigf PYes gnlsidrap magnesinm swiate apd frbinrvduchethelsol@nawasalistitieckoft to
arﬂﬁ%(if‘o%?s%ﬁgfrﬁ@sm@@@mmétaea paaelomostysabeance.he
solvent was distilled off to provide 20.04 g of the
t |3r?®°%%1%@!}1ﬁ’& 4s a pal e yel low, oily subst ance.
'7.:: 318} Eﬁa‘l'nz Orleaptanef il dnvadprepang]y3-odrbal dehwd
1|) PRigy PlﬁYFéO[é 21 hepigag- %ﬂarm@n@pa@]@snnbm dehyde 15 1)
Spl r o[ blzé OHer. (2319 Beprs apsperied in digtbyletheo(yAmad])-a8d wrwhich cuprous
r) msadﬂed #yroa trmparpen dedtbwied byl B@minples oefieking in
( WY%E atgneephiers. Whe elspansipn wascootdditofiGmd(@whBhd) was
adefthy IWPbIFM Eéjpptralune(7.(0 L) wweddil/at BOC. Nintbthefeaction liquid,
r afcthaxe digodide (7.0inl) oge sloalyspoe i0°C Thdafi $ReAS bthe WdFping, the

‘c ooicteh iqid@saniintd fonid bburdin nitrogen atmosphere. Cooling the reaction liquid

med foghnaaepdranne| the tsdludld haddrans 2168 off Fitfl Owlidk® Wastha b A& ee was
atwalled twick ovith 1586 dq@eonl bedunh thisi:hte 2utBR! TROG&liid RMrdRs dried over
( Enlfydrdu} magsestinlfite de0PRAGE Bk s81Ger By dﬂﬁﬁaﬁbn tah@ (1R Rebulihg residue
t hes ginifydionGilich ke col[u%ﬁ@ﬁrbﬁxﬂtolgﬂa c%@/et'hﬁucbﬁ&@@ 100 301) to
h@tovidel AR dMRIRR catPREARSE @olo 1'1)n§hb§t el €action

| 2o piird[bidyolo{ DR IThéRRRL! 12le18pbropn8]-3-BaBligal & matter was
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'7465):1:1(;1:1(11 ufzir %1@81’
\1]rH BlBBE 4 washid

filter eMdﬂ{nymethﬂtr@ﬁ&ﬂyhﬂio@iﬁngB%hfohhé & AlE wtsispdBaRd
t Mtx%ﬁyd%ﬁlﬁnﬁ% ﬁﬁ}’eﬁﬁ%&ié@t@@u@lﬂ Ilﬁ{rg | f s @] Alﬁér g{i]dmgT 1186 M n-

MithiukR Hex MR So1id Gt 6.2 bl ed for an h
g?ﬁfe@esuftﬁ@ﬁ%fﬁeg) QO ?Qc?so‘ﬁg )gt 1c 81'%@3'1?% pta%e—Z 1 —cg(f:lopropglliz}
t A& nk 6‘63411 sgﬁtugrﬁlil )h oggef‘ s a&% l:fafter the

C gl Qf‘ﬁ Ty S‘E g. Tothe
c a%i at P ¢ and stirred for
;} do % rac d w1th diethyl ether.

MaleRerWiT® }g Mt oH igl 1};e51 Ay 5@! te removed of
t Q% ;@%é)&? exanie{ %e PE Br(?a]i ﬁa t € g@npound

mln %xane sol utlon (36 2 nL) at 0C, the
rgl%c& t%gﬂ' q was stirred for an hour. Into the
A 5T ed- Iord §ollut|hon a
IR A thages pane]- 3-one

. © at '.f’tr dr fur 10
dro geggﬁ E %@E P g%tsélﬁgl@’r fffﬁ‘iamqui%fgfan (10 mL)
rag ogiegdo ‘EW[:‘:% sispprphecc. e Heasastion iy simgiimshydride
st of 4ied°Cyfallewsddry 30 reinwtas” swmngyAftes@Rdiag pagium sulfate
ae?cah e (L5 s reaetipadianid af O iihicdemparating mas igd ¢ fopme d
 [FPSBturg fel 5y fistiers? hopppestireing: t Therinsojugleinatigawas filtered off and
@étéf&twas [fongepsse. Brrreaskiinggesidug wes phrifideontsilica gelivelumn
wraply (hersngiptsr eertaip T A/2 ta nreeide d3me efthe tild ethpound as a
0 ‘i’reé’h e sdsenssodi um sul fate, removed of the sol vent
b%ﬂd? QIPT‘F‘&tll Sfioxglen-3-Hemethangsulfongde r esi due was purifi ed
on sil i f&gtmebyl-lrdioxelan-8iwh(7dd e lutiran tatmehysidfytan (10 mL) was
ateolegite 0% gigjitogen grppogphereo Tp theurattosligud, grighylaiee (1.87 L) and
compound as a colorless oily substance. 40 Production
Exanple 5 Preparation of 2, 2- dithet hyl -1
3-di oxol an-5-yl net hanesul fonate 1)
2,2-Dinet hyl -1, 3-di oxol an-5-o0l A

Rlrfl] ?ﬁcﬁn@

2. 2-dimet hyl - 1, 3-di oxol an-5-one (930 ng) sol ution in
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colorless, oily substance. 2)

2,2-Dinethyl -1, 3-di oxol an-5-yl net hanesul fonate A
2,2-dimethyl -1, 3-di oxol an-5-ol (743 ng) solution in
tetrahydrofuran (10 nmL) was cooled to OCin nitrogen

at nosphere. To the reaction liquid, triethylamne

( 1m%l7anﬁ{“}f0%>ﬂ ghlogdHYRQBE) wert eaessively addel acdfiCofalldeed B2 minutes’
gLier Slleqaddisien p{wtyatediemdowamdGpivfralhlapide solinyon30ie reaction liquid

- i Hseagacted githiehyhacetars {Tde catedt whsoweshdd veitt satuadt@tbrine, dried over

10

a Qs ArpgpTHUhs et and senosed eftthoselvetihy distifletidnan provide 837 mg of
| i e ditle Gerapaund asmreoderiond okidet hyl acetate. The extract

5 shed with saturated brine, dried over anhydrous
Tlffi’rﬁ’@mﬁeeﬁ e and renoved of the sol vent by
ditd¥naratia A Sy)-g & ¥l 4 gthyl #ndeghvibenzenesulfonate
conmpoun J “’Qé‘”%ﬁls 65?%Fﬁlé%n%mﬂ(a2 4F¥nmgtb]dth bdlomallFMYBrrﬁthyl 4-
P ﬂ@p{eg@s pratq A6 gie) whieh 5 apped setkmpwa subglande, was separated using

k- 4D/ arﬁelt Gl Ltd, Premb | 5 eng bowaseitthanbs 6/1), Twprovide as the

-k |fﬁﬁ§1uéﬁe 43% pug @A(4S os R balyaff the title compound, and as the second eluate, 477 mg

15

20

( 2L ARoredS) brstyief the titlg cetpauoflan- 4- y| ) et hyl 4 10
rret hyl benzenesul fonate (976 ng) which is a per se
%ﬁP]%&bstlance was separ at ed usi ng CH RALPAK(r)AD

o pimethyl lginsridinAea} -5 3-dilhy i pidars @-oﬂ<?8 rrg of (4S or

T ‘Héd’;fmef‘l Ylpee-¢- ylmeélyagmpathd -yDelntidiagdrd2El- deeimidazol-2-one

eI uat e, Tag¥-pipgridisfd-yl43 -dihydtSP Hotwdyimidazéleorei (Bé0eme) solution in
trppthans(l the camirugd 258 mgd as aiftaided(if PR)Yudion Example 1 was

: 3 adrjed PR YFIRRS; p,_fgllov[re(daas agditiGR)f-sodipmtidcétokjtdeshyride (380 mg) at

25

y F981 Kperpgse ddif mivpdgplutidn Bastiifrgdiat oeciehpaziung a2 aburd 1M

oA@Ieeys sodium hydroxide solution was added, and the reaction liquid was extracted with

3¢ lelggqr@p iTheypdragy] wis grashogdhitht saykat dl bpiee ideibdiovier yhBydAouB mdinesium
tserf Ahasobignidty-distiflaéon, el the resulting residue was purified on silica

. 1g¢|09@mn@mmwgrap11y GhlbrdfydrmetBidobe 5/l F3043 @ prdvid®€79.5 mg of the

30

B@@C urddsatcolorlesssolzD di chl or onet hane (15 nl), the
A 28imethyl- 1ésdmdoiaaMnﬂ]inat]@l}PB-@ﬂ@;ﬁirb[ﬂG]—E!é@lﬁp| el

-walsnetfaamem@wifyddrﬁ -tihpghre 28 bemeimid-abll ooved by addi ti on

of sodi Tlm dormipaast (B yrighasodbythicd die | vaB Qistalyeddh dinhéd®/Mormamide (3
t mihendtothesohifioe 60-veth Sofuti iydAdeves dipdr§ib©U2@ngy RN Ydded at room

.t empenata fatlofved b33’ sliingAARSIGILSH OF (%)Y HaREhER1 3
- sdibxalihylpasthpldcaethylaededd sulfoae 140 ud) laﬁdﬁbcﬁas‘é\ﬁﬁl iodide (20 mg), the

35

evenativn tiguid wiat irredlat 60°076F 1M hokRe TR Lch@ich [HAGS WSO
wietnpers@te,lfoatigeh IV iag@ouddodReh IB¥RxidR @Slﬁgcﬁpﬁg ?tﬁfo@ﬁi ?);m

- 2&tactichatith, ety Hoaiaes] Tk ckifRt w8 sz%Héd wivh Gheitbd bl @ika over
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amiydroas mfHitrh BEfae Sdnthved ¥@ke RWehft ek iot, reling r
COh P 16N 60ARIaQBT AN c(h%]:hzg e;ﬁ%e ngs cetate~ ajl -2/ ;)nﬁ) e
3fkoiijle 10D. 00 ¥f @tltlg &n@oﬁﬂd % dal&etdl, t0 1§ sRERAUN

CPI10{[(482, 5@ klly1- 23 -dioxolan met 0 -

bt o e e e S SR PR Yol e

spi r o 4Theltwo UR@s & diastereomers of 26,6 co ounSH!%O 2 mfg as d)btau}cd in 2) were

yﬁ‘e"aﬁ‘%ﬁ%@ﬁm@%%wf} L % o i
ﬁﬁ@tliﬂé%gm Sundl met hy? 72 rrggi\" (51% { 3411 S or 6R) body

sphuidon, 8 yer;?yﬁ%Si '3“? @psgér G@Sé [#gﬁ el gly%ﬁendmatyl}_

j-dil‘@&'o

M nut eSfheShin fnpdunt Y44 t%gl% wa 0 )
S 8 hemga: Jﬁf 3“34 moSd tm?%ﬁ?anaf o
EJ&M 4 c?oto ed sod1um

o‘,jxﬁle edr“? 310 fsw:éso saturated

fﬁ’ired Jﬁ‘e 38?;?&{{'[ o%:lsllca su te rﬁﬂl% (x% %ﬂt Byndlstﬂ ation and the
§

rep?rs e ?tPQEqu
rt)flqs%;i}é% acet - U1 )V@He &g ket ﬂ BOW aga éolorlets oily

sat ur at ed brine, dried over anhydr ous magnesi um

sul fate, removed of the sol veAf by distillation, and
the resulting residue was purified on silica geI

col um chr omat ogr aphy (hexane/ ethyl acetate = 5/1 -
2/1) to provide 100.2 ng of the title conpound as a
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propanol / di et hyl am ne = 6/ 1/0.007), to provide as the
first eluate 44.1 ng of (6S or 6R) body 45 of the
title conpound. 4)
1-[(2R) - 2, 3-di hydr oxypropyl]-3-{1-[(6S or
6R) spi ro[4 5] dec- 6-yl nethyl]piperidin-4-yl}-
1, 3- di hy BrNMRECDERSFhil #2601 9H:n0n S sTHo(dhmpound (44 ny)
as obt ai 2§ S B m)RPS - 29§ Bb .8 @531 4¢ietmphydr of uran (2
m), to 3-34A-GH2ERD eIl idm).d.26di40(1H2m)yL) was added
at r oom Gk HL.oDF 28FB4€tEmed for an hour. 50 The
resul ti Agl-MUt20edD o#4%2 on was cooled to 0OC,
neutralized with I M aqueous sodi um hydr oxi de sol ution
ar@‘a@erzact ed WI th et hyl acet at e. The extract was
8 { drobyyyi 1£i-EdS )erpizro[ 2 idvy-cdi-dinsthyl |piperidin-4-
A s 3idilyise =17 il'ni 23U PR L] E S Of t he sol vent by
: t37{F{Satfp[érﬂ%ﬂtré-ﬁm@thyﬁmﬂmmﬂ] -1 A<iildm-Whsheprimidaretd-one
on sil i da lgeneridinedrak bi-dikgdiolHbdnaiytdazal2-ome 60 amhytion in
( deirabydeigram(Hdtmbh die cemp@ymd Y3.02g)ms obthiled RPr&lumorixatnple 3 was
t iafiedl a¢ wepdemerrafyreqandohorsesly, widtuy trisGstaybsbdladtes (4568 g), at room
B‘F%WWH Nivroigpbidytpn was irfed@6roph9¢dnperatire 3&-2Thdd( tbllowed by
H ition of 135M aqusguy BEjumhydrogitle 30l@®n(ahd ExtractioBwBibelBordf(m. The
0t was d5isd Qv roys nB2eBium shifts khduemndyv@Bof4het0lvint by distillation
?rg)rowdqél B¥ g pf g tqtmoqpomdgsa P34, (vtlld¥yish brown solid.
) 1-8ethylewfopy B | Aaproft. Sigot elrybineth ) Rpeeid a6y i 0h3-Gihydro-2H-
[bemldﬁzok2'@nﬁvdroxypropyl | -3-{1-[(4S)-spiro[2 5l oct -
4-y1 met AP o qp"'end - 98-2) as ghitaihed in 1) was dissolved in chloroform (150 mL). To
ihe:smhmﬁv By Rrined A zilaodmetharRswdfoeylTblotijle (1.94 ml.) were added at room
¢ el jopved by @ thours Vatipmgigtay topmi tpepdratie - Thy tehetibp Kequi fvas
@;1@‘.3 vith pfdorgfomnaag whshed with satiftated aqueous sodium hydrogencarbonate

1 sﬂmg@r i1 preanig laydr Wasdiriag ovep aitiyidivesmagriedamahife, oeroved of the

25

30

35

( golpeyt By dis@iation and theresultng ratigubrves pidfied ch5icaigyl coba

c Shipmaingraply, (ORlogforagmehinal 1 /i A 1571 )oid pedviide 5 A2xadhetit@ compound
wasa paledldwadilyrsobstaricenper at ur e, and successi vel y,

s il -(MethylbufoeylpRyih dt4Shypird[26]oft-Afhetypipéridi®oyl} -1,3-dihydro-2H-

t benpenidazol-2ondhe ni xed sol ution was stirred at room

t enper aThwe twofkands 2f Biestersomdrobil theethpbyndl(3. 42 @) hd dbdainedfin 2) were

1 séphated usiog SHERAIL PAK DD Dxiceleos Bhdlid @Ry R08 cXt ract i on
whehneéthanidiethynmiies: 4/ PB0HES prokige 8 the HrsOMBite ankhydr @8$body of
ntgride composnd.f at e and renoved of the sol vent by
d#B3-{1-[(48)ispiro[2tQodpAoN ety ThifBid-40¥1} 3 3UdBy drd -t dEBbenzimidazol-2-one
conpountheasnpopal @,15phd ddWifed iD3)0MR ISV in 2rahydrofuran (70 mL),
1 to( ¢ satrdafretuty imBohitm(fRipHd i dethdh9db fidanydoNBbAY.9 B PRas added
r hidbom terpkdaturd andh-stiirby thi 0 halds. HRGENMARER! sodiuHdrdQent ABonate

- conpunds adic@& W raasticliqaidvatet thenbyas\WRGatdSHR] MBI abdthte. The
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C bt s wasiell Wathshuratelichrint, igied 6o bt Brobs BN AT uRe, tdmoved of
ik salneht bpdiseiesn bRy tes@ithOretigR: vab pRARH dn WBES: @48 column
athro@aorafle ReGAY Hhf acdtal Layed: By %rd?/ﬁiéﬁsse gséf*tﬁé thtﬂ:%oﬁ&bound asa
r osdoridsedppgr at ure. The reaction |1 quid

Wt R {[4R) 2 0diatetRy BN -N@QREN - WintdthyPas Wl Alg u -So 4
Sﬂﬁiegim]ﬁg&rmc}aggﬂ@&% 2R Iﬁhhyg&ofl %?ﬂg%m cl gtéeff

was dr i ®eh-peS)spid 5&%1&&9&1%&&&1 SAlyih QL £.q 12midazol-
t D2 598 VRO his Vel Sl lrbn A 0060 %ﬁ@%&ﬁﬁﬁ? 72% sodiam

I Bydridé QiMBDeRish] {06 wal 4dde@ar 96 feftip s or 30 minutes.
15 OURLOGRARAN, ((FHL 25 AR TOLAAI A a1 éﬁfg@z
p£1@f$hﬁ@(7@5% wis 2ddel gl@d §tlr$ Gt %96?09 l"}rfl urs A e é%)o ing the reaction liquid
Y%lrbtﬁﬂvtenﬁbllabﬁns B3 dde wed b?( extragti w1tlin ethyl a‘ccr:%%t? e extract
1W£sN$zIs (i 5 t:% emové(/i of the

) RIRES By%s‘ﬁliatllonydnh rg in n s1 1ca el co

&Tﬁo Xiﬁi lﬁll é%e ) 5{“71\2 p@ﬁﬁo dg?&é@ gu drlgnﬁompound asa

)
hexane/)et an%{ﬁr ?ﬁ:ﬁ; A l#é) Spﬁ?[%ﬁg’%g m“t“:‘%ﬁg]#’&?f“‘%‘%} 13-
the first eluate21Sgof (498 body of the title
conmpound. 4)
3-{1-[(45)-spiro[2.5]oct-4-ylnethyl]piperidin-4- yI} 1,
3-di hydro- 2H benzi m dazol - 2-one 35 The conpound
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to which | Mtetra-n-butyl anmoni um
fluoride-in-tetrahydrofuran solution (9.5 nL) was
added at roomtenperature and stirred for 3 hours.
Sat urat ed aqueous sodi um hydr ogencar bonate sol ution
x‘ﬁg b eactlonllqwd whi ch then was
extP; WZPW Tonﬁf%jtf hloridfhe  extract was washed
Wi th.s g)d’ﬁ Pigied/ierS) wandishobyad immethans] ¢ fmL), to
sulFgt ‘RY %8“8‘? etPﬂ’el OHIliPR AR5 Bl ersdiidd aad poredderdn
tho e U}"{‘? PRSI Wedeatien iiqustiasisondensedi anddhd regdiing solid was
0

th itlg SeMRQURY s Aecderiespsolid ] / 1
Wg%aﬁ%gﬂﬁ)é) %4 ﬁgézzéﬁpound as a
3

I =t

o
i 1/ 2)
col orl e (4H,m),1.75-2.10(4H,m),

1- {[(4R ; |23f12é3%%§é2~aﬁ4@ §rret hyl }-3-{1 -]
(4S) - spef A0D-408(3H,m),4.65-4.80(1
10 yI met hyle]S 7 d Eermﬁzﬁr(}mﬁ@@ﬂ%ﬁ&ﬂbmm—l- benzi mi dazol -
S)-spiro[2.5] oct-4-yl methyl ] pi peridin4-yl}-1.3

i m dazol - 2 one (2.94 g) was
VHW“" ﬁ and to V\,hl ch

X %@éﬁj erature and stlrredfor 30
P Yf?gﬁ E{itqngﬁ Y 1cbﬁ]1)mopan] 3-yImethy1) piperidin-4-yl]-1,3-

HZ %3- di oxal an-4-yl met h
é.l? i 1”36111‘51"30'1(217[ -bpnzigidagel - chﬂéé ghyrdution in
e*FO’ﬁ‘B‘E}Pé( Aﬂl @obtapef imiyodustion Bzamplohwas
a“ %ﬂﬂﬂ ‘ffﬁ"é‘ 5@&5%? sodip faceieeybartdiadiide (2.0 g) was added
‘6% e@' HPGRRFE- doiiA reastion Hawid 1Minquesus sadm
éﬁ FOUURR RS addedy il axpdiby iexteiction wislethl@eetatah ﬁy@@m was
an

Qe P?Sd{lgﬂ&%llg%%l%e then ths sol vepy wae fistilipd d the resulting
YV%&H e %Sl I‘F?egei edyng Flﬁ@m?teghRJWéclﬂmfmﬁmdlhaed “oi90/1 —

@g:d gh pal¢ brargmel etdsolid.
S@?O&YD 311 lrpﬁlcmale 2ghptang-2d ' oiyclopmpen] i3 e
alpggdﬂa‘w Hal & dipgiogll-begeimjdagellermnce. 55 6)
03)IIJ@P éﬁﬁbps(ﬂbyqu}edgu f) was dissolved in chloroform (15 mL) and
<pi Yoshesaitivaifiust trydthydanking (12 mL) and successively methanesulfonyl
pP}ﬂ‘é‘ﬂedﬁRM»)We}'e addgd at DP8CBYI@6 by an hour’s stirring at 0°C. The reaction
dlignjdiwes dilted avithi athiyll acetite id ovashed ywdthaoh bquebwiodihiehydroxide solution.
thngF 1yey wagdriglyivar anbpidrbws haggdsivhy) sulfase i $GI W@ Of thélsolvent by
nistlstion. TheSesulting resgduc whs phifitd %o kijich @@ &dtumn chromatography
35 ctehbyrdfeter/mebimeho R0&0H20/19® 68390 MEEhaGebnohd as a pale yellow,
stilysubdarcor an overni ght at roomtenperature. The
r BaleMlatinyldul fomyld3a$(1ROIR] @85 Gko[badyelof 1121 Jhsiatlel B mgcﬁmpkdﬂ;an] 3-
veeiyligipdriiih-tiy AL, a0l 2H- Gedimih A2 bnb0 g of
title cBrgouwrdhdasf aptizell ienbeBSE thol und (1 90 ) as obtamed in 2) were

40 sdpi( G AL INKTAB 202k W, B1

OhekBreletiB6flAdit i)l artind 9-911-/(7.5(84tb| pfvidk- af ﬁle i]fpél 5@0' mg of the title
2c0hioBud AR AFS, 1F) Bodd’- 3. 42(3H, m), 3. 52- 3. 64( 3

34)856¢13( 118 (38 #o[BRyde[08 416 ;
7y11-0{3§[1512)@gc821_1“;181?§p [6Ry cﬁf)z[%ﬁél%ﬁp{gw %é '?%((%H plmﬁ rS;hmeﬂ]r)(;i]p1per1d1n-4

45 ES| - M5( RN clibhe (440 thef aobmmitn \EJS%PS%@&& lﬂrﬂiﬁﬁ% (5 mL),

lanld2e tYidh Omcﬂra-ﬁ-bb(@faﬁ%ﬂﬂﬁﬁﬁﬁ‘ﬂd@rﬁﬁ Eothtionda {elra ) was
Aalledpirsodd Rhpetue] a4 slikfeRt AGe fight. ¥l d‘fbﬁ!lﬂlg%@f tﬂe lvent from
Lm&gi;&?im% the fbsM(E}lg ﬂe‘s)laue was puéSied on silica gel column chromatography
o+ MFRZ QDA
o 3;:)[1&, T %t]'o‘rf])gcgftl do 294 51g1qf t}%:e ytl(ﬂe o gound as g colorless
y3) e hytijrrethii- p@fd&&bﬁn% 3)1 4L {(?TR 38, 4S)-spiro- [bicyclo[2.2.1]heptane-2,1’-
chybsghio EYBY1TP Qﬂ 8-dil{ -2H—be mud ol;2-one
Rl e e
h@lFor: (ORLH, A 18Ed 60Y "/o i is.\s egsion) (100
55 G Agked %
ﬂﬁﬂa‘g Added 2\ %o%g@nﬁﬁre n‘pgl;l@a? reh Bor 35 u C A es e rer@ ing reaction liquid
sodi umtri acet oxybor ohydri de ? O g) was added and
stirred for 2 days at roomterrperature To the

reaction |iquid 1M aqueous sodi um hydroxi de sol ution
was added, followed by extraction with ethyl acetate.
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eEmﬁlﬂe4420 nmy) as obtained in 3) was dissol ved in
1 gt

~2,1'-cycl opropan] - 3-yl et hyl | pi peridin4- yl }

2)
1- (Met hyl sul fonyl)-3-[1-(spiro[bicyclo[2.2.1] heptane-2

, 1' - cycl opropan] - 3-
yI met hyl ) pi peri di n-4-yl]-1, 3-di hydr o- 2H benzi m dazol -

-one The conpound (1.53 g) as obtained in 1) was
ditksempeehd (35 Thiosebaiml (S odic)ionRtnpd: Lo Gded Hd0@Gred at 120°C
Tdot heusoTheiedier b0 FIR%tsbiliainhytiedd (b6l didpedsioh) J108m8k) and the
s wowpesd (#3yngyes hltniesdinfPoniittiondhapieGavHs 2dd:dld theedabtion liquid
addizd atzn @@ valfaflh boved Thyreamioh Hguid $:asSédoletl itdghoditedferatdldQo which
r d&tequerns sddigrihgdrogide shiliticheds wddel aet dxythet@bwliaétBylabdate. The
wastretived wishddwitigeseouted sbet] difed Ry eraahidee:s slhdsivaisul fard femoved of
orthyasalvent|bayiestillatas add ihe desalriag reaidhiy 6HisqusifiBRGNEEdal4d column
s whfoak@gaplly (chlomferth/ aéthinot=- 800/Vend/1 Py préliid 13k hitl dreHd-title
Thrempesd kg a pade yaloweily sabsangelr i fied on silica gel
C6) tiithphogrbtygroaphyth ARt ytH- oIR8 M8tspaeVicyTloRONI heptane -

- 2204gdloprapap]-by InstehyllpHRriginat yI NS-dihjdr&2 HUTRAKIEZAS-dhe
paldoghddridew, oily substance. 3)

1- (Met hfhsednfponyd (133 mgflad dbidthed 355) was dissolved in methanol (5 mL), to

4 ShichpiM Infdodchioeit aid (D0 Ly eps alaed atZedkn tedpelafié 30 eBfor 3 hours.
y Dt ling |thepiopefit off fiond tI‘M&éactlorﬂlcﬁlquﬁ&&u@'ﬁg sohd was washed with ethyl
b ecezdtenogpaire- 128 aipeof Ttk @updind €Sa &florRd il | soners

of the HNMRID;0D)E0.290.BRIDRA),AUAEE5(10,R), Wer e 40

separ at eds-0suag kil RALBASaIY), AB-{ 8iged), Co., Ltd.; 2

cmt x 250em122Mexpned-2shangh) xkes. m(hgm he = 9/1/0. 01),

to provide3as(SHye),3 h9- 2@ HmLE71426 (0N, f the title

- CONMPOUNBLO4(2R,dd3S5.3 4 SFHBRHO S, dd =53, 1{116 AR 3S,

48) - spu4oﬁhmsmirﬁj,ﬂoé?.vlildzﬁpﬁm?mm%cl opr opan] - 3-

yhnet hyE3lpviger20el ' m4-426.2
yl }-1, 3-di hydr o- 2H benzi m dazol - 2-one 45 The third

t @linf ipeit By H oL - 1b & MIZ-&E bR 3R 3 carboxy-2.3- ]
tm@amm_s m) was added at room

t EPEr-EUS)rspirapa ]Gk uylBehfIRipeABinOMRT-BLGAL or 4’1&}-232 4-trimethyl-1,3-
dﬁmkolhﬂ-cn-lpgmahﬁ}nmgﬁirwﬁt befn&ﬁ’:fmlazgm oﬁeeal(:t ion : qui d,

the resuk1-[(A8)-4p@B[208]16ct WASmEHYIIdipBidiny1S1 1! 3- ‘aﬁly&% 2H-benzimidazol-
CRLhENTST Mg PaRRIbRSHA R xantgid ) OF %@fxﬂ aaak bkre dissolved
191dlﬁlethﬂfo&hﬁﬁid9ﬁo%%)”&d% wid&ﬁ 66 L7b® SRIRAY! de 8il dispersion)

$was addfd R Pbdnd t eand tnr fo 30 resulting reaction
éﬁﬁf‘ﬁiﬁ ity
e T f:xtrac w dw1 Hsous
olu ved of
e Hias il % %%ﬁ LR
Gdé%l’ff’}?
2 %g 2y mldwaf diszobvediin @Hﬂh}ﬁquv%{m mlL),
@C?le’aeﬁq
hBTshos siliraged colppsiremateraphne
10 6) 1-[2-hydroxy-|-(hydroxynethyl)ethyl]-3-{1-[(1R

1h u?d E ol dbyhe (Jméf QS)O%Q 14-
/S lﬂt%r (S’Zﬁ:a ggognpound as
lW&\a a abrgeqné@nge@aqa@@ﬂ@ stirred for an
o)
thangk T PO7h 46k tapravidn b0 & efifred amjnerbadyoif theditle
3S, 4S)-spiro- bicyclo[2.2.1] heptane -

th?lBél{ZE}les&lﬁJth\é‘a xample6 as th d eluat
dgcé? ; é % m{empﬁ:ﬁ%r an 12 Sfcotl‘;r :I?a o
%’E&% gfﬂ a eda Ucous anu #épﬂge soqwu ion was added,
91 tf
st?ﬂ
yiio
Pr du tion dded and
yd?;gw e
] 1& 'EW“YBT SRereimadayoliZiens - (ef é qafb@ Y-2 3-
EI ned.in Product| on Exanp
BefFACen uid Ts£qeledied° Sorndierhich sewiated aqueous
%%gt@ qealeiSliion asas pdded dollayed by eximption with shleroform. The
l‘the oY SPBRERPY N sWfater rpmopedhef thresolveny tatdistillation
O‘W
v??l’ 'ﬁﬂdrf dres qmaie odw (G my endiFR, émmggmémyﬁ o) woare
15PiFhinmRAtvankdp ml)spd e solver/wey dissllqskafl i The respRinggolist was
the title conmpound as a pal e2fellow, oily substance.
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20

25

_d' Rl ops%lpﬁm

' H NVR( CD30OD) 5=0. 29- 0. 39(2H, m) , 0. 46- 0. 55(1 H, ),
0.66-0.74(1 H m, 1.46-1.68(6H m, 1.79-1.86(1 H m,
2.00-2.12(2H ), 2. 28-2.37(1H, M, 2. 53-2. 59(1H, M), 20
2.74- 3. 26(SH m, 3. 49-3.62(1H m, 3. 71- 3. 82(2H, m),

3.94 5311 6HZ 408(2H dd, J=8.1, 11. 6Hz)

4 Vpshe \’él 1 gé) #pt t]pe Q@ecpmp@gk sm:olorless solid.
ESI MVB( + Dd 35( b‘E)é%ﬁﬁPH bys) PBa@ Ekmak i on of
14(2S or. : zagap )3 A 82Ty SR YRH.m),

3-{1- [(3 33D 3L (ZH.m),3.69(2H,m),3.92(2H,s),

3
yhnet hylﬁ; ég?}u@{snkﬁ ey 21
benzi m =2- Z§F§) 3-carboxv 2 3
d| vdrlo>§yprop| onic acid salt 1)

fo bog._ oct - 4-yl met hyl plper|d|n4 yli 3-{
[ LI SROXRLODYVI-Ra 1-[HR, 35, 43)- spiro[bicyc
d|2 - , ] uoﬂ_ nethivl [p -.; Xl g-dlpydro-2H-benzimidazol-2-one

bﬁllf ~hio , de
34y i ﬁﬁl lareqfaw«yhmetbﬂg/ﬁﬁar[@& Bi494- vl } -
3o gL 05 *t?%z ?jF d%??kﬂpm@a@rﬁey Tty Ipipgridins4-bt- aﬁmlwdro -2H-
i ne "'- neg aSSI um i odi de (372 ngy) were
ﬁéﬁ iFXeNE-dd Ihentarr-2d yoyclaprgpand- dvhi ch
] ey 2k bpamiga &108¢ 07 2) esiolgaingdin 4) of
‘Big 190¥5rhin Gimsthy Hermemida{@s sili.anét Which GO- 72% sodium
an Gr m?@lqnég“d B fighiyay added atapom Bmpktatyns ahd stirred for 15
T [: ARciygn liquid, a [(4S)-2,2-dimethyl-1,3-dioxolan-4- -yi}methyl 4-
4§§et bfnzz?n‘fsf‘}f?ﬂé‘fﬁ’r@ 2 g) splyion iaptligsthy forgainidet(hyil.) #vas added at room
WT%?%%W?%Q@OT Shaggs. Jhe reasticpitgaidrved coaled to room
PHIPGRIUS HO E@ﬁhﬁh‘@P]@t@@ﬂi@h@}E@@m addedafollowédrby extraction with ethyl
d PSRy b S imashparew sl with wolss daiddr @uhydrownodium sulfate, removed of
gﬁﬁ%‘fv%&t by istiliation end the tesulfing @eidnd was parifiedboresiliviaghl cohifim
ﬁ'gom@tagltapluﬂhﬂaq@i pthylsattate &t9¢€d- HdVeguevideingdng efhe title compound as a
cKtledlgsg@ils sybstanesn was added, fol |l owed by extraction
W?} (@R h3:B-ditydroayrsopylhe { i RALS, 4998 spindisibetb[ 12 1 theptane-2,1’-

' sﬂ%@rwhéwmlmesmmhﬁmeaﬂ tearitiiaadl @-one hydrochloride

30

35

40

45

50

55

sol ut i ofhe @ripeundV & gamnpthimedsn hagsekssalmdsn kdmbgirofuran (57 mL),

r e Mihydrophdorioicideh® mby wes atdid htaddrn renpefiturdnd stirred for 30

r baws- t Thegeacten It wasiepiralizéd igychdditioh aaquedis ksddiem Ggdrogencarbonate

cedlwiion at @96} Eniletvedbapivict{dnaxarye hddytie. ATR eRtRt waslidshed with

Satyratedbmyrepdricdevér. adllydyousfsoditif stilifdid, erfed 6LHAE scdSent By distillation

peridghs/zsehyligng residueywas phsfiaineeilica gelibo[u(rQShﬂiinatography

2Rplodn@rdinbritatiods 1 02- 9825)1Y biokiaR ¥ l4h £3f frde bhihShodSRIF TR title

[ @nipoond. -Fhedmine body was dissolved in diethyl ether, to which 4M hydrogen chloride

ySaliionyn dipiane (0.9 ME Yhwdd iddd a8 rébin{WehlpSrartkd: DRO7KAD HA&MN ot from
- tha essulfidgsusBiRsion, tharch@ip 2okt wal Mﬁmmt%bpah}q aBGtd(1/1)

smixturd eprodd DN of the AiTe @npatndRabRaeksisMidl)

di ssol VEEINMR(CB{OBYy0lonh3R@m, rﬁ)?@aﬁlb)sv(m%d to Wh' ch

M hydr o&63-0.73@Has), 0. 6ol )m)V¥ers-eeifded gt T oom

t enper at.u6-2.08QH,mid. zmgh(mrm)@rsz ORIELGt . The

resul t i ngp-8 2AGHIM)B.41-360(A DS fgopg@ghhg 0C, and to

whi ch_ snELse3EH gL E204s7(PA ny odsUm dpig pggencar bonat e

sol ut i onzwago@edey. 3£ phi( by extraction with

chl or ofmmus(liheev)em 12399 ] was dried over anhydr ous

magnesi um sul fate, renoved of the solvent by

dindidstridl Appleuabilignd the resul ting residue was purified

on sil |ms@aimﬂa>@ﬁdémslﬂttﬁmmﬁﬁin%{r@ml§¥t to inhibit b f nocicepti
(mRlcoptif re¢aptorORNA R areu@él:la a‘fé a(éﬁilsp%@éék %?ctr% omggiv(;:lfgzir
ofuch #s2Rn@FIUR Pail Q¥ topdratt R Patnl fulgBaind QHR! ¢ th ic pain
adiid meurbIgry re(igveraghmdt t@l&gnc(e%ganargiﬁi)c anﬁl@és &Eﬁr&gﬁt@ él ]'Kl

nglicvesslagaind deihcBddby &fndrdbiiT AR

salldietion; aiSestdieshantdre dn@destic b ﬁt%léh priorsQ
BYOR6 for weEned imbdifneat 4l dzsﬁlgﬁfagifﬁenésﬁ ﬂ;%iﬂé qg'egi‘%v%@ﬁ e::;.:;cand

the title conpound as a col orl ess soll
H-NI\/R(CDBOD)S 0. 35(2H brs), 0: 45(2H brs), 0. 84(1H, n),
1.14(1H,d, J=6. 2Hz), 1. 20(3H,s),1.41-1. 82(8H, m, 2. 01( 2H,

n,
2.78-3.25(5H m, 3.30-3.51(2H m, 3. 69(2H, M, 3. 92(2H, s),

0-[2.2.1 heptane-
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10 2, 1" -cvcl opropanl - 3-vl net hyl ] pi peridin-4-yl}-1

3-di hydr o- 2H benzi m dazol 2 one hydrochloride 1)

1-{[ (4R) - 2, 2-di met hyl - 1, 3-di oxol an-4-yl methyl }-3-{1-[(

IR, 3S, 4S)- spiro[bicyclo[2.2.1

] hept ane-2, 1' - cycl opr opan] - 3-yl net hyl ] pi peri di n- 4-

y 1 41zheinmer i diggeneoagepts Ty ématingiddect qimeptabegnitiBe nprindlifyliR attention
3Yeligishyramctivibbiisopdar efdleaminl isphibityeremedy focyobizopirepapgents for
3-reating neurodegenerative diseases represented by Parkinsonism and chorea; anti-depressant
yl%trﬁﬁylg]agqngefm feptive-djgoyder; tBatifigroy graphidtib egenisrfoidizhetes thsipidus;
- drvatingtor propgylaciis aggstsforedyuria; and rohedyEsmhypbtenspnwad the like.

di ssol ved in di methyl formam de (25 nL), and to which

60 - 72% sodi um hydride (an oil dispersion) (418 np)

was added at roomtenperature and stirred for 15

m nutes. To the resulting reaction liquid, a

[(4S)-2, 2-dinmethyl -1, 3-di oxol an-4-yl net hyl 4 20

et hyl benzenesul fonate (2.39 g) solution in

di met hyl formam de (5 nlL) was added at room
tenperature, and stirred at 80C for 5 hours. The
reaction liquid was cooled to room tenperature, to
whi ch phosphate buffer (pH 6.5) was added, followed by
extraction wwth ethyl acetate. The extract was washed
Wi th water, dried over anhydrous sodium sul fate,
renoved of the solvent by distillation and the
resulting residue was purified on silica gel colum 25
chr omat ogr aphy "(hexane/ et hyl acetate = 9/1 - 1/1) to
provide 1.80 g of the title conpound as a colorless,
oi |y substance. 2) _

1-[ (2R) -2, 3-di hydroxypropyl]-3-{I-[ (1R 3S, 4S)-
spiro[ bi cycl o[ 2. 2. 1] hept ane-2, 1' -

cycl oropropan] - 3-yl net hyl ] pi peridi n-4-y1}-1, 3-di hyro-2
H benzi-m dazol - 2- one hydrochl oride The conpound (1.75
g) as obtained in 1) was dissolved in tetrahydrofuran
(57 m.), 30 to which I Mhydrochloric acid (19 nL) was
added at roomtenperature and stirred for 30 hours.
The reaction liquid was neutralized by addition of
aqueous sodi um hydrogencar bonate solution at 0C,

foll owed by extraction wth ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous
sodi um sul fate, renoved of the solvent by distillation
and the resulting residue was purified on silica ge
col um chr omat ogr aphy 35 (chl orof ornf met hanol = 1/0 -
95/5) to provide 1.42 g of free am ne body of the -
title conpound. The am ne body was dissolved in

di et hyl ether, to which 4M hydrogen chloride solution
in dioxane (0.92 nL) was added at room tenperature.
Distilling the solvent off from the resulting
suspensi on, the remaining solid was washed wth

et hanol /ethyl acetate (1/1) mxture to provide 1.06 g
of the title conpound as a colorless solid. 40

" H NVR( CD30D) 6=0. 27- 0. 38(2H, m, 0. 43-0.57(1H, m,
0.63-0.73(IH mM,1.40-1.69(6H mM,1.78-1.87(1H M, 1
.96-2.09(2H, m,2.27-2.37(1 H M, 2.52-2.60(1 H mM,
2.70-3.27(6H,m, 3.51-3.60(2H, M, 3. 65-3.80(2H, M,
3.87-4.03(3H,mM,4.52-4.67(1 H n,7.08-7.16(2H n), 45
7.22-7.29(1H, m,7.32-7.41(1H M ESI-M5(+20eV) nlz _
426.2 Industrial Applicability Those conpounds of the
i nvention have the action to inhibit binding of

noci ceptin to 50 nociceptin receptor ORL1 and are
useful as anal gesi ¢ agai nst di seases acconpani ed with
pain such as cancerous pain, postoperative pain,

m grai ne, gout, chronic rheumati sm chronic pain and
neural gia; relievers against t¥4 erance to narcotic
anal gesi c represented by norphine; relievers against
dependence on narcotic anal gesic represented by

nor phi ne or agai nst addiction; anal gesic enhancers;




BY0065

10

15

deficit, hyperactivity disorder and | earning
disability; renedy for schizophrenia; agents for
treati ng neurodegenerative di seases represented by
Par ki nsoni sm and chorea; anti-depressant or treating
agents for affective disorder; treating or
prophyl actic agents for diabetes insipidus; 5 treating
or prophylactic agents for polyuria; and renedy for
CLAIMSot ension and the [ike. 22 BYO065 CLAIMS 1. A
compound of the formula (1): RNY NNC (1) Oin
whilc b compstudinglshd ofmaa @j: - hydr oxy- substituted C - Cb
al kyl group, and Cy stands for an optionally
substigteqd C6 - CIO bi- or tri-cyclic aliphatic
or a pharmaceutically acceptable
sal t{\t her eo 10 2. The conpound according to Claim1l
[ is an optionally substituted C6 - CEO
s ocyclic group. 3. The conpound
accorlling t Caim 1l inf\whichaCy is an optionally
RSeR§f it ut ed Q clic |phgb|c car bocyclic
group. accordi any one of
d ai s ' e substituent on Cy is C1 - 4
al kyl gnpup. 5. The conmpound according to Caim1l in
which O0is a spiro[4.5]dec-6-yl, spiro[2.5]oct-4-yl,
20 spiro[ 3.5] non-5-yl,
3, 3-di net hyl bi cycl o[ 2. 2. 1] hept-2-yl or
1- gpivhiclt, I stands fafr 2 2y} dxgptibstiaredC,1- Cydlk? Bf P, ahd € ééhds for an
optiongltyowmbstitaied The Codiqa utirdychic eBlatio Garb@ y@idYer pEorQlf ph lcélﬁmany
acceptgble sfit thereathi ch R is a di - hydroxyl - substi t ut ed 4
al kyl group. 25 7. The conpounds according to Clalﬁl6

| N2WiThe onfpolud aedidiell RYORRXY R WY Cy Z-aR%ghEM4N -

bicyclichalipiiani yar®bdyvlic @blgy| or. 2, 3-di hydr oxya grlnet ))r/{&u‘é)?tg:u te? 6= Coo
8. The conpound according to Claim1, in which the
compwmﬂﬁmﬁﬁﬂ&ﬁﬁ&ﬁhﬁ t Wi B inf PHBNE -

mcyclﬁzedhpﬁdtﬁ@alﬁ)a%m u1 ?oup Congll vhit ng?as(al‘l)oyu&xgﬂ)]/ Substituted Ce—Cyg
1-(2,3-dih oxypropyl) 3-[1-(spiro[4.5] dec-6-yl net hyl

) - 4. p"[‘]@c‘%dﬂ%'o&d‘]acwﬂlméto?hng bhy g Qaifdsh bfﬂl@hlchqﬁ &su st%uent onCyis Cy —

Cs alkﬁ)grou

20

25

30

35

1-(2, 3- di hydr oxypropyl )-3-[1- (spiro[ 2. 5] oct - 4-yl met hyl
S [32%5]5 g{&e\{oh;%b?ddaﬁwr&m&o%lgwglr%%y RS spuorpi gfdz %-y? splro?Q 5loct-4-y1,
HO -
it o3 YA Lhy o Gy BRy YR PG o P by
?2 2. 1] hept ane- 2 1 -

o ...ccfl '%%'&gﬁa%lggagg% 4y BAEFCIAT 1Y Sinlvtten R i a dihydronyl-substituted
3|hydroxy 2- nethylpropyl) 3-[1-(spiro[2.5]oct-4

v %g’%‘ 5) ﬁ deer ccill I 4 agLE W (ﬂ)&l§23 -dihydroxypropyl, 2-hydroxy-1-
(hydro % rox % g@"?w TEWEplro[blcyclo[Z 2. 1] hept

is seleéfédﬁﬁ M(lo;n %@ l Ogof(ﬁggft%ﬁﬁ %1 W“ﬁlg/g?&mzp{llﬁé FEPTS§FHed Ry the formula ()

ih d6 cﬁg%%& Cal) ccept atk}JlI e salt ther eOSfdh -
1] - -2 H-
benm?dazol n’b Sﬁtj forfrubfh;la ;fll)wm irf-ylird 3-dihydro

benzi E?l g ?ﬁ‘d l{;% S’;%%g%lgg&ﬂ){sp glg[ﬁls]?cgélylkafthy%]pﬁ@@d@ 4y)r1]1bt3 t¥frydro-2H-

i 4-y b dazol - 2-
cyclopl%r )H% I i élSHth )T’E é_ %ﬂg} @ngﬁrg’tzéygﬂeﬁ%%@&ﬂhep@eg—g-eﬁﬁe
' hﬁflarpﬂam

ngmidazok-frenss onpound

(0
dibydrd SRER S H}lng (9}’“05255]°°t-4* ylmethyl)piperidin-4-y1]-1,3-
i aef-%% ' Idfez%ﬁ‘%ﬂ‘ﬁ-mw T AL S

23
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“analge
~ ammnes
cogmt

10 2-one, or a pharmaceutically acceptable salt

thereof. 11. The conpound according to Caim1l, in

whi ch the conmpound represented by the fornula (1) is
1-[ 2- hydr oxy-1| - (hydroxynet hyl ) et hyl]-3-[ 1-(spiro-

[ bi cycl o[ 2. 2. 1] hept ane- 2, 1' - cycl opr opan] - 3-

yl met hyl ) pi peridin-4-yl]-1, 3-di hydro- 2H benzi m dazol - 2
-one, or a pharmaceutically acceptable salt 15

ylmetﬁ)hﬁﬁp%ﬁﬁm 4l lmﬁlyﬁl%'ﬁ%ﬂ!&&m%ﬁﬁgg[gi bgg to Gaimd, in

mﬁm&ﬁ r sent e formula (1) is
orap gld? §&$%§§Q%mﬁ§$ﬁ§jpropyl) 3-[1- (sp|r0[2 5] oct -

4 39' 'Tﬁ& Mﬁouﬁ’d Q:@&Hﬁll'g@o G ) ik \ﬁucﬂt c rese y the formula(T)
15_;11532*3&3;21&1% E.,%ﬁ al %11;)16 Iﬂ@ecg%%gﬂggl%gﬁ C Xt d-\frr'{al %ﬁei)gﬁ benzimidazol-

e conpound represented by the fornula

( 1)10 '![‘ﬁe compound accordmg 0 Cla h1cht com d by the formula (I)
is 1 (213 élgycﬁo f)@ XY R& ﬁgﬁ)h% ijlnol d?d:g -2H-benzimidazol-
2- one ca‘ll‘}ﬁgée

3 d| ydr o- 2 ben2|n1 azol - 2- one or a

p h @I nﬂﬁl’i‘eedélr}p&ﬁldl abeARRERIARLE, S hich RE" gr%dung ?ep}eéenté% by the formula (T)

is 1- [ﬂﬁﬁﬂﬁ?ﬁ%%l&‘r yofcYDeRY-B . l(’%%pfbﬁ@bl 2 eptane -2, 1’ cycl r{3ropan] -3-
yimetMBIpeRGAULYILEL |d§ﬁy§1‘3°ﬁp table salt
thereofCCOr di Ng t'0 ‘any”one o alnB

pharmaceutically acceptable salt thereof 15 A net hod

foisthe d&ﬁlﬁb‘lﬁrﬁ%‘;&bﬁ‘(ﬁnﬂo cﬁmHPld '119@ thef 0815 ﬁﬁ?‘es ed by the formula (I)

is 1-(280@h@RSAyCi- me@Y lpRp§H- 36]{9% 2. S]Bc,q £ 3/& “Plpe 3 dlhydro 2H-
benznﬁﬂﬂogﬁ-%h& 9r a pRarhscbricafyd %[f
- anal gesi ¢s or agai nst a ctlon anal gesi c

enpaNeRS oo &Hd%@&,?&hgto%alﬁﬂp & éviﬁ‘é‘h ?h%! 8 o%ﬁﬂ re@&?é&tby the formula (1)
is 1-(2f30&1h§?c9&{}bidp 1§31 oAy 1d ﬁ‘ﬁ aﬁ]- -91methy1)p1pendm4
y11-1,338h e 26 Xe&él evel?:o a’ée n%) o1l ereof

di sease; agent for treatlng ~cognit

oaﬁﬁ‘@é ﬁ%ﬁdﬂf%eﬂtﬁa@?ﬂl il &%08 fo & hapé{spc% %‘3 ccépYable adjuvant and a
comp ﬁ?zc op?nggﬁl ;O%gé)gn ng arﬁ:glllﬁ'c eﬁé??é%béﬁsa%he" eof.
di PR ERLER Sl tgye %f K “ D R A0G BRONER 1
%n rlise asan zige%: reliever against
tolerz.\‘gmd &B{:Efasé Qerhevc{ra 1ns?ge\ﬁ epee Ol'Ja écr?%c gfge SiESY st addiction;

N 1 IP 1L and dementi
lty “ﬁc lﬁa%%g tg EAP lg* %Eg??f%ggtﬁ%vggopme;t:{

narco

()

N

t:rﬁ% 1s r e ty. remedy for
SChlZO f fi tx%a% %%ur degexﬁr&ﬂv ?s BP ?I%Flll et and chorea;
ant1-d§§ 5119 tfoa) li,% % $ o1 lt 1\ée 5’b lactlz“éflgent or' diabetes
insipi 9 regtu{én)%p y e & dgen or po rem or hypotension; which comprises

combining a compound according to any one of Clauns 1 — 13 or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable adjuvant.
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