1 DESCRIPTION Anti-itching Agent Technical Field The present invention
relates to anantipruritic useful for the treatnment of 5 pruritus
acconpanyi ng various di seases, conprising as an effective ingredient a

nmor phi nan derivative having a nitrogen-containing cyclic group or a
pharmaceutically acceptable acid addition salt thereof. Background Art
Pruritus (itching) occurs in a variety of dernmatoses with inflanmmtion. It
is 10 known that pruritus is aISOIQB%@%H”HQPﬁnternaI di seases, pregnancy
and verm nation, and that pruritus is sometines induced by drugs and by
psychogeni ¢ reasons. Since quantidatiitokingddenbj ective eval uation of
pruritus is difficult, the study thereof has not been advanced, and the
mechani sm t Hzchiipaldegdd pruritus has not yet been conpletely clarified.
Reported substances which induce pruritus include histamne, substance P,
15 bradyki ni n, priiegresastaayenpionstlalgh tornatiangpraritic opifiai fdr thepteathesnt ofor t he
treatnment of pruritus, antihistam nes and antiallergic drugs, which are
oral driugs, pmaites beempanying yardorsldiseests, doxipeisinglas pn effactite ingredenth as

anti hi stam nes, adrenocortical steroid dermatol ogic preparations,

nonst er oi dalme@phinan derivazivehhdny a adittgen-contaiplgy cycliepionplor aphenol , salicylic
acid, tar, crotamton, 20 capsaicin, and hunmectants (urea, Hirudoid, and
vasel i ne) hahaernadcsatidadieacsepemle ackibadiion saltrthdrestt ugs have some probl ens, e.g.
along lag tine before presenting effects, and adverse events such as
suppr essi ve Bkkgoeusd ant t he central nervous system (drowsiness and nal ai se)
and inpairnent of the gastrointestinal system External preparations also
have probl ens i n Prixaus ki) bt@iriin 4 Viedf sRkimatdsdsiet] ffleh@tionand i25
especially, adm nistration of steroid drugs for an extended period of tine
bringsio abownot M IR Prgites BeRfeffdSn fehalafiscdQG! fReRMcRAA@ Nainihativmt | on as
wel|l as topical side effects such as rebound phenonenon, skin atrophy,
steroi d pur pug #hat phiritdeis GbinkBmdés indhsddasheg e bRy Qiodedt RisoyS fspicet he
findings concerning the rel ati onship between thé conpounds havi ng nor phi nan

skel et on andyuBfitithiivdind dtheckias e@ﬁ@ﬁioh%ﬁ?fdrﬁﬁis s At cRE Uhd §iddy WRgeof hadged when
nor phi ne was epidurally or intrathecally adm ni stered, opposite to the 5

cases wher e HeleadANRU BEtS the 38 hhklsrh Bt m&%@}n&iﬁ\é @4 h@etb&nadipNsiyer ed
(Non- patent Reference 1). On the other hand, it has béen also repofted that

pruritus i ngugRd. bRepsHddrhBaaRt WhahThiic Rirfids RIREHEaMAS, SpRA&SEed by
nal oxone, an

15 bradykinin, proteinases, prostaglandins and opioid peptides.

For the treatment of pruritus, antihistamines and antiallergic drugs, which are
oral drugs, have been mainly employed. External preparations such as
antihistamines, adrenocortical steroid dermatologic preparations, nonsteroidal anti-
inflammatory drugs, camphor, menthol, phenol, salicylic acid, tar, crotamiton,

20 capsaicin, and humectants (urea, Hirudoid, and vaseline) have also been used.
However, oral drugs have some problems, e.g. a long lag time before presenting
effects, and adverse events such as suppressive effects on the central nervous system
(drowsiness and malaise) and impairment of the gastrointestinal system. External
preparations also have problems in that the antipruritic effect is insufficient, and

25 especially, administration of steroid drugs for an extended period of time brings

about systemic side effects such as decreased adrenal function as well as topical side

effects such as rebound phenomenon, skin atrophy, steroid purpura, striae cutis



opi oi d ant agoni st (Non-patent Reference 2), and severe pruritus in cases of
chol estasia with hepat hopat hy was suppressed by nal nefene, an opioid

ant agoni st 10 (Non-patent Reference 3). Further, norphi nan conpounds of

whi ch 6-position is substituted by a chain group, represented by the
foll owi ng general fornula, which have antipruritic actions are also known
(Patent Reference 1). R R N - RB RS ABR5 R7 Rs On the other hand,
mor phi nan cahgensaelsndhsteiondaceni t r ogen- cont ai ni ng cyclic 15 group are known,
whi ch are described in Non-patent References 2 and 3. The discl osed uses of
t he conpounds ar eAsfoaligesidingsrvdneaming tiesielationshiify betiNoen thattempourdsf er ences 2
and 3). In Non-patent References 4,5 and 6, only the conpounds are

descri bed archving miephinae sledéton andlpseihes 2 thag Déen-rppdredtthdRpheitences 4,5 and 6)
(Use for the treatnent of urinary frequency or urinary incontinence was

di scl osed afihéucet heheROndaphie may epidtuallpbr intathetaBeadiniaiprRddc appasite (PPiieent
Reference 4)). However, there is no constant rel ationship between the
struct us es afasdshasge therpapodsdsasedit] the preséliénveption sredhoghtefld @ohi vi ti es

t hrough opioid receptors and the |like and the antipruritic action according
to the presegtent Refdricon). SOn tHeadthdrihand, &f ieiseeeslsél eepoatd ihaf pruriize 3

prom nent and useful antipruritic action of the antipruritic according to

the present induvégnyiigrhtedtall ped@imisgedd mbrphiad whhuppRisaddl tiamiGlonecdnir € has a
nitrogen-containing cyclic group at its 6-position. Non-patent Reference 1:

J. H Jaffe @'ﬂﬁd%taﬁenlmhfbatﬁ@Rgf%c@Qﬂ afl kAR Srurifus Phedsemepl ogi cal Basi s

of Therapeutics, Macmil New Yor k, 85 Non- patent Reference 2: J.
Bernstein etch@festasul wﬂ §‘Ehop£‘?§j? %5 lepresZéﬁ byBel Bfend, %%pld}@ ﬁnt@é&rﬁﬂt
Reference 3: J. R Thornton and S. Losowsky, Br.

1501- 1594, gﬂy% abelice Bef { r:an, 50,
9757- 9768, 1(3%4 o Rerer pafgﬁt@égggfﬁlocrgﬁn@b %)&nlg%a{;?hﬁ% Mgﬁﬁﬁ@ Conmun.

22, 913- 921, 5,3 QR¢ted M0 R-BELRbuReIRERNEE b thel-foller%@éﬁé'raﬁfonﬁh}a’ W‘I]uchMEd
Chem, 27, 1325-1335, 1984 ° Patent Reference P | nt er nati onal

Publ i cat i on NAD9GA Qcﬁ’&foﬁ%re%@;o%%%etpgtem}m&ﬁ pPatent Publication No.
41-18824 Patent Reference 3. Japanese Patent Publlcatlon No. 41-18826

On the other hand, morphinan compounds having a nitrogen-containing cyclic

15 group are known, which are described in Non-patent References 2 and 3. The
disclosed uses of the compounds are analgesic and antitussive only (Non-patent
References 2 and 3). In Non-patent References 4,5 and 6, only the compounds are
described and no use thereof is disclosed (Non-patent References 4,5 and 6) (Use for
the treatment of urinary frequency or urinary incontinence was disclosed after the

20 priority date of the present application (Patent Reference 4)). However, there is no
constant relationship between the structures of these compounds as well as the
pharmacological activities through opioid receptors and the like and the antipruritic

action according to the present invention, so that the references do not infer the



15 Patent Reference 4: PCT International Publication WO04/33457 Disclosure
of the Invention Object of the Invention to be attained An object of the
present invention is to provide novel amtipruritic useful for the therapy
of pruritus acconpanying various di seases. 20 Means for attaining an object
To attain the above-nentioned object, the present inventors intensively
studi ed to discover that_conmpounds havi a nitrogen-cqntaining cyclic group
on a speci fRTEMH5E! %r}‘ﬂ‘ﬁegﬁ aﬁtéﬁrbﬁil?l%loéltoggletwlén’ﬁlé\?éw%‘% ’é‘glt%ﬂle Re¥Phpeut i c
effects against  pruritus, and that thejr side effects are small, thereby
conpl eti ng tiR¥ENsOBSBFactoBZqd ) Ehat thsmorphipan suctuiedias p BLERRENCAYEIIT N provi des
anti pruritic conprising as an effective ingredient a norphinan derivative
havi ng a ni t¥6EesoEBat &S eriPAYtieRcl i c group of the 4 Formula (1): R R2
M-z Y RION-~R)k ~R11 ~X R3 SI [wherein Rl is hydrogen, Cl-C5
al kyl, c4- cNesspatentiRafersneeyl: cd- 03 af?éfyém%éi\(-k%nwawﬁqod@@n@é GHgpn's c7- C13
aral kyl, C3-C7 al kenyl, furanyl al kyl (wherein 5 the nunber of carbon atons
in the al ky|Ph¢ﬁn@tO}ogl@lBaﬁléosﬁer@pﬁl@ﬁyﬂ\é@mllm@mprk,ﬂﬂ%i nunber of carbon
atoms in the alkyl noiety is 1 to 5) or pyridylalkyl (wherein the nunber of
car bon at onsNempathrt Raferghcami et y. Bemngteinet 8l),:J. \If/@’ean eRmtelr,d 8i HA8petident | y
hydr ogen, hydroxy, Cl-C5 al koxy, C3-C7 al kenyl oxy, C7-Cl13 aral kyl oxy or
Cl - C5 al kandy¢ropatentiRefoarensed3:Z i ddBp&heratoml andr Mp Se Sestwsig Bndded dnd2%
-C(=0)-; -X- represents a C2-C7 carbon chain (one or nore of the carbon
at ons t her ei IbOhelyp0hel 988epl aced by (a) nitrogen, oxygen or sul fur aton(s),
and the carbon chain may contain (an) unsaturated bond(s)) constituting a
part of the NompatestrReferene;4:k i €. amometedell etodhedrono5@;973%-9RE8.,i1904r e) (a)
substituent(s) in the nunber of k on the nitrogen-containing ring, which
i ndepeh@ent | yor-ppewRaieresde F:1 uoid. Sanorc &t aby Byeh. Goromune 22, UGN, 1982 r o,
hydr oxy, C-C5

Non-patent Reference 6: L. M. Sayre et al., J. Med. Chem., 27, 1325-1335, 1984

Patent Reference 1: PCT International Publication W(098/23290

Patent Reference 2: Japanese Patent Publication No. 41-18824

Patent Reference 3: Japanese Patent Publication No. 41-18826
15 Patent Reference 4: PCT International Publication W(004/33457

Disclosure of the Invention
Object of the Invention to be attained
An object of the present invention is to provide novel antipruritic useful for
the therapy of pruritus accompanying various diseases.
20 Means for attaining an object
To attain the above-mentioned object, the present inventors intensively
studied to discover that compounds having a nitrogen-containing cyclic group on a
specific position of morphinan structure have excellent therapeutic effects against
pruritus, and that their side effects are small, thereby completing the present
25 invention.
That is, the present invention providesantipruriticcomprisingas an effective

ingredient a morphinan derivative having a nitrogen-containing cyclic group of the



al kyl, C7-C13 cycl oal kyl al kyl , C6-C12 aryl, C7-Cl13 aral kyl, C7-C13

aral kyl oxy, Cl1-C5 al koxy, trifluoronethyl, trifluoronethoxy, cyano,

i sot hi ocyanato, SR6, SOR 6, S02R6, (CHZ)POR6, (CH2)PCOR6, (CH2), CO2Re,
SO2NR7R8, CONR R8, (CH2),NR7R8 or 20 (CH2), N(R7)COR8, or anopng the R4s in
t he nunber of k, two R4s bound to the sane carbon atomor to the sane

sul fur atom cooperatively represent one oxygen atomto form carbonyl or
sul f oxi de, drormu @4s bound to the same carbon atom cooperatively 5
represent one sulfur atomto formthiocarbonyl, or four R4s bound to the
sanme sul fur atom ooperatively represent two oxygen atons to form sulfone,
or anong theR ~ the nunber of k, two R4s bound to adjacent carbon
atons, respect'yvel operatively form benzene fused ring, pyridine fused
ring, naphthal sge fugeed\ring, cyclopropane 5 fused ring, cyclobutane fused
ring, cyclopentane:f useg Nlnaérg gﬁpentene fused ring, cyclohexane fused
ring, cycl ohexeng dd ri ng, c%c eptane fused ring or cycl oheptene fused
ring, each of sali SBY" Ring¥ is non-substituted or substituted by 1 or
nore R5s, whereifn si ndependent |y represent(s) fluorine, chlorine,
brom ne, iodine, nitr®, hydroxy, Cl-C5 alkyl, C-C5 al koxy,
trifluoronmethyl, trifl g &omet hoxy, 10 cyano, C6-Cl2 aryl, isothiocyanato,
SR6, SOR6, SO2R 6, (CH f OR6, (CH2) PCOR6, (CH2) PCO2R6, SO2NR7R8, CONR7RB,
(CH2) pPNR7R$ or (CH2)pN(R7)CORB; R9 is hydrogen, Cl1-C5 alkyl, Cl1-C5 al kenyl,
C7-C13 ar al Kylhereit RS Hyvleigexy@]-Ky hikyl, ((5H2) (3eRAITalKyTH)-BEORR6; R10 and R11
are bound to form-0-, -S or -CH2-, or RIOis hydrogen and Rl | is 15
hydr ogen, hysesiken@atkGE %i1,005-Cly deBikall, RuTRlIdRY, frahdal&yl (whegger of 0
to 5 R6is (ﬁydr oge% %F%Sdﬁgl i’I;yyl ,7 % C7 gll kgﬂ& 1@9(% Cl12 )Zry (l(‘)h:HeC% C13
aral kyl 5 andhe Rimb&th fi8rban atdnfdiaprdRyilthaiety)isll @g6)) thithyl4bylahkitei0the C7- C13
aral kyl, and the Fornmula (1) includes (+), (-) and () isomers] 20 or a

phar maceut i cinhber 8€ €aPératbfis e thd atidd infoiedy issiadot 5 ) o @y EOf lalkyinevhereds giat
invention also provides a use of the norphinan derivative having a

ni t r ogen- confumhbier BOcAYEH At6ms G MeRIkyl Bits BNt ®B)by the above-descri bed
Formula (1) or a pharnmaceutically acceptable acid addition salt thereof for

the producti@haRf RBLE iRfepéideht hydtbSenPhfi 6L} c_li@vaqm&;;ﬁmfzc;réglt@l@l&@ovi des a

met hod for preventing pruritus conpfising adm ni'stering o a patient an

effective anoupt,; hIKORK]y 8F CI&1RhoBk# nOrphi nan derivative having a
ni trogen-cont ai ni ng cchic group, represented by the above-described Fornmul a

(1) oripthe phad mEE@pehdettly YeREefPiMHCcE basd 6 &¢dDhi, on salt thereof. 6
Ef fect of the Invention

-X- represents a C,-C5 carbon chain (one or more of the carbon atoms therein may be

n

replaced by (a) nitrogen, oxygen or sulfur atom(s), and the carbon chain may contain
(an) unsaturated bond(s)) constituting a part of the ring structure;
k is an integer of 0 to 8;

15 R is(are) (a) substituent(s) in the number of k on the nitrogen-containing ring, which
independently represent(s) fluorine, chlorine, bromine, iodine, nitro, hydroxy, C;-Cs
alkyl, C7-Cy3 cycloalkylalkyl, Cg-Cjy; aryl, C7-Cy3 aralkyl, C;-C,3 aralkyloxy, C;-Cs
alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SRS, SOR6, SO,RS,
(CH,),0OR®, (CH,),COR®, (CH,),CO,R®, SO,NR’R®, CONR'R?, (CH,),NR'R® or

20 (CH2),,N(R7)COR8, or among the R*s in the number of k, two R’s bound to the same
carbon atom or to the same sulfur atom cooperatively represent one oxygen atom to

form carbonyl or sulfoxide, or two R*s bound to the same carbon atom cooperatively



The antipruritic according to the present invention has an excell ent
antipruritic property and its side effects are small. Best Mde for Carrying
out the Invention 5 As nentioned above, Yhe antipruritic according to the
present invention conprises as an effective ingredient a norphinan
derivative having a ni trogen- containing cyclic group of the Formula (1) or
a pharnmaceuti cal | eptable acid addition salt shereof. The antipruritic
accor di ng t depmgEen @% ur?WéWtﬁOHﬁﬂﬁagﬂrbwhﬂif% RaSépwgﬂf@tbtf paseq Ul

i ngredient sel ected fromthe group consisting of the 10 norphi nan,

deri vat i ves At caepezatiiel isBIEARNE be axyaen glamactpiferny suinsieorr amrngrtbe Rus i (1)

and pharnmaceutically acceptable acid addition salts thereof, or may conprise
corbi nat i on th¢ nwberef knby@eRgfbaund tesdjeesnt casbonajpmei respestivelynsagparAiévebn mpounds
represent ed by Formula (1), those in which Yis -C(=0- are preferred, and
those in whiferm berasnerfuspdiring apyeidingfugy ring @aréxﬁ;@éeméuw rmg5c>f§|1cmr@paned R is
preferably hydrogen, C4-C7 cycl oal kyl al kyl, C6-Cs cycl oal kenyl al kyl, C6-Cl12
aryl ordC3- d%%ﬂdlmgyi:yclmw usedgimng, pyedmsgianc fusgd Hogreyplppensers fusedring,
cyclopropyleth% 3-cycl opropyl propyl, 4-cyclopropyl butyl, cyclobutyl nethyl,
cycl opent yl reet tzd:)gancyﬁaﬂedmiegy%wbﬁlhwn,e fugedlrbigm)@mhemenmmsged ring or

2-cycl obutenyl ethyl, 3 20 cycl obut enyl propyl, phenyl, naphthyl, tolyl,

al lyl, 3-butoynlpheptent foseimyig, anch qirsefddnseddings Ammgsubktétsted onpalsstigiead by

cycl opropyl net hyl , cyclobuty%nethyl, cycl opentyl met hyl, cycl ohexyl net hyl ,
allyl and prleasmhoxar}?ass,pwleéreinrléds) 1adegeridetitlp gpiesentyy) [flmpriog chiveinbybromine,

cycl obutyl methyl and allyl are especially preferred. RZ and R3 are hydrogen,
hydr oxy, Cl-i68inalkoxyhyd3yOT,-8slkaikyy, | OxF; alkoxyClidluo2dmethgl, kyflwrymethoGl,- C5

al kanoyl oxy. Anong these, hydrogen, hydroxy, nethoxy, ethoxy, allyloxy,
benzyl DXy, agei@XC- (aladrpn@@uhwagaanat@swps(ek ISOBHS, (and), Ry @en,CORYdr oxy,

nmet hoxy and acetoxy are especially preferred. 7 -X- is preferably a C2-C4
carbon chai CHRNRE R SOLNR'RH) CONRERY) (CHY), KRR Ept (CIH MR STORYr at om and t he
carbon chain contalns (an) unsaturated bond(s)) constituting apart of the
ring struct Reis haMdgemI-Of Akar eploy atkehyl! amlgaﬁml fRVC PBydrbxyligar bon at orms,
constituting a part of the ring structure. k is preferably an integer of 0
to 6. R4(s) (CLROR' p(EHsYEOLRC; Cl - C5 al kyl , C7 C13 aral kyl or C7-C13

ar al kyl oxy, or pref erably, four R4s bound to the same sul fur atom

cooper at i velR' agRES gatbotii®to RxMgen -8t MEH,0, r® ishydtspeg an@R'pisef erabl y,
two R4s bound to adjacent carbon atons, respectively, cooperatively form
benzengs f usafdfdges, hydydxydCRe sal&R§ ok NG5 dligdbylaRy;ene
p is an integer of 0 to 5;
RS is hydrogen, C;-Cs alkyl, C3-C5 alkenyl, C4-Cy, aryl or C;-C;3 aralkyl; and
R’ and R® are independently hydrogen, C-Cs alkyl or C;-C;3 aralkyl, and the
Formula (I) includes (+), (-) and (%) isomers]
20 or a pharmaceutically acceptable acid addition salt thereof. The present invention
also provides a use of the morphinan derivative having a nitrogen-containing cyclic
group, represented by the above-described Formula (I) or a pharmaceutically
acceptable acid addition salt thereof for the production of antipruritics. The present
invention further provides a method for preventing pruritus comprising administering
25 to a patient an effective amount of one or more of said morphinan derivative having a

nitrogen-containing cyclic group, represented by the above-described Formula (I) or

the pharmaceutically acceptable acid addition salt thereof.



10 fused ring, cyclopropane fused ring, cyclobutane fused ring, cyclopentane
fused ring, cyclopentene fused ring, cyclohexane fused ring, cycl ohexene
fused ring, cycloheptane fused ring or &cycl oheptene fused ring, each of
said fused rings is non- substituted or substituted by I or nore Rss. Anobng
these, nethyl, ethyl, ethylidene, propyl, propylidene, butyl, butylidene,
benzyl, benzylidene, nethyl benzyl, 15 nethyl benzylidene, fl uorobenzyl,

f | uor obenzy|Bfteehef the ivehii@r onet hoxybenzyl ,  tri fl uor onet hoxybenzyl i dene,
phenet hyl , phenet hyl i dene, cycl ohexyl nethyl, cycl ohexyl nethylidene, phenoxy
and chl or ophenoxylhe astipwtitic agcofdingrtat the preséntduventioe haganoensellent benzene fused
ring and cycl ohexene fused ring, are preferred. Especially preferred are

t he cases whastiprutitio pRpsrty anpds sitle viegrs drosmallenzene fused ring or 20

cycl ohexene fused ring, each of which is non-substituted or substituted by 1
to 4 subst iBeseMibd&REs Carnyirtghms thedasasiont he cases where additional four R4s
bound to the sane sulfur atom cooperatively forma sulfone group are al so
preferred. Al thoughnerftonadbbove, the antprudtibaddotdiheth the prsae ifivendidnri ng or
non-substituted cycl ohexene fused ring is preferred, the cases are al so
preferred weemgrikis(as an iesfeative)ingmediepeasenihinan Aerif/dtiverdanidg aatitrogenne, brom ne,
iodine, nitro, Cl1-C5 al kyl (especially, nethyl, ethyl or propyl), C7-Cl13
aral kyl ( espestanling/cyotiogsdup,of hyedFaammla (OlorGphatiaveyti¢aiypecdpidbiy acidet hoxy or

et hoxy), trifluoromethyl, trifluoronethoxy, cyano, phenyl, isothiocyanato, 8
SR6, SORE, 3d@ion s§lEiHd}JOOROThd &dtiph{ddR¥ecorddpd) BB ent BGeMNRERBay CONR7RS,
(CH2) PNR7R8, (CH2)PN(R7) COR8 (wherein p represents an integer of 0 to 5 R6

represents Ryfipegen sindle-efRciddinfreRaPeI:dcadd fYoreeprbup &3Rtin@of eopyl ), C3- C7
al kenyl or C6-Cl2 aryl (especially phenyl), and R7 and R8 I ndependently

repr esent hyglirpEiaan dérivalivéhaakdeyd ni(@@&ﬁ@dr@éihﬁ‘lﬁ@%lﬁyémuﬁémtz Fefm@aepyl ) or
C7-Cl1l3 aral kyl " (especially benzyl)). Especially preferred are cases where

the fused riangphg&nieéntidle hidepfaBld s@fichddRRNGAREHercdN O ehaFofpriss ( ar e)
fluorine, chlorine, bromne, 1odine, nitro, nmethyl, ethyl, propyl, benzyl,

hydroxy, netBewihatibh bf twtP6: 0B the dffdclil dRpiminkoxy, cyano, phenyl,
hydr oxynmet hyl , hydr oxyet hyl, isothi ocyanato, nercapto, nethylthio,

met hyl sul finyl, 10n5mt oY bsmbb@iay keproRhR@%y Mtk (1) ethBMwekiBl I: is
met hoxyet hyl , acet oxy, phenyl oxy, = net hoxycarbonyl’, ethoxycarbonyl,

et hoxy car bO L brefcHeAOXMIRSRAUNTENLIL ¥ and ! LATOMO). GleEbdirdigul f amoy!

di nmet hyl car banoyl, di net hyl am no, di nethyl am nonet hyl, “di net hyl am noet hyl
or am . refSry ef erably hydrogen, C1-C5 alkyl, allyl or benzyl, and nore
preferably “15 hydrogen or nethyl. As for R10 and R11, preferred are the

cases nere R0 RS Rl 00400, 816 TCEDch ol AR, 21 13
Ce-Cyp aryl or C3-C7 alkenyl. Among these, hydrogen, cyclopropylmethyl, 2-
cyclopropylethyl, 3-cyclopropylpropyl, 4-cyclopropylbutyl, cyclobutylmethyl,
cyclopentylmethyl, cyclohexylmethyl, cyclobutenylmethyl, 2-cyclobutenylethyl, 3-

20 cyclobutenylpropyl, phenyl, naphthyl, tolyl, allyl, 3-butynyl and prenyl are preferred.
Among these, hydrogen, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl, allyl and prenyl are preferred, and hydrogen, cyclopropylmethyl,
cyclobutylmethyl and allyl are especially preferred.

R” and R are hydrogen, hydroxy, C1-Cs alkoxy, C3-C7 alkenyloxy, C7-C;3

25 aralkyloxy or C;-Cs alkanoyloxy. Among these, hydrogen, hydroxy, methoxy,

ethoxy, allyloxy, benzyloxy, acetoxy and propionoxy are preferred, and hydrogen,

hydroxy, methoxy and acetoxy are especially preferred.



where R10 and R11 are bound to form-0- are especially preferred. Preferred
exanpl es of the pharnmaceutically acceptable acid addition salts 20 include
inorganic acid salts such as hydrochlori£ acid salt, sulfuric acid salt,
nitric acid salt, hydrobromic acid salt, hydroiodic acid salt and
phosphoric acid salt; organic carboxylic acid salts such as acetic acid
salt, lactic acid salt, citric acid salt, oxalic acid salt, glutaric acid

salt, malic acid -§@I1§I€ref 6 05- @%afﬂoo%%lham (BWE& a’t@mdhe%@llntmay p@ndel ic acid
salt, maleic acid sal benzoi ¢ acid salt and phthalic acid salt; and 25

organi c sul f@ﬁl‘a@edﬂ‘é‘ Shifaphiof fdahHe SabHRENRANESIIAOALPuRatudats@bdnd(s))
et hanesul fonic ac salt, benzenesulfonic acid salt, p-toluenesulfonic acid

salt and Ca%'ﬁ@t'itﬁﬁh% 2pi€ o%\eqlmg%{rheturmﬁoﬁmgﬁrabnm&sm QlahChAghgd salt,
hydr obrom ¢ acid sa phosphoric acid salt tartaric acid salt,

met hanesul quocca%ncjn&ﬁg tcoﬁﬁguﬁr@ealgdrd@tﬁgﬁn@g@lj&drged but the acid addition
salt is not restricted thereto. “Anong the conpounds of the Fornula (I)

accordifng to the IPirszr?éfE'rtabl e e rbetgrgeC| fic exanples of those wherein -X-
is a carbon chain having gﬁo on atons 5 constituting a part of the ring

structure; Y and RZ@ g(saﬁe%re?éréblﬁ Rﬁﬁ @é?%gﬁ&pﬁgc { Eseé}%ﬁ(kf&gl%"@i chis

not substituted or R10 and

R are b Oﬁgfe}a%%?&frﬁgg %Iicptolthé %b%et %%ﬁfu{ tEB @oo @B{ﬁeﬁ (ﬁ%s Ftym;ohe For mul a

(Ia) bel ow‘are’s escrl ow,” CPM neans

375, 20 () P oo b BEe B pRrERBi SRR tsﬁogu@?p%i%agt Ploytubied by -
i L B APy TR
(:E?ms 'Oib on | se(d%u}{gt, ggi@%w&ﬁseﬁ rm%%%?ob%ane I}Ssed ring, Wcﬂ%ent%g}'usgd rmé\v OH Vv

cyclopentene fused ring, cyclohexane fused ring, cyclohexene fused ring,

cycloheptane fused ring or cycloheptene fused ring, each of said fused rings is non-

substituted or substituted by 1 or more R’s. Among these, methyl, ethyl, ethylidene,

propyl, propylidene, butyl, butylidene, benzyl, benzylidene, methylbenzyl,

15 methylbenzylidene, fluorobenzyl, fluorobenzylidene, trifluoromethoxybenzyl,
trifluoromethoxybenzylidene, phenethyl, phenethylidene, cyclohexylmethyl,
cyclohexylmethylidene, phenoxy and chlorophenoxy, as well as formation of sulfone
group, or benzene fused ring and cyclohexene fused ring, are preferred. Especially
preferred are the cases where two R cooperatively form benzene fused ring or

20 cyclohexene fused ring, each of which is non-substituted or substituted by 1 to 4
substituent R>s. In these cases, the cases where additional four R*s bound to the
same sulfur atom cooperatively form a sulfone group are also preferred. Although
formation of non-substituted benzene fused ring or non-substituted cyclohexene
fused ring is preferred, the cases are also preferred where Rs(s) is(are) independently

25 fluorine, chlorine, bromine, iodine, nitro, C;-Cs alkyl (especially, methyl, ethyl or
propyl), C7-Cy3 aralkyl (especially benzyl), hydroxy, C;-Cs alkoxy (especially

methoxy or ethoxy), trifluoromethyl, trifluoromethoxy, cyano, phenyl, isothiocyanato,



H

W

o

929

5 is naned
[17- (cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14-di hydr oxynor phi nan- 6( 3-yl ] -
-fluorophthalimde. 10 Table | RL R2 BB R5 CPM OH CH (non-substituted)
MOHOH3-F CPMOHOH4-F CPMOH OH 3,6-F CPMOH CH 4,5-F CPM OH OH
,4,5,6-F CPM OHOH3-CI CPMOH OH 4-CI CPMOH CH 3,6-C1 CPM OH OH
, 5-d CPMO—%O%%—Br CPMOH OH 4-Br CPMOH OH 3,6-Br _CPM OH OH 4, 5- Br
M OH OH 3-8R°, SORV SPLR:(CHNROR CEVHOMC OR® 3 CELVEO,REIMGROR® ACONRER",CPM OH
3-O0 CPMOH OH 4-O CPMOH OH 3,6-OV CPM OH OH 4,5-Ove . CPM OH OH
OH  CPM OHGHH)ANFOR®, (CP) SR OBCR *6:BkteirGPMpeiseiiiiar ifieg@riof CRWVG R OH 3- NO2
MOH OH 4-NO2 CPM OH OH 3,6-NO2 CPM OH OH 4,5-NO2 CPM OH OH 3- NH2
represents hydrogen, C;-Cs alkyl (especially methyl, ethyl or propyl), C3-C7 alkenyl
or C¢-Cy; aryl (especially phenyl), and R’ and R® independently represent hydrogen,
5 C1-Cs alkyl (especially methyl, ethyl or propyl) or C4-C,3 aralkyl (especially benzyl)).

Especially preferred are cases where the fused ring is non-substituted and the cases
where Rs(s) is(are) fluorine, chlorine, bromine, iodine, nitro, methyl, ethyl, propyl,
benzyl, hydroxy, methoxy, trifluoromethyl, trifluoromethoxy, cyano, phenyl,
hydroxymethyl, hydroxyethyl, isothiocyanato, mercapto, methylthio, methylsulfinyl,

10 methylsulfonyl, methoxymethyl, ethoxymethyl, methoxyethyl, acetoxy, phenyloxy,
methoxycarbonyl, ethoxycarbonyl, methoxycarbonylmethyl, ethoxycarbonylmethyl,
sulfamoyl, dimethylsulfamoyl, dimethylcarbamoyl, dimethylamino,
dimethylaminomethyl, dimethylaminoethyl or amino.

R’ is preferably hydrogen, C1-Cs alkyl, allyl or benzyl, and more preferably

15 hydrogen or methyl.

AsforR'" and R! 1, preferred are the cases where R'® and R"' are bound to
form -O-, or R s hydrogen and R'is hydrogen, hydroxy or methoxy, and the cases
where R'® and R'! are bound to form -O- are especially preferred.

Preferred examples of the pharmaceutically acceptable acid addition salts

20 include inorganic acid salts such as hydrochloric acid salt, sulfuric acid salt, nitric
acid salt, hydrobromic acid salt, hydroiodic acid salt and phosphoric acid salt;
organic carboxylic acid salts such as acetic acid salt, lactic acid salt, citric acid salt,
oxalic acid salt, glutaric acid salt, malic acid salt, tartaric acid salt, fumaric acid salt,
mandelic acid salt, maleic acid salt, benzoic acid salt and phthalic acid salt; and

25 organic sulfonic acid salts such as methanesulfonic acid salt, ethanesulfonic acid salt,
benzenesulfonic acid salt, p-toluenesulfonic acid salt and camphorsulfonic acid salt.

Among these, hydrochloric acid salt, hydrobromic acid salt, phosphoric acid salt,



CPM OH OH 4-NH2 CPM OH OH 3,6-NH2 CPM OH OH 4,5-NH2 ally) OH OH
(non-substituted) allyl OHOH 3-F all | OHOH 4-F allyl OH OH 3,6-F allyl
OH OH 4,5-F ally) OHOH 3,4,5,6-F allygy OHOH 3-C1 allyl OH OH 4-C

allyl OHOH 3,6-C1 allyl OHOH4,5-d allyl OHOH 3-Br 11 Table 1
(continued) R R RBR5 allyl OHOH 4-Br allyl OHOH 3,6-Br ally] OH CH
4,5-Br ally] OHOH 3-M ally] OHOH 4-M allyl OHOH 3,6-M allyl OH CH
4,5-Me al | yrtardd aCkd saitOvfethaadshiifbniClacidtdald afidvthe 1k layd préfdred] it GheQdd al |yl OH
OH 4,5-0O0v ally) OHOH 3-OH allyl OHOH 4-OH ally] OHOH 3,6-CH allyl OH
OH 4,5-0H alddiyipn Gt SHhoB rd¥@ittedathbaeio. OH OH 4-NO2 ally] OH OH 3,6-NO2 al |yl
OH OH 4, 5- N2

10

15

Among the compounds of the Formula (I) according to the present invention,
specific examples of those wherein -X- is a carbon chain having two carbon atoms
constituting a part of the ring structure; Y and Z are -C(=0)-; two R*s form benzene
fused ring which is not substituted or substituted by one or more Rs; R’ is hydrogen;
R'”and R" are bound to represent -O-, that is, those represented by the Formula (Ia)

below are shown in Table 1. In the tables described below, CPM means

cyclopropylmethyl, and the bond at 6-position is o or p.

Among the compounds represented by Formula (Ia), the compound wherein

R'is cyclopropylmethyl, R? and R’ are hydroxy, R’ is 4-fluoro, and the configuration

of the bond at the 6-position is B, that is, the compound of the following formula:

is named N-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxymorphinan-6f3-yl]-

4-fluorophthalimide.



ally] OHOH 3-NH2 allyl OH OH 4-NH2 allyl OH OH 3,6-NH2 ally) OH CH
4,5-NH2 CPM H OH (non-substituted) CPMHOH 3-F CPMHOH 4-F CPMH OH
3,6-F CPMHOH4,5-F CPMHOH 3,4,5,646 CPM H OH 3-C CPM H OH 4-C CPM
H OH 3,6-C CPM H CH 4,5-d CPMHOH3-Br CPMHOH4-Br CPMH OH 3, 6-Br
CPMHOHA4,5-Br CPMHOH3-M CPMHOHA4-M CPMHOCH3,6-M CPMH OH
4,5-M CPMHOH 3-O CPMHOH 4-OM CPMHOCH 3,6-Ove 12 Table |
(continued) RbleRR R R5 CPMH OH 4,5-OM CPMHOH 3-OH CPMHOH 4-0H CPM
§6O_-|N?&6 vt P‘rl—rR;)u-r\,ﬂVII{sunoNCrZ CPMHOH4-NO2 CPMH OH
’ CPM | OH | OH (non-substituted)

CPM OH | OH 3-F

CPM OH | OH 4-F

CPM OH | OH 3,6-F

CPM | OH | OH 4,5-F

CPM OH | OH 3,4,5,6-F

CPM OH | OH 3-Cl

CPM OH | OH 4-Cl

CPM OH [ OH 3,6-Cl

CPM OH | OH 4,5-Cl

CPM OH | OH 3-Br

CPM OH | OH 4-Br

CPM OH | OH 3,6-Br

CPM OH | OH 4,5-Br

CPM OH | OH 3-Me

CPM OH | OH 4-Me

CPM OH | OH 3,6-Me

CPM OH | OH 4,5-Me

CPM OH | OH 3-OMe

CPM OH | OH 4-OMe

CPM OH | OH 3,6-OMe

CPM OH | OH 4,5-OMe

CPM OH | OH 3-OH

CPM OH | OH 4-OH

CPM OH | OH 3,6-OH

CPM OH | OH 4,5-OH

CPM OH | OH 3-NO,

CPM OH | OH 4-NO,

CPM OH | OH 3,6-NO,

CPM OH | OH 4,5-NO,

CPM OH | OH 3-NH,

CPM OH | OH 4-NH,

CPM OH | OH 3,6-NH,

CPM OH | OH 4,5-NH,

allyl OH | OH (non-substituted)

allyl OH | OH 3-F

allyl OH | OH 4-F

allyl OH | OH 3,6-F

allyl OH | OH 4,5-F

allyl OH | OH 3,4,5,6-F

allyl | OH | OH - 3-Cl

allyi OH | OH 4-Cl

allyl OH | OH 3,6-Cl

allyl OH | OH 4,5-Cl

allyl OH | OH 3-Br




CPMHOH4,5-NO2 CPMHOH3-N2 CPMHOHA4-NH2 CPMHOOH 3,6-NH2 CPM H OH
4,5-NH2 allyl H OH (non-substituted) allyl HOH 3-F allyl HOH 4-F allyl
HOH3,6-F allyl HOH 4,5-F allyl HOf#)3,4,5,6-F allyl HOH43-Ad allyl H
OH 4-Cl aIIyI HOH3,6-Ad allyl HOH 4,5-C allyl HOH 3-Br allyl HOH
4-Br allyl HOH 3,6-Br allyl HOH4,5-Br allyl HOHd3-M allyl HOH 4-M
allyl HOH 3,6-M allyl HOH 4,5-M allyl HOH 3-Ov allyl H OH 4-Ow
allyl H OH 3ldbteOMzontihbed) H OH 4,5-Ov  allyl HOH 3-O4 allyl H CH 4-CH
allyl H OH 3-6+60H——aHHHoH45-0H—=atyh HOH 3-NO2 allyl H OH 4-NO2
all’| Hma,&quallal HOH A4 SN® alll | HOH3-NH

allyl | OH | OH 4-Br

allyl OH | OH 3,6-Br

allyl | OH | OH 4,5-Br

allyl | OH | OH 3-Me

allyl OH | OH 4-Me

allyl OH | OH 3,6-Me

allyl OH | OH 4,5-Me

allyl OH | OH 3-OMe

allyl OH | OH 4-OMe

allyl | OH | OH 3,6-OMe

allyl OH | OH 4,5-OMe

allyl OH | OH 3-OH

allyl OH | OH 4-OH

allyl OH | OH 3,6-OH

allyl | OH | OH 4,5-OH

allyl OH | OH 3-NO,

allyl OH | OH 4-NO,

allyl OH | OH 3,6-NO,

allyl OH | OH 4,5-NO,

allyl OH | OH 3-NH,

allyl | OH | OH 4-NH,

allyl | OH | OH 3,6-NH,

allyl | OH | OH 4,5-NH,

CPM H | OH (non-substituted)

CPM H OH 3-F

CPM H | OH 4-F

CPM H | OH 3,6-F

CPM H OH 4,5-F

CPM H OH 3,4,5,6-F

CPM H OH 3-Cl

CPM H | OH 4-Cl

CPM H | OH 3,6-Cl

CPM H OH 4,5-Cl

CPM H OH 3-Br

CPM H OH 4-Br

CPM H | OH 3,6-Br

CPM H | OH 4,5-Br

CPM H OH 3-Me

CPM H OH 4-Me

CPM H OH 3,6-Me

CPM H | OH 4,5-Me

CPM H OH 3-OMe

CPM H | OH 4-OMe

CPM H OH 3,6-OMe




13 Table I (continued) R1 RR3 R ally] HOR4-NH2 all | H OH 3,6-NH2
allyl HOH 4,5-NH2 CPM QAc OH (non-substituted) CPM QAc OH 3-F CPM OAc OH
4-F CPM QAc OH 3,6-F CPM OAc OH 4,5-F12CPM QAc CH 3,4,5,6-F CPM QAc OH
3- CPMQAc OH4-Ad CPMQOAc OH 3,6-C CPMOAc OH 4,5-C1 CPM QAc OH 3-Br
CPM CAc OH 4-Br CPM QAc OH 3,6-Br CPM OAc OH 4,5-Br CPM QCAc OH 3-M CPM
OAc OH 4-M CPM QAc OH 3,6-Me CPM QAc OH 4,5-M CPM QAc OH 3-Owve CPM QAc

OH 4- Ove CPMbRAL (ComtiBufhOMe CPM QAc OH 4,5-Ov CPM QAc OH 3-OH CPM QAc

OH 4-OH CPM_%L OH-366 G—"‘MWO—I CPM OAc OH 3-NO2 CPM QAc OH

4-NO2  CPM joad c—e@sﬁm&z%%m
CPM | H |OH 4,5-OMe
CPM H | OH 3-OH
CPM H | OH 4-OH
CPM H | OH 3,6-OH
CPM H | OH 4,5-OH
CPM H [ OH 3-NO,
CPM H | OH 4-NO,

| CPM H | OH 3,6-NO,

CPM H { OH 4,5-NO,
CPM H | OH 3-NH,
CPM H | OH 4-NH,
CPM H | OH 3,6-NH,
CPM H | OH 4,5-NH,
allyl H | OH (non-substituted)
allyl H { OH 3-F
allyl H | OH 4-F
allyl H | OH 3,6-F
allyl H | OH 4,5-F
allyl H | OH 3,4,5,6-F
allyl H | OH 3-Cl
allyl H | OH 4-Cl
allyl H | OH 3,6-Cl
allyl H | OH 4,5-Cl
allyl H | OH 3-Br
allyl H | OH 4-Br
allyl H | OH 3,6-Br
allyl H OH 4,5-Br
allyl H | OH 3-Me
allyl H | OH 4-Me
allyl H | OH 3,6-Me
allyl H | OH 4,5-Me
allyl H | OH 3-OMe
allyl H | OH 4-OMe
allyl H | OH 3,6-OMe
allyl H | OH 4,5-OMe
allyl H | OH 3-OH
allyl H | OH 4-OH
allyl H | OH 3,6-OH
allyl H | OH 4,5-OH
allyl H ; OH 3-NO,
allyl H | OH 4-NO,
allyl H | OH 3,6-NO,
allyl H | OH 4,5-NO,
allyl H | OH 3-NH,




CPM OAc OH 3-NH2 CPM QAc OH 4-NH2 CPM QAc OH 3,6-NH2 CPM QAc OH 4, 5- NH2
allyl OQAc OH (non-substituted) allyl OAc OH 3-F allyl OAc OH 4-F ally]
QAc OH 3,6-F allyl OAc OH 4,5-F allyl 1®c OH 3,4,5,6-F allyl OAc OH 3-C
14 Table 1 (continued) R RR3 RS allyl OAc CH 4-d allyl OAc OH 3,6-C
allyl OAc OH 4,5-Ad allyl OAc OH 3-Br allyl CGAc OH 4-Br allyl OAc OH
3,6-Br allyl OAc OH 4,5-Br allyl OAc OH 3-Me allyl QCAc OH 4-Me allyl QAc
OH 3,6-Me  alablg !l Gestieygdd 5-Me  ally] OAc OH 3-OMVe allyl OAc OH 4- Owve

allyl QAc R16- OViR7 al T TOAC OHA, 5-0Ove} al lyl OAc OH 3-CH ally] QCAc OH
é-a\(:q-lmaléll_w%jlmoa\ilﬂﬂ YT, ~5-0OH allyl OAc OH 3-NO2 al ly)

allyl " {7 W C{OH 7T T 36-NH,
allyl H OH 4,5-NH,
CPM OAc | OH (non-substituted)
CPM OAc | OH 3-F
CPM OAc | OH 4-F
CPM OAc | OH 3,6-F
CPM OAc | OH 4,5-F
CPM OAc | OH 3,4,5,6-F
CPM OAc | OH 3-Cl
CPM OAc | OH 4-Cl
CPM OAc | OH 3,6-Cl
CPM OAc | OH 4,5-Cl
CPM OAc | OH 3-Br
CPM OAc | OH 4-Br
CPM OAc | OH 3,6-Br
CPM OAc | OH 4,5-Br
CPM OAc | OH 3-Me
CPM OAc | OH 4-Me
CPM OAc | OH 3,6-Me
CPM OAc | OH 4,5-Me
CPM OAc | OH 3-OMe
CPM OAc | OH 4-OMe
CPM OAc | OH 3,6-OMe
CPM OAc | OH 4,5-OMe
CPM OAc | OH 3-OH
CPM OAc | OH 4-OH
CPM OAc | OH 3,6-OH
CPM OAc | OH 4,5-OH
CPM OAc | OH 3-NO,
CPM OAc | OH 4-NO,
CPM OAc | OH 3,6-NO,
CPM OAc | OH 4,5-NO,
CPM OAc | OH 3-NH,
CPM OAc | OH 4-NH,
CPM OAc | OH 3,6-NH,
CPM OAc | OH 4,5-NH,
allyl OAc | OH (non-substituted)
allyl OAc | OH 3-F
allyl OAc | OH 4-F
allyt OAc | OH 3,6-F
allyl OAc | OH 4,5-F
allyl OAc | OH 3,4,5,6-F
allyl OAc | OH 3-Cl




ally) OAc OH 4,5-NO2 allyl OAc OH 3-NH2 allyl OAc OH 4-NH2 ally) QCAc OH
3,6-NH2 ally] QAc OH 4,5-NH2 Anong the conpounds of the Forrmula (1) used in
the present invention, specific exanples of those wherein -X- is a carbon
chain having three carbon atons constituting a part of the ring structure;
Yis -C(=O- and Z is val ence bond; two R4s 5 form benzene fused ring which
is not substituted or substituted by one or nore R5s; R9 is hydrogen; R10
and R11 are”lEad)lmH(cbntmlmﬁDesent -0-, that is, those represented by the
. RZ 17M. 01 2 N7 a OM) 3

Formul a (I by .‘ﬁﬁ;,—%““vﬁ §
6(RS) 0- 4 —=—R —A ds represented by Fornula (1b),
the compourld_aer bi BACRLOES| cycl aptBhyl met Hyl, R2 and R3 are hydroxy, R5 is
6-fl uoro, elivhe| cOAf| ion_86-Glhe bond at the 6-position is [3, that
is, the conpalipd of OAhe|Ob | owi ng4fefinul a: [OH ~/~ V 17N 14 0 56 2 40 3 F 6
5 3 OH 4 5 |i salganedOAc | OH 3-Br
2-[17- (cycliopngpy| nenbyl poHd| Sa- epaxgr 3, 14- di hydr oxynor phi nan-6[ 3-yl ] - 6-
fluoro-2, 3-[driydr p-baPl Ndpd T-onez¢Jf Tablle 2 RL R R3 RA RS CPM OH OH -
(non-substiTULEH) T 0ac | OH 4,5-Br

allyl OAc | OH 3-Me

allyl OAc | OH 4-Me

allyl OAc | OH 3,6-Me

allyl OAc | OH 4,5-Me

allyl OAc | OH 3-OMe

allyl OAc | OH 4-OMe

allyl OAc | OH 3,6-OMe

allyl OAc OH 4,5-OMe

allyl OAc | OH 3-OH

allyl OAc | OH 4-OH

allyl OAc | OH 3,6-OH

allyl OAc | OH 4,5-OH

allyl OAc | OH 3-NO,

allyl OAc OH 4-NO,

allyl OAc | OH 3,6-NO,

allyl OAc | OH 4,5-NO,

allyl OAc | OH 3-NH,

allyl OAc | OH 4-NH,

allyl OAc | OH 3,6-NH,

allyl OAc | OH 4,5-NH,

Among the compounds of the Formula (I) used in the present invention,
specific examples of those wherein -X- is a carbon chain having three carbon atoms
constituting a part of the ring structure; Y is -C(=0)- and Z is valence bond; two R%s

5 form benzene fused ring which is not substituted or substituted by one or more RSS;
R’ is hydrogen; R'? and R are bound to represent -O-, that is, those represented by

the Formula (Ib) below are shown in Table 2.



Among the compounds represented by Formula (Ib), the compound wherein
R'is cyclopropylmethyl, R? and R’ are hydroxy, R’ is 6-fluoro, and the configuration

of the bond at the 6-position is f3, that is, the compound of the following formula:

is named 2-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxymorphinan-6§-yl]-6-

fluoro-2,3-dihydro-isoindol-1-one.



allyl OHOH - 7-Me all 1 OHOH - 5,6-M allyl CHOH - 4-Ov allyl OH OH -
5-O allyl OHOH - 6-Ov allyl OHOH - 7-Ov allyl OH CH - 5,6-0Ow 17
Table 2 (continued) R RR3 R RS CPMHjgH - (non-substituted) CPMH OH -
4-F CPMHOH - 5-F CPMHCOH - 6-F CPMHOH- 7-F CPMHOH - 5,6-F CPMH
H - 4,5,6,7-F CPMHOH- 4-C0 CPMHOH- 5-00 CPMHOH- 6-C1 CPMH CH
- 7-CI CPMHOH- 5,6-00 CPMHOH- 4-M CPMHOH- 5-M CPMH M - 6-M
CPMHOH - 7fd#e2CPMHOH - 5,6-M CPMHOH- 4-O CPMHOH- 5-Ove CPM
HOH - 6-Q0V GPM-H-OH—-—7-OVe  CPM_H OH ,6-Ov ally] HOH -
(non-subst i tufed) | BI (R HBW. 4 ERa11y] HOH- 5-F ally) HOH - 6-F

CPM | OH | OH - (non-substituted)

CPM | OH | OH - 4-F

CPM | OH | OH - 5-F

CPM | OH | OH - 6-F

CPM | OH | OH - 7-F

CPM OH | OH - 5,6-F

CPM OH | OH - 4,5,6,7-F

CPM | OH | OH - 4-Cl

CPM | OH | OH - 5-Cl

CPM OH | OH - 6-Cl

CPM | OH | OH - 7-Ci

CPM | OH | OH - 5,6-Cl

CPM OH | OH - 4-Me

CPM | OH | OH - 5-Me

CPM | OH | OH - 6-Me

CPM OH | OH - 7-Me

CPM | OH | OH - 5,6-Me

CPM OH | OH - 4-OMe

CPM OH | OH - 5-OMe

CPM | OH | OH - 6-OMe

CPM OH | OH - 7-OMe

CPM OH | OH - 5,6-OMe

allyl OH|OH | - (non-substituted)

allyl |OH|OH| - 4-F

allyl |OH [ OH| - 5-F

allyl OH | OH | - 6-F

allyl | OH | OH| - 7-F

allyl |OH | OH| - 5,6F

allyl [OH [OH| - 4,5,6,7-F

allyl |OH|OH| - 4-Cl

allyl |OH|OH| - 5-Cl

allyl |OH |OH| - 6-Cl

allyl | OH | OH | - 7-Cl

allyl |OH | OH | - 5,6-Cl

allyl |OH|[OH| - 4-Me

allyl OH | OH | - 5-Me

allyl |[OH|OH | - 6-Me

allyl OH | OH - 7-Me

allyl OH|OH | - 5,6-Me

allyl OH |OH | - 4-OMe

allyl OH | OH - 5-OMe

allyl |OH|OH| - 6-OMe

allyl |OH|OH| - 7-OMe

allyl OH | OH - 5,6-OMe




allyl HOH- 7-F allyl HOH - 5,6-F allyl HOH- 4,5,6,7-F ally) HOH -
4-C all | HOH- 5-C all | HOH- 6-C ally) HOH- 7-Cl allyl HOH -
56-C all | HOH- 4-M allyl HOH-315-M allyl HOH - 6-M allyl HOH
- 7-M allyl HOH - 5,6-M ally) HOH - 4-O allyl HOH - 5-Ov allyl
OH- 6-Ov allyl HOH- 7-Ov ally] HOH - 5,6-Ove 18 Table 2 (conti nued)
R RRZI RS CPMOH OH OH (non-substituted) CPMOH OH OH 4-F CPM OH OH OH
5-F CPM OH Taié®i(dnbinuddpM OH OH OH 7-F CPM OH OH OH 5,6-F CPM OH OH OH
4,5,6,7-F MLOH-OH-OH-4+-G—CPM-O4-04-04-5-C CPMOH OH OH 6-d  CPM CH
OH OH 7-C PO B ER. A oo O OHOH 4-Me CPMOH OH OH 5-Me  CPM
OH OH OH 6- PM H |OH | - (non-substituted)

CPM H | OH - 4-F

CPM H | OH - 5-F

CPM H | OH - 6-F

CPM H | OH - 7-F

CPM H | OH - 5,6-F

CPM H | OH - 4,5,6,7-F

CPM H | OH - 4-Cl

CPM H | OH - 5-Cl

CPM H | OH - 6-Cl

CPM H | OH - 7-Cl

CPM H | OH - 5,6-Cl

CPM H | OH - 4-Me

CPM H [ OH - 5-Me

CPM H | OH - 6-Me

CPM H | OH - 7-Me

CPM H | OH - 5,6-Me

CPM H | OH - 4-OMe

CPM H | OH - 5-OMe

CPM H | OH - 6-OMe

CPM H | OH - 7-OMe

CPM H | OH - 5,6-OMe

allyl H | OH - (non-substituted)

allyt | H [OH| - 4-F

allyl | H |OH| - 5-F

allyl | H [OH| - 6-F

allyl | H JOH| - 7-F

allyl | H |OH| - 5,6-F

allyl H |[OH| - 4,5,6,7-F

allyl | H |OH| - 4-Cl

allyl | H |OH| - 5-Cl

allyl | H [OH| - 6-Cl

allyl | H |OH| - 7-Cl

allyl H | OH - 5,6-Cl

allyl | H |[OH| - 4-Me

allyl H |OH| - 5-Me

allyl H |OH | - 6-Me

allyl H | OH - 7-Me

allyl | H |OH| - 5,6-Me

allyl | H |OH| - 4-OMe

allyl H | OH - 5-OMe

allyl H |OH| - 6-OMe

allyl H [OH| - 7-OMe

allyl H | OH - 5,6-OMe
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H OH OH 4-Ci
OH 5, 6- C1

OH 7-Me  CPM
MH OH OH 6-OVe  CPM
allyl H

H OH OH 5-d

H OH OH
H OH

al lyl

CPM
H OH
H OH
HOHOH7-Me allyl

substi t ut ed)
al |yl

7-
cP
cP
cP

y] HOHOH 7-F ally] H

4-Cl
OH 5,6-C

6
on

&om%MH

b (non-substituted)

4-F
5-F
6-F
7-F
5,6-F
4,5,6,7-F

4-Cl
5-Cl
6-Cl
7-Cl
5,6-Cl

4-Me
5-Me
6-Me
7-Me

5,6-Me

4-OMe

5-OMe
6-OMe

7-OMe
5,6-OMe

(non-substituted)

4F

5-F
6-F
7-F
5,6-F
4,5,6,7-F

4-Cl
5-Cl
6-Cl
7-Cl
5,6-Cl
4-Me
5-Me
6-Me
7-Me

5,6-Me

4-OMe

5-OMe
6-OMe

7-OMe
5,6-OMe

H | OH | OH
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H | OH | OH
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H | OH | OH
H { OH | OH
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H | OH | OH
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H | OH | OH
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al lyl

HOHOH5-0Ov allyl

HOHOH6-Ow allyl

HOHOH7-OM allyl HOHOH

5,6-Ov 20 Table 2 (continued) RRZ RR4A RS CPM OH OH CH2COOwe

CPM OH OH CH2COOWe 49 CPM OH OH CH2COOWMe 5-F CPM OH OH
CH2COOwe 6-F CPM OH OH CH2COOWe 7-F CPM OH OH CH2COOWe 5,6-F CPM OH COH
CH2COOwe 4,5,6,7-F CPM CH OH CH2COOwe 4-Cl

(non-substitut ed)

OH CH2COOWe 6-C  CPM OH OH CH2COOwe 7-Cl

CPM OH OH CH2COOWe 5-C
CPM OH OH CH, COOWe 5,6-C1 CPM OH

CPM OH

OH CHZCCUVC?I&HI&2(<§B|HNh@d)C]—I CH2COOwve 5- Me CPM OH OH CH2COOWe 6- M2 CPM OH

OH CH2 +—Ne—CRM-OHOH-CH2COOMR—5-6-M—CPM OH OH CH2COOMC 4- Ove  CPM
OH OH CH2COOME 5.1 doM o _ CPM OH OH CH2COOME 7- Ove
CPM OH OH CH A 5 OV CHZQQQMe DHOR4SUDBr (non-substituted) all 1 OH
OH CH2COOWe| &M al IGH | OH CEHORD@OVE 5- F4-Fal | y) |OH OH CH2COOWve 6-F allyl OH
OH CH2COOWe| 7cBM  aldH | oBH CHAOdNGOOMC 5, 6FF  al |yl OH OH CH2COOwe 4, 5,6, 7-F

CPM OH | OH | CH,COOMe 6-F

CPM OH | OH | CH,COOMe T-F

CPM OH | OH | CH,COOMe 5,6-F

CPM OH | OH | CH,COOMe 4,5,6,7-F

CPM OH | OH | CH,COOMe 4-Cl

CPM OH | OH | CH,COOMe 5-Cl

CPM OH | OH | CH,COOMe 6-Cl

CPM OH | OH | CH,COOMe 7-Cl

CPM OH | OH | CH,COOMe 5,6-Cl

CPM OH | OH | CH,COOMe 4-Me

CPM OH | OH | CH,COOMe 5-Me

CPM OH | OH | CH,COOMe 6-Me

CPM OH | OH | CH,COOMe T-Me

CPM OH | OH | CH,COOMe 5,6-Me

CPM OH | OH | CH,COOMe 4-OMe

CPM OH | OH | CH,COOMe 5-OMe

CPM OH | OH | CH,COOMe 6-OMe

CPM OH | OH | CH,COOMe 7-OMe

CPM OH | OH | CH,COOMe 5,6-OMe

allyl OH | OH | CH,COOMe | (non-substituted)

allyl OH | OH | CH,COOMe 4-F

allyl OH | OH | CH,COOMe 5-F

allyl OH | OH | CH,COOMe 6-F

allyl OH | OH | CH,COOMe 7-F

allyl OH | OH | CH,COOMe 5,6-F

allyl OH | OH | CH,COOMe 4,5,6,7-F

allyl OH | OH | CH,COOMe 4-Cl

allyl OH | OH | CH,COOMe 5-Cl

allyl OH | OH | CH,COOMe 6-Cl

allyl OH | OH | CH,COOMe 7-Cl

allyl | OH | OH | CH,COOMe 5,6-Cl

allyl OH | OH | CH,COOMe 4-Me

allyl OH | OH | CH,COOMe 5-Me

allyl OH | OH | CH,COOMe 6-Me

allyl OH | OH | CH,COOMe 7-Me

allyl OH | OH | CH,COOMe 5,6-Me

allyl OH | OH | CH,COOMe 4-OMe

allyl OH | OH | CH,COOMe 5-OMe

allyl OH | OH | CH,COOMe 6-OMe

allyl OH | OH | CH,COOMe 7-OMe

allyl OH | OH | CH,COOMe 5,6-OMe




allyl OH OH CH2COOwe 4-C  allyl OH OH CH2COOwe 5-C  allyl OH OH CH2COOwe
6-C ally) OH OH CH2COOwe 7-C  ally] OH OH CH2COOwe 5,6-C1L allyl OH OH
CH2COOMC 4-Me ally] OH OH CH2COOWe 5-M21 allyl OH OH CH2COOWve 6-Me al |yl
OH OH CH2COOwe 7-Me  allyl OH OH CH2COOwve 5,6-Me  allyl OH OH CH2COOWe 4- Ove
all I OH OH CH2CoOOMC 5-Ove  allyl OH OH CH2COOwve 6-Ove allyl OH OH CH2COOwe
7-Ov ally) OH OH CH2COOMC 5,6-0Ove 21 Table 2 (continued) CPM H CH
CH2COOwve (noﬁatéezlbéd;qmmtl@ij) CPM H OH CH2COOwe 4 F CPMH OH CH2COOWe 5-F

f\r‘N\l\lk Fad . L.V OOLIDOOCY
G L2000V 46| 8| oA M0 CXREER i 1 G CreoaoNG 501 CoM
OH CH2 S M QL CHIE XN, H CH2COOMe 5,6-C  CPM H OH
CH2COOVE 4- MECPNEPN1 H (NQHOHE Heg Q@M CPM H OH GH2COOMe 6-Me CPM H OH
CH2COOMe  7- MECPNEPM Hil QQHCHO B SX@MS | 6- M 6PM H CH2COOMe 4-OMe CPM H OH
CH2COOMe 5-OMBPM | H | OH | CH,COOMe 7-F
CPM H | OH | CH,COOMe 5,6-F
CPM H | OH | CH,COOMe 4,5,6,7-F
CPM H | OH | CH,COOMe 4-Cl
CPM H | OH | CH,COOMe 5-Cl
CPM H | OH | CH,COOMe 6-Cl
CPM H | OH | CH,COOMe 7-Cl
CPM H | OH | CH,COOMe 5,6-Cl
CPM H | OH | CH,COOMe 4-Me
CPM H | OH | CH,COOMe 5-Me
CPM H | OH | CH,COOMe 6-Me
CPM H | OH | CH,COOMe 7-Me
CPM H | OH | CH,COOMe 5,6-Me
CPM H | OH | CH,COOMe 4-OMe
CPM H | OH | CH,COOMe 5-OMe
CPM H | OH | CH,COOMe 6-OMe
CPM H | OH | CH,COOMe 7-OMe
CPM H | OH | CH,COOMe 5,6-OMe
allyl H | OH | CH,COOMe (non-substituted)
allyl H | OH | CH,COOMe 4-F
allyl H | OH | CH,COOMe 5-F
allyl H | OH | CH,COOMe 6-F
allyl H | OH | CH,COOMe 7-F
allyl H | OH | CH,COOMe 5,6-F
allyl H | OH | CH,COOMe 4,5,6,7-F
allyl H | OH | CH,COOMe 4-Cl
allyl H | OH | CH,COOMe 5-Cl
allyl H [ OH | CH,COOMe 6-Cl
allyl | H | OH | CH,COOMe 7-Cl
allyl H | OH | CH,COOMe 5,6-Cl
allyl H | OH | CH,COOMe 4-Me
allyl H { OH | CH,COOMe 5-Me
allyl H | OH | CH,COOMe 6-Me
allyl H | OH | CH,COOMe 7-Me
allyl H | OH j CH,COOMe 5,6-Me
allyl H | OH | CH,COOMe 4-OMe
allyl H | OH | CH,COOMe 5-OMe
allyl H | OH | CH,COOMe 6-OMe
allyl H | OH | CH,COOMe 7-OMe
allyl H | OH | CH,COOMe 5,6-OMe

Among the compounds represented by Formula (I) used in the present

invention, specific examples of the compound wherein -X- is a carbon chain having



CPM H OH CH2COOwe 6-Ove CPM H OH CH2COOWe 7-Ove CPM H OH CH2COOWE 5, 6- Owe
ally) HOH CH2COOwve (non-substituted) ally) HOH CH2COOwe 4-F ally) H CH
CH2COOWe 5-F allyl H OH CH2COOMC 6-F a2ly] H OH CH2COOve 7-F ally) H OH
CH2COOwe 5,6-F allyl H OH CH2COOwe 4,5,6,7-F allyl H OH CH200Owe 4-Cl
allyl HOH CHCOOwe 5-C all | HOH CHCOOMC 6-CI  allyl H OH CcH2COOMC 7- Cl
allyl HOH CHRCOOw 5,6-C allyl HOH CHRCOOw 4-Me allyl H OH CH2COOwe
5-Me  al |yl #HreaadiapEB@Ve(odie ME theatatbph akdnGHs G @Yy sulfivkatom) bgristikytioe
CH2COOwve 5,6-Me allyl H OH CH2COOMC 4-Ove  allyl H OH GH2CoOMC 5- Ove al ly]
H OH CH2COOMep&t Givae riak|sirhctiteOM iCHREOINL is7valiviee bahd, fourtR GlHo@R ©aBMe 5, 6- OVe
Anong the conpounds represented by Fornula (1) used in the present

i nvention, spaw fulfor eanglopsrabely baprasonworckypéreatems te frmisslfanegmobpn chai n
having 22 three carbon atons (one of the carbon atons is replaced by sul fur
aton) consti twﬁRﬁg:oopcraﬁvdly 6t digenenegfusddr vy whieh ishdnssub§iftatei,orZ i s val ence
bond, four Ras bound to the sane sulfur atom cooperatively represent two
oxygen &t omssubstifutdroysinkfopr@rgROYR. is hyddodh, R toaire! atd by t6 Girm ©-penzene
fused ring which is non-substituted or 5 substituted by one or nore R5s; RO
i s hydrogen, thi itOthasgaribles ofthe chrapnchds eepresenited By the foliatvirgFortnlnta @xarel es of
t he conpounds represented by the following Formula (1c) are shown in Table
3. RR R shown in Table 3.

R!

Among the compounds represented by Formula (Ic), the compound wherein
10 R'is cyclopropylmethyl, R” and R are hydroxy, the benzene ring is not substituted,
and the configuration of the bond at the 6-position is B, that is, the compound of the

following formula:

is named N-[17-(cyclopropylmethyl)-4,5a.-epoxy-3,14-dihydroxymorphinan-6-yl]-

15 O-sulfonebenzimide.



N20~0O0 NS 7 V,b(R)0-4 O3 R345 (1 C Anmong the conpounds
represented by Fornula (Ic), the conpound wherein 10 R is

cycl opropyl mnethyl, R2 and R3 are hydroxy3 the benzene ring is not
substituted, and the configuration of the bond at the 6-position is R that
I's, the conmpound of the followng formula: OH ~/ MN V\,S7 OH45 is
named N-[ 17-(cycl opropyl net hyl) -4, 5a- epoxy- 3, 14- di hydr oxynor phi nan- 6p-yl ] -
15 O sul fonebaegdmi de. 23 Table 3 R RR R CPM OH OH (non-substituted)

CPI\/IO—IO—I4-FRlCP|’ir1{."ﬁ“' - 6-F CPMOH OH7-F CPMCH OH 5, 6-F

CPM OH OH 456+ = ¢ MOHOHS5-C CPMOH OH6-C CPMOH

CH 7-Cl MG oH BT 608 | epnpuspiteied 4 e CPM OH OH 5-Me
CPM | OH | OH 4-F
CPM | OH | OH 5-F
CPM | OH | OH 6-F
CPM | OH | OH 7-F
CPM | OH | OH 5,6-F
CPM | OH | OH 4,5,6,7-F
CPM | OH | OH 4-Ci
CPM | OH | OH 5-Cl
CPM | OH | OH 6-Cl
CPM | OH | OH 7-Cl
CPM | OH | OH 5,6-Cl
CPM | OH | OH 4-Me
CPM | OH | OH 5-Me
CPM | OH | OH 6-Me
CPM | OH | OH 7-Me
CPM | OH | OH 5,6-Me
CPM | OH | OH 4-OMe
CPM | OH | OH 5-OMe
CPM | OH | OH 6-OMe
CPM | OH | OH 7-OMe
CPM | OH | OH 5,6-OMe
allyl OH | OH | (non-substituted)
allyl OH | OH 4-F
allyl OH | OH 5-F
allyl OH | OH 6-F
allyl OH | OH 7-F
allyl OH | OH 5,6-F
allyl OH | OH 4,5,6,7-F
allyl OH | OH 4-Cl
allyl OH | OH 5-Cl
allyl OH | OH 6-Cl
allyl OH | OH 7-Cl
allyl OH | OH 5,6-Cl
allyl OH | OH 4-Me
allyl OH | OH 5-Me
allyl OH | OH 6-Me
allyl OH | OH 7-Me
allyl OH | OH 5,6-Me
allyl OH | OH 4-OMe
allyl OH | OH 5-OMe
allyl OH | OH 6-OMe
allyl OH | OH 7-OMe
allyl OH | OH 5,6-OMe




CPMOH OH6-M CPMOHOH 7-M CPMOH OH 5,6-M CPMCOH CH 4-Ov CPM OH OH
5-O CPM OHOH 6-OV CPMOH OH 7-OV CPM OH OH 5,6-Ove  allyl OH CH
(non-substituted) ally) OHOH 4-F allgh OH OH 5-F allyl OH OH 6-F allyl
OHOH7-F allyl OHOH5,6-F allyl OHOH 4,5,6,7-F allyl OHOH 4-C  allyl
OHOH5-C allyl OHOH6-C allyl OHOH 7-C  allyl OHOH 5,6-A  allyl OH
OH4-M allyl OHOHS5-M ally] OHOH 6-M allyl OHOH 7-Me allyl OH CH
5, 6- Me aIIyabrIi-BGQHZIn@d% allyl OHOH5-Ov allyl OHOH6-Ov allyl OH OH
7-Owve all O, 6-Bve—24—jfabte 37 (continued) R3 R2 R3 R5 CPM H OH
(non- subst?/ ugl{i*) m%%u { E‘]—l 5-F )

PM H | OH {non-substitute

CPM H | OH 4-F

CPM H | OH 5-F

CPM H | OH 6-F

CPM H | OH 7-F

CPM H | OH 5,6-F

CPM H | OH 4,5,6,7-F

CPM H | OH 4-Cl

CPM H | OH 5-Cl

CPM H | OH 6-Cl

CPM H | OH 7-Cl

CPM H | OH 5,6-Cl

CPM H | OH 4-Me

CPM H | OH 5-Me

CPM H | OH 6-Me

CPM H | OH 7-Me

CPM H | OH 5,6-Me

CPM H | OH 4-OMe

CPM H | OH 5-OMe

CPM H | OH 6-OMe

CPM H | OH 7-OMe

CPM H | OH 5,6-OMe

allyl H [ OH | (non-substituted)

allyl H | OH 4-F

allyl H | OH 5-F

allyl H | OH 6-F

allyt H | OH 7-F

allyl H | OH 5,6-F

allyl H | OH 4,5,6,7-F

allyl H | OH 4-Cl

allyl H | OH 5-Cl

allyl H | OH 6-Cl

allyl H | OH 7-Cl

allyl H | OH 5,6-Cl

allyl H | OH 4-Me

allyl H | OH 5-Me

allyl H | OH 6-Me

allyl H | OH 7-Me

allyl H | OH 5,6-Me

allyt H | OH 4-OMe

allyl H | OH 5-OMe

allyl H | OH 6-OMe

allyl H | OH 7-OMe

allyl H | OH 5,6-OMe




CPMHOH6-F CPMHOH7-F CPMH OH5,6-F CPMHOH 4,5,6,7-F CPMH OH
4-C1l CPMH OH5-C1 CPMHOHG6-CI CPMHOH7-C1 CPMHOHS5,6-C0 CPMH OH
4-Me CPMHOH5-M CPMHOHG-M CPM25 OH 7-M CPMHOH5,6-M CPMH OH
4-Ov CPMHCOH5-O CPMH OH6-O CPMH OH 7-Ov CPM H CH 5, 6- Owe
allyl HOH (non-substituted) allyl HOH4-F allyl HOHd5-F ally) HOHG6-F
allyl HOH 7-F allyl HOH5,6-F ally) HOH 4,5,6,7-F allyl HOH 4-C
al lyl H OH 5Tatlle 3 &¢dnyihued)OH 6-C1 allyl HOH 7-Cd  allyl HOH 5,6-C allyl
HOH 4- Me aHRAI "I?'riﬁﬁsi‘v: aiikk H-oh6-Me allyl HOH 7-Me allyl H CH
5 6-M CPM | OH | OH | (non-substituted)

CPM OH | OH 4-F

CPM | OH | OH 5-F

CPM | OH | OH 6-F

CPM OH | OH 7-F

CPM | OH | OH 5,6-F

CPM | OH | OH 4,5,6,7-F

CPM | OH | OH 4-Cl

CPM | OH | OH 5-Cl

CPM | OH | OH 6-Cl

CPM | OH | OH 7-Cl

CPM | OH | OH 5,6-Cl

CPM | OH | OH 4-Me

CPM | OH | OH 5-Me

CPM | OH | OH 6-Me

CPM | OH | OH 7-Me

CPM | OH | OH 5,6-Me

CPM | OH | OH 4-OMe

CPM | OH | OH 5-OMe

CPM | OH | OH 6-OMe

CPM | OH | OH 7-OMe

CPM | OH | OH 5,6-OMe

allyl OH | OH | (non-substituted)

allyl OH | OH 4-F

allyl OH | OH 5-F

allyl OH | OH 6-F

allyl OH | OH 7-F

allyl OH | OH 5,6-F

allyl OH | OH 4,5,6,7-F

allyl OH | OH 4-Cl

allyl OH | OH 5-Cl

allyl OH | OH 6-Cl

allyl OH | OH 7-Cl

allyl OH | OH 5,6-Cl

allyl OH | OH 4-Me

allyl OH | OH 5-Me

allyl OH | OH 6-Me

allyl OH | OH 7-Me

allyl OH | OH 5,6-Me

allyl OH | OH 4-OMe

allyl OH | OH 5-OMe

allyl OH | OH 6-OMe

allyl OH | OH 7-OMe

allyl OH | OH 5,6-OMe




allyl HOH 4-Ow allyl HOH5-Ow allyl HOHd 6-Ov allyl HOH 7-Owe

allyl HOH5,6-Ov 25 Table 3 (continued) R R' RCPM OH OH

(non-substituted) CPMOH CH 4-F CPM OHgOH 5-F CPM OH CH 6- CPM OH OH
5

F
7-F CPMOH OH 5,6-F CPMOH OH 4,5,6,7-F CPMOH OH 4-C CPM OH CH 5-C
cP

CPMOHOHG6-CO CPMOHOH7-A CPMOHOHS5,6-CL CPMCH OH 4-Me M CH CH
5- M CPMOH OH6-M CPMOH OH 7-M CPMOH OH 5,6-M CPM OH OH 4-0Ove CPM
OH OH 5- Ove T4ERMB Qdniu&)OMe CPM OH OH 7-Ove CPM OH OH 5,6-Ove  allyl OH
OH (non- substituted)—albH—OH-O44-F—ally] OH OH 5-F allyl OH CH 6-F
ally) oH HZE ARy ions KE
CPM H | OH | (non-substituted)
CPM H | OH 4-F
CPM H | OH 5-F
CPM H | OH 6-F
CPM H | OH 7-F
CPM H | OH 5,6-F
CPM H | OH 45,6,7-F
CPM H | OH 4-Cl
CPM H | OH 5-Cl
CPM H | OH 6-Cl
CPM H | OH 7-Cl
CPM H | OH 5,6-Cl
CPM H | OH 4-Me
CPM H | OH 5-Me
CPM H | OH 6-Me
CPM H | OH 7-Me
CPM H | OH 5,6-Me
CPM H | OH 4-OMe
CPM H | OH 5-OMe
CPM H | OH 6-OMe
CPM H | OH 7-OMe
CPM H | OH 5,6-OMe
allyl H | OH | (non-substituted)
allyl H | OH 4-F
allyl H | OH 5-F
allyl H | OH 6-F
allyl H { OH 7-F
allyl H | OH 5,6-F
allyl H | OH 4,5,6,7-F
allyl H | OH 4-Cl
allyl H | OH 5-Cl
allyl H | OH 6-Cl
allyl H | OH 7-Cl
allyl H | OH 5,6-Cl
allyl H | OH 4-Me
allyl H | OH 5-Me
allyl H | OH 6-Me
allyl H | OH 7-Me
allyl H | OH 5,6-Me
allyl H | OH 4-OMe
allyl H | OH 5-OMe
allyl H | OH 6-OMe
allyl H | OH 7-OMe
allyl H | OH 5,6-OMe




allyl OHOH 4,5,6,7-F ally) OHOHd4-Ad allyl OGHOH45-d allyl OH CH 6-C
ally] OHOH 7-CG  allyl GHOH 5,6-C  allyl OHOH 4-Me ally] OH OH 5- M
ally) oHOH6-M all | OHOH 7-Me all 1270H OH 5,6-Me allyl OH OH 4-Owe
allyl OHOH 5-O all 1 OHOH6-O allyl OHOH 7-Ovk ally] OH CH 5, 6- Owe
26 Table 3 (continued) RR2 RB R5 CPMH OH (non-substituted) CPMH CH 4-F
CPMHOHS5-F CPMHOMHG6-F CPMHOH 7-F CPMHOH5,6-F CPMHOH 4,5,6,7-F
CPM H OH 4- ClablcPigaatiored-C! CPMH OH 6-CI CPMH OH 7-CIl CPMH OH 5,6-0
CPM H OH 4- MepiCPWH OS5t e CRMHOf16-Me CPMH OH 7-Me CPM H OH 5, 6- M

CPM | OH | OH | (non-substituted)

CPM OH | OH 4-F

CPM | OH | OH 5-F

CPM | OH | OH 6-F

CPM | OH | OH 7-F

CPM | OH | OH 5,6-F

CPM OH | OH 45,6,7-F

CPM | OH | OH 4-Cl

CPM | OH | OH 5-Cl

CPM OH | OH 6-Cl

CPM OH | OH 7-Cl

CPM OH | OH 5,6-Cl

CPM OH | OH 4-Me

CPM | OH | OH 5-Me

CPM OH | OH 6-Me

CPM OH | OH 7-Me

CPM OH | OH 5,6-Me

CPM OH | OH 4-OMe

CPM | OH | OH 5-OMe

CPM OH | OH 6-OMe

CPM OH | OH 7-OMe

CPM | OH | OH 5,6-OMe

allyl OH | OH | (non-substituted)

allyl | OH | OH 4-F

allyl | OH | OH 5-F

allyl OH | OH 6-F

allyl OH | OH 7-F

allyl OH | OH 5,6-F

allyl OH | OH 4,5,6,7-F

allyl OH | OH 4-Cl

allyl OH | OH 5-Cl

allyl OH | OH 6-Cl

allyl OH | OH 7-Cl

allyl OH | OH 5,6-Cl

allyl OH | OH 4-Me

allyl OH | OH 5-Me

allyl OH | OH 6-Me

allyl OH | OH 7-Me

allyl OH | OH 5,6-Me

allyl | OH | OH 4-OMe

allyl | OH | OH 5-OMe

allyl | OH | OH 6-OMe

allyl | OH | OH 7-OMe

allyl | OH | OH 5,6-OMe




CPMHOCH4-0Ovk CPMHOH5-0O CPMHOHG6-O CPMHOH 7-O CPM H OH
56-Ov allyl HOH (non-substituted) allyl HOH 4-F ally] HOH5-F allyl
HOH6-F allyl HOH7-F allyl HOH 5, @8F allyl HOH 4,56,7-F allyl HOH
4-C1 allyl HOH5-G allyl HOH6-C ally] HOH7-C allyl HOH 5,6-C
allyl HOH4-M ally] HOH5-M ally] HOH6-M allyl HOH 7-Me ally] H
OH5,6-M allyl HOH 4-Ov allyl HOH 5-Ov allyl HOH 6-Ove allyl H OH
7-Ove  al |yl TablcH(®nengd 27 Tabl e 3 (continued) R R R3 R5 CPM OH CH
(non-substi E@q\&) T Mo L{Hon-ssttm}t’é'a DH OH 5-F CPM CH OH 6-F CPM OH OH
7-F CPM CPM’' | H | OH 4-F

CPM H | OH 5-F

CPM H | OH 6-F

CPM H | OH 7-F

CPM H | OH 5,6-F

CPM H | OH 4,5,6,7-F

CPM H | OH 4-Cl

CPM H | OH 5-Cl

CPM H | OH 6-Cl

CPM H | OH 7-Cl

CPM H | OH 5,6-Cl

CPM H | OH 4-Me

CPM H | OH 5-Me

CPM H | OH 6-Me

CPM H | OH 7-Me

CPM H | OH 5,6-Me

CPM H | OH 4-OMe

CPM H | OH 5-OMe

CPM H | OH 6-OMe

CPM H | OH 7-OMe

CPM H | OH 5,6-OMe

allyl H | OH | (non-substituted)

allyl H | OH 4-F

allyl H | OH 5-F

allyl | H | OH 6-F

allyl H | OH 7-F

allyl | H | OH 5,6-F

allyl H | OH 4,5,6,7-F

allyl | H | OH 4-Cl

allyl | H | OH 5-Cl

allyl H | OH 6-Cl

allyl | H | OH 7-Cl

allyl H | OH 5,6-Cl

allyl H | OH 4-Me

allyl H | OH 5-Me

allyl | H | OH 6-Me

allyl H | OH 7-Me

allyl H | OH 5,6-Me

allyl | H | OH 4-OMe

allyl | H | OH 5-OMe

allyl | H | OH 6-OMe

allyl H ( OH 7-OMe

allyl | H | OH 5,6-OMe

Among the compounds represented by Formula (I) according to the present

invention, specific examples of the compounds wherein -X- is a carbon chain having



CPM OH OH 4,5,6,7-F CPMOH OH4-CI CPMOH OH5-CI CPMOH OH 6-C  CPM OH
OH7-CI CPMOH OH5,6-CL CPMOH OH4-M CPMOH OH 5-Me CPM OH OH 6- Me
CPMOHOH7-M CPMOH OH5,6-M CPM O290H 4-Ove CPM OH OH 5-Ov CPM OH
OH6-O CPMOH COH 7-Ov CPM OH OH 5,6-0Ove  allyl OH OH (non-substituted)
ally) OHOH 4-F allyl OHOH5-F allyl OHOH 6-F allyl OHOH 7-F allyl OH
OH5,6-F allyl OHOH 4,5,6,7-F ally] OHOH 4-C  allyl OHOH 5-Cl  allyl

a
OH OH 6-Cl dlo darboH a@hged@istitutih w paDif Gid rgostiGtturea Y] and LpteCB(=OMewo al |yl OH
OH5-M ally] OHOH6-M allyl OHOH 7-Me allyl OHOH 5,6-M all | OH OH
4- Ove al | yIR GHomc el didzeneafulsgd riggHwhldh 6s fdvisubstituted or substituted by one or
more R5s, R’ is hydrogen, R'%and R'" are bound to form -O-, that is, the examples of

the compounds represented by the following Formula (Id) are shown in Table 4.

R
0]
2 3
/3 (R%04
1 4
6

5 (1d)

Among the compounds represented by Formula (Id), the compound wherein
R'is cyclopropylmethyl, R* and R are hydroxy, the cyclohexene ring is not
substituted, and the configuration of the bond at the 6-position is J, that is, the

compound of the following formula:

10

is named N-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxymorphinan-63-ylj-
3,4,5,6-tetrahydrophthalimide.



allyl OHOHd 7-Ove allyl OH OH 5,6-Ove 28 Table 3 (continued) CPM H OH
(non-substituted) CPMHOH4-F CPMHOH5-F CPMHOHG6-F CPMHOHT7-F
CPMHOH5,6-F CPMHOH 4,5,6,7-F CPM3g OH 4-CI CPMH CH 5-C1 CPM H OH
6-C CPMHOH7-CI CPMHOH5,6-(0 CPMHOH4-M CPMHOHS5-M CPMHOH
6-M CPMHOH7-M CPMHOHS5,6-M CPMHOH4-0O CPMH OH 5-Ov CPM H
oH6-O CPMH OH 7-O CPMH OH 5,6-0Ov allyl H OH (non-substituted)
allyl HOH 4rdpleal lyl HOH5-F OXI HOH6-F allyl HOH7-F allyl HOH
56-F ally—HoH45-6-4F aJ_I_K-;_H_Qi4-CI allyl HOH5-C allyl HOH
6-Cl R RTR

CPM OH | OH (non-substituted)

CPM OH | OH 3-F

CPM OH | OH 4-F

CPM OH | OH 3,6-F

CPM OH | OH 4,5-F

CPM OH | OH 3,4,5,6-F

CPM OH | OH 3-Cl

CPM OH | OH 4-C]

CPM OH | OH 3,6-Cl

CPM OH | OH 4,5-Cl

CPM OH | OH 3-Br

CPM OH | OH 4-Br

CPM OH | OH 3,6-Br

CPM OH | OH 4,5-Br

CPM OH | OH 3-Me

CPM OH | OH 4-Me

CPM OH | OH 3,6-Me

CPM OH | OH 4,5-Me

CPM OH | OH 3-OMe

CPM OH | OH 4-OMe

CPM OH | OH 3,6-OMe

CPM OH | OH 4,5-OMe

CPM OH | OH 3-OH

CPM OH | OH 4-OH

CPM OH | OH 3,6-OH

CPM OH | OH 4,5-OH

CPM OH | OH 3-NO,

CPM OH | OH 4-NO,

CPM OH | OH 3,6-NO,

CPM OH | OH 4,5-NO,

CPM OH | OH 3-NH,

CPM OH | OH 4-NH,

CPM OH | OH 3,6-NH,

CPM OH | OH 4,5-NH,

allyl OH | OH (non-substituted)

allyl | OH | OH 3-F

allyl OH | OH 4-F

allyl OH | OH 3,6-F

allyl | OH | OH 4,5-F

allyl OH | OH 3,4,5,6-F

allyl | OH | OH 3-Cl

allyl OH | OH 4-Cl

allyl OH | OH 3,6-Cl

allyl | OH | OH 4,5-Cl

allyl | OH | OH 3-Br




ally) HOH 7-C
HOHG6-M allyl
5-Ove allyl

al 1yl

H OH 5,
HOH7-Me al
HOH6-Ov allyl
conpounds represented by Forrmula (1) according to the present
speci fic exanples of the conpounds wherein -X-
two carbon atons constituting a part of the ring structure,

6- al |
lyl H OH
HOH 7-

c
I

yl
5 6-M allyl

HOH4-M allyl

HOH5-Me allyl
HOH4-O ally) HOH

ally) HOHJ5,6-0Ove Anong t he

i nventi on,

IS a carbon chain having 29

Y and Z are

-C(=0), two TiMs4f@ntnayd) ohexene fused ring which is not substituted or

substituted
form-0-, t
followng F
R365 5 (
wherein Rl
ring i s not
6- position

N3 COHG65

by—ene—ar——mere—R5s—R9-is—hydrogen
hat_— 1 s ha=§&%apLgs Bf _the
refll a | (PH) | QHe showt-Bm Tablle 4. N RZ =
1dplyAnpn@Ht h&@HclonpoubdBrr epr 6

i sllyeycl opr opyl met hyh,5-BR2 ang

supstioudtledd jand thayconfig
Sallyp, |LOAL] OB, | The 4G@rpoun
¥yl | OH | OH 3,6-Me

allyl OH | OH 4,5-Me

allyl | OH | OH 3-OMe

allyl | OH | OH 4-OMe

allyl | OH | OH 3,6-OMe

allyl | OH | OH 4,5-OMe

allyl OH | OH 3-OH

allyl | OH | OH 4-OH

allyl | OH | OH 3,6-OH

allyl | OH | OH 4,5-OH

allyl OH | OH 3-NO,

allyl | OH | OH 4-NO,

allyl | OH | OH 3,6-NO,

allyl | OH [ OH 4,5-NO,

ally! OH | OH 3-NH,

allyl OH | OH 4-NH,

allyl OH | OH 3,6-NH,

allyl | OH | OH 4,5-NH,

CPM H | OH (non-substituted)

CPM H OH 3-F

CPM H OH 4-F

CPM H OH 3,6-F

CPM H OH 4,5-F

CPM H OH 3,4,5,6-F

CPM H OH 3-Cl

CPM H OH 4-Cl

CPM H OH 3,6-Cl

CPM H OH 4,5-Cl

CPM H OH 3-Br

CPM H OH 4-Br

CPM H OH 3,6-Br

CPM H OH 4,5-Br

CPM H OH 3-Me

CPM H OH 4-Me

CPM H OH 3,6-Me

CPM H OH 4,5-Me

CPM H OH 3-OMe

CPM H OH 4-OMe

CPM H OH 3,6-OMe

R1 and RI t are bound to

conpounds represented by the

sented by Formula (1d),
R3 are hydroxy,

O R N2 3 (R50-4 04
t he conpound

t he cycl ohexene

uration of the bond at the
of the followng formula: OH N\ O



I s named

N-[17- (cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14- di hydr oxynor phi nan-6[ 3-yl]- 3
,4,5,6-tetrahydrophthalimde. 30 Table32 R2 R3R5 CPMOCH OH
(non-substituted) CPMOH OH 3-F CPMOH OH 4-F CPM OH OH 3,6-F CPM OH CH
4,5-F CPM OH CH 3,4,5,6-F CPMOH CH 3-CI CPMOH OH 4-C1 CPM OH (H 3,6-Cl
CPM OH OH 4,5-C0 CPMOHOH 3-Br CPMOH OH 4-Br CPMOH CH 3,6-Br CPM OH
OH 4,5-Br  Chahlof(comtiguedd CPM OH OH 4-Me CPM OH OH 3,6-Me  CPM OH OH

4 .

, 5-Me CPM ORTOHAT3ROVE RFOPM O R 4-0Ovf CPM OH OH 3, 6-Ove  CPM OH OH
4, 5- Owke VOO 6 :O GPN—CH %‘u =+ CPMOH CH 3,6-0H CPM CH CH 4, 5-OH
CPM OH OH 3-Nc2 J.D.v.’“.bl‘-é‘r.’\.éé CPM-OH OH 3,6-NO2 CPM OH OH 4,5-NO2 CPM
OH OH 3- NH2l_CPM H | OH 3-OH

CPM H | OH 4-OH
CPM H | OH 3,6-OH
CPM H | OH 4,5-OH
CPM H | OH 3-NO,
CPM H | OH 4-NO,
CPM H | OH 3,6-NO,
CPM H | OH 4,5-NO,
CPM H | OH 3-NH,
CPM H | OH 4-NH,
CPM H | OH 3,6-NH,
CPM H | OH 4,5-NH,
allyl H OH (non-substituted)
allyl H | OH 3-F
allyl H | OH 4-F
allyl H | OH 3,6-F
allyl H OH 4,5-F
allyl H OH 3,4,5,6-F
allyl H | OH 3-Cl
allyl H | OH 4-Cl
allyl H | OH 3,6-Cl
allyl H | OH 4,5-Cl
allyl H | OH 3-Br
allyl H | OH 4-Br
allyl H | OH 3,6-Br
allyl H | OH 4,5-Br
allyl H | OH 3-Me
allyl H | OH 4-Me
allyl H | OH 3,6-Me
allyl H | OH 4,5-Me
allyl H | OH 3-OMe
allyl H | OH 4-OMe
allyt H OH 3,6-OMe
allyl H | OH 4,5-OMe
allyl H | OH 3-OH
allyl H | OH 4-OH
allyl H | OH 3,6-OH
allyl H | OH 4,5-OH
allyl H | OH 3-NO,
allyl H | OH 4-NO,
allyl H | OH 3,6-NO,
allyl H | OH 4,5-NO,
allyl H OH 3-NH,




CPM OH OH 4-NH2 CPM OH OH 3,6-NH2 CPM OH OH 4,5-NH2  allyl OH OH
F 3

(non-substituted) allyl OHOH 3-F allyl OH OH 4- ally) OH CH 3,6-F
allyl OH OH 4,5-F aIIy)C]—IC]—IS,4,5,6-B3aIIyI OHOH3-C ally) OH H 4-C
allyl OHOH 3,6-C allyl OHOH 4,5-C :70EE OH OH 3-Br 31 Table 4
(continued) RRZ RR5 ally) OHOH 4-Br ally) OHOH 3,6-Br ally) OH OH
4,5-Br ally) OHOH 3-M allyl OHOH 4-M allyl OHOH 3,6-M allyl OH CH
4,5-Me al | ylabf# QeanBn@d allyl OH OH 4-Ove ally) OH OH 3,6-Ove ally] OH
H 4, 5- Owe diﬂly)$LHgSA atRy—Ot@H 4-04 allyl OH O43,6-0H allyl OH
OH 4,5-0H e '\Lez a—eH—aH 4-NO2  allyl OH OH 3,6-NO2 allyl
OH OH 4, 5_|\“a]f}d H &‘I 4-NH;

allyl H | OH 3,6-NH,

allyl H OH 4,5-NH,

CPM | OAc | OH (non-substituted)

CPM | OAc | OH 3-F

CPM | OAc | OH 4-F

CPM | OAc | OH 3,6-F

CPM OAc | OH 4,5-F

CPM | OAc | OH 3,4,5,6-F

CPM | OAc | OH 3-Cl

CPM | OAc | OH 4-Cl

CPM | OAc | OH 3,6-Cl

CPM | OAc | OH 4,5-Cl

CPM | OAc | OH 3-Br

CPM | OAc | OH 4-Br

CPM | OAc | OH 3,6-Br

CPM | OAc | OH 4,5-Br

CPM | OAc | OH 3-Me

CPM | OAc | OH 4-Me

CPM OAc | OH 3,6-Me

CPM | OAc | OH 4,5-Me

CPM | OAc | OH 3-OMe

CPM | OAc | OH 4-OMe

CPM | OAc | OH 3,6-OMe

CPM | OAc | OH 4,5-OMe

CPM | OAc | OH 3-OH

CPM | OAc | OH 4-OH

CPM | OAc | OH 3,6-OH

CPM | OAc | OH 4,5-OH

CPM | OAc | OH 3-NO,

CPM | OAc | OH 4-NO,

CPM | OAc | OH 3,6-NO,

CPM | OAc | OH 4,5-NQO,

CPM | OAc | OH 3-NH,

CPM | OAc | OH 4-NH,

CPM | OAc | OH 3,6-NH,

CPM | OAc | OH 4,5-NH,

allyl OAc | OH (non-substituted)

allyl OAc | OH 3-F

allyl OAc | OH 4-F

allyl OAc | OH 3,6-F

allyl OAc | OH 4,5-F

allyl OAc | OH 3,4,5,6-F

allyl OAc | OH 3-Cl




allyl OHOH3-NH2 allyl OHOH 4-NH2 allyl OH OH 3,6-NH2 allyl OH OH
4,5-NH2 CPM H OH (non-substituted) CPMH OH 3-F CPMH OH 4-F CPM H OH
3,6-F CPMH OH 4,5-F CPMH OH 3,4,5,6- CPMHOH 3-CI CPMH OH 4-CI  CPM

3,6-CI CPMHOHA4,5-C] CPMHOH3-Br CPMHOHA4-Br CPMH COH 3, 6-Br
OH 4,5-Br CPMHOH3-M CPMHOH4-M CPMHOH3,6-M CPMH CH
CPMHOH3-O CPMHOH4-0OWw CPMHOH 3,6-Ov 32 Table 4

=Q

2o QT
=T

nt i nued) ﬁalﬂwr(zcmmu@MH OH 4,5-Ove CPMH OH 3-OH CPMH OH 4-OH CPMH
3, 6- CH J"I\ﬁll‘l rqu = @"v‘ﬁs%fﬂw CPMHOH4-N>®2 CPMH OH 3,6-NX®2

allyl OAc | OH 4-Cl

allyl | OAc | OH 3,6-Cl
allyl OAc | OH 4,5-Cl
allyl OAc | OH 3-Br

allyl OAc | OH 4-Br

ally! OAc | OH 3,6-Br
allyl OAc | OH 4,5-Br
allyl | OAc | OH 3-Me

allyl OAc | OH 4-Me

allyl OAc | OH 3,6-Me
allyl OAc | OH 4,5-Me
allyl OAc | OH 3-OMe
allyl OAc | OH 4-OMe
allyl OAc | OH 3,6-OMe
allyl OAc | OH 4,5-OMe
allyl OAc | OH 3-OH

allyl OAc | OH 4-OH

allyl OAc | OH 3,6-OH
allyl OAc | OH 4,5-OH
allyl OAc | OH 3-NO,
allyl OAc | OH 4-NO,
allyl | OAc | OH 3,6-NO,
allyl OAc | OH 4,5-NO,
allyl OAc | OH 3-NH,
allyl OAc | OH 4-NH,
allyl OAc | OH 3,6-NH,
allyl OAc | OH 4,5-NH,

The morphinan derivatives represented by the above-described Formula (1),
having a nitrogen-containing cyclic group used as the effective ingredient of the
antipruritic according to the present invention may be produced by the methods

5 hereinbelow described.

Among the compounds represented by the Formula (I) according to the
present invention, the cyclic imide and sulfoneimide derivatives represented by
Formula (IA) (wherein Rl, Rz, R3, RS, Rg, R'%and R" represent the same meanings
as described above, and the broken lines represent single bond or aromatic fused

10 ring) may be produced by reacting a primary amine represented by Formula (II)

(wherein RI, R2, R3, Rg, R'®and R"! represent the same meanings as described



CPMH CH 4
4,5-NH2 a
HOH 3,6-F
H 4-d a
4-Br ally
allyl HOH
allyl HOH
allyl HOH
ally) HOH
5
10
15
20

— o

3
3
3
3

-NO2 CPMHOH3-NH2 CPMHOH4-NH2 CPMHOHS3,6-NH2 CPMH OH
yl H OH (non-substituted) ally] HOH 3-F allyl HOH 4-F ally]
ally) HOH 4,5-F allyl HO3%%3,4,5,6-F allyl HOH3-C ally) H
y) HOH 3,6-CI allyl HOH 4,5-d allyl HOH 3-Br allyl H CH
HOH3,6-Br allyl HOH 4,5-Br allyl HOH 3-Me allyl HOH 4-Me
,6-Me allyl HOH 4,5-M allyl HOH 3-Owe allyl H OH 4-0we

above)end @ dojd anyQriderebrasiied by Fytmuth (H) BviGikina | igprebtn@Hhd-

OH

6-OH allyl HOH 4,504 allyl HOH3-N®2 ally) HOH 4-N®

s@neNmRaniagy asldeperied abeveNopa swlfdnyd adkl GifivatiNeEepresented by
Formula (IIT') (wherein R represents C;-Cs alkyl, and R’ represents the same
meaning as described above), as shown in Scheme 1.  As required, the reaction may

be carried out in the presence of an acid or a base.

R
(1) CIOzsj@ N (1A)
R200C™

(1"

The acid anhydride (IIT) or the sulfonic acid derivative (III') may be used in an
amount of 0.5 to 50 equivalents, preferably 1 to 20 equivalents, with respect to the
primary amine (II. When R is hydroxy, the hydroxy group may be protected by an
appropriate protective group such as methoxymethyl), and especially, good results
are obtained when they are used in an amount of 1 to 10 equivalents.  As the solvent,
aprotic polar solvents such as DMF, dimethylacetamide and DMSO; ether solvents
such as diethylether, THF, DME and dioxane; hydrocarbon solvents such as benzene,
toluene and xylene; halogen-containing solvents such as dichloromethane,
chloroform and 1,2-dichloroethane; alcohols such as methanol, ethanol, propanol and
butanol; and acid solvents such as acetic acid and propionic acid may be employed.
Among these, DMF, toluene, acetic acid and chloroform are preferred.

As the base to be made to coexist as required, inorganic bases such as sodium
carbonate, potassium carbonate, cesium carbonate and sodium acetate; and organic
bases such as triethylamine, diisopropylethylamine, pyridine and 4-

dimethylaminopyridine may be used. Among these, triethylamine, pyridine,



33 Table 4 (continued) R RZRB RS allyl HOH4-NH allyl HOH 3,6-NHZ
allyl HOH 4,5-NH2 CPM QAc OH (non-substituted) CPM QAc OH 3-F CPM OAc OH
4-F CPM QAc OH 3,6-F CPM OAc OH 4,5-F36CPM OAc CH 3,4,5,6-F CPM QAc OH
3-d CPMQOAc CH4-CI CPM QAc OH 3,6-C1 CPM QAc OH 4,5-C1I CPM QAc OH 3-PBr
CPM OAc CH 4-Br CPM OAc OH 3,6-Br CPM OAc OH 4,5-Br CPM CAc OH 3-Me  CPM
CAc OH 4-Me CPM OAc OH 3,6-Me CPM QAc OH 4,5-Me CPM QAc OH 3-Ove CPM OAc
OH 4-Ove  CRMIt@SMCHIBoreutaamts sodiom @mborake are refivieed. CHMIe Gass iOMs@Li@H CPM OAc
OH4-OH CPM OAc OH 3,6-CH CPM OAc OH 4,5-0H CPM QAc OH 3-NO2 CPM QAc OH
4-NO2 CPM QaeoudHo8] 6 Mequichantsymreferably, IstoNOzequivalents with respect to the
substrate. On the other hand, as the acid, inorganic acids such as hydrochloric acid,
sulfuric acid and phosphoric acid; carboxylic acids such as acetic acid, propionic acid
5 and benzoic acid; and sulfonic acids such as methanesulfonic acid, benzenesulfonic
acids and p-toluenesulfonic acid may be used. Among these, carboxylic acids such
as acetic acid, propionic acid and benzoic acid are preferred, and acetic acid is
especially preferred. The acid is used in amount of 1 to 30 equivalents, preferably 1
to 10 equivalents with respect to the substrate. A process in which acetic acid or the
10 like is used as the solvent is also preferred. In this case, excessive acid coexists.
The reaction may usually be carried out at -20°C to 200°C and preferably at
0°C to 150°C at which satisfactory results are obtained. The reaction time may
appropriately be selected depending on the conditions such as reaction temperature,
satisfactory results are usually obtained when the reaction time is about 30 minutes to
15 30 hours. The concentration of the substrate (II) in the reaction system is not
restricted, and usually about 1 mmol/L to 1 mol/L is preferred.
The primary amine represented by Formula (I) used as the starting material
of Scheme 1 may be synthesized by the method described in, for example, J. Med.
Chem. 20, 1100 (1977). J.Org.Chem. 45, 3366 (1980).
20 Among the compounds represented by Formula (IA) (wherein Rl, R2, R3, RS,
R9, R'" and R"! represent the same meanings as described above), the imide
derivatives may also be produced by Mitsunobu reaction described in Tetrahedron.
50, 9757 (1994).
Among the compounds represented by Formula (1), the cyclic amide
25 compounds (IB) (wherein Rl, R2, R3, R4, R9, RIO, R“, k and X represent the same

meanings as described above) wherein Y is -C(=0)- and Z is valence bond may be

produced by the usual alkylation reaction of amide group or amidation reaction of



CPM OAc OH 3-NH2 CPM QAc OH 4-NH2 CPM QAc OH 3,6-NH2 CPM QAc OH 4, 5- NH2
allyl OQGAc OH (non-substituted) allyl OAc OH 3-F allyl OAc CH 4-F allyl
OAc OH 3,6-F allyl QAc OH 4,5-F ally] 3@Ac OH 3,4,5,6-F ally] QAc OH 3-Cl
34 Table 4 (continued) R R R RS ally] OAc OH 4-C allyl OAc OH 3,6-C
allyl OAc OH 4,5-Ad allyl OAc OH 3-Br allyl QGAc OH 4-Br ally] OAc OH
3,6-Br allyl OAc OH 4,5-Br ally] QAc OH 3-Me all | QAc OH 4-Me ally] OAc
OH 3, 6-Me  adhilp QNP SOHS4Q atmmt@n\\o}ercum@ymaat;ormfmm ‘Ehelcyb)np@md OH 4- Owve
ally) OAc CH 3,6-Owve allyl OACO—I450V§ 3aII 3-0H allyl CAc OH
4-OH allyl @pes@kahF@mulaVywikieind, B: R, |Ry k @kl X-riy@esensl | y|
OAc OH 4-NO2 allyl QAc OH 3, 6- N2

the same meanings as described above, L is chlorine, bromine, iodine, OTs or OMs)

or the compound represented by Formula (V) (wherein Rl, R2, R3, R4, R9, RIO, R“, k
5 and X represent the same meanings as described above, L' is chlorine or OR"
(wherein R s hydrogen, C;-Cs alkoxy, C5-C;3 aralkyloxy or C1-Cs alkanoyloxy),
as shown by Scheme 2 below. The compounds represented by Formula (IV) or (V)
used as the starting materials of the reaction shown in Scheme 2 may be obtained by

the method described in W(093/15081 and so on.

10 Scheme 2
The alkylation or amidation may be carried out by a general method in which
a base is made to coexist in a solvent.
As the base, inorganic bases such as potassium carbonate, cesium carbonate,
sodium hydroxide and potassium hydroxide; metal hydrides such as sodium hydride
15 and potassium hydride; metal alkoxides such as sodium ethoxide and potassium t-
butoxide; and organic bases such as triethylamine, diisopropylethylamine, pyridine

and 4-dimethylaminopyridine may be used. The base is used in an amount of 1 to



allyl OAc OH 4,5-NO2 ally) OAc OH 3-NH2 allyl QAc OH 4-NH2 ally) QAc OH
3,6-NH2 ally] QAc OH 4,5-NH2 The norphi nan derivatives represented by the
above-described Formula (1), having a 88 rogen-containing cyclic group used
as the effective ingredient of the antipruritic according to the present

i nvention may be produced by the methods 5 hereinbel ow descri bed. Anpbng the
conpounds represented by the Fornul a (If according to the present

i nvention, theegiedlends,ipnélerablynidtosldl eiquivelenisdeitirespeghita the subserpices dmeasd by
Formula (IA) (wherein Rl, R2, R3, R5, R9, RI0O and R 1 represent the sane
meani ngs asoldusidatidiegactivoy stistnry tesulbroiebe dhtaised wethowssimg ashasgire bond or
aromatic fused 10 ring) may be produced by reacting a primary am ne
represented $omdeasensl a (11) (wherein R, R2, R3, RO, R0 and R" represent

t he sane neani ngs as descri bed 35 above) and an acid anhydri de represented
by Formula (111) AsterselvenREprotip pelsesilgenthaich sa b ehmethykceasamesand bed
above) or a sulfonic acid derivative represented by Formula (Il11") (wherein
R20 r epbesenbdSTL-aterablvyhts saahchsicthyd ptles crHE DME and miboxanedrydrigadbendescr i bed
above), as shown in Schene 1. As required, the reaction nmay 5 be carried out
in the presesubentfsuah asbertens amal tbheee; ak] haidgéh-KintdRin@ solwefids sas N Rs O C
-R5 . = Rs RoONH2 N~ RS ORoOo R (Ill) RI10 R3 or R3 (Il) A QzS% R5 (|
A) R2000C ~dicklbicinéthanthehlawifsmpaidyid2-ditalotddthane driaytbeausedll f amiosg dekel
derivative (I11") may be used in an anmount of 0.5 to 50 equival ents,

preferably 1DMF, 20 eamd téRlefdiu® profedréd. I @8PRE thetractibg tendbdratarey saifaetory | | . Wien
R3 i s hydroxy, the hydroxy group nay be protected by an 10 appropriate

protective gieoup mache asialebhaydet 2910 to Z000C gspRedbd 09 todGOCr Bk ts are
obt ai ned when they are used in an amount of 1 to 10 equivalents. As the

solvently apfeattich tiaé arappaipyiartySsetdddd dRperddip orfiheRb i esefuairhsifeadtich DVSO,
et her sol vents
temperature, and satisfactory results are usually obtained when the reaction time is
about 30 minutes to 100 hours. The concentration of the substrate (IV) or (V) in the
reaction mixture is not restricted, and usually 1 mmol/L to 1 mol/L is preferred.
Among the compounds represented by Formula (I) (wherein Rl, Rz, R3, R4,
15 R9, RIO, R“, X, Y, Z and k represent the same meanings as described above), the
compounds wherein Y is -C(=0)-, that is, the compounds represented by Formula
(ID) or (IE) (wherein Rl, Rz, R3, R9, RIO, R' 1, X and Z represent the same meanings
as described above, R is C1-Cs alkyl or C4-C 5 aralkyl) may be produced by
alkylating or acylating the compounds represented by Formula (IC) (wherein Rl, Rz,
20 R3, R9, RIO, R”, X and Z represent the same meanings as described above) in a
solvent in the co-presence of a base, as shown in Scheme 3 below. The compounds

of Formula (IC) used as a starting material of Scheme 3 may be obtained by the

methods shown in Schemes 1 and 2.



such as diethylether, THF, DMVE and di oxane; hydrocarbon sol vents such as
benzene, toluene and xyl ene; hal ogen-contai ning solvents such as

di chl oronet hane, 15 chl orof orm and 1, 2- dochl or oet hane; al cohols such as

met hanol , et hanol, propanol and butanol; and acid solvents such as acetic
acid and propionic acid may be enployed. Anong these, DVF, toluene, acetic
acid and chloroformare preferred. As the base to be made to coexist as
requi red, inorganic bases such as sodi um carbonat e,pzpot assi um car bonat e,
cesi um car bonat e and sodi um acetate; and orgamlc R0 bases such as
triethylam ne, diisopropylethylamne, pyridine &
may be used. Among fhese, triethylam ne, pyriding 36| patassi ungear bonate
and sodiun1c§nbona'e are preferred.alkylatipase is gsedE i h@ahoun of 1 to 30
equi val ents, PNET exa | t@ 10 egti-valents—w th xgsp 4@ the) substrate.
On the other hana ; id, inorganic acids su RhydvacKl ori ¢ aci d,
sulfuric acid & @ aci d; carboxylic acids ras acetic acid,
propi oni ¢ aci d“\g RdAzoi ¢ Acid; and sul fonic acids such as

met hanesul foni c % Renzenggul fonic acids and p-tghuddddul fonic acid may
be used. Anpbng thg carboxylic acids such aR!acetjec~acid, propionic acid
and benzoic acid are pR%ferred, and acetic acid Ng eSpe ial Iy preferred.

The acid is used ip amount of 1 to JB01p[pH val ent s _pk abl o 10
equi val ents with rggﬁggt to the subsgLaLe_aA progess:i nwhiNh acetiRi3acid or

the 10 like is used as the solvent is also prefer
excessive acid coexists. The reaction may usually
200C and preferably at O0C to 150C at which sati sf ™y

obtained. The reaction tine may appropriately be sel ected depending on the
conditions such as reaction tenperature, satisfactory rebBlts are usually
obt ai ned when the reaction tinme is about 30 mnutes to 15 30 hours. The
concentration of the substrate (I1) edeact i on systemis not
restricted, and usually about 1 mml/L to 1 nol/L is preferred. The primary

may Do synt hosi zod hy Chgt Rey RSt yERRA Aty i S EIOE MR ATy ampi TS
20, 1100 (19
repr osent ed by oAy A plR it R RO bR AT AP RO ARy

) _ _ 5. RS, " FU and R
al S0 be. pr Ed‘ﬁfcaéﬁﬁﬁgﬁ' T D B GERE T AR ] i n Tet r ahedr on. Vai-,b,ve§7§$y
1994) . A : ) 4 ' 25
Compounde. (18) (e e ppresp Bl Rt Syl ipingh IRTHENE 2T °F 2

same . meant ngi AACREA hRhtea ARYE) SIRERSlArde b fSSRs nlfhcZal Pt ence

alkoxide such as sodium ethoxide, potassium t-butoxide may be used, and LDA and
butyl lithium are preferred. The base may be used in an amount of 1 to 30
equivalents, preferably 1 to 10 equivalents with respect to the substrate.

10 As the solvent, aprotic polar solvents such as DMF, dimethylacetoamide and
DMSO,; ether solvents such as diethyl ether, THF, DME and dioxane; and
hydrocarbon solvents such as pentane, hexane, benzene and toluene may be used.
Among these, THF and DME are preferred.

As for the reaction temperature, satisfactory results may be usually obtained

15 at -100°C to 200°C, preferably -80°C to 150°C. The reaction time is appropriately
selected depending on the conditions such as reaction temperature, and satisfactory

results are usually obtained when the reaction time is about 30 minutes to 30 hours.



produced by the usual al kylation reaction of am de group or am dation
reaction of 37 amno group so as to attain intranolecular cyclization, from
the conpound represented by Fornula (1 (wherein R, R2, R3, R4, R9, R10,
R 1, k and X represent the sanme neani ngs as descri bed above, L is
chlorine, bromne, iodine, OIs or OM5) or the conpound represented by
Formula (V) (wherein R, R2, R3, R4, R9, R1O, RI, k 5 and X represent the
sane neani ngthaendemtioh e thelsubsgratd (IC) & hhractioremprtu@Rd Aot resthietedj amdR12 i s
hydr ogen, Cl-C5 al koxy, C7-Cl3 aral kyl oxy or Cl-C5 al kanoyl oxy), as shown
by Schenme 2 wwikbyl nThel/Ictonbmehtids peferedent ed by Fornula (1V) or (V) used as
the starting materials of the reaction shown in Schene 2 may be ohtai ned by
t he met hod descr i Waedn synthMB&8dg1the 8dmaouhds eemresentéd by RolinBd (D w4 Ralikyl at i on
RH(R)kRR RLRZE RBLNRI O(lIV) Ro+ (R)k R OX R L 4\ RB N9 (R
R )k Rl-NH Xhwibdattiaots, (e cBinpofits\eprdsentddVy HimSeh@Ge (whekbia ral kYRt Rn or

am dation nmay_ be carried out by a general nethod in which a base is nmade to
coexi st 5i n aR¥oRVen, v, Asaridherepasent then@antfits 6 8ekHBE] @ovBRURSSI UM
carbonate, cesium carbonate, sodium hydroxi de and potassi um hydr oxi de;

metal hydri desinsouals Rgy 5O riasted tindBsh 5 camPoRilsdF ForuiB YL (Whereier 'al

al koxi des such as sodi um et hoxi de and potassiumt butoxide; and organic
bases such ar? R rf Iy ari'ng, vdzinamrepuiat helsamt MbanPips hdidsribé@bove)

4- di met hyl ami nopyri di ne may be used. The base is used in an ampunt of 1 to

38 wherein R” is methoxy, in order to protect the phenol moiety. In this case, the
deprotection may be carried out by the usual demethylation reaction of phenolic

10 methyl ether, as shown in Scheme 4, more particularly, by (1) a method in which

boron tribromide is used, or (2) a method in which an alkylthiol is used under basic

condition.

demethylation
reaction

Scheme 4

In the method (1), the amount of the boron tribromide is preferably 1 to 20
15 equivalents, and satisfactory results are obtained by using boron tribromide in an
amount of 1 to 7 equivalents. ~As the reaction solvent, halogen-containing solvents
such as dichloromethane, chloroform and 1,2-dichloroethane are preferred, and
dichloromethane is preferred. The reaction temperature is preferably -70°C to 50°C,
and satisfactory results are obtained when the reaction temperature is -50°C to 40°C.
20 The reaction time is preferably 10 minutes to 10 hours, and satisfactory results are

obtained when the reaction time is 30 minutes to 5 hours. The concentration of the



30 equivalents, preferably | to 10 equivalents with respect to the
substrate. In case of amdation reaction, satisfactory results nay be
obtained without using a base in sone cdses. As the solvent, aprotic polar
sol vents such as DMF, dinethyl acetoam de and 5 DMSO, ether solvents such as
di et hyl ether, THF, DME and di oxane; hydrocarbon solvents such as benzene
and tol uene; and hal ogen-containing solvents such as dichl oronet hane,

chl orof orm awmuzddﬂgm e aeackion systany isywt iestitbtedamphysualid enmolivig 1 THE and
toluene are preferred. As for the reaction tenperature, satisfactory

resul ts may Bel/Lisuprefeyredbt ai ned at-20C to 200C, preferably 0C to 150C. The
10 reaction tinme is appropriately sel ected depending on the conditions such
as reaction tenparthe method4P)asteiredzantt ar glkyldgal tush as etharsatkibl,y obt ai ned when
the reaction tine is about 30 mnutes to 100 hours. The concentration of

t he subst r at propangthiolror(bujanethidl heprefepmds andrpropantiic i$ espaciblly psfariedt ed, and
usually 1 mmol /L to 1 nol/L is preferred. Anong the conpounds represented by
Fornmul a5(1) Théhaneim oRthe aiyithied is Réferablybl RO20 &Jullvaldity anKsat¥fackoramebuks
represent the sane neani ngs as descri bed above), the conpounds wherein Y is
-C(=0) -, t hatreiobtairteddyasimgailiytthiol @pareseniedf byo Fequivhlants( | By therbasé,E)
(wherein R, R2, R3, RO, R', Rll, X and Z represent the sane neanings as
descri bed abpotassivri 8butexidd; odivat kydrideran€petadsdurahatkyd are peefeddel, pidduced by

al kylating or acylating the conpounds represented by Fornula (1 C) (wherein

Rl, R2, 20 Riytadsfium Rblkoxidd1s esKedilty prefetied e ST arhbint AR ieaRI pagferabby 1
descri bed above) in a solvent in the co-presence of a base, as shown in

Scheme 3 bel ©\20 eférateat antheksisfaoforyFREults ate (Btehed 5¢ dsiag tha tnkald argnomiter i al
of Scheme 3 nmay be obtained by the nethods showmn in Schenmes 1 and 2. 39 R2

R, N RDORL3 ofR1toRPeclivildndd.i QX tha BeabtiddRsolvehi, afrotiRPpoldrkOlvithiRbdcd DMP) 3 R
RNROO(lI C acylation 13
and dimethylacetoamide; and ether solvents such as THF and DME are preferred, and
DMF which is an aprotic solvent is particularly preferred. The reaction temperature
is preferably 50°C to 200°C, and satisfactory results are obtained when the reaction
temperature is 80°C to 150°C. The reaction time is preferably 1 hour to 15 hours,
15 and satisfactory results are obtained when the reaction time is 2 to 8 hours. The
concentration of the compound (IF) in the reaction system is not restricted, and
usually 1 mmol/L to 1 mol/L is preferred.
The fact that the morphinan derivatives having the nitrogen-containing cyclic
group, represented by Formula (I) are effective against pruritus can be confirmed by
20 the fact that they have action to inhibit scratching behavior in animals. Although
the action to inhibit scratching behavior in animals may be confirmed by the method
described in a reference [Eur. J. Pharmacol., vol 477, 29-35 (2003)], the method is
not restricted thereto.
The antipruritic according to the present invention may be used against atopic
25 dermatitis, neurogenic dermatitis, contact dermatitis, seborrheic dermatitis,

autosensitization dermatitis, caterpillar dermatitis, asteatosis, senile pruritus, insect

sting, photosensitive dermatosis, urticaria, prurigo, herpes blister, impetigo, eczema,



RIO NR R11 R3 (I E) Scheme 3 An al kyl ati on agent or acyl ation agent may
preferably be used in an anmount of 1 to 20 equivalents, and satisfactory
results are obtained by using the al kyl &2 on agent or acylation agent in an
anount of 1 to 10 equivalents. 5 As the base, organic lithiumreagents such
as nethyl lithium butyl lithium and LDA; netal hydrides such as sodi um
hydri de and pot assi um hydr.i de; .and netal _al koxide such as sodi um et hoxi de,
pot assium t - hshea, sy Sﬁ%lé%ﬁs angheene yalgare) as pyellyas apaipsiiongandiseasgsef er r ed.
The base may be used in an amount of 1 to 30 equivalents, preferably 1 to 10
equi val ent's Wdtlﬁe‘f%f’éé@éttm% %CH%THBW&%IHP@“SQSG‘C%&S makignsat (uarars, dighetssi ¢ pol ar
sol vents such as DMF, dinethyl acetoam de and DVBSO ether solvents such as
di et hyl et hemellfyshermfie disgeschi renah i lure hemoHiphisise o dhyroul disenses, such as

pent ane, hexane, benzene and toluene may be used. Anong these, THF and DVE
are pref er r etemopathygandisiisronsaiet i Gnaddstiqre they umay, besised sgaanst royprudwaidie may be
usual |y obtained 15 at -100C to 200C, preferably -80C to 150C. The reaction
time i sSappriogregnantyor wanmetion adépeﬂdfﬁtrﬂg‘: puritusendigediby dmgs asdibh as reacti on
tenperature, and satisfactory results are usually obtained when the
reaction ti nesyckogehisutasags. mi Thetesiprunitisactrding fo e preShet ivventiontmaytalon of t he
substrate (IC) in the reaction mxture is not restricted, and wusually I

mmol /L to | beodppliei ¢ hegtenitnedecotipenyisy nphtbslinié ngototenalanypgalngis disepsessent ed
by Formula (1) wherein R3 is hydroxy, that is, the conpounds represented by
For mul a (| G TieMmipeiriticRiccorRing tRahe [Resent mvRitn Ry dlso ¥ applied tamdmknalepr esent

t he sanme neani ngs as descri bed above), the conpounds nmay be synthesized

t hr ough t he E@ypoousdsragthamsternrblbit, L&) d¢gybeviae,shedp, moAk&ldnhdliunkan). R, R, R,
R, X, Y, Zand k represent the sane neani ngs as descri bed above), wherein
R3 is methoxy, i nWhenedmindsterirgthe tntipgrerifdhamcotdimpioahy prebent irhvieaticigsles t he
deprotection nmay be carried out by the usual denethylation reaction of
phenolic 10 cobpunnd dedveibed asths pessentiinvenabe mayde atmigstpred individasllyyor ihy (1) a
method in which boron tribromde is used, or (2) a nethod in which an

al kyl t hi ol i ®omidedionndieh ofas oreGabsdariceOwhicRArdR&ed for the therapy or

prevention of the disease, or used for the alleviation or inhibition of the symptoms.
Examples of such substances include anthelmintics such as fipronil, lufenuron,

15 imidacloprid, avermectins (e.g., abamectin, ivermectin, doramectin, milbemycins,
organic phosphate and pyrethroid; antihistamines such as chlorophenylamine,
trimeprazine, diphenhydramine and doxylamine; antifungals such as fluconazole,
ketoconazole, itraconazole, griseofulvin and amphotericin B; antibacterial agents
such as enrofloxacin, marbofloxacin, ampicillin and amoxicillin; antiinflammatory

20 agents such as prednisolone, betamethasone, carprofen, clobetasol, diflorasone,
hydrocortisone, dexamethasone, ketoprofen and meloxicam; antiallergic drugs such
as mequitazine, ketotifen, azelastine, oxatomide and fexofenadine; therapeutic agents
against atopic dermatitis such as tacrolimus; supplementary foods such as y- linoleic

acid; emollients; and humectant, although the substances are not restricted thereto.

25 When the antipruritic according to the present invention is clinically used, the
drug may be in the form of the free base or its salt per se, or additives such as

vehicles, stabilizers, preservatives, buffering agents, solubilizers, emulsifiers,



R N R9 denethylation N= Rs 1-Y reaction ~Y Ro N~(R')k Ro N-(R4 )k
Rai ~X1 R O OH (IF) (1G Schene 4 In the nethod (1), the anmpbunt of the
boron tribromde is preferably 1 to 20 4B5 equival ents, and satisfactory
results are obtained by using boron tribromde in an amount of 1 to 7

equi val ents. As the reaction solvent, hal ogen-containing solvents such as
di chl oronet hane, chl orof orm and 1, 2-di chl oroet hane are preferred, and

di chl or omet hail@ntssan@risft6iit @gentsiigy b@@cﬁhfx@@gﬁ;ﬂm@d’t@ ur adhsnipRfcaraghy - 70C to
50C, and satisfactory results are obtained when the reaction tenperature is

-50C to 40C. thefeoT heludeaeilipdepatdtivns siwhpk efbtdiaRhysuldd, glanuts potv@ert @nlour s, and
satisfactory results are obtained when the reaction tine is 30 mnutes to 5

hours. The ceomagnbahicead pedpataionssuch aoinpetion s¢lufidns, Bugpositoraahd iquidy,st em i s
not restricted, and usually I mmol/L to 1 nol/L is preferred. In the nmethod
(2), as the amhbigprtl praparatidnglstdli ol oistuehtsaceahhamepdictel, Wheapsedefohilel or
butanethiol is preferred, and propanethiol is especially preferred. 5 The
anount Of t heeainkyistoli dedmatssep reafoemad ptoparbtions 26 peedriedal diht sxteamatl sati sfactory
results are obtained by using alkylthiol in an amount of 1 to 7
equi val ent s. PrRparehensgngiebe prgpared By omixing thetedfertes, ingrsdientrwith on¢ demaredof
pot assi um hydride are preferred, and potassiumt-butoxide is especially
preferred. THé @rfenablyoplaptailspanimal ailpiveress Bty acids, fay 2lgokjsimiapisheids, and
satisfactory results _are obtained hy using the base in an amount 10 of 1 to
7 equi val ent BIPSREING RHs, VasRiED §iCslo PAIEFRLS (pa%mbliyewa@r,ﬁhag@l, gbiseisuch as DVF
and di net hyl acet oam de;. and et h?r solvents such as THE and DME_ are
preferred, aR@pPyienEsliseleisopopplcobehether. g8 )y prsservngaents GIe&raYy. pr ef er r ed.
The reacgtion te rature. i s ef er abl 0C.to .200C, and sati sfactory
fesul t $0ar o BHGDRERUNGIC R PEBLLEH, STERILRUORis OgdEredkamge:  The
reaction ti is.preferably 1 hour .to 15 hours 5 a satisfactory results
e obt ai necbetiERoPRE® pRerba Yl ot et ACSRe BB @E0e r 2t | on o
t he compound_(.F) . i b t M4l S, 00t 1 (] n usual l'y 1
mmol /L to 1 ?}él#lﬁ %er? gp r;%gg%bgla’ﬁ?(gcg Pﬁé}ﬂz‘%ﬁ é@pdf%ﬁm%%@%ﬁ%ty%&?ﬁ%xm%%ﬁat ives
having the né&lﬁf%g,eéa'eﬁg Q(t,ia'dfé'o@ﬁnﬁ >éﬁ:|.)', fnionic surfactants (preferably, potassium soap,
medical soap, zinc undecylenate, calcium stearate, magnesium stearate, aluminum
15 monostearate, calcium linolate, sodium laurylsulfate, etc.), non-ionic surfactants
(preferably, glyceryl monostearate, sorbitan fatty acid partial esters, sugar fatty acid
esters, stearic acid polyoxyl 40, macrogolic acids, lauromacrogol,
polyoxyethylene 160, polyoxypropylene3Oglycol, polyoxyethylene hardened castor
oils, polyoxyethylene sorbitan fatty acid partial esters, etc.), cationic surfactants
20 (preferably, benzalkonium chloride, benzethonium chloride, cetyl piridinium
chloride, etc.), powders (preferably, zinc oxide, zinc powder in starch, kaolin,
bismuth hyponitrite, titanium oxide, titanium dioxide, sulfur, anhydrous silicic acid,
tarc, etc.), preservatives (preferably, paraoxybenzoic acid esters, sorbic acid, p-
chloro-m-xylenol, Irgasan, hexachlorophene, etc.), emulsifiers (preferably, arabic
25 gum powder, tragacanth powder, bentonite, carboxymethylcellulose sodium,
methylcellulose, etc.), and moisturizers (preferably, glycerin, propylene glycol,

polyethylene glycol, 1,3-butylene glycol, sorbitol, polypyrrolidone carboxylic acid

sodium, sodium lactate, sodium hyaluronate, chitin derivatives, urea, amino acids,



group, represented by Fornula (1) are effective against pruritus can be
confirmed by 20 the fact that they have action to inhibit scratching
behavior in animals. A though the actio4to inhibit scratching behavior in
animals may be confirned by the nethod described in a reference [Eur. J.
Phar macol ., vol 477, 29-35 (2003)], the nethod is not restricted thereto.
The antipruritic according to the present invention may be used agai nst
atopi c 25 dergapdminbacidesde)agdorirca baese naidi formsulatigntha bhsediatontaé farhsof seborr hei ¢
dermatitis, autosensitization dermatitis, caterpillar dermatitis,

ast eat osi s, eciemdng, qean,ipads linimeeor patsh.i nGhe phpdretansiay alse belar thatfam s,
urticaria, prurigo, herpes blister, inpetigo, eczema, 42 tinea, |ichen,
psoriasis, sefabitessl lignil. adnehenthgarémrating nvsl be maderyai sobitionrfgatopitabeases
and nedi cal treatnments acconpanying pruritus, such as malignant tunors,

di abet es netphthalmic ysepati ¢ di seases, renal failure, henodialysis, gout,
thyr0|d di seases,  henopat hy and S|deropen|a In addition, they may be used
agai nst 5t he prur |Ylaﬁsal@@@rslqascqsd@gﬁ%ﬁ@;pr@%ent/@mtwatnr@fﬁrabhfr@n&g@ﬁ thet t he
pruritus |ndu by drugs.and by psychogeni c reason The antipruritic
according to® g%@%%%*ﬁm IhRIEHRO WY, 0%300%(%5@ 905eb wﬁmiédnqrspfq#@aﬁmri tus

recornmy e Rl %&?@Cbgr bt Al gh ey s %cwi:' qes"é‘%eftspa?%ﬁ%ﬁéxhe ro P te
. 10
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(e.qg., abanectin, |verne r anect | enyci ns or gani ¢ phosphate
and pyr et hrojjdes antlhlstanlnes such as chlorophenylanlne trimeprazine,
dlphenhydranlne ‘and doxyl ami ne; antifungals such as fluconazol e,

ket oconazol e, 1 tragoRaLat ﬁlveﬁ[dnsmfﬂ&w/b@d@eﬁbéammﬁe@u By WaPof atimbgct eri al
agents such as enrofl oxacin, marbofloxacin, anpicillin and anoxicillin;
antiinfl ammeteinypldd agents such as prednlsolone bet anmet hasone, carprofen
cl obet asol dlflorasone hydrocorti sone, dexamethasone, ketoprofen and
mel oxi éam aRP@&PF%EQ%EP@rugs such as nmequitazine, ketotifen, azel astine,
oxat om de and fexof enadi ne; therapeutic agents %alnst at opi ¢ dernatltls
such as t acr dymthasis of N eirelapropyimessds 4.8 tcapory-3yl4-dihyispey-gorplinan-op
emol I ients; and hunectant, although the substances are not restricted
thereto. 25 V%@hﬂ@h@ﬂbnﬂWéﬂﬂhbﬂPéméé@éﬂaWﬁﬂnﬂéJﬂhe present invention is
clinically used, the drug may be in the formof the free base or its salt
per se, or additives such as _oH

~
S
-
~
~
=
=

Seae

1
20 In 7 mL of DMF, 150 mg (0.44 mmol) of 6B-naltrexamine was dissolved, and
71 mg (0.48 mmol) of phthalic anhydride and 0.92 mL (0.66 mmol) of triethylamine
were added, followed by stirring the mixture at 140°C for 4 hours.  After allowing
the reaction solution to cool to room temperature, saturated aqueous sodium

hydrogen carbonate solution was added and the resulting mixture was extracted with



vehi cl es, stabilizers, preservatives, buffering agents, solubilizers,

emul sifiers, 43 diluents and isotonic agents may be adm xed appropriately.
Adm nistration fornms thereof include o preparations such as tablets,
capsul es, granules, powders and syrups; parenteral preparations such as

i njection solutions, suppositories and liquids; and topical preparations
such as ointnents, creans and patches. \Wen used for the 5 treatnments of
der mat oses, @hyl@estate. ppéwelaweﬁéveaer@%b@%waé@ Wikl watet apchgaturalsdepar at i ons
may be prepared by m xing the effective ingredient with one or nore of fats
(preferably, sabper%leéuowgr angpidions magnesiungsul aﬂ%ﬁ@rxﬁeatéat@l%to ehigipg cardeohol s,

m neral oils, turpentlne oil s, vaselines, etc , solvents (preferably,

wat er, et hanBPducy yEbe phiaingd exide eresug) \ymurlﬁeécbpsﬁémlgelaﬂ%m| ether, etc.),
preserving agents (preferably, 10 paraoxybenzoic acid ester, ben20|c aci d,
salicylic acshomaegisphy kcetiaindan me (ishd: H87%) obies basesemporng(@py Adnegl ycol |
chl or obut hanol , benzyl al cohol, ethanol, etc. stabilizers (preferably,

t ocophebol , digugt uhy@pﬁwyamry@tted i tydraghleyigrasidyseliite,ebiain the garftioned, edet i c
acid dlsodlun1 etc. ) ani onic surfactants (preferably, potassium soap,

medi cal soapgommono: ﬁndecylenate cal cium st earate, nmagnesi um stearate,

al um num 15 honost ear at e, calciumlinolate, sodiumlaurylsulfate, etc.),
non-i oni c su&fé@d&ﬁﬂ@n)@ﬁﬁé{BZdEDQ3)gIyceryl nonost earate, sorbitan fatty
acid partial esters, sugar fatty acid esters, stearic acid polyoxyl 40,
macr ogol i ¢ aci’d&7. 9l (3Hs m);al:?dgjb@H np)o696kué,tdqylﬁehﬁl:ﬁm 6.63 (1H, d, J = 8.2 Hz),

pol yoxypr opyl ene30gl ycol , pol yoxyet hyl ene hardened castor oils,

pol yoxyet hyl @h&(&&),rdgi]t%lﬁ.SfHZ)l; ¢.0atl d1damd,iall éd,ef, d,= £6d1)), 3@ét(ilHnﬂ,cJ =
surfactants 20 (preferably, benzal konium chl ori de, benzethoni um chl ori de,
cetyl pDridiI8.8Hz),ch6-@r9 B, m), @.3-2.4pBHder)s2.(pr(éHedaldl=y 12.0] BS Idx), det-1.Zi nc
powder in starch, kaolin, bismuth hyponitrite, titanium oxide, titanium

di oxi de, sul @b, m)a®Byd9 OlE ms), Di5e0.6 (2Ad) ), 0.1-82t(2Heing (free forreper vat i ves
(preferably, paraoxybenzoic acid esters, sorbic acid, p- chloro-mxylenol,

| rgasan, hex@cfehohokBene, etc.), enuIS|f|ers (preferably, arabic 25 gum
powder, tragacanth powder, bentonite, carboxynethylcellul ose sodi um

met hyl cel | ul 036820.e17%9) 17@8)d 60®, KX0ds i 465, $42Qrisf7er By 1291,y1Qd0] hl90pd d3;l ene
gl ycol, polyethylene glycol, 1,3-butylene glycol, sorbitol, polypyrrolidone
carboxylic apj7d sodi um sodium |l actate, sodium hyal uronate, chitin
derivatives, urea, amno acids, 44 sugar am no acids, etc) to forma base,
and forgul atElethehfagy haglgsis:nt o the formof ointnent, cream pack, |ininent
or patch. The preparation may also be in the form of external |iquid.
Further, the mpogpakaCieH2sMYObe 1npHElag.;eH30!l ution for topical ophthalmc
use. 5 The antipruritic according to the present invention preferably
contains the Caled.: C:63.81, H:5.93, N:5.32, CL:6.73

Found: C:63.72, H:6.03, N:5.40, CI1:6.49
Mass (EI): 472 (M)
20 Reference Example 2
Synthesis of N-[(17-allyl)-4,5a-epoxy-3,14-dihydroxy-morphinan-6p-yl]-

phthalimide - tartaric acid salt (Compound 2)




effective ingredient in an amount of 0.00001 to 90% by wei ght, nore
preferably 0.0001 to 70% by wei ght. Although the adm nistration dose is
appropriately selected depending on thejgsynptom age, body weight,

adm ni stration nethod and the like, in case of injection solution or
external preparation, 0.1 g to 1 g per day for 10 an adult, and in case of
oral preparation, 1 .xg to 10 g per day for an adult, in terns of the
amount of the ef fEotdave frogpded asnn Refergnch Exadpien wherepehtat exappr thatng8-or i n
several times. The present invention will now be described concretely by
way of exanphaexamifix waphed id plage HE6BnekreExmimp t@oltai®ydt he §yisldos4%) of
N-[(17-cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 6( 3-

yl ] - pht hal i nireketormyediCooipoond 2. adhd psaduct WGosupoentet th)tar@ic acid M1tNo ObtajitO N ~O
v OH 120 1In 7 nL of DM, 150 ng (0.44 nmmol) of 6(3-naltrexam ne was

di ssol ved, athd captibnedc§fipdddiinol ) of phthal i c anhydride and 0.92 nL (0. 66
nmml ) of triethylam ne were added, followed by stirring the mxture at 140C
for 4 héurs. FANMR (pprhp@00@MHEEDERRCt i on sol ution to cool to room
tenperature, saturated aqueous sodi um hydrogen carbonate sol uti on was added
and the resul t7.7597.81(2HytS, Nas7. BXIH aa), &7 1t #5 = 8L2), 8Get(@tied, P=gapi ¢

| ayers were conbi ned, washed with water and saturated saline, dried over
anhydr ous negnesiMBSUHS at)es. 12 (@Hpﬁ@,m.oam@sdpm BN1320-B. 15 38T wehe 2 43t pduct .
The obtai ned crude product was purified by silica gel colum ‘“chromatography
to obtain 12GHyen)(Y.02.32rb8Y) 16E1.7 (He MRIS-E3MPRURY (K& for 5 al i quot

t hereof was converted to hydrochloric acid salt to obtain the captioned
conpound 1. MukS\IMBIN PPIYME-B00 MHz, CDC13) 7.8-7.9 (2H, m, 7.7-7.8 (2H, m,
6.76 (1H, d, J = 7.9 Hz), 6.63 (1H, d, J = 8.2 Hz), 5.18 (1H, d, J = 8.5
Hz), 4160-4. IR E e@lH, d, J=5. 6Hz), 3. 05(1H,d,J= 10 18.8 Hz), 2.6-2.9
(3H, m, 2.3-2.4 (3H, , 2.15 (IH, dt, J =12.0, 3.5 Hz), 1.4-1.7 (4H m,
0.8-0.9 (1H, syRthesf TN [@7CHEopSbyInfeity14 3clepbky-TN 4(difREodyPhBlpHiRnlin 1)

(KBr)
yl]-3,4,5,6-tetrahydrophthalimide - tartaric acid salt (Compound 3)

15 In 3.3 mL of chloroform, 113 mg (0.33 mmol) of 63-naltrexamine was
dissolved, and 58 mg (0.38 mmol) of 3,4,5,6-tetrahydrophthalic anhydride and 114
uL (0.82 mmol) of triethylamine were added, followed by stirring the mixture at
room temperature for 50 minutes. Thereafter, 234 pL (1.68 mmol) of triethylamine
and 158 pL (1.68 mmol) of acetic anhydride were added to this reaction solution,

20 followed by heating the solution to reflux for 1 hour. After allowing the reaction
solution to cool to room temperature, the solution was concentrated by an evaporator,
and then 3 mL of methanol and 300 uL of 28 % aqueous ammonia were added,
followed by stirring the mixture at room temperature for 4 hours. Thereafter, water

was added and the resulting mixture was extracted with chloroform. Organic layers



3320, 1769, 1708, 1626, 1504, 1466, 1428, 1379, 1323, 1271, 1240, 1190,
1173, 1075 15 Elenentary Analysis: Fornula: C28H28N2C6 1.0 HO 1.0 H20
Calcd.: C 63.81, H'5.93, N5.32, Cl:6.73#7 Found: C. 63.72, H 6.03, N 5.40,
Cl:6.49 WMass (El): 472 (M 20 Reference Exanple 2 Synthesis of
N-[(17-allyl)-4, 5a-epoxy-3, 14-di hydr oxy- nor phi nan-6 [3-yl]- phthalimde
tartaric acid salt (Conpound 2) OH USN O YiOH 2 46 The sanme procedure as
i n Ref er enceVEsedioptinet, washed syjayelgr andeapiratedh saling( Giadgvexaivdeousas used in
pl ace of 6(3-naltrexam ne to obtain 24 ng (yield: 34% of free form of
Conmpound 2. TRERESHIdaIEAte scopemiaiadda obin apmude prodaeti d Thabbtaingdshndgi n t he
captioned conpound 2. 5 1H NWR (ppm (300 MHz, CDC13) 7.75-7.8 (2H, m,
7.6-7.7 (2H, Pioyluctevappurifipg by siliga gelgonuy shromamgraphyto ehtaip 121 gn@(yidht)
5.7-5.8 (111 rp 5.1-5.2 (3H m, 4.0-4.05 (1H, m, 3.0-3.1 (3H m,
2.45-2.9 (5H Yoof free form of qopmoung 3. 1Tlis produgtivis eanyerteddio ToShdreiylfanic (f r ee
form) Mass (ESI): 459 (Mr+1) 10 Reference Exanple 3 Synthesis of

N-[ (17- &ycl opidpalt iweabiain Jhesaptionsd srypaundi3.di hydr oxy- nor phi nan- 6( 3-
yl']-3,4,5,6-tetrahydrophthalimde tartaric acid salt (Conpound 3) OH [>"N
O O\ OH 3 HAMR(gpB) @F0MHe{IBEB) orm 113 ng (0.33 mmol ) of

60- nal trexam ne was dissolved, and 58 ng (0.38 mmol ) of

3, 4,5, 6-t et r iy @phd,Kai2 @Hamby A.8# dEHamy 114%(3Him) 0.68Z1Hyml),)1.6 (4H, br),
triethylam ne were added, followed by stirring the mxture at room

t enper at ure 2.02 (39, tdj hatlad, 3 5Héz)e2R6-€38 (2BY nl), 2.63 6B myp3 P3 0fH}d,iJet hghani ne

Hz), 3.08 (1H, d, ] = 5.6 Hz), 3.83 (1H, ddd, J = 13.2, 8.4, 3.6 Hz), 5.05(1H, d, J =
10 8.4 Hz), 6.60 (1H, d, J = 8.4 Hz) (free form)

Mass (ESI) : 477 (M*+1)

Reference Example 4

Synthesis of [N-(17-cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxy-morphinan-63-

yl]-O-sulfonebenzimide - tartaric acid salt (Compound 4)

15
4
In 10 mL of chloroform, 203 mg (0.53 mmol) of 6B-amino-(17-
cyclopropylmethyl)-4,5a-epoxy-3-methoxymethoxy-morphinan-14-ol was dissolved,
and 0.15 mL of triethylamine and 136 mg of methyl-(2-chlorosulfonyl)-benzoate
20 were added at 0 °C, followed by stirring the mixture at room temperature for 8 hours,

and then the mixture was heated to reflux for 30 minutes. After allowing the
reaction solution to cool to room temperature, saturated aqueous sodium hydrogen
carbonate solution was added and the resulting mixture was extracted with

chloroform. Organic layers were combined, washed with saturated saline, dried



and 158 pL (1.68 mmol ) of acetic anhydride were added to this reaction
solution, 20 followed by heating the solution to reflux for 1 hour. After
allowing the reaction solution to cool 4% roomtenperature, the solution
was concentrated by an evaporator, and then 3 nL of nethanol and 300 pL of
28 % aqueous anmmoni a were added, followed by stirring the m xture at room
tenperature for 4 hours. Thereafter, water was added and the resulting

m xture was 8XerraaBYEauUMaEnesiymoTbiRisrard congsannied tagkipin agrudepiodugonBbhaed,
washed with water and saturated saline, dried over anhydrous magnesium

sul fate and ebiabedcrudedmdust was purified bysilive gpk esduran chrpmategsaptiyie @beiude
product was purified by silica gel colum chromatography to obtain 121 ng
(yield: 77 %9 o (yiekk 71 dp)mick[(Ebaysdemopydmethyl-4,Sprapowy-tl dvkaydraxyrrer t ed t o
met hanesul fonic 5 acid salt to obtain the captioned conpound 3. 'H NWR
(ppm (300 Maethogpotdpxpnkephiga-6f-yl);sulfaboyl{-Renzoi geidndthy] ddter. m), 1. 43 (3H,
m, 1.65 (1H, m, 1.76 (4H, br), 2.12 (3H, td, J = 12.0, 3.6 Hz), 2.26-2.38
(7H, m 5 2.63 (3HM)0 mB. IDNEH) Imp ()] ma®)AHf thizdhtaiBedB-[(1TH, d, J = 5.6 Hz),
3.83 (1H, ddd, J = 13.2, 8.4, 3.6 Hz), 5.05(1H, d, J = 10 8.4 Hz), 6.60
(1H, d, J = sydopszpylnktheb4 SarappxvisydiaSyB-methdxyridthary-norpRédaar&hel- Exanpl e
4 Synt hesi s of

[ N-(17- cycl opsltppydyhiebdmydip-adidseetbyl @stgr $/ad dischilvedd sk y52mg pifi potarsi i 3-
yl]-O sul fonebenzim de tartaric acid salt (Conmpound 4) OH /'"VNOL O 15 OH
4 In 10 m odrbatdtowas addey, PO8wedyby &irfig thenhixtaé ab6§B @ fardcouls!  After

cycl opropyl net hyl ) - 4, 5a- epoxy- 3- net hoxynet hoxy- nor phi nan- 14- ol was

di ssol ved, alslviflg e whcth sblutieh iy t@mto@oandmpafature, thé solution was filtered

met hyl - (2-chl orosul fonyl ) -benzoate 20 were added at 0 C, followed by
stirring thethoudhietiteat(trideamivitle MRRT @k ilteaté Gas Sorlventiaed tadtaihMe(17he m xture
was heated to reflux for 30 mnutes. After allowing the reaction solution
to cool to rompr ea;rygr@swpéxyrmmr@qummhmﬂie&mkad@man-6wlronat e
solution was added and the resulting mxture was extracted with chloroform
Organi ¢ | ayeOssulfehébenoitiidaadh crvaspedusti t h saturated saline, dried 48

In 2 mL of 2-propanol and 2 mL of chloroform, the obtained crude product
was dissolved and 0.2 mL of concentrated hydrochloric acid was added, followed by
15 stirring the mixture at room temperature for 13 hours. Saturated aqueous sodium
hydrogen carbonate solution was added and the resulting mixture was extracted with
chloroform. Organic layers were combined, washed with saturated saline, dried
over anhydrous magnesium sulfate and concentrated to obtain a crude product. The
obtained crude product was purified by silica gel column chromatography to obtain
20 67 mg (yield 85 %: 2 steps) of free form of captioned compound 4. This product
was converted to tartaric acid salt to obtain the captioned compound 4.
'H-NMR (ppm) (300 MHz, CDCl3)
8.06-8.08 (m, 1H), 7.82-7.97 (m, 3H), 6.80 (d, 1H, J = 8.1 Hz), 6.65(d, 1H,J=8.1
Hz), 5.28 (d, 1H, J = 8.3 Hz), 3.92 (ddd, 1H, J = 3.9, 8.3, 13.1 Hz), 3.11 (d, IH, J =
25 5.6 Hz), 3.06 (d, 1H, J = 18.3 Hz), 2.78-2.87 (m, 1H), 2.60-2.70 (m, 2H), 2.32-2.39
(m, 3H), 2.13-2.20 (m, 1H), 1.46-1.76 (m, 4H), 0.82-0.88 (m, 1H), 0.52-0.57 (m, 2H),

0.12-0.15 (m, 2H) (free form)



over anhydrous magnesi um sul fate and concentrated to obtain a crude product.
The obtained crude product was purified by silica gel columm chromatography
to obtain 219 ny (yield: 71 % of 49

2-[(17-cycl opr opyl net hyl - 4, 5a- epoxy- 14- hydr oxy- 3-

met hoxynmet hoxy- nor phi nan- 6( 3-yl ) -sul fanmoyl ] -benzoic acid nethyl ester. 5 In
10 mL of DWF, 91 (0.16 mmol) of the obtained 2-[(17-

cycl opr opyl nMaMErgg) SH94PB*Y) 14- hydr oxy- 3- met hoxynet hoxy- mor phi nan- 6 3-y! ) -
sul f anoyl ] - benzoic acid nethyl ester was dissolved, and 352 ng of potassium
car bonat e waBefareaetiExdmpledwed by stirring the mixture at 80 C for 3 hours.
After allowng the reaction solution to cool to roomtenperature, the

sol uti on wasSynthasisrad@-[{07-tyelaprgpylmethiyt)ed, §a-epabenBi &ditgdebxyheorphimandiBe was
concentrated to obtain N-[(17- cycl opropyl methyl)-4,5

a- epoxy- 14- hyl#2 Sxdihgdmesdindoferétdmex yartaoic abidrsal { GE&aydind 3p- sul f onebenzi mi de as
a crude product. In 2 nL of 2-propanol and 2 niL of chloroform the obtained
crude product was dissolved and 0.2 mo@f concentrated hydrochloric acid
was added, followed by 15 stim?bﬁgN: i tur; at roomtenperature for 13
hours. Saturated aqueous sodi um hydnége rbojfate sol uti on was added and
the resulting m xture was extracted awth>~chiiohoform Organic |ayers were
conbi ned, washed with saturated sali ed ®r anhydrous magnesi um

sul fate and concentrated to obtain a e proﬂgg» The obtained crude
product Swas purified by silica gel col OHr omat ography to obtain 20 67 ny
(yield 85 % 2 steps) of free formof captioned conmpound 4. This product
was converted to tartaric acid salt to obtain the captioned conpound 4.

"H- NMR (ppm) (300 MHz, CDC13) 8.06-8.08 (m 1H), 7.82-7.97 (m 3H), 6.80 (d,

1H J = 8.1 H), Iﬁa@ﬁlx(aﬂlsolihhbn df 53, Jf métEanol 5nc?§nﬁ%f cl%roﬂ)rm 356"5m|g|2) 3.92
(ddd, 1H, J = 3.9, 8.3, 13.1 Hz), 3.11 (d, 1H J = . 306(d 1H,

J =18.3 HZ)(’O%I'H&'O% N c#ﬁ%progﬁ)%‘é’l)é@ S&TBpo >H)‘ 142‘1‘%@“3’% éﬂﬁ?s? (m 2H),

2.13-2.20 (m 1H 76 (M 8 (m 1H

g é )2/n ?hégl g naOB 321+]+)ph&fahﬁﬁdé SYthhed fh R&BRACA Exinple 1968 dﬁéyb“ltéa aBefa@ eh e Exanpl e

2- [ ( 171@ycl ORARPYIEBAM Bdréhy'élﬁdéRk%Md&dla‘ﬂﬂdChﬁ#ﬂl'b%Mb?‘&fﬂﬁfgﬂﬁé‘m@[tﬁre for
yl ]1-2, 3-di hydro-i soindol e-1-one tartaric acid sal Conpound NO ,0
N 5 O" 2 hours. Thereafter, saturated aqueous sodium hydrogen carbonate solution was

added and the resulting mixture was extracted with chloroform. Organic layers
were combined, washed with saturated saline, dried over anhydrous magnesium
sulfate and concentrated to obtain a crude product. The obtained crude product was
15 purified by silica gel column chromatography to obtain 130 mg (yield 83 %) of 2-
[(17-cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxy-morphinan-63-yl]-3-hydroxy-
2,3-dihydro-isoindole-1-one (diastereomer mixture).
In a mixed solution of 7 mL of methylene chloride and 25 mL of chloroform,
150 mg (0.32 mmol) of the obtained purified product was dissolved, 0.22 mL (1.73
20 mmol) of boron trifluoride ether complex and 0.28 mL (1.73 mmol) of triethylsilane
were added at 0 °C, followed by stirring the mixture for 22 hours. Thereafter,
saturated aqueous sodium hydrogen carbonate solution was added and the resulting
mixture was extracted with chloroform. Organic layers were combined, washed

with saturated saline, dried over anhydrous magnesium sulfate and concentrated to



5 In a mxed solution of 5 nL of nethanol and 5 nL of chloroform 156 ny
(0.33 mmol ) of

N-[ (17-cycl opropyl net hyl ) - 4, 5a- epoxy- 3, B4- di hydr oxy- nor phi nan-

6[ 3-yl]-phthalim de obtained in Reference Exanple 1 was dissolved, and 61 ng
(1.61 10 mml) of sodium borohydride was added at 0 C, followed by stirring
the m xture for 2 hours. Thereafter, saturated aqueous sodi um hydrogen

car bonat e sctidingrrugeprodistie dlzarbteined eradyprofng waspuified Wasilisg gelact ed wit h
chloroform Oganic |ayers were combined, washed with saturated saline,
dried over aiphyan shrometagandiy derobigin Fame (vpld 38cntehireesion of sapsisnad n a crude
product. The obtained crude product was 15 purified by silica gel colum

chr omat ogr aptoynroyne it affhlsm@fuqagw@g/ pasivartgBtovprtaic aid salt to obtain the

[ (17-cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14-di hydr oxy- nor phi nan- 63-yl | - 3- hydr oxy
- 2, 3-di hydreptiemsidrmgoipound ne (di ast ereomer mixture). In a nixed sol ution of
7 mL of nethylene chloride and 25 nL of chloroform 150 ng (0.32 mol ) of
the obt &i ned FhYMR ()30 Mz EI3CH) ssol ved, 0.22 nL (1.73 20 mmol) of
boron trifluoride ether conmplex and 0.28 nL (1.73 mmol) of triethylsilane
wer e added at7.85 @, J08.2 dlwe dHpy7.58-7 dbi(mg 3the 7X{dirle= 8ArHZ22AHoi62.(d, J =
Thereafter, saturated aqueous sodi um hydrogen carbonate sol uti on was added
and t he resu$.2 iHxg 1 Hixidxd8u(de J webs2 elzs tHAL U (di I H 1618l [z, dfthr 44 Qi gamnil 6.81Hwyer s
were conbi ned, washed wth saturated saline, dried over anhydrous magnesi um
sul fate and dépdet(dad,dd- 19.658.2, ©BtHd, nHy, Tt Lk Jpr HddE4 1HJ 000, di=negl4 cr ude
product was purified by silica gel colum chromatography to obtain 55 ng
(yield 38 %HaflH), @0tDsIn(af 2HaX.3D0Ed = 66rgWH), 3.312hi B (mpy Bd)dt 724849
converted to tartaric acid salt to obtain the captioned conpound 5. 5

1H NVRLQ ppm) (i, 36D, 0B2-0.70061, 3H),70.885-0(50,(m] 2H),80. 27-bid | (hipH) Ar&eSformpS (m 3H),
6.79 (d, J =8.2 Hz, 1H), 6.62 (d, J = 8.2 Hz, 1H), 4.68 (d, J = 8.2 Hz,
1H), 4.52 (dR @ne)18BY Hz, 1H), 4.44 (d, J = 16.8 Hz, | H), 4.27 (ddd, J =
12.6, 8.2, 4.4 Hz, 111), 3.11 (d, J =5.5 Hz, | H, 3.06 (d, J = 18.4 Hz,
1H), 2.70-2. 53005 3004) 2925, 3814,d.653, TR, §49%,,1435) 1372, 333(2.1387,( 10793 )28,
1.72-1.49 10 (m 4H), 0.93-0.79 (m 1H), 0.58-0.50 (m 2H), 0.17-0.11 (m
2H) (free forigg, 1R3(em7A)06%B051,3035, 9830043, 9292884, 8818401658, 1622, 1498,
1455, 1377, 1330, 1307, 1279, 1228,

1188, 1153, 11M44ss1@8P, 45@51MEP34, 981, 943, 919, 884, 859, 740 Mass (El) : 458 (M
15 Reference Exanple 6 Synthesis of

17- cychopr oppéferhbykxdnflacepoxy- 3, 14- di hydr oxy- 63- (N

Synthesis of 17-cyclopropylmethyl-4,50-epoxy-3,14-dihydroxy-6p-(N-

methylbenzamido)-morphinan - hydrochloric acid salt (Compound 7)

7

20 In 5 mL of chloroform, 194 mg (0.54 mmol) of 17-cyclopropylmethyl-4,50.-

epoxy-3,14-dihydroxy-6B-methylamino-morphinan was dissolved, and 0.16 mL (1.11
mmol) of triethylamine and 0.13 mL (1.09 mmol) of benzoy! chloride were added,
followed by stirring the mixture at room temperature for 1 hour. Then 5 mL of

methanol and 1.5 mL of 2N aqueous NaOH solution were added to the reaction



met hyl benzam do) - nor phi nan hydrochloric acid salt (Conmpound 7) OH N O N
OM ~ OH 7 20 1In 5 nL of chloroform 194 ng (0.54 mmol) of

17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- ditydr oxy- 60- net hyl am no- nor phi nan was
di ssolved, and 0.16 nL (1.11 mmol) of triethylamne and 0.13 niL (1.09 mmuol)
of benzoyl chloride were added, followed by stirring the m xture at room
tenperature for 1 hour. Then 5 nL of nmethanol and 1.5 nlL of 2N aqueous NaOH
sol uti on wer e thliowvet by stimingtithomigure a odam teprperdtotel fonddowy. stirring the
m xture at roomtenperature for 3 hours. Thereafter, water was added and the
resul ti ng nmi Khareaftepasaterxvasaasided and the reulltingonixture waSeytiaited withehbroferre.

conbi ned, washed with saturated saline, dried over anhydrous nagnesium

sul fate and ©Organisreyess weretcombirtedi washed withesapratedisalineTdreedobenaniydrasude 5
product was purified by silica gel columm chromat ography to obtain 237 ng
(yield 95 %pagfesiumesulfager andaonednératedpe pbtaimch codppueddct7. Thtpktapedduste was
converted to hydrochloric acid salt to obtain the captioned conpound 7.

" H NVR bppm) prodad wistpnrifddsty sitiya gel 4oliinth ¢hmym&trapby 8Fottain 237 mgl(yleldz, 1H),
6.50 (d, J =8.1 Hz, 1H, 4.94 (d, J =8.0 10 Hz, 1H, 3.74 (m 1H),
3.3-3.1 (m 2H)) 08{108form, of 3k capBofled?coBnpfonmd FH) Thz.fhedicBwasivonviild to2. 2- 2. 1
(m 1H), 1.65-1.55 (m 1H), 1.45-1.35 (m 2H), 1.3-1.2 (m 1H), 1.1-0.9 (m
2H), 0. 7- 0. 3hydnochdddc ddbbsmlt(tESblain thé taftihtd pompxanddl.e 1 15 I nhibitory Effect
of Scrat chi n%éBehavi or Induced by Substance-P Mal e ddY m ce were purchased
when they weltbNMREpks) @00 MEADMSEddé)n the experinments when they becane 5
weeks ol d after acclimation. One day before experinent, each nouse had hair
on the rostr&dl4daclm ,sH)noobi(pped 8vii Hp, BIa&is0 (d] J prser Hz, By, 4.9 (& ¢st8.dr ugs
was di ssolved in 10% DVSO. Either the test drug or vehicle was 20

adm ni $0er edHsulid)Belde@usiH), 3&-8.1t(hg 2H)sB10al (s b3k 300-2 Bhen, MH)S @,5-ABdm30

m nutes |ater, Substance-P (250 nnonisite) dissolved in PBS (phosphate

buf fered sal IHgPR. 2423 (madHh),ni.63-¢/56¢m, nH),ades-m351 (v, 2HD.01.811€2 (hai IH)Gllilpped skin
at a dose of about 50 .tL. |Immediately thereafter, each nouse was put into
a cage for ols@H)a0.7®3 (m, 4H)

Mass (ESI): 461 (M+17)

Example 1
15 Inhibitory Effect of Scratching Behavior Induced by Substance-P

Male ddY mice were purchased when they were 4 weeks old, and used in the
experiments when they became 5 weeks old after acclimation. One day before
experiment, each mouse had hair on the rostral back skin clipped with a hair clipper.
Each of test drugs was dissolved in 10% DMSO. Either the test drug or vehicle was

20 administered subcutaneously into the rostral back of the mouse, and 30 minutes later,
Substance-P (250 nmom/site) dissolved in PBS (phosphate buffered saline) was
administered intradermally into the hair-clipped skin at a dose of about 50 pL.
Immediately thereafter, each mouse was put into a cage for observation
(10*14*22cm), and the subsequent behavior of each mouse was recorded by an

25 unattended video camera for 30 minutes. The video tape was replayed, and the
number of times that the mouse scratched at or around the Substance-P-administered

site with its hind limb was counted.  In the experiment, each group consisted of 8



(10*14*22cm, and the subsequent behavi or of each nouse was recorded by an
25 unattended video canera for 30 mnutes. The video tape was replayed, and
the nunber of tines that the nouse scrafched at or around the

Subst ance-P-adnministered site with its hind Iinb was counted. In the
experinment, each group consisted of 8 52 mce. In cases where there was a
statistically significant difference in the nean nunber of scratching

bet ween the seyemt caReNWhérs i€ a9l oalstrBlly §ibificas difdrbgee inthd mest er ed

group, the test drug was judged to have an antipruritic effect. The results
are shown i nnimberef sfratching ewtien tieckohdnmi-adsinisairedgrodp and theatst Whugsh t he 5
nunber of scratching was reduced to half of that in the sol vent-adm nistered
group ( Tabl alnghistefabgreup, toteptodmg weDEWgédy haye as edtipraritc 634 2h®. 32 3
0.0033 4 0.0081 5 0.015 6 0.0029 7 0.55(Reference Exanple) Industrial
Avai | abi | it yreSiltscee shvavraimitensifithe prediced mdingrgstration ldesage @s whichithwent i on has
an excellent 10 antipruritic effect and has small side effects, it is
useful Por trwabarwhscratchingyrasredicediodimhipdnbat aythgspiventisadmisistesedgros  CLAI M5
1. An antiprurtic conprising as an effective ingredient a norphinan
derivative W&blerﬁj- a nitrogen-containing cyclic group of the Fornula (1): R2
RL, M: NY. R )k Rol ) (R4 \\~Rti ~,

Table 5
Compound EDS50 (mg/kg, sc)

1 0.0034
2 0.32
3 0.0033
4 0.0081
S 0.015
6 0.0029
7 0.55(Reference Example)

Industrial Availability
Since the antipruritic according to the present invention has an excellent
10 antipruritic effect and has small side effects, it is useful for treatment of pruritus

accompanying various diseases.



R3 (I) 5 [wherein R is hydrogen, Cl1-C5 al kyl, C4-C7 cycl oal kyl al kyl

C6- C8 cycl oal kenyl al kyl, C6-Cl12 aryl, C7-Cl3 aral kyl, C3-C7 al kenyl,

furanyl al kyl (wherein the nunber of carBon atons in the alkyl nmoiety is 1
to 5), thienylalkyl (wherein the nunber of carbon atons in the al kyl noiety
is 1to5) or pyridylalkyl (wherein the nunber of carbon atons in the alkyl
nmoiety is 1 to 5); 10 R2 and R3 are independently hydrogen, hydroxy, Cl1-C5
al koxy, C3-C7 aI kenyl oxy, C7-Cl3 ar a%ﬂéﬁ@y or Cl- G5 al kanoyl oxy; Y and Z

independentl g&esent val ence bond or , -X— represents a C2-C7
carbon chain (on I ANHRSPRIC SPMPHSInG 35 %ﬁff%FﬁWﬁén&r%?rélaﬁn?@@n% eHYgVEced by
(a) nitrogen, oxygen or sulfur atom and the carbon chain may contain 15

(an) unsatur VE@%Hﬂ%%&ﬁo%ﬂ@gl%"dt‘i%{@u%dﬁh?F(’@Fu@ﬂé ring structure; k is an
integer of 0 to 8 R4 is(are) (a) substituent(s) in the number of k on the
ni trogen-cont ai ni ng2r| ng, which independently represent(s) fluorine,
chlorine, brRysg,m , hitro, hydroxy, Cl1-C5 alkyl, C7-C13

cycl oal kyl al ky} ¢ R22 aryI , Cr7-Cl3 aral kyl, C7-C13 aral kyl oxy, C1-C5 20

al koxy, trifl u‘ A gl uor onet hoxy, cyano, i sothiocyanato, SR6, SORG,

SO02R 6, 32 2) pCO2R6, SO2NR R8, CONR R8, (CH2) pNR R8
or (CHZ)pN(R?) in the nunber of k, two R4s bound to

R ggn,e%( to the same sul fur atom cooperatively
represent one oxygem apemto form carbonyl or sul foxide, or two R4s bound
to the sanme carbon atom cooperatively represent one sulfur atomto form
t hi ocarbonyl, or four B{l bound to the sanme sul fur atom cooperatively
represent two oxygen ato to formsulfone, or anong the R4s in 5 the nunber
of k, two R4s bound,to adjacent carbon atons, respectively, cooperatively
f or m behzend whersiiRr iy drqgpni Qi-Re aliyb 6d-Ci ngoaﬁfé(tﬂﬂt}ﬂdﬂeﬁe fused ring,
cycl opropane fused ring, cl obut ane fused ring, cyclopentane fused ring,
cycl opent enecyFlogkkenylliyl, Csvﬁ)/na eohebmbes dralkpld Cy 1G°vg11k€myb ferhadaligl (wdseedn ri ng,
cycl oheptane fused ring or cycloheptene fused ring, each of said fused rings
i s non- substthe pemberf caibps eiams isdhdglkyligoietyds 1@5)& tmlalhﬂe(wélﬁwm@@s)

i ndependent |y represent(s) fluorine, chlorine, bromne, iodine, nitro,
hydr oxy, Cl -gosn rR§/¢arb<m atoms & the:ajkyl moigty isok erfonpyridylalks] @hersiethsoxy
cyano, C6-Cl2 ary i sot hi ocyanato, SR6, SORE, S02R6, (CH2)pOR6, (CH2)pCORG,

( CH2) PCO2R6, nuscbzmpzf?w orGENRY R8the @i yoigty kel ©rS){ CH2) PN( R7) COR8; R9 i s
hydr ogen, C -2C5 alkyl, C-C5 alkenyl, Cr-Cl13 aralkyl, Cl-C3 hydroxyal kyl,
10 R"and R™ are 1ndependent1y hydrogen hydroxy, C;-Cs alkoxy, C3-C7 alkenyloxy,
C7-Cy3 aralkyloxy or C;-Cs alkanoyloxy;
Y and Z independently represent valence bond or -C(=0)-;
-X- represents a C»-C5 carbon chain (one or more of the carbon atoms therein may be
replaced by (a) nitrogen, oxygen or sulfur atom(s), and the carbon chain may contain
15 (an) unsaturated bond(s)) constituting a part of the ring structure;
k is an integer of 0 to 8;
R is(are) (a) substituent(s) in the number of k on the nitrogen-containing ring, which
independently represent(s) fluorine, chlorine, bromine, iodine, nitro, hydroxy, C1-Cs
alkyl, C7-Cy3 cycloalkylalkyl, C¢-Cy; aryl, C7-Cy3 aralkyl, C;-C;3 aralkyloxy, C1-Cs
20 alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SR®, SOR®, SO,R®,

(CH,),OR®, (CH,),COR®, (CH,),COR®, SO,NR'R®, CONR'R?, (CH,),NR'R® or

(CHZ)pN(R7)COR8, or among the R*s in the number of k, two R’s bound to the same



15 (CH2) pOR6 or (CH2) pCO2R6; R10 and RI—-1 are bound to form-0-, -S- or
-CH2-, or R10 is hydrogen and RI | is hydrogen, hydroxy, Cl-C5 al koxy or

Cl -C5 al kanoyl oxy; p is an integer of 0540 5; R6 is hydrogen, Cl-C5 alkyl,
C3-C7 al kenyl, C6-Cl12 aryl or C7-Cl13 aralkyl; and 20 R7 and R8 are

i ndependently hydrogen, CI-C5 alkyl or C7-Cl13 aral kyl, and the Fornula (1)
i ncludes (+), .(-) and () _ isoner % or a pharnmaceutically acceptable acid :
addi ti on salPrhoptper topthe sgime styr glam Feqperatively refraynt %“ec‘i”%ﬁgﬁli‘ FomyRer ein i n
sai d Forrrulaf (), Xis a C2- C7 carbgn chain (which may cont ai n@ft_anl)

unsat ur at ed 1PEREEEPYY1 08 §4Eexide, PhEYAR hqund to thesamp garbpp gtosm sopperativelys. The
antipruritic according to claiml or 2, wherein in said Formula (IgPiﬁ Yis
-C(=0) - and represeny aneféiar pioryto form thiocarbonyl, or four R's bound to the smnesulfpre
antipruritic according to claiml or 2, wherein in said Formula (), both Y
and Z are - GeDFooperativelyerenigsens tWie pxygen gy i@ifean sWieeapmamongiheRet B i n sai d
Formula (1), Rl is hydrogep, C4-C7 cycloal kyl al kyl, C6-C8 )

cycl oal keny|the Rymbercd kotvpo Brsyhousd taoaligsent carbdriaipgs. regneativells cRABEIBOEAA t o

adj acent carbon atons, respectively, cooperatively form benzene fused ring,
pyri di ne fudern perggne fisphring) pydine fused ringnpapheiplens fhssgaime, cxclansepaneng,

cycl obut ane fused ring, cyclopentane fused ring, cyclopentene fused ring,
cycl ohexane fpsgdaing pyrdobuape fassdmgecyolansatape fitged spd) orlopenipre fusedeidng.i ng or
cycl oheptene fused ring, each of said fused rings is non-substituted or
subst i t ut ed dyglohaxmng fused mvecyrBhex@ie fuied rmgt ¢ystaneptane fused ongliong to cl ai m 4,
wherein in said Formula (1), RLis ht{drogen,. cycl opr opyl net hyl,

cycl obut yl neypiphepteneciusgskring eaadt ¢fyshid fugsdaings esaydnmestbayjtutedar sybstisitepbeny| ; R2
and R3 are hydrogen,, hydroxy,, methoxy, ethoxy, allyloxy, benzyloxy, acetoxy
or pr obi onoxlygr rrotieR 2,,WltlmnlﬂféS)dmtepem@nﬂyedpyeSfem(shanribervilkmmef browvudng, i ng or
cycl ohexene fused ring, which is non-substituted or substituted by | to 4
R5s; R5(s) iisdiae.aglitrd,hydmaydenOsplkiyl, {or€ ndkoxsh trofiuanemethylo trifieoromedions, nitro,
nmet hyl , ethyl, propyl, benzyl, hydroxy, rre;[ hoxy% et hoxy, trifl uor onet hyl ,
trifluor onetdveney Coeamayl, ibtbivghanais SRAI SRR ABELB, , (SRG),OBOREHST0R,

(CH2) pOR6, CH2) PCOR6,  ( CH2) POORRG, . SO2NR7R3, . CONR7RS, (7CHZQPNR7R8 or 20

( CH2) pN( R7) &ﬁqu@a& SO BGFONRER hYCH)eNRYR® op (NG )GBBAyl ; R7 and R8
are independently hydrogen, methyl, ethyl, propyl or benzyl; R9 is hydrogen
or met hyl; R”ishydrogen, C;-Cs alkyl, C;-Cs alkenyl, C;-C;3 aralkyl, C;-C3 hydroxyalkyl,

15 (CH,),OR® or (CH,),CO;R;
R'% and R'! are bound to form -O-, -S- or -CH,-, or R'%is hydrogen and R'is
hydrogen, hydroxy, C,-Cs alkoxy or C;-Cs alkanoyloxy;
p is an integer of 0 to 5;
RS is hydrogen, C;-Cs alkyl, C3-C5 alkenyl, C4-Cy; aryl or C4-C,3 aralkyl; and
20 R’ and R® are independently hydrogen, C;-Cs alkyl or C7-C,3 aralkyl, and the
Formula (I) includes (+), (-) and (+) isomers]
or a pharmaceutically acceptable acid addition salt thereof.
2. The antipruritic according to claim 1, wherein in said Formula (I), X is a Cs,-
C7 carbon chain (which may contain (an) unsaturated bond(s)) constituting a part of
25 the ring structure.
3. The antipruritic according to claim 1 or 2, wherein in said Formula (I), Y is

-C(=0)- and Z is valence bond.



R10 and R1'
hydr oxy or

are bound to form-0-, or R10 is hydrogen and R11 is hydrogen,

met hoxy. 7. The antipruritic according to claim4, wherein in
said Fornula (1), Rl is 25 hydrogen, cyakopropyl nethyl, cyclobutyl methyl

or

allyl; R2 and R3 are independently hydrogen, hydroxy, methoxy or acetoxy;

Is 2, two R4s cooperatively form benzene

ring which is non-substituted or substituted by | to 4 56 R5s; R5(S)

i s(are) i ndependekitel antiptuniticianenrdipbt@claine | ob2owherein i saiid formnlat(Hpbothef hy| |

et hyl, propyl, benzyl, hydroxy, nethoxy, ethoxy, trifluoronethyl,
trifl uor onmetdddare -c(=Me, phenyl, isothiocyanato, SR6, SOR6, S02R6,

(CH2) pORG,

(CH2) pCORG,  (CH2) pCCRRB, SO2NR7RB, CONR7Rs, ( CH2) pNR7R8 or
( CH2) pN( R7) CORs; R ansipfurttigdragéing torelntny B, whérhiplin sgid Goyhuler(DpReisy | ;

R8 are independently hydrogen, nethyl, ethyl, propyl or benzyl; RO is

hydrogen or hyetdpeh; CRCH cpoichlRlalkyla Cg-(yatynidalkenyldlRylnCy @15 aBl otSe-Gaf sai d

nor phi nan derivative having a nitrogen-containing cyclic group or the
phar macgut i cakdnyl;and ewd &8¢ bowaxitd adjdckrit icarbos afoinst fespeetvely esmiopedtivelyany one of
10 clains 1 to 7 for the production of antipruritics.

10

15

20

25

form benzene fused ring, pyridine fused ring, naphthalene fused ring, cyclopropane
fused ring, cyclobutane fused ring, cyclopentane fused ring, cyclopentene fused ring,
cyclohexane fused ring, cyclohexene fused ring, cycloheptane fused ring or
cycloheptene fused ring, each of said fused rings is non-substituted or substituted by
1 or more R’s.

6. The antipruritic according to claim 4, wherein in said Formula (I), R'is
hydrogen, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl,
cyclohexylmethyl, allyl or prenyl; R” and R® are hydrogen, hydroxy, methoxy, ethoxy,
allyloxy, benzyloxy, acetoxy or propionoxy; k is 2, two R cooperatively form
benzene fused ring or cyclohexene fused ring, which is non-substituted or substituted
by 1to 4 Rss; Rs(s) is(are) independently fluorine, chlorine, bromine, iodine, nitro,
methyl, ethyl, propyl, benzyl, hydroxy, methoxy, ethoxy, trifluoromethyl,
trifluoromethoxy, cyano, phenyl, isothiocyanato, SR, SOR®, SO,R®, (CH,),OR’,
(CH,),COR®, (CH5),CO,R®, SO;NR'R®, CONR'R?, (CH,),NR'R? or
(CHz)pN(R7)COR8; R®is hydrogen, methyl, ethyl, propyl or phenyl; R’ and R® are
independently hydrogen, methyl, ethyl, propyl or benzyl; R’ is hydrogen or methyl;
R'* and R" are bound to form -O-, or R is hydrogen and R' is hydrogen, hydroxy
or methoxy.

7. The antipruritic according to claim 4, wherein in said Formula (J), R'is
hydrogen, cyclopropylmethyl, cyclobutylmethyl or allyl; R* and R® are independently
hydrogen, hydroxy, methoxy or acetoxy; k is 2, two R% cooperatively form benzene

fused ring or cyclohexene fused ring which is non-substituted or substituted by 1 to 4

fused ring or cycl ohexene fused

R7 and

k



10

56

Rss; Rs(s) is(are) independently fluorine, chlorine, bromine, iodine, nitro, methyl,
ethyl, propyl, benzyl, hydroxy, methoxy, ethoxy, trifluoromethyl, trifluoromethoxy,
cyano, phenyl, isothiocyanato, SR®, SOR®, SO,R®, (CH),0R®, (CH,),CORS,
(CH,),CO,R®, SO,NR'R®, CONR'R?, (CH,),NR'R® or (CHp),N(R")COR; R® is
hydrogen, methyl, ethyl, propyl or phenyl, R’ and R® are independently hydrogen,
methyl, ethyl, propyl or benzyl; R is hydrogen or methyl; R' and R'" are bound to
form -O-.

8. Use of said morphinan derivative having a nitrogen-containing cyclic group
or the pharmaceutically acceptable acid addition salt thereof recited in any one of

claims 1 to 7 for the production of antipruritics.



