1 DESCRIPTION Anti-itching Agent Technical Field The present invention
relates to anantipruritic useful for the treatment of 5 pruritus
acconpanyi ng various di seases, conprising as an effective ingredient a
nmor phi nan derivative having a nitrogen-dontaining 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 also sensed in internal diseases, pregnancy
and verm nation, and that prurituPOSCRISHFEINmes i nduced by drugs and by
psychogeni c reasons. Since quantitative and objective eval uation of
pruritus is difficult, the study theredfinghAgemot been advanced, and the
mechani sm that induces pruritus has not yet been conpletely «clarified.
Report ed sulist¢tmiaéBiedhi ch i nduce pruritus include histam ne, substance P,
15 bradyki ni n, proteinases, prostaglandins and opioid peptides. For the
treat ment of prufThé prseriviveRiiod AMtEES apidipiiticaldefil Ghrahél frégmentbli ch are
oral drugs, have been mainly enployed. External preparations such as
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nonst eroi dal anti- intlanmmtory drugs, canphof, nenthol, phenol, salicylic

acid, tar, glogiiamd @Pivad® LARSAL ﬁkﬁge@&%tﬁﬂiﬁ?%&ﬁ@@roﬁﬁ'éﬁ?’ Hi rudoi d, and
vasel i ne) have al so been used.” However, oral drugs have sone problens, e.qg.

a | ong | ag phRab&fiRESy RIEHERL B adfifoR Gl thefldfh adverse events such as
suppressive effects on the central nervous system (drowsiness and nal ai se)

and i npai r Mgt REuddngtgastroi ntestinal system External preparations also
have probl ens l?g(ril) l%r{?at the antipruritic effect is insufficient, and 25
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nal oxone, A arified. Reported substances which induce pruritus include histamine, substance P,

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
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op|0|d antagonlst (hbn patent Reference 2), and severe pruritus in cases of
chol estasi a with hepat hopat hy was suppressed by nal nefene, an opioid

ant agoni st 10 (Non-patent Reference 3). Further, norphinan 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 - R s ABR5 R R/ Rs On the other hand,
nmor phi nan conpounds havi ng a nitrogen-contai ning cyclic 15 group are known,
whi ch are ddsensdxethd serdldmcpat ent Ref erences 2 and 3. The discl osed uses of
t he conpounds are anal gesic and antitussive only (Non-patent References 2
and 3). I n Non- patdot thReher n?@ﬁ@ﬁ:eﬂﬁm‘fg B gelftionshipybeti@neRhBakmsimdar e

descri bed and no use thereof is disclosed (Non-patent References 4,5 and 6)

(Use for tRgvihg aripiiAdn Selen dpar ultttl@quma%)ée@fepuﬁemﬁtav}laﬂuﬂﬁgntasnence was
di scl osed after the 20 priority date of the present application (Patent

Ref erence 4)nduckdPWR¥EhorfHi®! ®ad e?ndlf?ally‘:&rlﬁ@rﬂﬁécaﬂg la@fhirﬁ’ﬂ@t@ﬁ Q)p%%ﬁl\'@t%’lhé he

structures of these COI’TpOUI']dS as wel ar macol 0ogl cal activities

through opi gidls WRERRMOESMARIS H%d' ih g 8gnt ffi‘l‘%exﬁan' e H&rhﬁwhs%re@?ﬂléx?” according

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

pr omi nent aBQteWI@éfﬂﬂen@@fC)'hgg{:ﬂpE bfhePi00R 1A béett%ls%rttgg&;]éarthtﬂ m%gord' ng to

the pr esent I nventi on erl ze I N I nan ‘structure has a
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1501 1504, i@%@stmwb %H%@%r%%csgpweg%g W%P%t%@%te Spiotn3RAlt on,
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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 antipruritic useful for the therapy
of pruritus acconpanying various di seasgs. 20 Means for attaining an object
To attain the above-nentioned object, the present inventors intensively
studi ed to discover that conpounds having a nitrogen-containing cyclic group
on a specific position of norphinan structure have excellent therapeutic

ef f ect s agaiprghinefrandivkefal amipeurititadctibief the shagrugfit acdosdifg & hopltdsentt her eby
conpleting the present 25 invention. That is, the present invention provides
antipruriti ¢nveafipi tisdrawgersred anthal the eldrivieinan ﬂﬁfc&ﬁe Bada ﬁtrﬁ@érp&bﬂﬂaﬂﬁmger ivative
havi ng a nltrogen containing cyclic group of the 4 Formula (1): R R M
RO Y R o0 Nevdl gﬁﬁsgﬁbmﬂdﬁ [wherein Rl is hydrogen, Cl-C5 al kyl, C4- C7
cycloalkylalﬁ Cg)CB cycl oal kenyl al kyl , C6-Cl12 aryl, C7-Cl3 aral kyl, C3-C7

al kenyl , fumyﬁa@édswefe(—mﬁel N 51t fieferuAaber KJfMé‘rﬁhb@Bo@thﬁ’ﬁTﬁndl mlrn%sal kyl
moiety is 1 to 5), thienylalkyl (wherein the nunber of carbon atoms in the

al kyl T el phinabolodicl Rl BYTHALAH LOIReRy NG, rsber of car bon atom

in the alkyl noiety’is are’ 1 ndependent|y hydrogen,

hydroxy, Cl NG%O&\;!?‘ gfei ge a' J< B et a1 -1k, 3?‘,%1‘&%' O’fé’ rSBC'l%%O)

al kanoyl oxy; pendent |y représent val ence bon - X-

represents y hai ny ( fgt rein may
be repl acegqogﬁja%%fe?%ggn o&ylggﬁﬂoglﬁtoggfl%\? atlgn{)ﬁ?k)band tfﬁggé Zon chain

may contain urated bond(s)) constituting a part of the ring
structure; lségﬁ]%%&]?%?éeger of 0O to 8, 15 R4 is(are) (a) substituent(s) in

the number Qf, Kt RERrdIc 4098 N COM A RN IrdlalSirod o B757-9768, 1994

10 Non-patent Reference 5: C. Simon et al., Synth. Commun., 22, 913-921, 1992

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

Patent Reference 1: PCT International Publication W098/23290

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 W0O04/33457

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



i ndependently represent(s) fluorine, chlorine, bromne, iodine, nitro,
hydroxy, C-C5 alkyl, C7-Cl3 cycl oal kyl al kyl, C6-Cl12 aryl, C7-C13 aral kyl,
C7-C13 aral kyl oxy, C-C5 al koxy, trifluoromethyl, trifluoronethoxy, cyano,
i sot hi ocyanat o, SR6, SORE, SO2R6, (CH2YPOR6, (CH2)PCOR6, (CH2)pCO2RG,
SO2NR7R8, CONR7R8, (CH2),NR7R8 or 20 (CH2)PN(R7) COR8, or anobng 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, &ormtwa (R4s bound to the sane carbon at om cooperatively 5
represent one sulfur atomto formthiocarbonyl, or four R4s bound to the
sanme sul fur atomgooperatively represent two oxygen atons to form sul fone,
or anong t h@®IR4si t he nunber of k, two R4s bound to adjacent carbon
atons, respectN poperatively form benzene fused ring, pyridine fused
ring, naphthal | y r| , cyclopropane 5 fused ring, cyclobutane fused
ring, cycl openf = E%";% gl opentene fused ring, cyclohexane fused
I

ring, cycl ohexdge 3 rI ng )®hept ane fused ring or cycl oheptene fused
ring, each of sal ~v¢ié¥ijg§ is non-substituted or substituted by 1 or
nore R5s, wherei® RS> ﬁ% i ndépendently represent(s) fluorine, chlorine,

brom ne, iodine, Mitr hydr oxy, Cl1-C5 al kyl, Cl-C5 al koxy,
trifluoronethyl, trifluoronethoxy, 10 cyano, C6-Cl2 aryl, isothiocyanato,
SR, SOR6, SO2R6, (CHA)IPORG, (CH2)pCOR6, (CH2) pCO2R6, SO2NR R8, CONR RS,
(CHZ)pNR' R8 or (CH2)pN(R )CORB; R9 is hydrogen, Cl1-C5 al kyl, Ci1-C5 al kenyl,

CT-C13 o ol othere e 3 H0SEEKYA1 01, 6CE2LRNRRL AN XRIRCERRE: RID and R

are bound t and R11 is 15
Py oo, DUl LT P G TN el P ealgf :
St e RRR EB N Spkdt ﬂa%%ﬁwstwﬂfs%i%wﬁ%raﬁ@iﬁt gy &1
phar maceut | gl GGGRRNIRYS BShEuRAdhbians T 4 4t Q?fha£13§ﬁé“

i nvention SO pl’ OV es a us I na vin

nitrogen-co r re S by the above descrlbed
Formul a (I)Huﬁ‘[’gIl né%ou %tﬁ?@kylac@g tgg}toe ci d addition salt thereof for

t he producti,en 3ant| ruriti The present nt|o her rovi des a
met hgd f or Bré‘{}ght aFFgmB?RfPFl?rﬁgﬁE’gﬁ)ﬁF? Q\Yﬁﬁ’xé n(??é SHYAO’B'atl ent an
effective a t of one or ai d nor phi nan der| vative having a

ni trogen- coﬁ)gﬂﬁla y%ﬂ‘i’r(,clgﬁgbabamryzﬁ‘ryesent ed by the above-described Formul a
(1) ory theyPharymOgHliealy ¥pROSRRAR AT . AEY)t on salt thereof. 6

-X- represents a Cy-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
(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-C3 cycloalkylalkyl, C4-Cp aryl, C7-Cy; aralkyl, C+-C3 aralkyloxy, C;-Cs
alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SRS, SOR®, SO,R®,
(CH,),OR®, (CH,),COR®, (CH,),CO:R®, SO,NR'R?, CONR'R?, (CH,),NR'R? or

20 (CHz)pN(R7)COR8, or among the R’ 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



Ef fect of the Invention The antipruritic according to the present invention
has an excellent antipruritic property and its side effects are snall. Best
Mode for Carrying out the Invention 5 As nmentioned above, the antipruritic
according to the present invention conprises as an effective ingredient a
nmor phi nan derivative having a nitrogen- containing cyclic group of the
Formula (1) or a pharnaceutically acceptable acid addition salt thereof.
The antipruritic according to the present invention nay conprise a single

effective i mgredheste saglesbedo faamhidartgnglpr LARRI sbound t0thet amekAlfapr phi nan
derivatives having a nitrogen-containing cyclic group of the Fornula (1)

and phar nmacatin @@pb%ti&@l@@ﬂiré&hﬁvﬁﬁé:?rgadﬂbhis% fera dusfohdlen affong @e REncoNpri se
conbi nation of two or nore of the effective ingredients. Anong the conpounds

repr esent ed tynintHeRt B, thlo)R*sthBesEtol 4ja0bihcarbSniafoms, @(spé?)frveg{ BodteitRERed, and
those in which both Y and Z are -CX:%»- are especially 15 preferred. Rl is

preferably iyl g8Bne dedaing yotidiak kiskatiky | naphiBalede Gis6d ﬁﬁ%,@@hﬁbﬂip&ﬁ{é , C6-Cl2
aryl or C3-C7 al kenyl. Anong these, hydrogen, cycl opropyl néthyl, 2-

cycl oprsopy| fisBy king ZoyedbliRRE QRYA Bih@RYtlopdt SyCiu Sl oy bﬁa{apemen@xfﬁée@byltgyl net hyl ,

cycl opentyl nmet hyl , ¢ycl ohexyl met hyl ; cycl obut enyl met

2-cycl obut egydigidtyhe fudefng XGEIORKROTISEE ARY | clBHﬁﬁé(defu%R%é"&' , tolyl,
allyl, 3-butynyl and prenyl are preferred. nong t hese, hydrogen,

RIS L G S G e S e R
Py oxy, 11 Py i’ G RRFRUR BB BB e Ot r e g0
AR T A R R TR O e o o
Car bortCchai fBnGs &4 Hoh SEGRRREY R SER ool GHoe B B FEPRY om and 1t he
Fing. ot ruet by B9 G Rs PATK T S R SRR R o EPR RN RO B bon at one,
Co 6. Ra(s) & BRsyechy 6i-beain) i cifeityiComuRyBt GGty "cr3™ ' °
cooper at 1 velGPRBRCREIERGO R0y gon atoms Lo form sul fone, or pref erabl y.
two Ras boupd Lo A e tindGa T -G X -CHy-, or R' s hydrogen and R is
15 hydrogen, hydroxy, C,-Cs alkoxy or C;-Cs alkanoyloxy;
p is an integer of O to 5;
R%is hydrogen, C;-Cs alkyl, C3-C; alkenyl, C¢-Cy3 aryl or C5-C;3 aralkyl; and
R” and R® are independently hydrogen, C;-Cs alkyl or C;-C3 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.



respectively, cooperatively form benzene fused ring, pyridine fused ring,
napht hal ene 10 fused ring, cycl opropane fused ring, cyclobutane fused ring,
cycl opentane fused ring, cyclopentene fused ring, cyclohexane fused ring,
cycl ohexene fused ring, cycloheptane fised ring or cycl oheptene fused ring,
each of said fused rings is non- substituted or substituted by 1 or nore
R5s. Anopng these, nethyl, ethyl, ethylidene, propyl, propylidene, butyl,
butylidene, benzyl, benzylidene, nethylbenzyl, 15 nethyl benzylidene,

f 1 uor obenzyEffett afshobwantian dene. trifluoronethoxybenzyl,

trifluoronet hoxybenzylidene, pheneth phenet hyl i dene, cycl ohexyl net hyl,
cycl ohexyl net hyl i Then@mph@mcyr(mrgﬁodﬁtt presgih envertion bes anelktellest f or mat i on of
sul fone group, or benzene fused ring and cycl ohexene fused ring, are
preferred. Estygeuiigd pyopeny aidity @de elifets dresmalbes where two R4s cooperatively
form benzene fused ring or 20 cycl ohexene fused ring, each of which is

non- subst i t BegdViode ukatryingtomdtieyindention4 substituent R5s. In these cases,

t he cases where additional four R4s bound to the sane sulfur atom

cooper &tivel y foAsnensivhédateverthemiipreritd foomligf lenkieptesedt ifvengdh f or mati on
of non-substituted benzene fused ring or non-substituted cycl ohexene fused
ring is pretenphsts ab be cffasivs igdrediantsandiphings dedvanhe heviRp e sitrdgghar e)

i ndependently 25 fluorine, chlorine, bronine, iodine, nitro, Cl-C5 alkyl

(especi al | ycomtEhhngloyckd glip OF theoaBMla)1) oed phddnaRb@idit) aé RpRGR 2ld y benzyl),
hydr oxy, Cl1-C5 alkoxy (especially methoxy or ethoxy), trifluoronethyl,

trifluoromehBuyn sdiy@BRof, PIERMNtiphSEt RtQLYiA @J%&ﬁ&seﬁﬁﬁver@%a yOO2R6,
(CH2) pOR6, (CH2) pCOR6, (CHR2) PCOZE%G SO2NR7 R7R8, (CH2) pNR7RS,

( CH2) pN( R) CERé ch(l 1@ efTeJtﬁz@'iﬁ%?@dﬂEl% s@l@cﬂe@tﬁ%ﬁﬁﬂle %fou% Joﬁs@tnng%f the €present s
hydr ogen, alky (especially neth y , ethyl or propyl) -C7 al kenyl

or C6qG1l2 a I resent
hydro;;lgn 5&%@1{1%%@“(@5,31{82%'@3%?0 thy nﬂﬁ?fﬁ? (%M%ropyl or g PClS
ar al kyl (esaﬁ'& T e awac)cgptaﬁéeaﬁaaél ¥%n 16T érE@ldo e @g Wnere the

fused rlng |s on substi t'uted and e cases ere R5 re) fluorine,

chl orine, bidGtior W&%rn%r%:o?the@?fe%em Belihes pr°py' benzy' hydroxy,

nmet hoxy, tr| uor one triftluoromethoxy, cyano, phenyl hydroxynethyl,

hydr oxyet hyl , ISR%EQH@&%UDH? %?e%‘&ec% ﬁﬁ%&l{‘ﬂ 1thc§§?\ﬁ‘ﬂh§dﬁ'{’ iyl 10

nethylsulfonyl acetox

Gt hoxycnt borSh bt Ry P gl pad B %@é’ﬁ*é‘?ﬁléﬁ AT oy S ﬁimm,

dlnetq§lan1n% E%lrrethylamnorrethyl dlnethylanlnoethyl or amno. RI is
preferably R gﬁnbgen C1- G5 al kyI aIIyI or benzyl, and nore preferably 15

hydrogen or et hg fsoprefera% ]laqlcp ogen CR& cyaoaelI()?l fky]d & r(?g gy@ﬁ»aﬁ(eny alky ere R10

and R11 are boun

Cg-Ci aryl or C3-C5 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, C;-Cs alkoxy, C3-C; alkenyloxy, C7-C;3
25 aralkyloxy or Ci-Cs alkanoyloxy. Among these, hydrogen, hydroxy, methoxy,
ethoxy, allyloxy, benzyloxy, acetoxy and propionoxy are preferred, and hydrogen,

hydroxy, methoxy and acetoxy are especially preferred.



form-0-, or RLO is hydrogen and R11 is hydrogen, hydroxy or nethoxy, and
the cases where R10 and R11 are bound to form-0- are especially preferred.
Preferred exanples of the pharmaceutically acceptable acid addition salts

20 include inorganic acid salts such as7hydrochloric acid salt, sulfuric
acid salt, nitric acid salt, hydrobromc 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 aci d-¥alstprefemblyar CeCacatios ghain (dngrearbioo aten thesah thay beandel i ¢ aci d
salt, maleic acid salt, benzoic acid salt and phthalic acid salt; and 25
organi ¢ sul fepliced dyisdlieradtors apd div casbomshhiaresainsda)anagitaldiond(s))

et hanesul fonic acid salt, benzenesulfonic acid salt, p-toluenesulfonic acid
salt and canpimtitgingfagrirtcofdbd dng sthicture Amdmgort pefeablypdradwohlchaindiasitigd sal t,
hydrobrom ¢ acid salt, phosphoric acid salt, 9 tartaric acid salt,

met hanesul f éwme caraon dioss| tonantitin e phitoé therregmtret@ra.ed, but the acid addition
salt is not restricted thereto. Anmong the conmpounds of the Formula (1)

accor disng to thekps preéamibly av anégeoof 0 tsfeci fi ¢ exanpl es of those wherein -X-
is a carbon chain having two carbon atoms 5 constituting a part of the ring

structure; Y andR(spisgare)Gireftably C1o's BAG1, foro);henkane c#@:.gaﬁhnwm@ whi ch is

not substituted or substltut ed by one or nore R5s; is hydrogen R1 and

R 1 are boy F@erh@lgrﬁﬂfﬁ EhundQo thetsAmk siifur ét&ﬁ%@oﬁe@ﬁ[@ﬁﬁr@b@ger@l/w& he Fornul a
(la) below are shown in Table 1. In the tables descri’bed bel ow, CPM neans

cycl 0pr0py| |at0r§§‘ﬂ> fohe s@l%ﬁé @%m@fe%@i ttWQ'R & Bowthdab aﬁﬁcent'@%b%g Mokis, B O 5
N2 3 10(R5 O143 | a) Anbng the conpounds

represented r@)ﬁe(ﬁ%rjﬂ-’b&)p@fﬁxelytfbﬁn Béffﬁﬁ)élﬂﬁed/\ﬂﬁfg vAdinBEuded rigy ChPRHRARME TEL hyl

R2 and R3 are hydroxy, R5 is 4-fluoro, and thé configuration of the bond at

ELQ(I?A 6'1%05N | tzﬁik@d kg ogrcloﬁftﬂ}ané ﬁlse& RRg c9BRBMAR: Rised Mfs, cobibpiiAg thQdmlga: OH Vv
[ F
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 suifone
group, or benzene fused ring and cyclohexene fused ring, are preferred. Especially
preferred are the cases where two R%s cooperatively form benzene fused ring or

20 cyclohexene fused ring, each of which is non-substituted or substituted by 1 to 4
substituent Rss. In these cases, the cases where additional four R4s 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-C4 aralkyl (especially benzyl), hydroxy, C;-Cs alkoxy (especially

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



OH 15

N-[17- (cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14- di hydr oxynor phi nan-6(3-yl] -
4-fluorophthalimde. 10 Table 1 R3 R2 R3 Rs CPM OH OH (non-substituted)
CPMOH OH 3-F CPMOH OH 4-F CPM OH OHg3,6-F CPM OH OH 4,5-F CPM CH CH
3,4,5,6-F CPMOH OH 3-CI CPMOH OH 4-CI CPMOH OH 3,6-C1 CPM CH CH
4,5-CI CPMOH OH 3-Br CPMOH OH 4-Br CPMOH OH 3,6-Br CPM OH CH 4, 5-Br
CPMOHOH3-M CPMOHOH4-M CPMOHOH3,6-M CPMOH CH 4,5-M CPM OH
OH 3-Ove  CBRCCBORE SO,RKE CHERIIRCH (GH), 2GR OWEH,)FEMEHS OpNR 6, QUNR GBM OH OH
3-0H CPMOH OH 4-OH CPM OH OH 3,6-CH CPM OH OH 4,5-CH CPMO—lG—lSNOZ
CPM OH OH 4{(NER),NRAM, m{g;Naf@cm? (Wb GHefldschtBarNGRger of 0 to 5, R®

represents hydrogen, C,-Cs alkyl (especially methyl, ethyl or propyl), C3-C5 alkenyl
or C4-C2 aryl (especially phenyl), and R” and R® independently represent hydrogen,
5 C1-Cs alkyl (especially methyl, ethyl or propyl) or C4-Cy3 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, trifluvoromethoxy, 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, C,-Cs alkyl, ailyl or benzyl, and more preferably

15 hydrogen or methyl.

As for R" and R“, preferred are the cases where R and R'" are bound to
form -O-, or R'is 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,
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Me ally! CH 3-Ov ally! OH CH 4- allyl H 3, 6-0Owve, al
5-OMVe t@farigjac ab@sth@#su%@mg/ ?mggﬁlbim%mhﬁe alreﬂygg@mdqm gegerd g
5-0H all

OH OH
al |yl
a all

3
tinued) R1 R2 R3

(non-substituted) allyl OHOH 3-F allyl OHOH 4-F ally

MOHOH3-NH2 CPMOH OH 4-NH2 CPM CH OH 3,6-NH2 CPM CH OH 4, 5- NH2

OH OH

OH OH 4,5-F allyl OHOH 3,4,56-F allyl OHOH 3-C allyl

yl OH OH

6-
R allyl OHCOH4-Br ally! OHOH 3,6-Br ally

ally! OHOH 3-Me ally! OHOH 4-Me ally! OHOH 3,6-M ally!

10

15

| OH OH 3-NO2 allyl OH OH 4-NOO ally! OH OH 3, 6-NO2
addi¥ion salt is not restricted thergto. y

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 7 are -C(=0)-; two R%s 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 (Ia)
below are shown in Table 1. In the tables described below, CPM means

cyclopropylmethyl, and the bond at 6-position is a or 5.

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 f, that is, the compound of the following formula:

is named N-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxymorphinan-63-yl]-

4-fluorophthalimide.

Iy
N

OH

Cl allyl OHO94,5-C allyl OHOH 3-Br 11 Table

OH CH
OH OH

)
y!

OH
OH



allyl OHOH 4,5-NO2 ally! OHOH 3-NH2 allyl OHOH4-NH2 ally! OH OH
3,6-NH2 allyl OHOH 4,5-NH2 CPMH CH (non-substituted) CPMH OH 3-F CPM
HOH4-F CPMHOHS3,6-F CPMHOH4,5-F CPMHOHZ3,4,5,6-F CPMH OH 3-

CPMHOH4-Cl CPMHOH 3,6-( CPMHOH4,5-C0 CPMHOH 3-Br CPMH O

4-Br CPMH OH 3,6-Br CPMHOH 4,5-Br CPMHOH 3-M CPMH OH 4-Me M H
H 3,6-M CPMHOH4,5-M CPMHOH3-O CPMHOH4-0Ov CPMH H 3, 6-0we
12 Table 1 (continued) R1 R RRs CPMH (OH 4,5-O0ve CPM H OH CPM H

3-OH
OH 4-0H CcPVebledH 3,6-0H CPMH OH 4,5-0H CPMH OH 3-NC2 CPM H OH 4- NO2

R R | R® R’

. 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 | CH 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,
ally! 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 3,4,56-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




CPMHOHS3,6-NO2 CPMHOH4,5-NO2 CPMHOH 3-NH2 CPMHOH 4-NH2 CPM H OH
3,6-NH2 CPMH CH 4,5-NH2 allyl H OH (non-substituted) ally) HOH 3-F
allyl HOH 4-F ally] HOH 3,6-F ally] HOH 4,5-F allyl HOH 3,4,5,6-F
ally] HoH3-d allyl HOH4-a ally]lHOH 3,6-C1 allyl HH 4,5-0
ally] HOH 3-Br ally) HOHd4-Br ally] HOH 3,6-Br ally] HCH 4,5-Br
ally] HOH 3-M ally) HOH4-M ally] HOH 3,6-Me allyl HOH 4,5-M
ally) HOH 3-Ow ally) HOH 4-Ov ally] HOH 3,6-Ov allyl HOH 4,5-0w
ally) H oH Jabkl (gpptiued) o4 4-04 allyl HOH 3,6-0H allyl H OH 4,5 OH
allyl HOH[G-ROZT gl y)pHATOH 4-NOgs alTy] H OH 3,6-NO2 ally] H OCH 4,5-NO2
. 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

allyi 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 | CH 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
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a HOH3-NH2 13 Table 1 (continued) RRR R5 ally) HOH 4-NH2 allyl
HOH3,6-NH2 allyl HOH 4,5-NH2 CPM QAc OH (non-substituted) CPM QAc OH
3-F CPMOAc OH 4-F CPM OAc OH 3,6-F CPM QAc OH 4,5-F CPM QAc OH
3,4,5,6-F CPMQAc OH 3-CI CPMOAc OH 2 CPM OQAc OH 3,6-C1 CPM QAc OH
4,5-Cd CPMOAc OH 3-Br CPM QAc OH 4-Br CPM QAc OH 3,6-Br CPM OAc OH
4,5-Br CPM QAc OH 3-M CPM QAc OH 4-M CPM QOAc OH 3,6-M CPM QAc OH
4,5-Me CPM_QAc OH 3-Ove CPM QAc OH 4-Ov CPM OAc OH 3,6-0Ove CPM QAc OH
4,5-Ove CPNirbiad (epntgvedd) CPM OAc OH 4-OH CPM QAc CH 3,6-OH CPM QAc CH
4,5-0H CPN\TORE THRB- NG TCPM CACREH 4-NO2| CPM OAc OH 3, 6- NO2
. CPM | H |OH 4,5-OMe

CPM H OH 3-OH

CPM H OH 4-OH

CPM H OH 3,6-0H

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-NG,

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

allyi 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 4,5-0H

allyl H | OH 3-NO,

allyl H | CH 4-NO,

allyl H | CH 3,6-NO,

allyl H | oH 1,5-NO,

allyl H | OH 3-NH,




CPM QAc COH 4, 5- NO2

CPM OAc OH 4,5-NH2 allyl OAc OH (non-substituted)

OAc OH 4-F ally) OAc OH 3,6-F allyl

allyl OAc OH 3-Cl 14 Table 1 (continued) RL R2 R RS allyl

allyl OAc OH 3,6-Cl allyl H 4,5-C

4-Br allyl OAc OH 3,6-Br ally] OAc OH 4,5-Br

OH 4-Me allyl QAc OH 3,6-Me  allyl

OAc OH 4- abwwpnt@mdm 3,6-0Ove allyl

allyl OAc OH %-au-i gl yI gw_aﬁ"i?,_ﬁs‘dﬂ—a'ﬁ

3_-N02 ally ally H 4-NH,
allyl H OH 3,6-NH,
allyl H | OH 4 5-NH,
CPM OGAc | OH (non-substituted)
CPM OAc | OH 3-F
CPM 0OAc | OH 4-F
CPM OAc | OH 3,6-F
CPM QAc | OH 4,5-F
CPM OAc | OH 3,4,5,6-F
CPM OAc | OH 3-Cl
CPM OAc | OH 4-Ci
CPM OAc | OH 3,6-Cl
CPM OAc | OH 4,5-Cl
CPM OAc | OH 3-Br
CPM OAc | OH 4-Br
CPM QOAc | 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 QAc | 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 QAc | OH 4-OH
CPM OAc | OH 3,6-0H
CPM QAc | OH 4,5-OH

. CPM | OAc |OH 3-NO,
CPM OAc | OH 4-NO,
CPM | 0OAc | 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 | CH 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
ally! OAc | OH 3-Cl

CPM OAc OH 3-NH2 CPM QAc OH 4-NH2 CPM CAc

OQAc (H 4, 5- QAc (H 3,
QAc OH 3-Br
OQAc CH 3-Me
OAc OH 4,5-M allyl
QAc CH 4,5-0ve  allyl
QAc OH 4,5-CH allyl

OH 3, 6- NH2
3-F allyl
4,5,6-F
4-C
OAc OH
allyl QAc
OAc OH 3-Owe allyl
OAc OH 3-OH
OAc OH



allyl OAc OH 3,6-NO2 allyl OAc OH 4,5-NO2 allyl OAc OH 3-NH2 allyl OAc OH
4-NH2 allyl QGAc OH 3,6-NH2 allyl OAc OH 4,5-NH2 Anpbng t he conpounds of the
Formula (1) used in the present invention, specific exanples of those
wherein -X- is a carbon chain having thi®e carbon atoms constituting a part
of the ring structure; Yis -C(=0- and Z is valence bond; two Rds 5 form
benzene fused ring mhich IS not substituted or substituted by one or nore

R5s; R9 is 0O and RI | are bound to represent -0-, that is,
t hose repres'lfé]iﬁge'd(%B lmieﬂ)e Formula (I b) below are shown in Table 2. 15 RZ 1

R7N 14 5s OR'TNHY RO I RRB)0-4 sg’\ 3 Rg 4 5 (I'b) Anong the conpounds
represente FO . (B ourd erein R is cyclopropyl nethyl,
R2pand R3 ep*gay;}hlyﬂ# %29 bH')a 6= flﬁﬁﬁg, Ae-t he configuratiyon Ioof IO%/he bo%d at
t he 6-posit‘¢g:l*yis EHAE the—colpatnd cf the following formula: OH V 17M
T A B o GHQ e ksl
2-[17- (cycllo tﬁéfﬂnv febhy 9“4 5a- epasB-3_14- di hydr oxynor phi nan-6(3-yl ] - 6-
f1 uor o- 2, 3-didyldr o-940i @Bl | - one 46 Tablle 2

allyl 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 QOAc | OH 4,5-Me

allyl OAc | OH 3-OMe

allyl OAc [ OH 4-OMe

allyl QAc | OH 3,6-OMe

allyl OAc | OH 4,5-OMe

allyl QAc | OH 3-OH

allyl OAc | OH 4-OH

allyl OAc | OH 3,6-OH

allyl OAc OH 4,5-0H

allyl OAc | OH 3-NGO,

allyl QAc | 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,

allyi 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 R’s;
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.



R RRBRRR5 CP non-substituted) CPMOH OH - 4-F CPM OH OH -
5-F CPM OH OH - 7-F CPMOHOH - 5,6-F CPMOH OH -
4,5,6,7-F CPM OH OHOH - 5-C0 CPMOH OH- 6-C CPM OH OH
7-Cl CPM OH OH - OH- 4l CPMOH OH- 5-M CPM OH OH -
6-Me CPM OH CH - - 56-M CPMCOHOH- 4-Ov CPM CH CH -
5-Ove CPM OH OH - 7-0v CPM - 56-O0vk allyl OH
OH - (non-subst F 5-F ally] OH OH -
6-F allyl - 4,5,6,7-F allyl
OH OH - 4-C yl OH OH - 7-Cl
allyl OH CH

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 B, that is, the compound of the following formula:

is named 2-[17-(cyclopropylmethyl)-4,50~epoxy-3,14-dihydroxymorphinan-63-yl]-6-

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



|

OHOH- 5-M allyl CHOH- 6-Me allyl CHOH- 7-Me allyl OH CH -

al |yl
5,6}/|\/e allyl OHOH - 4-Ov allyl OHOH - 5-Ow allyl OHOH - 6-Ow allyl
OHOH- 7-Ov allyl OHOH - 5,6-Ove 17 Table 2 (continued) RL R2 R3 R4 R5
CPM H OH - (non-substituted) CPMHOH 164-F CPMH OH- 5-F CPMH OH - 6-F
CPMHOH- 7-F CPMHOH- 56-F CPMHOH- 4,5,6,7-F CPMHOH - 4-CI CPM
HOH- 5-C0 CPMHOH- 6-C1 CPMHOH- 7-CI CPMHOH - 5,6-CI CPMH CH -
4-M CPMH 5-M CPMHOH- 6-M CPMHOH - 7-M CPMHCH - 5,6-M
CPMH CH - Zlf_a CPMHOH- 5-O CPMH OH - 6-Ov CPMH OH - 7-Ov CPM
H OH - 5, 6-[OVRT al IyTT FQHRF (non-sgbstituted) allyl HOH - 4-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-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 JOH|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

allyi 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 - 5-
allyl HOH - 4,

I I
,6,7-F all c allyl HOH -

6-Cl allyl HC]—I 7-Cl allyl HOH- 5,6-d allyl HOH- 4-Me allyl HCH
- 5-Me allyl O—I-6I\/E allyl HOH-17-Me allyl HOH - 5,6-Me allyl H
OH- 4-0 allyl HOH - 5-0Ow aIIyIHO—l-G-OVE allyl HOH - 7-Owe
allyl HOH- 5,6-Ove 18 Table 2 (continued) RIL R R3 RRs CPMOH OH CH
(non-substitut% CPMOH OHOH4-F CPMOH OH OH5-F CPMOH OH OH 6-F CPM
OH OH OH 7- A ablepMcentimiadiod 5,6-F CPM OH OH OH 4,5,6,7-F CPM OH OH OH 4-Cl
CPM OH OH OH R CIT RERPVROH @H OH 6-CRs CPMQPH OH OH 7-C  CPM OH OH OH 5, 6-C
CPM OH OH ORI B [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 | CH - 5-Cl

CPM H | OH - 6-Cl

CPM H | OH - 7-Cl

CPM H | OH - 5,6-C]

CPM H | OH - 4-Me

CPM H | OH - 5-Me

CPM H | OH - 6-Me

CPM H | OH - 7-Me

CPM H | CH - 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 | CH - 5-F

allyl | H |[OH| - 6-F

allyl H | OH - 7-F

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

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

allyl | H [OH| - 5-Cl

allyt H | OH - 6-Cl
. allyl H |OH! - 7-Ci

allyl H | OH - 5,6-Cl

allyl H | OH - 4-Me

allyl | H [OH| - 5-Me

alyl | H |[OoH| - 6-Me

allyl H | OH - 7-Me

allyl H | CH - 5,6-Me

allyl H | OH - 4-OMe

allyl H | OH - 5-OMe

allyl | B |oH | - 6-OMe

allyl H |OH| - 7-OMe

allyl | H [OH| - 5,6-OMe
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llyl HOHOH 4-OM allyl HOHOH5-Ov allyl H OH

ally! HOH CH 5,6-M a
oH6-O allyl HOHOH 7-Ov ally! HOH OH 5,6-Ov 20 Table 2 (continued)
RR2 RRR5 CPMOH CH CH2COOMC (non-substituted) CPM CH OH CH2COOMC 4- F
CPM OH OH CH2COOWe 5-F CPM OH OH CH2CO2ne 6-F CPM OH OH CH2COOwve 7-F CPM
OH OH CH2COOwe 5,6-F CPM OH OH CH2COOwe 4,5,6,7-F CPM OH OH CH2COOwe 4-C
CPM OH OH CH2COOWe 5-CI CPM CH OH CH2COOwve 6-CI CPM OH CH CH2CoOwe 7-C
CPM OH OH CH2COOWe 5,6-C1 CPM OH OH CH2COOwve 4-Me CPM OH OH CH2COOWe 5- Me
CPM OH OH CHabeOMCostNed) CPM OH OH CH2COOMe 7-Me CPM OH OH CH2COOMWe 5, 6- Me
CPMO—lO—lG—I%@VEﬁ%-— EPM-OH-GH-CEH2G —Ove  CPM OH OH CH2COOWve 6- Owve
CPM OH OH Gr2&oone Rz ofe CQI:&QEF@ M—5-5H-Ove allyl OH OH CH2COOMC
(non- subst it 4E&) | Oh) | OH (cGH6Q00Mp ccppsubistiputedy) |yl o4 OH CH2COOME 5-F  al |yl
OH OH CH2 M- FOHa| DY | @HCOIMIHP COOVEH-F7 - F

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

CPM | OH | OH | CH,COOMe 7-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 7-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 3-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 | CH | CH,COOMe 4,5,6,7-F

allyl OH | OH | CH,COOMe 4-Cl

allyl OH | OH | CH,COOMe 5-Ci

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




ally) OH OH CH2CCOMe 5,6-F allyl OH OH CH2COOMe 4,5,6,7-F ally] OH OH

CH2COOMVve  4-

al lyl
7-Me  allyl

Cl

al |yl
OH OH CH2COOwe 7-Cl
OH OH CH2COOWve 5-Me  al |yl
OH OH CH2COOWe 5, 6-Me  al lyl

CcH2CcooMC 5-Owve  al |yl

al |yl

OH OH CH2COOwe 5-Cl
OH OH CH2COOWwe 5, 6-Cl
OH OH ZH2COOMe 6-Me  ally) OH OH CH2000we
OH OH CH2COOWe 4-Owve al |yl

al |yl

OH OH CH2COOMC 6- Cl

al |yl

allyl OH OH CH2COOwe 4- Me

OH OH

OH OH CH2COOWe 6-Ove  ally] OH OH CH2COOWe 7- Owe

allyl OH OH CH2COOwWe 5,6-Owve 21 Table 2 (continued) CPM H CH CH2COOwe
(non- subst i bk (confmmed) OH CH2COOMe 4-F CPM H OH CH2COOME 5-F CPM H OH
CH2COOMe 6-[F MH;Q W = MaH: OHCH2CO0ve 5,6-F CPM H OH
CH2COOwe 4, 5,C’PM:- le jl_d:ﬁi‘:,@b ’Mz v’éﬁaa‘ﬁ-gb‘ﬁu@w-l OH CH2COOWe 5-C1 CPM H OH
CH2COOwe 6-& i+ S #—Ci Cgbé—H—G-i—CHZCDOMa 56-C CPMHOH
CHRCOOVE 4-IMEPMEp L [P IEESMe i CBM 1 o (rocoove 6-Me CPM H OH
CHecoove 7-{MEPMepv Y (CPHOQHEE0Ms 6. v 6-F
- CPM 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
i 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 | 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 CH2COOWve 4-Ove CPM H OH CH2COOwve 5- Owe CPMHO—lCHZCOOVE 6- Ove
CPM H OH CH2COOve 7-Ov CPM H OH CH2COOWwe 5,6-Ove  allyl H OH CH2COOwe
(non-substituted) allyl HOH CH2COOWe 4-F ally) HOH CH2COOWe 5-F allyl H
OH CH2Q00Me 6-F allyl H OH CH2COOwve 7-B2 allyl H OH CH2COOwe 5,6-F allyl H
OH CH2COOwe 4,5,6,7-F allyl H OH CH2000Me 4-C1 allyl H OH CH2COOwe 5-Cl
allyl HOH CH2000we 6-C1  allyl HOH CH2COOMe 7-CI allyl H OH CH2COOwe
5,6-Cl ally) HOHCHRCOOw 4-Me allyl H OH CH2COOWe 5-Me allyl H OH
CH2COOME 6- Nbreezhtbph atenGHo@HRODORE TR Memsas toplaced BHsCRZ @OOMcoBstButikg al |yl H
OH CH2COOWve 4-Owve allyl H OH CH2COOwe 5-Ove  allyl H OH CH2COOwe 6- Ove
allyl H OH GHREOINRe inDheuctak) Yiis 44(6H), R 0akive: By, Ove RAnbagndt thehe onpounds
represented by Formula (1) used in the present invention, specific exanples
of the conpoang suler&om codperatbvedy eprchan teb akypehawinmgioZdrm sif@e grawgon at ons
(one of the carbon atons is replaced by sulfur atom constituting a part of
the ring struetRilseooXritbrelyGora bedzdns fial eing eviitng noh@ubstiRdsd bound to the
same sul fur atom cooperatively represent two oxygen atons to form sul fone

group, 5two JR88itGRARELAE biabie BRI RT & hangenR Cuser 't iragowi Mol -O-,
non-substituted or 5 substituted by one or nore R5s; RO is hydrogen R10 and

RI 1 are bouhst it,ahd &aMplés of thd ddlipduds fehrsenalpl ©e f&iovhhg Feanwea g sre
represented by the fol I ow ng Formula (1c) are

shown in Table 3.
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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)-4,5¢-epoxy-3,14-dihydroxymorphinan-63-yl]-

15 O-sulfonebenzimide.



shown in Table 3. R R N20 to~O NS 7 "0 (RS o-4 036345 (10
Anong the conpounds represented by Fornula (Ic), the conmpound wherein 10 Rl
is cyclopropyl nethyl, R2 and R3 are hydroxy, the benzene ring is not
substituted, and the configuration of £he bond at the 6-position is (3,
that is, the compound of the following formula: NOHO' 'O ,Is ~ v OH4 5
I s named
N-[17-(cycl qpr

?ﬁpﬁl met hyl ) - 4, 5a- epoxy- 3, 14- di hydr oxynor phi nan-6(3-yl]- 15
O sul f onebenkab

e. 23 Table 3 RR2Z RR5 CPMOH COH (non-substituted) CPM

OH OH 4-F +F | CPM gt OH 6~ CPMOH OH7-F CPMOH OH 5,6-F CPM

CHOH 4,5 & % BT Gorubstag O O 5-0 CPMOH CH 6-G - OPM OH OH

- C CPM CH-H-5 2
CP 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-ClI
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 OCH | OH 5-F
allyl | OH | OH 6-F
ally! OH | OH 7-F
allyl OH | OH 5,6-F
allyl | OH | OH 4,5,6,7-F
allyl OH | OH 4-Cl
aliyl OH | OH 5-Cl
allyl | OH | OH 6-Cl

) allyl | OH | OH 7-Cl

allyl OH | OH 5,6-Cl
allyl OH | od 4-Me
allyl OH | CH 5-Me
allyl OH | OH 6-Me
allyl OH | OH 7-Me
allyl | OH | OH 5,6-Me
allyl OH | CH 4-OMe
allyl | OH | OH 5-OMe
allyl OH | OH 6-OMe
allyl CH | OH 7-OMe
allyl | OH | OH 5,6-OMe




CPMOH OH4-M CPMOH OH5-M CPMOH OH6-M CPMOHOH7-M CPM CH CH
5,6-M CPMOH OH 4-Ov CPM OH OH 5-OV CPM OH CH 6-Ov CPM OH OH 7- Owve
CPM OH OH 5,6-Ov ally] OH OH (non-substituted) allyl OHOH 4-F allyl OH
OH5-F allyl OHOH 6-F ally] OHOH 7-B4 allyl OHOH 5,6-F allyl OH CH
4,5,6,7-F allyl OHOH 4-C allyl GHOH5-A allyl oHOH6-C  allyl OH OH
7-C allyl OHOH5,6-C1 allyl OHOH 4-Me allyl OHOH 5-M allyl OH CH
6-Me allyl OH 7-Me allyl OHOH5,6-M allyl OHOH 4-Ov allyl OH OH
5-Ove  al %/leaéMqaqoeuwé) a%llyl OH OH 7-Ove  al |yy| OH OH 5, 6- Ove 24 Table 3
(conti nued)] RRTR RRY RPAM H Ok non-spbsti t ut ed)

CPM H | OH | (non-substituted)

CPM | H | OH 4-F

CPM H | CH 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 I | OH 7-F

ally! 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




CPMHOH4-F CPMHOH5-F CPMHOHG6-F CPMHOH 7-F CPMHOHS5,6-F CPM
HOH4,56,7-F CPMHOH4-C CPMHOH5-C0 CPMHOHG6-CI CPMHOH 7-C
CPMHOH5,6-00 CPMHOH4-M CPMHOHS5-M CPMHOH6-M CPMHOH 7-M
CPMHOH56-M CPMHOH4-Ov CPMH®HM5-O CPMHCOH 6-OM CPM H OH
7-Ov CPMHOHS5,6-O allyl HOH (non-substituted) allyl HOH 4-F allyl
HOH5-F allyl HOH6-F ally] HOH 7-F allyl HOH5,6-F allyl HCOH
4,5,6,7-F allyl. HOH44-C ally( HOH5-G allyl HOH6-Cl allyl HOH
7-C allyl ﬁqbé-wpeu@}ed)auw HOH4-Me allyl HOH5-Me allyl HOH6-M

R’ R’ | R’ R’

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

aliyl OH | OH | (non-substituted)

allyl | OH | OH A-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 4,5,6,71-F

allyl OH | OH 4-Cl

allyl | OH | OH 5-Cl

allyl | OH | OH 6-Cl
. aityl OH | OH 7-Cl

altyl | OH | OH 5,6-Cl

allyl OH | OH 4-Me

allyl OH | OH 5-Me

ally! 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




Me aIyI H OH 5, 6- Me ally] HOH4-O allyl HOH5-Ow

ally) HOH 7- |
allyl HOH6-Ov allyl HOH7-Ov allyl HOH5,6-Ove 25 Table 3
(continued) RRR R CPM OH OH (non-substituted) CPMOH OH 4-F CPM OH OH
5-F CPMOH OH 6-F CPMOH OH 7-F CPM &4 OH 5,6-F CPM OH CH 4,5,6,7-F CPM
oHOH4-A CPMOH OH S5-I CPMOHOHG6-CO CPMOH OH 7-C CPM OH OH 5, 6-C
CPM OH OH 4- e CPMO—|O—|5-IVE CPMOH OH6-M CPMOH OH 7-Me  CPM CH CH
5,6|VE CPT%;‘@%; CPM OH OH 5-Ov¢ CPM OH OH 6-Ov CPM OH OH 7- Owe
M OH OH 5, (Coa‘i“’r%ﬂd)m OH (non-substituted) allyl OH OH 4-F allyl OH

O—l 5-F al l|lyl rROH OfZ6F R? R®

CPM H | OH i (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 1 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 | CH 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

ally! H | OH 4-OMe

allyt H | OH 5-OMe

allyl H : OH 6-OMe

allyl H i OH 7-OMe

allyl H | OH 5,6-OMe




allyl OHOH 7-F allyl OHOH 5,6-F allyl OHOH 4,5,6,7-F allyl OH CH 4-C
allyl OHOH 5-G allyl GHOH6-CG allyl GHOH 7-C  allyl OH CH 5,6-C
allyl OHOH 4-M allyl CHOH5-M allyl OHOH 6-Me allyl OH OH 7- M
allyl OHOH 5,6-M allyl OH OH 4-0Owe g?lyl OH OH5-0Ov allyl OH CH 6-0Owe
allyl OHOH 7-Ov allyl OH OH 5,6-Ov 26 Table 3 (continued) R R R3 R5
CPM H OH (non-substituted) CPMHOH4-F CPMHOH5-F CPMHOHG6-F CPMH
H 7-F CPM(,jll—ibpéP%pG-.FdCPMHC]—IAS,G,?-F CPMHOH4-C CPMHOH5-C
CPM H OH 6- CIEPRCHPRIBSY- 0 CPMH OH 5,6-C1 CPMH OH 4-Me CPM H OH 5- Me
CPM H OH 6-[MeR! R* | R R’

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 | CH 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 CH | OH 5,6-Me

CPM OH | OH 4-OMe

CPM CH | 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

aliyl 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

ally! 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




CPMHOH7-M CPMHOHS5,6-Me CPMHOH 4-0O CPMHOHS5-0O CPMH OH
6-OM CPMH OH 7-O CPMH OH 5,6-0Ov allyl H OH (non-substituted) allyl
HOH4-F ally) HOHd5-F ally) HOH6-F ally) HOH 7-F allyl HOH5,6-F
ally) HOH 4,5,6,7-F allyl HOH 4-C a@Bly) HOH5-A allyl HOH 6-d
allyl HOH7-d allyl HOH5,6-C ally) HOH4-Me ally) HOH5-Me ally)
HOH6-M allyl HOH7-M ally] HOH5,6-M allyl HOH 4-Ov allyl HOH
5-Ov allyl HOH6-Ov allyl HOH 7-Ov ally] HOH 5,6-Ov 27 Table 3
(conti nued) TRbRR RgopsnuedPM OH OH (non-substituted) CPM OH OH 4-F CPM OH OH
5-F CPM OH ©@inp-T H | o (non-substituted)

CPM H | CH 4-F

CPM H | OH 5-F

CPM H | OH 6-F

CPM H | CH 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

allyi H | OH 5,6-F

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

allyl H | OH 4-C1

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 | CH 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 7-F CPMO-lO—IS,

VAP —

6-F CPM OH OH 4,5,6,7-F CPMOH OH 4-d CPM OH
OH5-00 CPMOHOHG6-O CPMOHOH7-C CPMOH OH5,6-CI CPM OH OH 4- Me
CPMOH OH5 M CPMOHOH6-Me CPMOHOH 7-Me CPMOH OH 5,6-Me CPM OH OH
4-OMe CPM OH OH 5-OMe CPM OH OH 6-OVE29 CPM OH OH 7-OMe  CPM OH OH 5, 6- Ok
ally) OH OH (non-substituted) ally) OH OH 4-F ally) O—lO—lS-F ally) OH OH
6-F ally) OHOH 7-F ally) OH OH 5,6-F a|||OHOH4,5,6 allyl OH OH
4-C1  allyl K OH al | c . al a H
56-Cl  allWy @%{Wtﬁmﬁxé ¥‘+%P]gﬂclif1ﬂd% Wsﬁlv%‘bﬁ bgelfw) OH OH

7-Me ally) _@©H OH 5,

4- Ove
R’s form cyclohexene ?useg ring wh1ch is not substituted or substituted by one or

more R’ S, R is hydrogen, R' and R'" are bound to form -0-, that 1s, the examples of

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

R1
o)
2 3
/) AR%0.4
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 P, that 1s, the

compound of the following formula:

10
is named N-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxymorphinan-6f3-yl]-
3,4,5,6-tetrahydrophthalimide.



allyl OHOH 5-Ove allyl OHOH 6-Ov allyl OHOH 7-Ove  allyl OH OH 5, 6- Owe
28 Table 3 (continued) CPM H CH (non-substituted) CPMH OH 4-F CPMH CH
5-F CPMHOH6-F CPMHOH7-F CPMH COH 5,6-F CPMHOHA4,5,6,7-F CPMH
OH4-CI CPMHOH5-CI CPMHOH6-C0 #PMHOH7-C CPMHOH5,6- CPMH
oH4-M CPMHOH5-M CPMHOHG6-M CPMHOH7-M CPMHOHD5,6-M CPMH
OH4-Ov CPMHOH5-O CPMH OH 6-O CPMH OH 7-OM CPM H CH 5, 6- Owve
allyl HOH (non-substituted) allyl HOH 4-F allyl HOHd5-F allyl HOHG6-F
allyl HOH #abledq |yl HOH5,6-F allyl HOH 4,5,6,7-F allyl HOH 4-Cl
R R* | R R’

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 | CH 3-OH

CPM OH | CH 4-0OH

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 | CH 3-F

allyl OH | OH 4-F

allyl OH | CH 3,6-F

aliyl | OH | OH 4,5-F

allyt 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 | CH 4,5-Cl

allyl OH | OH 3-Br




allyl HOH5-d allyl HOH6-C allyl HOH7-CI allyl HOH5,6-C allyl
HOH4-M ally) HOH5-M allyl HOH6-M allyl HOH 7-Me allyl HOH
5,6-M allyl HOH 4-Ov allyl HOH5-Ov allyl HOH 6-Ov allyl H CH

7-OMe allyl H OH 5,6-Ove Anong the cormdounds represented by Formula (1)
according to the present invention, specific exanples of the conpounds
wherein -X- is a carbon chain having 29 tw carbon atons constituting a
part of the_ring structure, Y and Z are -C(=0), two R4s form cycl ohexene
fused ring Eﬂﬂ%%(?%“WBFDsubstituted or substituted by one or nore R5s, RO

I s hydrogen, |10 [apd T Jare bog~hd to florm-0-, that is, the exanples of
t he conpou |d?lu)hep§|ﬁe 'bﬁu by —ttE r|'ui oW ng Formula (l1d) are shown in Table
4. Rz R O 2 5 oA RS- 4—0 aR 6 55 (1d) Anong the conpounds
repr esent e¢ Ayl £d, QLI LOH, ) t?ﬁ.’ﬁBéorrpO- nd wherein Rl is cycl opropyl nethyl,
R2 and R3 hrdalbhydr8Hy| Off ; ring is not substituted, and the
confi gurat {onlbdf |tBE bOAHd at t RM®- posijtion is (3, that is, the conpound of
the foll ow nglf orlniHa; OBH N MAMO N 3

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




O4 OHG6 '3 5is nanmed N[

17- (cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14- di hydr oxynor phi nan- 6p-yl ] -

3,4,5,6-tetrahydrophthalinmde. 30 Table 4 RR 2 RR5 CPM OH CH

(non-substituted) CPM OH OH 3-F CPM OBRCOH 4-F CPM OH OH 3,6-F CPM OH OH

4,5-F CPM OH CH 3,4,5,6-F CPMOH COH 3-( CPMOH OH 4-C1 CPMOH OH 3
3, 6- cP

CPMOH OH 4,5-C0 CPMOH OH 3-Br CPMOH OH 4-Br CPM OH OH 3, 6-Br M OH
C]—I45Br Me CPMOHOH4-M CPMOH OH 3,6-M CPM OH OH
4, 5- Me M%Med—(csnw)cpma—la—move CPM OH OH 3,6-Ov CPM OH OH
4, 5- Owe CF"lVIﬁH B-ORFCPMOHCGH4-0H CPM OH OH 3,6-0H CPM OH COH 4, 5-CH
CPM OH OH &R 1 | 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,
ally! 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
aliyl H | OH 3-Cl
allyl H | OH 4-Cl
allyl H | OH 3,6-Cl
allyl H | OH 4,5-Ci
allyl H OH 3-Br
ally! 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 4,5-0H
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-NO2 CPM CH COH 3,6-NO2 CPM CH CH 4,5-NO2 CPM CH OH 3-NH2 CPM
OHOH4-NH2 CPMOH OH 3,6-NH2 CPM OH OH 4,5-NH2  allyl OH OH
(non-substituted) allyl OH CH 3-F all OHOH4-F allyl OH H 3,6-F
allyl OHOH 4,5-F allyl OH CH 3,4,5, é3 allyl OHOH 3-d allyl OH OH 4-C
allyl OHOH 3,6-A  allyl OH OH ,5C allyl OHOH 3-Br 31 Table 4
(continued) RRZ R3 R5 allyl OHOH 4-Br allyl OHOH 3,6-Br allyl OH OH
4,5-Br ally &&3% ally] OHOH 4-M allyl OHOH 3,6-Me ally] OH OH
4,5-Me  al | yhab NEOYSH  ally) OH OH 4-OMe ally) OH OH 3,6-Ove ally) OH
OH 4, 5-0ve [ aRl'y) B[O algy) OHOH 4-OH allyl OHOH 3,6-0OH ally) OH
c_}' 4,5- O allyl H | OH 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 | QAc | 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 | QAc i 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,

atlyl QOAc | OH (non-substituted)

ally! OAc | Ol 3-F

allyl OAc | OH 4-F

allyl QOAc | OH 36-F

allyl OAc | OH 4,5-F

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

allyl OAc | OH 3-Cl




ally) OHOH 3-NO2 ally) OH OH 4- N2 aIIy)O—lO—|3,6NC2 aIIy)O—lO—l
4,5-NO2 ally) OHOH 3-NH2 ally) OHOH 4-NH2 ally] OH OH 3,6-NH2 ally) OH
OH 4,5-NH2 CPM H OH (non-substituted) CPMHOH 3-F CPMHOH 4-F CPMH CH
3,6-F CPMHOCH4,5-F CPMH O 3,4,5,63 CPMHOH3-C CPMHOH4-C CPM
HOH3,6-C0 CPMHOH 4,5-C0 CPMHOH3-Br CPMHOH 4-Br CPMH CH 3, 6-Br
CPMHOCH4,5-Br CPMHOH3-M CPMHOH4-M CPMHOH3,6-M CPMH OH
4,5-M CPMHOH 3-O CPMHOH 4-O CPMH OH 3,6-OVe 32 Table 4
(cont i nued) TeRle RcpntiagedH OH 4,5-OM H OH 3-OH CPM H OH 4-OH CPM H OH
3, 6-CH ] e E R5
allyl OAc | OH 4-Cl
allyl OQAc | OH 3,6-Cl
allyl | OAc | OH 4,5-Cl
allyl QAc | OH 3-Br
allyl QOAc | OH 4-Br
allyl QAc | OH 3,6-Br
allyl QAc | OH 4,5-Br
allyl QAc | OH 3-Me
allyl OAc | OH 4-Me
allyl OAc | OH 3,6-Me
ally! OAc | OH 4,5-Me
allyl QOAc | OH 3-OMe
allyt OAc | OH 4-OMe
allyl OAc | OH 3,6-OMe
allyl OAc | OH 4,5-OMe
allyl QAc | OH 3-OH
allyl QAc { OH 4-OH
allyl OAc | OH 3,6-OH
allyl OAc | OH 4,5-0H
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 0OAc | OH 3,6-NH,
allyl OAc | OH 4,5-NH,
The morphinan derivatives represented by the above-described Formula (I),
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 Rl, Rz, R3, R9, R10 and R represent the same meanings as described



9

DOYYDWY D

10

15

20

6
6
6

n-substituted) allyl HOH 3-F allyl HOH 4-F al

H OH
B

r

CPMHOHS3-N®2 CPMHOHA4-NO2 CPMHOH3,6-NO2 CPMH COH
3-NH2 CPMHOH 4-NH2 CPMHOH 3,6-NH2 CPM H OH NH2

y)
|
|

4, 5-
I H CH
4,5-F allyl HOH 3,435,6-F allyl HOH 3-C ally) HOH
3,6-A ally) HOH 4,5-C1 ally] HOH 3-Br allyl H OH 4-
ally) HOH 4,5-Br ally) HOH 3-Me allyl HOH 4-M

ally) HOH 4,5-M ally] HOH 3-Owe aI%y) H OH 4- Owe

B

3bevadiapd ambeig ankydiide 4¢15e@ved balFoyhull (K ($hekin R tepiesthtOthed - OH

6-OH allyl HOH4,5-0H allyl H OH 3-N
same meanings as described above) or a sulfonic acid derivative represented by

Formula (III') (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.

() ClO2S (1A
| RS
R2000C7 ™

(")

The actd anhydride (III) 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 (Il. 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 DMSQO; 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

butanoi; 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 triecthylamine, diisopropylethylamine, pyridine and 4-

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

r



ally) HOH 4-N2 ally) HOH 3,6-N2 ally) HOH 4,5-NO2 ally) H OH 3-NH
33 Table 4 (continued) RL R2 R3 Rs ally) HOH 4-NH2 ally) H OH 3, 6- NH2
ally) HOH 4,5-NH2 CPM QAc OH (non-substituted) CPM OAc OH 3-F CPM QAc OH
4-F CPM QAc OH 3,6-F CPM QAc OH 4,5-F6 CPM OAc OH 3,4,5,6-F CPM QAc OH
3-C CPMQAc CH 4-CI CPM QAc OH 3,6-C1 CPM QAc OH 4,5-A CPM QAc OH 3-Br
CPM QAc CH 4-Br CPM OAc OH 3,6-Br CPM QAc OH 4,5-Br CPM QAc OH 3-Me CPM
OAc OH 4-Me CPM QAc,OH 3,6-Me, CPM QAc OH 4,5-M2 CPM QAc OH 3-Ove CPM QAc
OH 4-Ove  CPRIAEHNM Gubengc epbsodiymyreskenatr.aug necleed. P hese 1saedinoH  cPM OAc

OH 4-OH CPM QCAc 3.,6- CPM QA 4, 5- OH
amount of 1 to ’38 egl_gvalents, prefceragl_)'/ 1 to 10 equivalents 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 | 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 (II) used as the starting material
of Scheme 1 may be synthesized by the method described in, for example, J. Med.
Chem, 20, 1100 (1977). 1.Org.Chem. 45, 3366 (1980).
20 Among the compounds represented by Formula (IA) (wherein R], Rz, R3, RS,
R9, R'"0 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, Rz, R3, R4, Rg, RIO, R' 1, k and X represent the same
meanings as described above) wherein Y 1s -C(=0)- and Z is valence bond may be

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



CPM OQAc OH 3-NO2 CPM QAc OH 4-NO2 CPM QAc OH 3,6-NO2 CPM QAc OH 4, 5- NO2
CPM QAc OH 3-NH2 CPM QAc OH 4-NH2 CPM OAc OH 3,6-NH2 CPM QAc COH 4, 5-NH2
allyl OQAc OH (non-substituted) ally) OAc OH 3-F allyl OAc OH 4-F allyl
OAc OH 3,6-F allyl OAc OH 4,5-F allyl30DAc OH 3,4,5,6-F allyl OAc OH 3-Cl
34 Table 4 (continued) R1L R2 R3 R5 allyl QAc OH 4-Ad allyl OAc OH 3,6-C
ally! CAc OH 4,5-C allyl GAc OH 3-Br allyl OQAc OH 4-Br ally] OAc COH
3,6-Br ally! OAc OH 4,5-Br  ally! QAc OH 3-Me ally] OAc OH 4-Me ally) OAc
OH 3,6-Me  AMERY ZTOWR SR te afaipunirgneloeulaxyclgratign drem ﬂsﬂ ¢orpogng OH 4- OVe

allyl OAc OH 3,6-0Owe _al ly] OACO-|4510\£E allﬁ])%c (H3-04 ally! OAc OH
4-OH ally! rqguq;se@aﬂ By &oappla (IV) (wherein R', R R, k and X represent

the same meanings as described above, L is chlorine, bromine, iodine, OTs or OMs)
or the compound represented by Formula (V) (wherein R‘, Rz, R3, R4, Rg, RlO, R 1, k
5 and X represent the same meanings as described above, L' is chlorine or OR'?
{wherein R s hydrogen, C;-Cs alkoxy, C7-C3 aralkyloxy or C-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(Q93/15081 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 4,5-0OH ally) OAc OH 3-NO2 ally) OAc OH 4-NO2 allyl OAc OH
3,6-NO2 ally) QAc OH 4,5-NO2 ally! QAc OH 3-NH2 allyl OAc OH 4-NH2 ally!
OAc OH 3,6-NH2 ally] OAc OH 4,5-NH2 The norphi nan derivatives represented
by the above-described Fornula (1), ha¥¥ng a nitrogen-containing cyclic
group used as the effective ingredient of the antipruritic according to the
present invention may be produced by the nethods 5 herei nbel ow descri bed.

Anong the c ounds represented the Formyla (1) according to the present
i nventi on, %ﬁgql‘:‘v&“%?lﬁs’ Prﬁf‘?ﬁé’qhitﬂo EQYJP‘H‘BH%?IH? H’éﬁld%grpp%{? ithﬁéélbﬁté?g?eslér?@%'d by
Formula (1 A) (wherein Rl, R2, R3, R5, R9, R10 and R11 represent the sane
nmeani ngs aé)fé@é‘g?“ioﬂé‘?PCH%\FéPSf%@FYtrﬁ%‘“BF@D(é’ﬁ opfaified WioueyHng a Spsegne bond or
aromatic fused 10 ring) may be produced by reacting a primary am ne
represent ed SBYCEdY¥Hul a (11) (wherein Rl, R2, R3, R9, R10 and R11 represent
t he sane neani ngs as described 35 above) and an acid anhydri de represented

by Fornula (111) Asihesdrentrpretgiodysatvents sech asd W Fpdiaithidacctpamidesand bed
above) or a sulfonic acid derivative represented by Fornula (I11') (wherein
R20 rept eseMMSE; cibsr swlvapts sughds @sthybgthers EHiFs Divife archdiexange byidaeprben descri bed
above), as shown in Schene 1. As required, the reaction may 5 be carried out
in the presénlbentspudrsdenaengrand tdhaens; ai hakpep-cRataingatyengCGRich s R11 77 R9 0
-RE NR9 ,QR o RioNH2 N~ R5 ORIt {IIl)\ + Rt 0 R3or RB (U CXRS%
/[~ R5 (I A didkkoometharg, ichloyoform and 1,2-dichloroethane may be used. Among these,
DMEF, THF and toluene are preferred.  As for the reaction temperature, satisfactory
results may be usually obtained at -20°C to 200°C, preferably 0°C to 150°C. The
10 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 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 Rg, RIO, R! l, 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 R], Rz, R3, R9, RIO, R' 1, X and Z represent the same meanings
as described above, RY s C-Cs alkyl or C4-Cy5 aralkyl) may be produced by
alkylating or acylating the compounds represented by Formula (IC) (wherein Rl, Rz,
20 R3, R9, RIO, R l, 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.



The acid anhydride (I111) or the sulfonic acid derivative (l111') my be used
in an anmount of 0.5 to 50 equivalents, preferably I to 20 equivalents, with
respect to the primary amne (Il1. Wien R3 is hydroxy, the hydroxy group nay
be protected by an 10 appropriate proteé?ive group such as nethoxynethyl),
and especially, good results are obtained when they are used in an anount of
1 to 10 equivalents. As the solvent, aprotic polar solvents such as DW,
di met hyl acet am de and DVSO, et her solvents such as diethylether, THF, DVE
and di oxane; hydrocarbon sol vents such as benzene, Rrtol uene and xyl ene;
hal ogen-cont ai ni ng sol vents such as dichloronﬁfn._\ t5, chl or of orm and
1, 2-di chl oroet hane; al cohol s such as nethanol, ¢t pr oganol and
but anol ; and aci d gol vents such as acetic acid & hpt~ani lacjri3may be
enpl oyed.  Ayfon e, DVF, tol uenlsylaiiosic aciid and g bdﬁofo m ar e
preferred. AsNhe ngﬂ 4 nor gani ¢ bases

3 arbendt e and sodi um

te, C

ﬁ {rPsopr opyl et hyl ani ne,
Rt Hy ali nopyridine my be used. Anong fﬁ se,
drmd! <36 pot assi um carbonate an 250 carbonate are
{ val ents, preferably 1
nd, as the

pyridine and 4
triethyl am ne,
preferred. The bage sused in anount of 1 t &
to 10 equivalents witfhtrespect to the substrat
acid, inorganic aqﬁq§ such as hydragHhtiohc acid,
phosphoric acid; carBoxylic aci ds—sueh—as—aceti
benzoi c acid; and sulfonic acids such as net hanes
benzenesul fonic acids and p-tol uenesul fonic acid nong t hese,
carboxylic acids such as acetic acid, propionic a aRé@ 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 equi VAEénts with respect
to the substrate. A process in whic cetic,acid or the 10 like is used as
the solvent is also preferred. Int %%§%$ excessive acid coexists. The
reaction may usually be carried out at -20C to 200C and preferably at 0C to
150C at whi ch satinsfiagitivnagedsotlabPadrtageht Bhy el ferdde bé 8a@tih R aknblB dTRY
appropriately be sel ected ggpending on the conditions such as reaction

tenperature] to Qabhl_ﬁﬁfﬁ@ﬁt@,raﬁdrsﬁﬁsfhdt&%@éﬁltbl§kaa{néﬂb6ﬁisﬁ%qh%m91aﬁbﬁ af&@RCtion
time is about 30 nmnutes to 15 30 hours. The concentration of the substrate

(1'1) in theof 23¢dtioaRgsMSh BMmSuMAS | 1688 kEhi¢hiests. and usual Iy about 1 mmol /L
to 1 nol/L is preferred. The prinmary am ne represented by Fornula (11) used

as thesstarting patRshab, orginiesﬁmﬁrmreéﬁémysm a§w}g¢ﬁhﬁﬁﬁ Byltihgivaet hod
described in, for exanple, J. Med. em 20, 1100 (1977), J.Org. Chem 45,

?F:é% R(3 19&3@) andBDATRRE] h&ri FITBAHAAR AR BPhRE R RE pOi¥ssTRh Wddde hAd mdeydrer ei n RL,

)N g N ' d
acizd, _@md}ii onkc akid 5 and

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
DMBSO; 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.



R9, R10 and R | represent the sane neani ngs as descri bed above), the imde
derivatives may al so be produced by M tsunobu reaction described in
Tetrahedron. 50, 9757 (1994). Anpng the conpounds represented by Formul a
(I'), the cyclic am de 25 conpounds (11351 (wherein R, R2, R3, R4, R9, R10,
R1 1, k and X represent the same neanings as descri bed above) \/\herel nyYis
-C(=0- and Z is valence bond may be produced by the usual alkylation
reaction of amde gro or..am.dat i ction, of 37 amno as to
attain intra Icé’gfﬁ(%lglagg%B{tI}lﬁélfq gﬁte?&:) ?]Terféacé’é’ﬁﬁ’&‘ﬁiﬁﬂe ‘Sr‘E%Ff’ég’ dgan@y For mul a
(1'V) (wherein R2 , R11, k and X represent the sane
meani ngs as ugg?ﬁ)’* Wlﬁ&}énbl@ }Sspr?:RtlTrlcl)qi ne, bronine, iodi ne OTs or OMs) or
t he conpound represent ec{_l by. Formul a ( (wherein R1L, R2, 89, R10,
R11, k 5 and x re dseht eﬁﬁ%é%%ﬁﬁ%@ﬁ“é@“%@tﬂ)ma be}\’h@relm iss
chlorine or o'i‘ erein R12 is hydrogen, C1-C5 al koxy, C7;CL3 graj kyl oxy
6r Cl-C5 al lbaﬁwa g1s, th%agorgpmms Eﬁprfsém%y EOE@JIQWG)'(WéC@MO%dB
represented hy Fqrnul a (IVL used as the starting materials of t he
reacti oh shdwn Kn, BcKedwung ﬁweﬂﬁét B sanasgamngs astsseriedaboddstbei bed in
W93/ 15081 and so on. RZ R¥WN- O Ry N alkylation RIOH (R4)k ~R11 ~-X R R2
R3 L N R9 Ocompyyndy may be snyfiesiz¢drhrough tiRIcomporndRof torowfa (1) (Wherdin RA, 3 R (R
)k RLONH ~ arg d@tl@nlgl B). R11 R3

,R,R R, X, Y, Z and k represent the same meanings as described above),

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



10 Schene 2 The al kylation or am dation may be carried out by a general
method in which a base is made to coexist in a solvent. As the base,

i norgani c bases such as potassium carbonate, cesium carbonate, sodium

hydr oxi de and potassi um hydroxi de; netaftlhydrides such as sodium hydride 15
and potassi um hydride; netal al koxides such as sodi um et hoxi de and potassi um
t but oxi de; and organi c bases such as triethylamne, diisopropylethylam ne,
pyridine and 4-di hyl am no ri dine may be used. The base |s used in an
amount of | CPQPQ@AT@%) édﬁ‘? (?é?t %’Steﬁrléfl%trrﬁﬁflﬁte ang uppalyghmpaldried wi t h
respect to the substrate. In case of am dation reaction, satisfactory
results may /Ldﬁﬁ’é‘?f?f@ ‘Wi t hout usi ng a base in sone cases. As the solvent,
aprotic polar so nts suc as i met hyl acet oam de and, 5 DMSO, et her
sol vents such as %ﬁ’ét‘%@}h"% Dpé&stheruqﬁgen@raea&w& il sychrrs cthaperbidar bon  sol vent s
such as benzene and to] uene; and hal ogen contalnlng sol vents such as

di chl or omet wEtRencthiol o bitanethighig pref ?T%ﬂgém propaadilinkis wepecisdly pedderredanong t hese,
DMF, THE and_tol uene are Erefer ed. As for the reaction tenperature,

sati sf act or y'he peountof theglkpéhiolis arafsrablytldp 78 ¢quivalepgGudsan adorypestlisr abl y 0C
to 150C. The 10 reaction tinme is appropriately sel ected depending on the
condi ti ons §trcebtaised baetingalkyltheolia rarmount efidodaquisiatantsor YAsrtbs bases ar e
usual | y obtained when the reaction tinme is about 30 mnutes to 100 hours.
The concent patabsawmdfbutdxédes sisiemdiydridd and potasgivin ydridhere prefgocid.omdni xture i s
not restricted, and usually 1 mmol/L to 1 nol/L is preferred. Anong the
conpounds r epﬁaes@nttémt(blyddﬁ@ esngeially pyef@whier dihn aRbpntRY, thdBase RdprefetdblRY, R10,

RlL 1, X Y, Zand k represent the sane neani ngs as descri bed above), the
conpounds mﬁtei@bquimlerﬁs,aﬁd s@)s{actarh atsults aretobmimdiyosimgghe bpe és em taduty
Formula (ID) or (IE) (wherein R, R2, R3, RO, R10, Rl11l, X and Z represent
t he sdfe neafil hg% eqasaldescr Abda rafadive solRER, agod pdlar @l ents soch GYDSIB ar al kyl )
may be produced by alkylating or acylating the conpounds represented by
Formul a (| Cand dineatieflacelbmid an@ 6thBBsoVAits futh as RUE, anX Vil are prefeiredesid t he
sanme neani ngs as descri bed above) in a solvent in the co-presence of a
base, as shDMF whidcbanepdtibeblowt iThaticwampopietisredof Thofdaulich lehprrauged as a
starting material of Schene 3 may be obtained by the nethods shown in
Schenes 1 aiwhreferad®y Wz 2007 afdl 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,



R13 Rl R2 alkylation - Ro NMz OR 11 Z RBRRoNRI1 R (I D 3 RRMz
0O (I © acylationis RoNR / I R\ R3 (I Ef Schenme 3 An al kylation
agent or acylation agent nay preferably be used in an amount of 1 to 20
equi val ents, and satisfactory results ar4g obtained by using the al kyl ation
agent or acylation agent in an anmount of 1 to 10 equivalents. 5 As the
base, organic lithiumreagents such as nethyl lithium butyl lithium and
LDA; metal hydrides such as sodi um hydride and potassium hydride; and netal
al koxi de suchnegslighsi psoriesiboxiltdes, apbias siulgaris,-ds webbdsdgaimstyoren disages and LDA
and butyl lithiumare preferred. The base may be used in an amobunt of 1 to
30 equi val entrs] mpdiedldreatmhgntslaccomphydngpruaivedush aé tialigesipastort alifdeees
substrate. 10 As the solvent, aprotic polar solvents such as DWVF,

di met hyl acet mallituie hepradic dBRWBEs, rehdi €xilisalheantmlysise powastheioad tigbases, her, THF, DME
and di oxane; and hydrocarbon sol vents such as pentane, hexane, benzene and

tol uene may henemdd. andAideagpehiaes ¢y addiforpiey DMy Rnsedhefien fiRtbruAtisidae the
reaction tenperature, satisfactory results may be usually obtained 15 at

-100C t & 2006, prpgrahey ableymiBO6n, taad hpAGst tHhGuFieRGAdRBd by BRigk Sn@BPr opri ately
sel ect ed depending on the conditions such as reaction tenperature, and

sati sfact or ypsytkspehicse@os. USHR dnyipRiitia iab@rlding tte heese BAR T RIdn hdyeuldss about
30 minutes to 30 hours. 40 The concentration of the substrate (1C) in the

reaction m xpaislicd @ prashis h&doBpanAngl ophtsdit ¥r dtoMIRdIhdynEQodic Mehdesi S

preferred. \Wen synthesizing the conpounds represented by Fornula (I)
wherei n R3 i'Bhe antipruritic according to the present invention may also be applied to mammals

(e.g., mouse, rat, hamster, rabbit, cat, dog, bovine, sheep, monkey and human).

1¢ When administering the antipruritic according to the present invention, the
compound described in the present invention may be administered individually or in
combination with one or more substances which are used 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,



hydroxy, that is, the conpounds represented by Formula (1G (wherein Rl, R2,
R4, RO, 5 R10, RL 1, X, Y, Z and k represent the sane neani ngs as

descri bed above), the conpounds may be synthesi zed through the conpounds of
Formula (IF) (wherein Rl, R2, R4, RO, RI0, R11l, X, Y, Z and k represent the
sanme neani ngs as descri bed above), wherein R3 is nethoxy, in order to
protect the phenol noiety. In this case, the deprotection may be carried
out by the usual denethylation reaction of phenolic 10 nethyl ether, as

shown i n Schihentd andRofnRAdgeh@ WA HeYadmed abpropridRlN 0K dfin¥dabbn fRREON
tribromde is used, or (2) a nethod in which an al’kylthiol is used under

basi ¢ condithéreér inflddoml prepaRatidhs st Mkﬁy@gﬁleﬂ gMinulg, povRRed drn - Y | ~.
RI0 N -(R4)k Rio -(R4 )k \' I R> ~X Rig kX OH (IF) (1G Schenme 4 In

the nethod (skupsipecrasraltp@fitidnd @udindsdnjetiididotitions, sugpaitefiey afl quidst o 20 15
equi val ents, and satisfactory results are obtained by using boron tribrom de
i*n an anourinhd obpital pecpdragigns stehanbitmAss,tdkensead phehess Ol WhdH used for the
hal ogen- cont ai ni ng sol vents such as dichl oronet hane, chl orof orm and
1, 2-di chl or aehhwees aff derpaeba; exernabpreparationk oy poefetrbdin eTheseyperedler r ed. The
reaction tenperature is preferably -70C to 50C, and satisfactory results
ar e obt ai nedrepagationbenay daeréparedtbonmieirg the effecive i@edient4GMH or®rAnge v€act i on
time is preferably 10 minutes to 10 hours, and satisfactory results are
obt ai ned whdats{(preferabdytplan oils,meima o8, wixeatfewy aads fhyuwlehoFhmincoreelss r at i on
of the 41 conpound (IF) in the reaction systemis not restricted, and
usual |y 1 nriwipentineqils, vaselinas, ¢te. ). pobeats (prgferably. twaternethimwd. glgerinas t he
reagent, an al kylthiol such as ethanethiol, propanethiol or butanethiol is
preferred, el)ﬁ‘ép)’i?t@;%]’f@ls hsapronyd alseld cithgr sicprisessrvieglagentsthesiea®liint of t he
al kylthiol is preferably 1 to 20 equivalents, and satisfactory results are
obt ai nEt by PAEIORYbeaERG|agd; csler, hsnzmic agidysaticdic apids sprbicagids benzafoaiums ¢ he
base, .
benzethonium, propyleneglycol, chlorobuthanol, benzyl alcohol, ethanol, etc.),
stabilizers (preferably, tocopherol, butylhydroxyanisol, dibutylhydroxytoluene,
sulfites, edetic acid disodium, etc.), anionic 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,
polyoxyethylenel60, polyoxypropylene30glycol, 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,



pot assi um t - but oxi de, sodi um hydri de and potassi um hydri de are preferred,
and potassiumt-butoxide is especially preferred. The anpbunt of the base is
preferably I to 20 equivalents, and satjsfactory results are obtained by
using the base in an amobunt 10 of 1 to W*equivalents. As the reaction
solvent, aprotic polar solvents such as DMF and di net hyl acet oam de; and

et her solvents such as THE and DVE are preferred, and DM which is an
aprotic solvent is particularly preferred. The reaction tenperature is
preferably 50@rami08]s, etoytosfat afbast and/formslatihg thertasobt@ieddrmbn t he
reaction tenperature is 80C to 150C. The reaction tine is preferably 1 hour
to 15 hour spint/Bertncresat paskalinimeyt orgutcht s The prephtomedy whehetihéherforunt i on ti nme
ts 2 to 8 hours. The concentration of the conpound (IF) in the reaction
system i s nof exteralligtidd, Furthgr, thsprapargtion mappbyg madoasia seditidn fostqpiead erred. The
fact that the norphi nan derivatives having the nitrogen-containing cyclic
group, repr&BehelEdcBSe Fornula (1) are effective against pruritus can be
confirmed by 20 _the fact that they have action to inhibit scratching

behavi @ in ani ndPeantyrimicasording Beks rgsanbinvention preiseably eantains B€havi or i n
animal s may be confirmed by the nethod escribed in a reference [Eur. J.
Phar macol . , eifgftivgzmgredignt3n ap 2@@9§t]qf%m80}dr& ?%%welmm?rémfp@lbb@ t her et o.
The antipruritic according to present Jinvention nay be used agai nst
atopic 25 8¢PhLis f@‘g,byﬁ@a%mge%ﬂgowrtﬁm@ns%}ra@ah GRS SRAFORIAEY s sebor r hei o
dermatitis, autosensitizatjon dermatitis, caterpillar dermatitis

ast eat osi 5. SSEHFS EHRNRE 0041 PREGHT. S by Weaptty BouRGIEf VETBLPHERDsi s,

urticaria, prukigo, herpes plister, | ti go, ecze 42 i nea, |jchen,
psor i asi o, Jedtientcadbfiiston fifin & RERBropRESEL 5o begShom iaces
and ical _tr nts a Ny NG Pryrit sy L igpan rs,

i aberis il PELArC HEpaE PEOH B EhRA el Ip e e R AR sERDkerbVOECT:
thyroid di sgases,n BF@Q%ﬁé&i@e%p@re&ih&%%%@h@min‘iéi'er@fﬁlﬂ&de‘%ﬂne &hi%e&@%ﬂ be used
agai nst the pruritus due o] egnahcy” of "verm nati1 on, and agal nst the
pruritus ingﬂﬁﬁd by drugs and by psychogenic reasons. The antipruritic
according to the present invention may also be applied to the pruritus
acconpanyi ng oph ] : i DL i jpruritic
according to theTg€g§%%¥%$ﬁ@gﬁﬁ?gﬂgﬁggygggggﬂt&g%%%?ggﬁﬁgyﬁg%ﬁgﬁ@Ei(e.g.,
nouse, rat, pgRappler, rabbit, cat, dog, bovine, sheep, nonkey and human). 10
When adm ni stering the antipruritic according to the present invention, the
conmpoufrd deRefargned Exampleel present i nvention may be adninistered individually
or in conbination with one or nore substances which are used for the

t herapy or Spntbesnof Bri(IFrcychpratiyireetbd)-4do-epvan3f ldr dihydony-mevplananaBor
inhibition of the synptons. Exanples of such substances include

ant hel m nt i g§-phttatinade fliydrenhidric deufsshEompound 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



15 im dacl oprid, avernmectins (e.g., abamectin, ivernectin, doramectin,

m | bemyci ns, organi c phosphate and pyrethroid; antihistam nes such as

chl orophenyl am ne, trineprazine, diphenhydram ne and doxyl anm ne;
antifungal s such as fluconazol e, ket ocbhazol e, itraconazol e, griseofulvin
and anphotericin B; antibacterial agents such as enrofl oxacin,

mar bof | oxacin, anpicillin and anmoxicillin; antiinflammtory 20 agents such

as prednisol gn et anet hasqne, carprofen, clobetasol, diflorasone,
hydrocortis6ﬂ5§hﬁ%ﬁ%n&@ﬁ@@ﬁﬁ@@“ﬁ@?@ﬁ? HirdaRerhed Math ealeh and iseius$r gi ¢ drugs
such as nmequitazi.ne, ketotifen, azel astine, oxatom de and. fexofenadi ne;
Cher apeut i ¢ ‘A AEed SykArdidraS hpees ] anckipaperialode oblaimpgride

suppl enentary foods_ such.as y-_ lingleic acgjd; enpllients; and humectant,

al t hough t hé’f%f[vﬁ%t Frecblained ghide pradyct 1ves eEsLhoTRCa gk Coli ¢ he ant | pruritic
according to the present invention is clinically used, the drug may be in
the form of chiEnategraphyde @bigin |30smg fyield, 8%y al treg basegempeuns (8hichils
vehi cl es, stabilizers, preservatives, buffering agents, solubilizers,

emul si f1 er s aliguot threeferassonvteddohpdpehlagentid sathlp thsaimdhe serdonsdpr opri at el y.
Adm nistration forns thereof include oral preparations such as tablets,
capsul es, grampPey Lpowders and syrups; parenteral preparations such as
injection soglutions, suppositories and |iquids; and topical preparations
such as oi nt HERMR (pprod ) Mikly. b8 @hes. Wien used for the 5 treatments of
der mat oses, external preparations are preferred. The external reparations
may be prepar é8-5Y (FHxnmhg. +he (2 my it 16 1Hn dr bdi7éntdzwh 08 (biied.dr= E@r Yof fats
(preferably, plant oils, animal oils, waxes, fatty acids, fatty al cohols,

m neral oil $,18 {1tk dehti he Ha)| 60-Madél, inmesd,1 1l H, i, ] 3. Hr), S.¢ptléd. ek diF vy,

wat er, ethanol, glycerin, propylene glycol, isopropyl alcohol, ether, etc.),
preserM ng d§entls), Qr2b€BHDY, 2.1Q . pédthoxy etz il dicl d 129, &r3 Hagniz4ild aci d,
salicylic acid, sorbic acid, benzal konium benzet honium propyl eneglycol,
chl or obut har¢il, mhég919 (aHcmhal.5-0ek (A8 al), 0.610c2 J2H, not(ébe korzdr s (pref er abl y,

t ocopherol, butyl hydroxyani sol, dibutyl hydroxytoluene, sulfites, edetic
aci d di sodi uRycrat't(YBr)ani oni ¢ surfactants (preferably, potassium soap,

medi cal soap, zinc undecyl enate, cal cium stearate, nmagnesi um stearate,

al um num 15 nd3ngstiees,at7e8, tadocil s, 1466) BI28, 1379011823, 1adi y1 Bl flage,1168¢c. ),
non-ionic surfactants (preferably, glyceryl nonostearate, sorbitan fatty
acid partialiogsters, sugar fatty acid esters, stearic acid pol yoxyl 40,
macrogol i ¢ aci ds, |auromacrogol, polyoxyethyl enel60,

pol yoxypr op\Hi&neriglAtaBlsis: pol yoxyet hyl ene hardened castor oils,

pol yoxyet hyl ene sorbitan fatty acid partial esters, etc.), cationic

surfactants 2fyAngfEsapswoosenzal@n upei ori de, benzet honi um chl ori de,
cetyl piridinium chloride, etc.), powders (preferably, zinc oxide, zinc

powder in staggied.: keed 8nNH:503sstIp oypgni trite, titani um oxide, titanium
di oxi de, sulfur, anhydrous silicic acid,
Found: C:63.72, H:6.03, N:5.40, C1:6.49
Mass (EI): 472 (M")
20 Reference Example 2

Synthesis of N-[(17-allyl)-4,5a-epoxy-3,14-dihydroxy-morphinan-6f3-yl]-

phthalimide - tartaric acid salt (Compound 2)




tare, etc.), preservatives (preferably, paraoxybenzoic acid esters, sorbic
acid, p- chloro-mxylenol, Irgasan, hexachl orophene, etc.), enulsifiers
(preferably, arabic 25 gum powder, tragacanth powder, bentonite,

car boxynet hyl cel | ul ose sodium nethylcéél ul ose, etc.), and noisturizers
(preferably, glycerin, propylene glycol, polyethylene glycol, 1,3-butylene
gl ycol, sorbitol, polypyrrolidone carboxylic acid sodium sodiumlactate,
sodi um hyal uronate, chitin derivatives, urea, am no acids, 44 sugar am no
aci ds, etc) to fdbhesamepesedupas ndreftieaed Ppmme | s ecpeated ckempt frot A of

oi ntnent, cream pack, lininment or patch. The preparation nay also be in the
form of exhaloxamine wasiwged mupledec 6Ptabirgxamine tatobtain Ahmngdpiehhdévaofa sol ution
for topical A ophthalmc use. 5 The antipruritic according to the present

i nvention pifige &ptabeiCompeundas (THds prefiat otas venvertgd éxliagatic acid aait tnahiain of

0. 00001 to 90% by wei ght, nore preferably 0.0001 to 70% by wei ght. Al though
tthe admi ni stheatapoenadowmposndippropriately sel ected depending on the synptom
age, body Wﬁ:i ght, adm nistration method and the like, in case of injection
sol uti on or HxX¥ER@pmp(Eavihli 6BCl). 1 g to 1 g per day for 10 an adult, and
in case of oral preparation, 1 g to 10 g per day for an adult, in terns of

t he anount of 7.06€ .8 ah), Ves-7.AgRHd roN6.72 b, thel adrd HizsteeIe i Hitd, gne 813 ne or
in several tines. The present invention will now be described concretely by
way of exanplzgsd.7-5Bkalithlmy 5165Ref3el emc d.0exafngl i, t),Sy.03nesis, @f, 2.45-2.9
N-[(17-cycl opropyl nethyl)-4,5 a-epoxy- 3, 14-di hydr oxy- nor phi nan- 6[ 3-

yl']-pht hal i GHlen)2dr-DelRidr ing, lagil d (SHL i), (ICOHTFo@ mb) fredHorM O N OH 20 In 7
m. of DMF, 150 ng (0.44 nmol) of 6(3-naltrexam ne was di ssolved, and 71 ny
(0. 48 mol ) Miss giBIRadsogMErinydri de and 0.92 L (0.66 nmol) of triethylamne
were added, followed by stirring the m xture at 140C for 4 hours. After

al | owiing t Refek@Rrebxampra) Ution to cool to roomtenperature, saturated
aqueous sodi um hydrogen carbonate sol ution was added and the resulting

m xtur e wasSexhERCH -7 N cproggliidthyRa8halRxy I BRlhdb Y-Sl piiRiL g ned,

washed with water and saturated” saline, dried over anhydrous nmagnesium
sul fate, angijgonsentay@bphthalRid Mafarf! d¢8Lsalt (Compound 3)

OH

> F

O
N
O
0

H

H.uI b,

3

15 In 3.3 mL of chloroform, 113 mg (0.33 mmol) of 6f3-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 pb 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



product. The obtai ned crude product was purified by silica gel colum
chromat ography to obtain 120 ng (yield: 58% of free base conpound (6). An 5
al i quot thereof was converted to hydrochloric acid salt to obtain the
captioned conpound 1. 1H NMR (ppm (3087MHz, 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:8.5Hz)4041(1Hrr)311(111dJ 5.6 Hz), 3.05 (1H,
d,J:1018.8Hz%26- 2. 3-2. m, 2.15 (1H dt, J =
12.0, 3.5 HZYEre gombiped, qum Wﬁ}i Wa(tf:r@n@ sguxan_qd sahr;e dgedogeranhgipusn , 0. 1-0. 2
(2H, m (free form IR (cm-1) (KBr) 3320, 1769, 1708, 1626, 1504, 1466,
1428, 1379, magpgsiumzspifate ppd goncpnwated togtaain amm prediet. e int chtgindhatgs s
Formul a: C28H28N205 1.0 HO 1.0 H2O Calcd.: C 63.81, H 5.93, N 5.32,
Cl:6.73 Fomﬁ@ﬂuccwespmﬁiedwy@ﬂm@ geNe@ g chomagogtephyNaebtalrEl ) mé T@cldMr) 20
Ref erence Exanple 2 Synthesis of
N-[(17-all yl7)7-°/4)6féff wy o8 campalindyldr Gbhys prodhivaaner(eBey kg metphhdsalfonicde
tartaric acid salt (Conmpound 2) OH NM O Ov OH 2 46 The sane procedure
as in Ref er @énidsalttanpthian the vapsionepesnmoinddcept that 6(3 nal oxani ne was used
in place of 6(3-naltrexamne to obtain 24 ng (yield: 34% of free form of
Conpound 2. HRANERoppdy¢800sEiz 6ds)t ed to tartaric acid salt to obtain the
captioned conpound 2. 5 1H NWR (ppnm) (300 MHz, CDClI 3) 7.75-7.8 (2H, m,
7.6-7.7 (2HO.1)(2H6 n1)20.62K2H dn),D.84 @IR ntiz ) 4363ﬂ9m§ k65 dH, Jn)—18’62(4HH§1)),,
5.7-5.8 (1H, m, 5.1-5.2 (3H mM, 4.0-4.05 (1H, m, 3.0-3.1 (3
2.45-2.9 (3H2 @}, tRJ6R.Q (&Hz),M26-238¢TH, i), 2H3 (UH;m)’L34E}31(1§I GZHF 18k (free
form Mass (ESI): 459 (M++1l) 10 Reference Exanple

Hz), 3.08 (1H, d, J = 5.6 Hz), 3.83 (1H, ddd, ] = 13.2, 8.4, 3.6 Hz), 5.05(1H, 4, ] =

1

10 8.4 Hz), 6.60 (1H, d, ] = 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 6p-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



Synt hesi s

of NN[ (17-cycl opropyl net hyl ) - 4, Sa- epoxy- 3, 14- di hydr oxy- nor phi nan- 6p-
yl]1-3,4,5,6-tetrahydrophthalimde tartaric acid salt (Conpound OH NM O O

OH 3 15 1n 3.3 nL of chloroform 113 n$8(0.33 nmol) of 6(3-nal trexani ne was
di ssolved, and 58 ng (0.38 mml) of 3,4,5,6-tetrahydrophthalic anhydride and
114 L (0.82 mmol) of triethylamne were added, followed by stirring the

m xture at roomtenperature for 50 m nutes. Thereafter, 234 L (1.68 mmuol)
of triethyl &} Y‘SWHS magnesiym sy teaad qonggntraiedily ebaimyemiearodeste dbded to
this reaction solution, 20 followed by heating the solution to reflux for 1
hour. After ORiamsdicredemadyct #as pumiieddd] sikisacs! ﬁ(gu@ﬁcfy‘hmmﬁt@gfwh}’tt@@b@ﬂlature, t he
sol ution was concentrated by an evaporator, and then 3 nL of methanol and
300 L of 28248 mpfebld 7dr%ﬁbwiy althMécgclaprgepmettybit Soneppxtiyl 4dtyidradiyaly t he mi xture
at roomtenperature for 4 hours. Thereafter, water was added and the

resul ti ng muahmamghoxgmerabinantofiivi hsutfamoybfbenzaic @ridamilyl kstyers 47  were
conbi ned, washed with water and saturated saline, dried over anhydrous
magnesium sul f at & dhmlcddeMbt P me .1 omomlpefitheokinindé 24 dduct . The obt ai ned
crude product was purified by silica gel columm chromat ography to obtain
121 ng (yi ekgeloprapylegethyl-4foeepokpivhloidraxyripmeathtx @nethbk s mprgddnet-6 fvaly- conver t ed
to methanesulfonic 5 acid salt to obtain the captioned conpound 3. ' H NWR
(ppm (300 Mdtam@DchSizoR.atRl ipetHy! axjer vois BRs¢12¢d, and 35Dm@h T phtdssiogn, 1. 43 (31-1,
m, 1.65 (1H, m, 1.76 (41-1, br), 2.12 (3H, td, J = 12.0, 3.6 Hz),

2.26-2. 38 ( ¢ibomgie was 6&le(I3td]loyved By 8@ring the wijxtureat 3B @ forlzd)ours. OBftdrlH, 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, dalldwimg8helrebtzjon(doteenfioceg! td/bsen {ehPejature ART s¢iMicrlwas Reéredence
Exanpl e 4 Synt hesi s of

[ N- (1720cycl dpoaglydotied Hythdendarbn- enddie-Birdid wels bysbearmedray ghrainan@e3-
yl]-O sul fonebenzimde tartaric acid salt (Conpound 4) OH M} O ON
cyclopropylmethyl)-4,50-epoxy-14-hydroxy-3-methoxymethoxy-morphinan-63-ylj-
O-sulfonebenzimide as a crude product.
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, CDCl;)
8.06-8.08 (m, 1H), 7.82-7.97 (m, 3H), 6.80 (d, 1H, J = 8.1 Hz), 6.65 (d, I1H, 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, 1H, 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)



15 OH 4 1In 10 nL of chloroform 203 ng (0.53 nmol) of 6[3-am no-(17

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

di ssolved, and 0.15 nlL of triethylam ne and 136 ng of

met hyl - (2- chl orosul fonyl ) - benzoate 20 w& e added at 0 C, followed by
stirring the mxture at roomtenperature for 8 hours, and then the m xture
was heated to reflux for 30 mnutes. After allowing the reaction solution

to cool tor om@pgéﬁlbﬁxe, sat urat ed aqueous sodi um hydrogen carbonate
sol uti on was"&d a e Wesul ting mixture was extracted with chloroform

Organic |ay r?ﬁswer con?eii{ed, washed with saturated saline, dried 48 over
anhydr ous rr% %G *¢MPt%t e and concentrated to obtain a crude product. The
obt ai ned crude product was purified by silica gel colum chromatography to
obtain 219 Sg@thew@f %-{(17-qub)p@pylmethyl -4,50-epoxy-3,14-dihydroxy-morphinan-63-
2-[(17-cycl oBro yl met hyl - 4, 5a- epoxy- 14- hydr oxy- 3-
et hoxynet hdXy rdipydranispindaleyl-gnes thtasiesgid sabé%:l?@mp@ulatﬁ)d methyl ester. 5 In
10 nL of DMF, 91ng (0.16 mml) of the obtained 2-[(17 cycl opropyl nmethyl-4, 5
a- epoxy- | 4-hydroxy-3 -net hoxymet hoxy©ror phi nan-6 (3 -yl)-

sul fanoyl ] - benzoi ¢ aci d net hyl[>ester:wasS di ssql ved, and 352 ng of potassium
carbonate was added, followed by st I theym xture at 80 C for 3 hours.
After allow ng the reaction sol uti®rt ﬁo':roo 0 roomtenperature, the
solution was filtered 10 through celd r ) and the filtrate was
concentrated to obtain N-[(17-

cycl oprlopyl met hyl ) - 4, 5a- epoxy- 14- hydr oXy- ®Hret hoxymet hoxy- nor phi nan- 6(3-yl ] -
O sul fonebenzi m de as a crude product. In 2 nL of 2-propanol and 2 niL of

chl oroform the obtained crude product 3was dissolved and 0.2 nL of
concentrated hydrochloric acid was added, followed by 15 stirring the

m xture at room ireaméxedtsoheiohof 5 hil. hbmethandbahdSahledf eo@dsrs, 366imgm hydr ogen
carbonate sol ution was added and the resulting m xture was extracted with

chl or of or m (Y mmhal) b E(1T-Nelopropy Hhéthdsl4d, Sorstard- 34t dihedbiy-aleephisal-i ne,

dried over anhydrous magnesium sul fate and concentrated to obtain a crude

product. Thep-yOljiahdlReide bb@mepiPHutenv@Ex Pl l1i s disoBblell] £ dlahg ¢PEUM
chromat ography to obtain 20 67 ng (yield 85 % 2 steps) of free form of

captiamed caiisyagsodiund Bo®hpdrarueds admaﬁatmm,/wltcﬁ@dtmiaﬁﬁ b enir@irdlfozal t to

obtain the captioned conpound 4. 1H NMR (ppm (300 , 13) 8.06-8.08 (m
1H), 7. 82-72%éufsm TBHEaftd; Heurbdd a%ﬂéous) sodidn hyditopen SarbShatdsolihtidt wak = 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, 1H J =add?d add heHedultid S6ctl€ waskdxtrdcted With 3hldéofornd. 78rghnflate®y 1H),
2.60-2.70 (m 2H), 2.32-2.39

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-6{3-ylj-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



(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) 49 WMss (ESI) : 509 (M+1)

Ref erence Exanple 5 Synthesis of

2-[(17-cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 4%- di hydr oxy- nor phi nan-6 J3-
yl]1-2,3-di hydro-isoindole-l1-one tartaric acid salt (Conmpound OH V N~ O /
I ~5 OCHN 5 In a mxed solution of 5 nL of nmethanol and 5 nL of
chloroform 156 ng (0.33 nmol) of . . o

N-[ (17-cycl eéﬁawp@wé% RSpycts, 5@@ @é@wd Srurle papdug b aspurHisd by siligs-gel
6(3-yl]-phthalimde obtained in Reference Exanple 1 was djssoqlved, and 61 ng
(1.61 10 nﬁ@PP“dg‘I%%iP%Fﬁpl%ﬁod}%? P88 eld e catrep faem 9igrpeied by stirring
the m xture for 2 hours. Thereafter, saturated aqueous sodi um hydrogen
carbonat e s&PTPPWNH as hinprgductayag coneeried do fartarig agh! selilocobiRis tesct ract ed with
chloroform Organic |ayers were conbined, washed with saturated saline,
dried over éﬁlﬂiwﬂ?@)a@ﬂh‘ﬂmﬁie%i um sulfate and concentrated to obtain a crude
product. The obtained crude product was 15 purified by silica gel colum

chr omatbogr apfﬂ*;NMB»(@Dméti(}OUleﬁn@D@j)el d 83 % of 2-

[ (17-cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 6( 3-yl ] - 3- hydr ox
y- 2, 3-di hyd783i(d.0i 78l 1dz, Long. 58 . 4strer Fbme 6. 7% (4t Lr )2 Henl H), 6.62ee. $oi ut i on
of 7 nL of methylene chloride and 25 nmL of chloroform 150 ng (0.32 mmol)
of the obt aBiddz,pit)i 4.68dd,Pro8ddz, WEB, 45%6b 1 veld,8 Hz2D )l 441 d7B= 128 Hapl ) of
boron trifluoride ether conmplex and 0.28 nL (1.73 mmol) of triethylsilane
wer e added &H),0t.77 (dddl J evi@db, 8y2, 4tdi Hr.i Idd), B A (di It GrseH#,dH)22.0hgdr b= 18.4
Thereafter, saturated aqueous sodi um hydrogen carbonate sol uti on was added
and the restlzs iHy 2. M-250r(en, \B&H, 239 (adck ed.0MHzh2Kd)1207162.02 tm, @HYahV2-1149yer s
were conbi ned, washed wth saturated saline, dried over anhydrous magnesi um
sul f atl® and(mp4ide 019320.291(hol 1D 0.58b1.50 fm,2H); 0.d@-Oprlothy @H) (fraefeebf ai ned crude
product was purified by silica gel colum chromatography to obtain 55 ngy
(yield 38 %R(ﬁm‘f)r(@@rjorm of captioned conpound 5. This product was
converted to tartaric acid salt to obtain the captioned conpound 5. 5

"H- NVR (ppm) IB803084 29CDCAAR, 1658, 1622, 1498, 1455, 1377, 1330, 1307, 1279, 1228,

1188, 1153, 1117, 1069, 1051, 1034, 981, 943, 919, 884, 859, 740
Mass (EI) : 458 (M")

15 Reference Example 6
Synthesis of 17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-6-(N-

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

7

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

epoxy-3,14-dihydroxy-6(3-methylamino-morphinan was dissolved, and 0.16 mL. (1.11
mmol) of triethylamine and 0.13 mL (1.09 mmol) of benzoyl 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



7.85 (d, J = 8.2 Hz, 1H), 7.58-7.45 (m 3H), 6.79 (d, J = 8.2 Hz, 1H), 6.62

(d, J = 82Hz, | H, 4.68 (d, J =8.2 Hz, | H, 4.52 (d, J = 16.8 Hz, 1H),
4.44 (d, J = 16.8 Hz, 1H), 4.27 (ddd, J = 12.6, 8.2, 4.4 Hz, 1H), 3.11 (d,

J =55 Hz, 1H), 3.06 (d, J = 18.4 Hz,511H), 2.70-2.59 (m 2H), 2.39 (d, J =
6.6 Hz, 2H), 2.31-2.12 (m 3H), 1.72-1.49 10 (m 414), 0.93-0.79 (m 1H,
0.58-0.50 (m 2H), 0.17-0.11 (m 2H) (free form IR (cm) (KBr) 3075, 3004,
2925, 2818, 1658, 1622, 1498, 1455, 1377, 1330, 1307, 1279, 1228, 1188,
1153, 1117, solwgm, follpyed byogringgige minys: atga@n t@gperatgBdor yhoumhss (El) : 458
(M) 15 Ref er ence Exanmpl e 6 Synt hesis of
17- cycl opr opyereafisiywatar was adslest ynd theqesiiltnamistyre 68 efiacted with chloroform,
et hyl benzam do) - nor phi nan  _hydrochloric acid salt (Conpound 7) OH N O N
OVe i OH @rzoiqlayss weregfomdtitass ehghedhwittosaturated Galbw, dmmll()veoﬁnhydrous
17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14-di hydr oxy- 6( 3- met hyl am no- nor phi nan
was di ssol vedgnesien @1@&mqoncmtﬂatedmbt)mm crudé proklydtaniThe obtathed chileml (1. 09
mol ) of benzoyl chloride were added, followed by stirring the m xture at
room t énper pioduna Wasputifibdby siliTheel cBlumin dfromaeghahpto énain 23% mid (yifld 2N aqueous
NaOH sol ution were added to the reaction 51 solution, followed by stirring
t he m xt ur e9at)dbme fenpeitht captiohat caldngoond §.  Tharmeaducewas vatvertedis added and
the resulting m xture was extracted with chloroform Oganic |ayers were
conbi ned, washedhlond dvidsliio abedh talaptiynedcompownder. anhydrous  magnesi um
sul fate and concentrated to obtain a crude product. The obtained crude 5
product was IrbNMRl(ﬂﬂnbMOQMsz)MSD &®l uim chr omat ography to obtain 237 nyg
(yield 95 9% of free formof the captioned conmpound 7. This product was
converted t d7.4mXmcHN6i66 (ck € 8slaHE, 1H), 610aiins &sel H@pl}i{pr@h @ pogipd 7.
"H NVR (ppm) (400 MHz, DMSO-d6) 7.4-7.2 (m 5H), 6.65 (d, J 8.1 Hz, 1H),
6.50 (0, J HzS8lH), B4 dr) 1H¥E3B3.0dm, 21, 8.00 (s, 18H 02'8'){11?4 2(51313 ),
3331(m2|—|))303m(d)s)§l—|) :%CtO-HL)(m(I-I),j_|B ( rTPIY)41H)J(2221
(m 1H), 1.6%),2551(m 185165145k, 38),(m5-28F (ml 283, 11 21(2nam i)y, 13-d90.9 (m
2H), 0.7-0.3 (m 4H

(m, 2H), 0.7-0.3 (m, 4H)

Mass (ESI): 461 (M+11)

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



Mass (ESI): 461 (M+l+) Exanple 1 15 Inhibitory Effect of Scratching
Behavi or I nduced by Substance-P Mal e ddY m ce were purchased when they were
4 weeks old, and used in the experinments when they becane 5 weeks old after
acclimation. One day before experinents) each nouse 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 adm ni stered subcut aneously
into the rostral back of the nouse, and 30 m nutes Iater Subst ance-P (250

o i) | i3S 0lEghel ArBRSHGEAASR B NG RillaTlBRJ ing g M ot er e

i ntrader nal I nto hair-cli ose o

| medi at el ynaﬁséﬁ&*skﬁfohlrgg%we&%@s Al A2 3 cﬁ%%dfﬂ%te&tlﬁﬁ vati on

(10*14*22cm, and the subsequent behavi or eac use was recorded by an

25 unat t endgginyiid&ed eriNB! @aefté%'i dl%% \ﬁﬂs'}ﬁﬂg‘%a 1o HhR a‘.ﬁ'aﬂﬁﬁmhﬁ@%f%&s mapl ayed, and
the nunber of tines that the noluse scratched at or around t

Subst ance- Pradid fre Sh@k@¢h tefrthd 6f th bledidiéd Aintlfisirhtith d@%m%ﬁ@ﬁmd n the
experiment, each group consisted of 8 52 mce. In cases where there was a
stati st cal hiimbérgitistiaehity Wad ezt eehalfof thet ifElaisol venira@hinddtersd gatuphi ng

bet ween the sol vent-adm ni stered group and the test drug- adm nistered
group, the (Esile fixug was judged to have an antipruritic effect. The results
are shown in terns of the predicted adm nistration dosage at which the 5
nunber of sdebledhi ng was reduced to half of that in the solvent-adm nistered
group (Tab @o&@pwﬁhbla FEIrpeyre sEP50 (m /kgy sc) 1 0.0034 2 0.32 3
0.0033 4 0[008I 5 0.DI5 63PpyP29 7 U.55 Reference Exanple) Industrial
Avai |l abi | i t y—Srngeth dﬂfipﬂgz icaccordimg—{o the present invention has
an excel | enf—10=antpiur+ti-c—6ffect—and—-has—simal | side effects, it is
useful for freatsgent ApLurgpﬂzi acconpanyingl various di seases. 53

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.



CLAIMS 1 An antiprurtic conprising as an effective ingredient a norphinan
derivative having a nitrogen-containing cyclic group of the Formula (1): R2
R Mz "Y j RRON (R4 )k R11 R3 (lI) 5 [wherein R is hydrogen, Cl-C5
al kyl, C4-C7 cycl oal kyl al kyl , C6-C8 cyd3oal kenyl al kyl, C6-Cl2 aryl, C7-C]3
aral kyl, C3-C7 al kenyl, furanylal kyl (wherein the nunber of carbon atons in
the alkyl noiety is 1 to 5), thienylal kyl (wherein the nunber of carbon
atons in the alkyl noiety is 1 to 5) or ridyl al kyl (wherein the nunber of
carbon atons in the alkyl moiety is (&IBYS 10 R2 and R3 are independently
hydrogen, hydroxy, Cl1-C5 al koxy, C3-Cr7 al kenyl oxy, C7-C13 aral kyl oxy or
Cl- C5 al kanbyl ox‘glj1 aRHEICZ oM e id ameffictive prasedient avadmphinen donvhtoe - C(=0) - ;
- X- represents a C2-C7 carbon chain (one or nore of the carbon atons therein
may be rephaydrn Byrogen-colldiningsiiclicastgyenf the Fewndlacl)at on(s), and the carbon
chain may contain 15 (an) unsaturated bond(s)) constituting a part of the
Jying structure; kpks an integer of O to 8 R4 is(are) (a) substituent(s) in
t he nunber B Re nitrogen-containing ring, which independently

I )

represent(s) Ngh chl orine, bromne, iodine, nitro, hydroxy, Cl1-C5
al kyl, C7-C13 eyl al kyl, C6-Cl2 aryl, C7-C13 aral kyl, C7-C13
ar al kyl oxy, C ' I:sig'{le)uorornet hyl, trifluoronmethoxy, cyano,
i sot hi ocyanat o, , 'K (CH2) PORB, (CH2) PCORG, ( CH2) PCO2RG,
SO02NR7R8, CONR7 AR or (CH2)PN(R)CORB, or anmpbng the R4s in the
nunber of k, t qund to the same 54 carbon atomor to the sanme sul fur
at om cooperatively represent one oxygen atomto formcarbonyl or sulfoxide,
or two R4s bound to tm same carbon atom cooperatively represent one sul fur
atomto formthiocarb }I, or four R4s bound to the same sul fur atom
cooperatively represent two oxygen atons to form sul fone, or anong the R4s
in 5 the numhereimR ks hydvwageRAS-Boalhgl, g-@Gdjyaloalkylatign HopCat ons, respectivel y,
cooperatively

cycloalkenylalkyl, C¢-Ci, aryl, C4-Cy3 aralkyl, C3-C alkenyl, furanylalkyl (wherein

the number of carbon atoms in the atkyl moiety is 1 to 5), thienylalkyl (wherein the
number of carbon atoms in the alkyl moiety is 1 to 5) or pyridylalkyl (wherein the
number of carbon atoms in the alkyl moiety is 1 to 5);
10 R® and R? are independently hydrogen, hydroxy, C;-Cs alkoxy, C3-C; alkenyloxy,
C7-Cy; aralkyloxy or C4-C5 alkanoyloxy;
Y and Z independently represent valence bond or -C(=0)-;
-X- represents a Cy-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, C;-Cs
alkyl, C+-Cy3 cycloalkylalkyl, Cs-C7 aryl, C7-Cy3 aralkyl, C+-Cy3 aralkyloxy, C1-Cs
20 alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SR®, SORS, SOzRﬁ,
(CHz),OR®, (CH,),COR®, (CH,),CO:R®, SO,NR'R®, CONR'R?, (CH,),NR'R® or

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



form benzene fused ring, pyridine fused ring, naphthal ene fused ring,

cycl opropane fused ring, cyclobutane fused ring, cyclopentane fused ring,
cycl opentene fused ring, cyclohexane fused ring, cycl ohexene fused ring,
cycl ohept ane fused ring or cycl oheptené4fused ring, each of said fused rings
IS non-substituted or substituted by 10 1 or nore R5s, wherein R5(s)

i ndependently represent(s) fluorine, chlorine, bromne, iodine, nitro,
hydroxy, Cl-C5 al kyl, C,-C5 al koxy, trifluoromethyl, trifluoronethoxy,
cyano, C6- CBPbogaipm of kpthe iseas s GlonspepestiRely, IeBIOSERt ghie ¢X01d4P) PORBLO

(CH2) PCOR6, = (CH2) PCO2R6, SO2NR7R8, ,CONR7R8, (CH2) pNR7R8 or (CH2) PN( R7) CORS;
RO i s hydr dgen catbenyinr shifspide, o1 tvess Ray haswlito thepame Iakon lafoph coaperatyely
hydroxyal kyl, 15 (CH2) pOR6 or (CH2) pCO2R6; R10 gnd R11 are bound to form
-0-, -S- orteprernt ongsulRT Eang tohipein dlgeerrberyl.RIr fqurill's bayeit wgbe sathy sy, C1- C5
al koxy or Cl-C5 al kanoyloxy; p is an integer of 0 to 5; R6 is h;égrogen,

€1- C5 al kylatorg3oqreraiivebnigbresa@s 1@ Rx ygeplatans G7om Sulfme) dydmongriie R29inR7 and RS
are independently hydrogen, Cl-C5 al kyl or C7-Cl3 aral kyl, and the Fornula
(1) i nkl uddbe quinper(ofk, aij?s) bausd e adjicent cab@hapmacesiicctedly.ycoaparetivedpl e aci d
addition salt thereof. 2. The antipruritic according to claim1l, wherein in
sai d For nmul farrg benzexe Sused Gag, my?idmrfgsﬁd rofgahaphthaiénefusedyringo eyrcdomofaams)

unsat urated bond(s)) constituting a part of 25 the ring structure. 3. The
anti pruri t i foselodng; dydgbutanedusidming, oycldhentahe fissed ring, cyalogefonatibed (ihg,, Y is
-C(=0)- and Z is valence bond. 55 4. The antipruritic according to claim1l
or 2, wher eiynlohexaaifaseBomguésalahe)enetfosed rivg, eyribhépane fus@f ri@or 5. The
antipruritic according to claim4, wherein in said Formula (1), Rl is

hydr ogen, @4clohemynd addkyhglekgH of sai- T8 dayrgs dahdesublsatuked] or s@sti@t2d by yl  or
C3-Cr 5 alkenyl; and two R4s bound to adjacent carbon atons, respectively,
coopet@t i vel yr horeR hewkasie R5lageﬁkldpkmtg:ntlpydﬁreﬁemes)fﬂwﬁde,rdhltginenlaphﬁﬂr@I ene
fused ring, cyclopropane fused ring, cyclobutane fused ring, cycl opentane
fused ring,iogie) ipetydnsyl 0$€H atliyhd:,-C s ykboh extangometbel tiflngomethokphexene
fused ring, cycloheptane fused ring or cycloheptene fused ring, each of

sai d fused dybig<¢-G;,n0y1; Budsdckinst€SROr SGROHSIO,RALEI VR LT H,)@ORYre R5S. 6.
The antipruritic according to claim4, wherein in said Fornula (1), R is
hydrogen, oELR0mRY) SEBNR/R?, CONRORYCHIENRYR' of Y(CHYRSR YL OREhy |

cycl ohexyl methyl, allyl or prenyl; R2 and R3 are hydrogen, hydroxy, nethoxy,
et hoxy, R is hydrogen, C;-Cs alkyl, C,-Cs alkenyl, C7-Cy3 aralkyl, C;~C; hydroxyalkyl,

15 (CH,),0R® or (CH,),CO,R";
R' and R"! are bound to form -O-, -S- or -CHy-, or R'? is hydrogen and R is
hydrogen, hydroxy, C;-Cs alkoxy or C-C;s alkanoyloxy;
p is an integer of 0 to 5;
R®is hydrogen, C;-Cs alkyl, C3-C5 alkenyl, C4-C) aryl or C5-C,3 aralkyl; and
20 R’ and R are independently hydrogen, Cy-Cs alkyl or C7-Cy3 aralkyl, and the
Formula (I) includes (1), (-) 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 C;-
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 1s

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



al I yl oxy, benzyl oxy, acetoxy or propionoxy; k is 2, two R4s cooperatively
form 15 benzene fused ring or cyclohexene fused ring, which is
non-substituted or substituted by 1 to 4 R5s; R5(s) is(are) independently
fluorine, chlorine, bromine, iodine, ni%ro, nmethyl, ethyl, propyl, benzyl,
hydr oxy, nethoxy, ethoxy, trifluoronethyl, trifluoronethoxy, cyano, phenyl,
i sot hi ocyanat o, SR6, SOR6, SO02R 6, (CH2)pOR6, (CH2)PCOR6, (CH2)PCO2R6,
SC2NR7R8, R7Rs, (CH2) pNR7RB or 20 (CH2)pN(R )CORB;. R6 is_ hydrogen,
met hyl , et %fll\I Efl?fp%tlpﬁim&f’éﬁ?mfngﬁ? claiy 1F@82&W€erelf‘|1‘é}é5’élr1:d>élﬁﬂaﬂ)h§'@£go§en,
met hyl , ethyl, propyl or benzyl; RO is hydrogen or nethyl; R and R | are
bound to fo Z-ér-e,'%zrohlo i s hydrogen and R11 is hydrogen, hydroxy or
et hoxy. 7. _The antipruritic according to claim4, wherein in;said Fornula
(1), R is 25 hyHoysiprurdiccaceydsgye st whergi isaidyHommpley(D, Br isal |yl ; R2 and
R3 are independently hydrogen, hydroxy, nethoxy or acetoxy; k is 2, two R4s
cooper at i velyiregsnntivénaciealkylalial GriGapeysloatkpoylalel Ead b agdar £y whi ch i s
non-substituted or substituted by 1 to 4 56 RS5s; R5(s) is(are)
i ndependent kel poditwve R ' hpwnd thedjabend sinben ajooi respectivelyooopretabiyely et hyl |
propyl, benzyl, hydroxy, nethoxy, ethoxy, trifluoronmethyl, trifluoronethoxy,
cyano, pheniprm beazangifesed aimat I@ﬁ{rl(é%ﬁusm, ngdeiRdene(for) rEReyc1¢ITPPINsCORG,
(CH2) pCO2R6, SO2NR7R8, CONR7RB, (CH2)pNR R8 or (CH2)pN(R7)COR8; R6 is 5
hydr ogen, nisedaing eyelgbutany iypsd ring, cyHepeptane Rsed nag Ry clpentendBisehtant | y
hydrogen, nmethyl, ethyl, propyl or benzyl; R9 is hydrogen or nethyl; R10
and R t ar@chberanctfosedirmgneyciohexene fused rofe, swileheptanp fisadninder i vati ve havi ng
a nitrogen-containing cyclic group or the pharnaceutically acceptable acid
addi ti on safyclohhpierofuseenng.edch of sanl/fuseterings is non-subafimgedlortsobstithitod by he
production of anti p{uri tics. 9. A nmethod for preventing pruritus conprising
adm ni8t eri hgrmoreeRpati ent an effective amount of one or nore of said
nor phi nan derivative having a nitrogen- containing cyclic grogp or the
phar maceut i @al | yllacowiptiabiceicasrdohgad diaim dnwhatin ih addotmuladb) Redk i n any one
of claims 1 to 7. 15

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%s cooperatively form

15 benzene fused ring or cyclohexene fused ring, which is non-substituted or substituted
by 1to4 RSS', Rj(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®,
(CI,),CORS, (CH,),CO:R®, SO,;NR'R?, CONR'R®, (CHp),NR'R? or

20 (CHz)pN(R7)COR8; RS 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"Yis hydrogen and R' is hydrogen, hydroxy
or methoxy.
7. The antipruritic according to claim 4, wherein in said Formula (I}, R'is

25 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



10

15

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,),OR®, (CH,),COR®,
(CHy),CO,R®, SO,NR'R®, CONRR?, (CH,),NR'R® or (CH,),N(R")COR?; R® is
hydrogen, methyl, ethyl, propy! 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.

9. A method for preventing pruritus comprising administering to a patient an
effective amount of one or more 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.



