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1 1 DESCRIPTION Renedies or Preventives for Urinary
Frequency or Urinary Incontinence and Morphi nan
Derivatives Having N trogen-Containing Heterocyclic
Group Technical Field 5 The S?esent i nvention rel ates
to a therapeutic or prophylactic agent for urinary
frequency or urinary incontinence, and to a norphi nan

frequency or u i ncont i nence, and to a mor phi
group or & phar maceut i cATES RIAIMGbI e aci @ add! i on
[t ..th f. .Back d t 10 R tly, with ]
Kemsgie g D eBi 9T Uy Fivmsercyor Qripnelieeningnee g
MEPbiter R ety B e oast-CRabund Holatoeb i Qs o

drugs for urinary frequepcy or urinary incontinence,
anticholinergic drugs sﬁﬂﬁ%ﬁ§dﬂﬁ i verine

hydr ochl ori de,, oxybutyni n hydrochl oride _apd flavoxate,
hydr odHf BFGSER! IRYRUIR Kjates i bingrapeytic 0 ReonbtATts agat fatgrinary
hgat t hese 15 exi st.i ng q%éqs have sicﬁkeftec s,. that
FISQUAACY ORBURHY 1RfRBHRYICH A0E (P ﬁaq!oxglym TRRAHYE ng g giypgen-
as constipation, cardi ovascul ar, synptons such as .
EPRtABIENSirOCYSS Erauserapharmaceytisallyaseeptableaeid addition salt
residual urine. In addition, it is concerned that by
istering the existing drugs having anticholinergic
activities for the therapy of wurinary frequency or
urinary incontinence ac giarediABy cer ebrovascul ar 20
dysfunction or denmentia, cholinergic systemactivity in
t he bRafentlyswithigpmingeef anggingrtaeietys the nuabepelonedicnis|suffering
dysfunction or denentia per se progress. On the other
franuurinary Gequaney of winasp inepnidiencersrinueasingyear by yeasf Atf e
(QOL) of patients, which is recently regarded as
prasentt asrtherapeutisalrygsi forutieary frequeiicy) ot wakayy inseutindnasdnce
are attracting attention as synptons which should be
patédholinergic drugsesiich Th propivteue hpdraeterids, oxytraynin bydnpehlptide
or Erophylactic agent for urinary frqu;ncy or urinary
and Haaxaterfodrooharislgare wiede Bpiveeersit has baenaengirigd that these
demanded. Mborphi nan derivatives having a
pkistingydmgs baneasidd eftectsethet gy Imautlyreesipointestinzl system symptoms

such as constipation, cardiovascular symptoms such as orthostatic hypotension,
urinary retention and residual urine. In addition, it is concerned that by
administering the existing drugs having anticholinergic activities for the therapy of
urinary frequency or urinary incontinence accompanied by cerebrovascular
dysfunction or dementia , cholinergic system activity in the brain is inhibited, so that
the cerebrovascular dysfunction or dementia per se progress. On the other hand,
from the view point of improving quality of life (QOL) of patients, which is recently
regarded as important, urinary frequency and urinary incontinence are attracting
attention as symptoms which should be positively cured. Thus, development of a
therapeutic or prophylactic agent for urinary frequency or urinary incontinence
without side effects is strongly demanded.

Morphinan derivatives having a nitrogen-containing heterocyclic group are
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descri bed in Japanese Patent Publication Nos. 41-18824
and 41-18826 together with their uses as anal gesics
and antitussives, and in Tetrahedron. 50, 9757 (1994),
Synth. Commun. 22, 913 (19923, J. Med. Chem 27, 1325
(1984) which is silent about their wuses. These patents
and reference are silent about the use as a therapeutic

AT R S L T TR
R S R e e S .
s 8O0 i Gn o, P AR S bou e

inhibit mcturition reflex (J. Pharm Exp. Ther.
5o 1 ddigse patents and referencearg wlegt ahogbthsruse a3 a thempeutieor
drug dependence, 10 constipation and so on, so that it
ipsophylactie agens foraurinaey fagsgneycorarringnoipheritinentes  djthough ris
urinary frequency or urinary incontinence. D sclosure
&nown ghat ine whigh is bineilar tothechmppumdsaxfithd presamt invantien in
to provide a novel therapeutic or prophylactic agent
tlagr repeichthay it hasmomhdnanctrugiuravlthpugih gcloes netvostainvhnittegen-
has a high 15 therapeutic or prophylactic effect and
sbntalninghat¢rdeyadit fgemipshaa ap actinityaeduhibia sivwetitiomeefles (J. Pharm.
provi de a nmethod for therapy or prophylaxis of the
dixpedbar, 2K E984) et )h it hds stempesideaaftctsaucioasedrug depandanke,
useful for therapy or prophylaxis of the disease. To
abusiipatiothandadwonre sol dmt itiibeot wsby acd thetapeutpr @geophylactic agent for
inventors intensively studied to discover novel
mcingdyi fregnentyrar wainanydacdminemg. a ni t r ogen- cont ai ni ng
het erocyclic 20 group, and that any of themincluding
t hese nor phi nan deri vatDistdssunast thanveeatidred! y hi gh
t herapeutic or prophylactic effect for urinary
f r equemogbjent ofitherpaesgnt ineemionnierngsrovideayobel therapduyic or
adm ni stered, which is advantageous for |ong-term
pebphmlasti¢ agdno for utindry fr@ubigariuraatytihcomsingecegivhRbtias 8 high
as drug dependence and consti pation, thereby
timpcatic bgplopRylpstRsefECt Ariveihiclnside bffddiddre iimprdvee, as well as
present invention provides a therapeutic or
s pioRideachtthod @anherh®y or propindais 61 the dRBaR¢, wue fof the digtase, and
i nconti nence, conprising as an effective ingredient a
aioPEl doaipodad Lisedll fbﬁthhﬁiﬁ)& ) pmpn%dhm@eme&ﬁwa@é. ni ng
het erocyclic group of the Formula 3 (R4)k

To attain the above-described object, the present inventors intensively studied

to discover novel morphinan derivatives having a nitrogen-containing heterocyclic
group, and that any of them including these morphinan derivatives has unexpectedly
high therapeutic or prophylactic effect for urinary frequency or urinary incontinence,
may be orally administered, which is advantageous for long-term administration, and
is free from the side effects such as drug dependence and constipation, thereby
completing the present invention.

That is, the present invention provides a therapeutic or prophylactic agent for
urinary frequency or urinary incontinence, comprising as an effective ingredient a

morphinan derivative having a nitrogen-containing heterocyclic group of the Formula
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R3 (lI) [wherein R is hydrogen, C-C5 al kyl, C4-C7
cycl oal kyl al kyl, C6-C8 cycl oal kenyl al kyl, C6-Cl2 aryl,

C7-C13 aral kyl, C3-C7 al kenyl, furanylal kyl (wherein 5
the number of carbon atoms insthe alkyl nmoiety is 1 to
5), thienylal kyl (wherein the nunber of carbon atons
in the alkyl noiety is 1 to 5 or pyridylal kyl (wherein
tbe nunber of carbon atons in the alkyl noiety is | to
é ; R2 and R3 independently are hydrogen, hydroxy,

Cl -C5 al koxy, C3-C7 al kenyl oxy, C7-C13 aral kyl oxy or
Cl-C5 al kanoyl oxy;q Y a Z independently represent

val ence bond or -%i -3 X0 represents a C2-C7
carbon chain (one or| fior the carbon atons therein
may be substituted ByAwlLogey,.- gen or sul fur
aton(s), and the carfon Thagtory Rfy an

unsat urat ed bond) cond (ﬁgﬁg{ t of the ring
structure; k is an intg 0 7 R4 is(are) (a)
substituent(s) in the mwergdf k on the

ni trogen-containing ring, which i ndependently
represent(s) fluorine, chlorigpe, brom ne, iodine,

nitro, hydroxy, C-C5 15 alé , Cr-C13

cycl oal kyl al kyl, C6-Cl2 aryl, C7-Cl3 aral kyl, C7-C13
dwhetein Bxis hydroges, Gi-Kealkyl, GaiG eygloahetatkpl, Cs-Cs
trifluoronmethoxy, cyano, isothiocyanato, SR6, SOR 6,
spdpalbenylglr2 PpOR6 arvl, G426 BEORBY], Ceidy)abicag Réirantelkrz(dierein
CONR?RS,N&CHQ)PNR7R3 or (CH2)pN(R)COR8, or anong the
rasnymbertod caban etonyfinkhe alky rRdistylis litelS), dhienydalkyldmerein the
carbon atomor to the same sul fur atom cooperatively
mymbes efearbmeatomy ifethe alkyhmeiaty & If torshoe aytidilsglkyldwherein the
sul foxi de, or two R4s bound to the sanp carpon atom
cootber of ¢avksdnyatomp irethe atkybneietyisf Juto 5 RhartdoRT owdependently are

t hi ocarbonyl, or four R4s bound to the sane sulfur
diydrogemdiydroxtyj €ely atkepy 25204 alkenyloxy G+C g tacalisyloxy 610C +Cs
sulfone, or 4 S anong the R4s in the nunber of k, two
Rilsinbyloxyt Y endidjindependently zpnesatiovadence besperG(w0)-y - X-
cooperatively form benzene fused ring, pyridine fused
reprgsentsegpis-Hakcarben chais éeherdrmgpre of theaprbopatemd therih mapde
cycl obut ane fused ring, cyclopentane fused ring,

cybdtivyted by ni#rdgas,exkygémar, subfucatomés) aarel theisatiom thrgn may contain
cycl ohexene fused ring, 5 cycl oheptane fused ring or

ay ansdteqatedriont psedtituting a ped ofi thefrirpastcuns d&ds an hmeger s 0 to 8;
non- substituted or substituted by 1 or nore R5s,

Wids(ate) (B50Btitiemi@pate ntmper «fi @ptha hitfjzen-containing ring, which

independently represent(s) fluorine, chlorine, bromine, iodine, nitro, hydroxy, C;-Cs
alkyl, C7-C 3 cycloalkylalkyl, C¢-C2 aryl, C4-C,3 aralkyl, C4-C,3 aralkyloxy, C-Cs
alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SR®, SOR®, SO,RS,
(CH,),OR®, (CH2),CORS, (CH,),CO;R®, SO,NR'R?, CONR'R?, (CH,),NR'R® or
(CHz)pN(R7)COR3, or among the R*s in the number of k, two R*s bound to the
same carbon atom or to the same sulfur atom cooperatively represent one oxygen
atom to form carbony! or sulfoxide, or two R*s bound to the same carbon atom

cooperatively represent one sulfur atom to form thiocarbonyl, or four R*s bound to

the same sulfur atom cooperatively represent two oxygen atoms to form sulfone, or
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fluorine, chlorine, bromne, iodine, nitro, hydroxy,
Cl-C5 al kyl, C-C5 al koxy, trifluoronethyl,
trifluoronethoxy, cyano, C6- 32 aryl, isothiocyanato,
SR6, SORE, SO02R6, (CH2)POR6, (CH2) PC(P6 (CH2) PCO2R6,
SO2NR7R8, CONR7R8, 10 (CH2) PNR7R8 or (CH2)PN(R7) CORS;
RO is hydrogen, C-C5 alkyl, C-C5 al kenyl, C7- C13

e O Gy [ T

3@ eb@vel, %Bﬂﬁcgtl\ze{ganquenk&c%d%% p}ﬁ'&%ﬁ% Ris¥a pﬁ:l%, x}%htén?lene

oxy or C oXy; p IS nteger o
ary d%g@%&%%gpar Ap @Irﬂ{gk ¥P’<f lgbyuat gzﬁgléﬁg%%%%ﬁ%%sggém&
]‘%ar ﬁaceut [ cﬂﬂ"ﬁ% iéusg%pgé‘ %a@fgﬁéx ebﬁ%{i “%ﬁer eof
Bkl fggé;f@%orf@fﬁlohé@?ﬁ%eqw BB Rl s mom
P BaR PR RE b SR ”Ewmﬁé’@&Qﬁ@ei‘a%ﬁ#enawrssent(s)

k“%ﬁh&#ﬁ ofrostind dsne. ot i s Bsh e ik
e ot G5 s s
My@%ﬁhﬁy@ﬁ WHeE EHo é@%&ﬁd}&k ﬁg%ﬂﬁzf’:m o

%@%ﬁ” BIF BRI ORSE, Py dgRehe LentIbyh fa-Cs alkenyl, Cr-

1. SO

”lmuér%ngmlfwalkﬁ, st ERhahar’s K TR 2 bound

,rre hyI enedi oxy The,éﬁ;@sent i nventign al so provides a

AR fTA 10m-S1r i GHe 9BRh A hiidrogen ﬁ}dtRog§h¥<tregﬁtlahmrﬁ§y, Ci-Cs
eroc rouP of the Forrrula(ll?{
@ﬁﬁo,w@ré Qer?él%émt«s owy,pﬁzmmsgew 0 t=dp arsdlwim%p egeﬁtkyl

the same neanings as descri bed aboye, R4,

zQsoCkal ke s ary 8 abes anadkyl wyisRagnds& uldmendmlﬂwarez
and k wth the proviso that in cases where Y and Z
dydrogem it ranalbpanCraanedkylbonds and 5 X is - (CH2) 4-,

- ( )5- or -{CH22 CH2) 2-, k' nust be not Iessthan
Pr ajpRarpceutica

therapy or prophylaxis of the diseases, and uses thereof for the diseases.

ly acc?epta le(ac:ld gddmon salt thereof as well as method for

In the present specification, substituent groups are interpreted as follows:
The alkyl moieties of alkyl, alkoxy, cycloalkylalkyl, aralkyl and aralkyloxy contain
straight or branched chain, may be substituted by hydroxy, and may contain
unsaturated bonds. The aromatic moieties of aryl, aralkyl, aralkyloxy, furanylalkyl,
thienylalkyl and pyridylalkyl may be substituted by at least one substituent group
selected from the group consisting of C1-Cs alkyl, C1-Cs alkoxy, C{-Cs alkanoyloxy,
hydroxy, fluorine, chlorine, bromine, iodine, amino, nitro, cyano, isothiocyanato,
trifluoromethyl, trifluoromethoxy and methylenedioxy.

The present invention also provides a morphinan derivative having a

nitrogen-containing heterocyclic group of the Formula (II):
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where Yand Z' are sinmultaneously -C(=0)- and Xis a
chain conprising two carbon atons constituting the
ring structure, k' must be notf less than 1, and in
particular, in cases where (R4 )k' is a benzene fused
ring, the benzene ring nust be substituted by the R51
10 or a pharnaceutically acceptable acid addition salt
thereof, as well as a pQ@rnaceutical or pharnaceutica
conposi tion cont aigi ng tfie conpound. Best Mde for
[t practicing the present
i nvention, the conpduhds esented by Formula (1)
are preferably used. ™Math 8 ounds of Formla
(1), those having the n gt uent groups
are preferred. In the Jeciyi cati on,
"therapeutic or prop ' jgent" i ncl udes not only
those which are used foOv Rof therapy and
prophyl axi s, but also those aimng at attaining both
t herapy and prophyl axi s siquL}aneously. As for Y and
it is preferred that both and Z are -C(=0)- or

Z,

e e
cycl o I4ka| ]klel(@%cs N c|%q§| kenyl al kyl , .CB-4Cl2_aryl
above; ?’m%aﬁkeiﬁnsi %P@S@%@WWI}%SWG@ denX, Y, Zand k
%@Jy p{ggc?%%ynﬁ%{%@e% v&%&lﬁﬁz{nﬁ% la%,qri%h{t@epusly valence bonds and
(LB A r A B e S LS

naphthyl, tolyl, allyl or prenyl.  _Among, these,

é@%&%ﬂi ﬁf“e?l@r“ﬁé%?o&?lé ‘ﬁ€=d?)o X' g pahainrspyrigimeriyo catpon

cycl obutyl net hyl , cycl opentyl net hyl . cycl ohexyl net hyl,
Qg copshtugng nnwnwgﬂesﬁr@ﬂ&bsmoplqﬁyé%deﬁ} yRaFtisplar, in

Cl -C5 al ko .C3-C7 al kenyl oxy, C7-C13 aral kyl oxy or

GFS@SV@FR%%VI ipg penzane figed risg.dhe bgraersajng mustheepbstituted by

et hoxy, allyloxy, benzyloxy, acetoxy and propionoxy

dheRpr ef erred, and hydrogen, hydroxy, methoxy and

acetoxy are especially preferred, R3 is preferably

19y & phgaraceniicatly rycepableamidaddiyian satttheracf, aowelf as xy| oxy

or Cl-C5_al kanoyl oxy, nore preferably, hydrogen,

ipparmaegutiGeb phphaymaceatipd xpmppEHoy PQB&@‘PIH&%Q epmypaynd.

propi onoxy. Anong these, hydrogen, hydroxy, methoxy

and acet oxy ar eBesipdededor (amyiag it the Invepsion_ X |

preferably C2-C4 carbon )
In practicing the present invention, the compounds represented by Formula (I)

are preferably used. Among the compounds of Formula (I), those having the
following substituent groups are preferred. In the present specification, "therapeutic
or prophylactic agent" includes not only those which are used for one of therapy and
prophylaxis, but also those aiming at attaining both therapy and prophylaxis
simultaneously.

As for Y and Z, it is preferred that both Y and Z are -C(=0}- or both Y and Z
are valence bonds.

In cases where both Y and Z are -C(=0)-, R'is preferably hydrogen, C4-C7

cycloalkylalkyl, Cg-Cg cycloalkenylalkyl, Cs-Cy7 aryl or C3-C5 alkenyl, more
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chain constituting a part of the ring structure, nore
preferably a carbon chain having two carbon atons
constituting a part of the rigg structure. The "k" is
preferably an 15 integer of O to 6. R4 is preferably
Cl-C5 al kyl, C7-C13 aral kyl, C7-Cl13 aral kyl oxy, or two
R4s bound to adj acent carbon atons, respectively,

qeeferbiy hntkbyent @idl@;b@;ﬁ}ilﬂne_ﬂlyl,Q%@H)Ipfdp?ﬂath)ﬂﬂ-kfﬂléﬁoﬁﬂﬁx‘g%ﬂyl, 4-

ring, naphthal ene fused ring, cycloprfopane fused T

coyElopkupyineylf @%ufymsuhngd;c AlReey 'égggléé L Nethyl, 2-

cycl opentene fused ring, ohexané 'f I ng,
loBliRx PRty |, BSERIdbuREY PRI 130 hity S f6lyT | 0
g& ohep?eng fﬁé;ygd ri n%p%c?ﬂggiaﬂ% {hgsfg yl;’lhlr%soqipg%gl'

| ] 5s. M
b e ek i R e s 5 e

R A N i
e B A Bl e CR VR s e bl or
R AR it K6 BRI TRAENL R, BAER0 ety
SPOE) AL UoBlFRL RS phreh i o By BUE M BoREROBRYy iR
SOSRPHRR bl X IR P ol RPN G ot e
AR LOE 5 PP B ik el mitiagy bR o,
SR B DS Gr B RSB S 1kl o
&ﬁ%ﬁ%@ﬁn@%gﬁgﬁg%&b@%&{@%ﬁégﬁ%ﬁeﬁ@F‘kkpl)é Pre Sr%gl?f%zqa darbon
hih SRR P BB AR UG a3 Pobakgn having
PR SPEPR s A bR BPROT 06 T | o it gerradly an
e gy Tor oy Sy At Sl wallph iy ialidony.or

and _R8 i ndependentl|ly are hydrogen, C1-C5 al ky|
(tg(g B{eg ibgw]lcﬁt%rﬁgi qq;qlt’ cag}oHﬂto% r%eg}vgm, pgqpc{ﬂtwéy_f@m benzene

e g, DISREE Gk Sabiinbiene G550 BRe. cameProuteol Bl ehe
GorIEPE RS 56 Tvg. o R are G i, Chorisge NBAriAg,

r(]:iyélg éxane tﬁps%tli ’ring,t cr%{ohcxene fused ring, cycloheptane fused ring or
cycloheptene fused ring, each of the fused rings is non-substituted or substituted by 1
ormore R’s. More preferably, R*is methyl, ethyl, ethylidene, propyl, propylidene,
butyl, butylidene, benzyl, benzylidene, methylbenzyl, methylbenzylidene,
fluorobenzyl, fluorobenzylidene, trifluoromethoxybenzyl,
trifluoromethoxybenzylidene, phenethyl, phenethylidene, cyclohexylmethyl,
cyclohexylmethylidene, phenoxy, chlorophenoxy or to form benzene fused ring.

Especially preferably, two R*s bound to adjacent carbon atoms, respectively,

cooperatively form benzene fused ring substituted by 1 or more, preferably 1 to 4 R’s.
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propyl, benzyl, hydroxy, nethoxy, trifluoronethyl,
trifluoronethoxy, cyano, phenyl, hydroxynethyl,

hydr oxyet hyl , isothiocyanato,7nercapto, nmet hyl t hi o,
met hyl sul fi nyl, 15 nmethyl sul fonyl, nethoxynethyl,

et hoxynet hyl , net hoxyet hyl, acet oxy, phenyl oxy,

nmet hoxycar bonyl , et hoxycarbonyl, nethoxycarbonyl net hyl,

‘3*@%& R ing Fhich BT sub<tlgTEL A e BB g1
ﬁ%ﬁ(aﬂ((fo)_ 6@‘%%% Hgg}?ra%g i indepepiedl fluSH5P Shlorine, bromine,

cg;g@g o Germsielly st vk o6 ey €rCrasyky!

R%ﬁpﬁeﬁﬁn AN S el eAl B ¢esm%ﬂ£§%%ﬁ§2@%§wnd

ot her hand, ases wh
ﬁu%ogxﬂ”bw@év@mr@nﬁ i, Cpe,pbenyly ip BIOR KA R o g@h‘;‘ SO.RS,

ehee PR G COR b doftantorits soRhR M, BN e (G o

b thler%lalkyl (wherein the nunber_pf carbon atonms in
(REBNEDCRE évherein piises igpeasiof fye |5d§4 i hagirogenrer€is ﬁlkyl
t he nunber of carbon atons in the alkyl noiety is
Ssspemlrhenysﬂm ethat py prepri depehr7 abkearyr Codiih yflryl (@pgclglly phenyl)
prropyl e benzyl, phenethyl, phenyl propyl, 2-
R fandz&ynd\mhs}qnﬂyzre lrdrageny E ey ialivh (aspecially methyl ethyl or
3-furanyl propyl, 2- or 3-thiophenyl net hyl - or
mnﬂlb ph@wﬂmmwl (ezpeceﬂily:-benz)ﬂ))o pﬁ'éﬁybrmeogﬁ;sed ping wamomr
fyrldlnylneth yl, 2-, 3- or 4-pyridinylethyl, or

prefesa y410'§ gﬂtﬁ&ﬁ:ﬂmr@pmtltutp\d{bh gne pemere Wmtg@r@ﬁ selected from
nmet hyl , phenethyl, furanylethyl, 5 thiophenylethyl and
plwgr@unw@nmg oh flsorrg; ebloine. prosiseeioding, nige, thy ethyl
preferably drogen, hydroxy, ClI-C5 al koxy,

 roxs oy Mioiprasihs wibSoroaedaorcy Py, phenyl,
Annng these hydrogen, hydroxy, methoxy, ethoxy
Aly{ixpxpmagthy], badroyyeRyl, lsa@lmcmw}attambrpﬁmpumtby&;hnarmethylsulﬁnyl
preferred, and hydrogen, hydroxY net hoxy and acet oxy
m@hx!sléfom mthmmeﬁlybreéfoecmﬂy mﬁh@gethyl lageipx% phenyloxy,
Cl-C5 al koxy, C7 10 C13 aral kyloxy or Cl-C5
andtogarbayyl, ethexycarbofd mbﬂlpxymmymhylhyhﬁwbonylmethyi
met hoxy, ethoxy, benzyl oxy, acetoxy or propi onoxy.
Anlfargoyl hdisethylspdiamggh dlmhwloatbmoyiedlmklwlmmac et oxy
are especially preferred. The "-X-" is p;eferably C4- Co6
daméthplamédranathy pdisteithylamingethylpmdtanofio.t He iSimqerably hydrogen,
structure, or the above-nentioned carbon chain jn

C;-Cs alkyl, allyl or benzyl, more preferably hydrogen or methyl. R and R are

preferably bound to form -O-, or R"is preferably hydrogen and R'"is preferably
hydrogen, hydroxy or methoxy. Especially preferably, R'® and R'" are bound to
form -O-.

On the other hand, in cases where both Y and Z are valence bonds, R'is
preferably hydrogen, C;-Cs alkyl, C7-C 3 aralkyl, furanylalkyl (wherein the number
of carbon atoms in the alkyl 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), more preferably hydrogen, methyl, ethyl,
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whi ch one or two carbon atons is(are) substituted by
oxygen, sulfur or nitrogen 15 aton(s). Anobng these,
especially preferred are carbon chain having 5 carbon
atons constituting a part of 8t he ring structure and
the carbon chain just nentioned above in which one
carbon atomis substituted by oxygen, sulfur or
nitrogen atom The “k" is pref bl y. an_ i nteger .of
oy et it abryy BRI Rt RERBAE R, and RATaRgethy,
i,nde dent | dr ogen, thyl ., ethyl, propyl or
Be s iptangpraiu et Sipiap R s o o e ok At or >
carbon atong, respectivyely, cooperatively, form benzene
ftioBkerpTRrgpyl Jy 1 oh Aeydisdinetvhas s Hemaidimiethls@id-, 3- or
ring,, cyclopropane fused ring, cyclobutane fused ring,
éy@%@ﬁ?rgﬁﬂ- f ABePE tngss, hydregems Bisthyherheneibyl, furanylethyl,
cycl ohexane fused ring, cyclohexene fused ying,

plasijsithid and pwedinylethy! se esnesiabl@pfemed. f (R oid prafergbly
each of the fused rings is non-substituted or
dwdeogen, hydepxyy C1-Coalkosy £C3-€5 plkenypxy Cr-€ o atalkgsxy 05CREs
is nore preferably dinmethylam de or diethylanm de, or to
fabanoylpwy.befmeng thess dydrogemdiydmediemethags ethoxy aallyjoxy,
preferably and i ndependently nethyl, ethyl, propyl or
thenzyjoxy, acetoxyoandqsopioneny are prefferesiaand lnadrégen, birdsoxy, methoxy
preferably represent Jone oxygen 9 0 atomto form
@ad boatgty arEppdenral. | \R s pfeferablly hydtolgen, hadivay, @i-Cgalkoxy, Cq-
adj acent to the above-nentioned carbonyl group is
€1 b atalkyldecbridy; -G slkampytoxat owrd prefevably, dyidbeetndiydroxy, methoxy,
Al t hough the benzene fused ring which is not
sthosy; benzddxy,acetoxpopprepionpey, Ameng thebs hydrogen, hyiroxy,
R5(s) is(are) preferably and independently fluorine,
aidtlhoxyrend abetory are,especiablyipreferred.t r'The "€X-'GS padférybly C4-Cg carbon
(especially nmethyl, ethyl or propyl), C7-Cl3 aral kyl
(chaip eonstithtyngrepary bf the hing stowgtureGir th5 abd deanynt{omsd earbah khain in
nmet hoxy or ethoxy), trifluoronmethyl, trifl uoronethoxy,
eyticiDonepdra wylcarbion atdmoic{aas)atbstitGRS by 8Fefi, subfli? R6nitrogen
(CH2) pOR6, (CH2) PCOR6, (CH2) PCO2R6, SO2NR R8, CONRT7RS,
(@A PNRARBn® thesd, €L IaNY IBrofeit#dbart wirbor chaip hawing i carbon atoms
integer of 0 to 5; R6 is hydrogen, Cl1-C5 al kyl 10
conpitwin 4 partief thy ring etrinthirecand plteogaylbgn, ch@lr j0st radtienyd alsove in
C6-Cl2 aryl (especially phenyl); R7 and R8
iwhietpendartidnyatamnds subdtimgeiby d&géh salfkydr nftesgeacatah| yThe "k" is
met hyl, ethyl or O propyl), or C7-Cl13 aral kyl
(pestoablyainl itepansyl th)6. Rids prfcratle CONRMIR (whereisR ramdR® are
preferably non-substituted, or substituted by one or
iRdcperdensly hdtepérs nsehyd citieyl, propyd ortborzydy, oripveRisspreferabdy
of fluorine, chlorine, bromne, iodine, nitro, nethyl,
@®obhiyd to adjacent carbon atoms, respectively, cooperatively form benzene fused ring,

pyridine fused ring, naphthalene fused ring, cyclopropane fused ring, cyclobutane
fused ring, cyclopentane fused ring, cyclopentene fused ring, cyclohexane fused ring,
cyclohexene fused ring, cycloheptane fused ring or cycloheptene fused ring, each of
the fused rings is non-substituted or substituted by 1 or more, especially 1 to 4 Rs.
R* is more preferably dimethylamide or diethylamide, or to form the benzene fused
ring. Other R4(s) is(are) preferably and independently methyl, ethyl, propyl or

benzyl, or two R*s bound to the same carbon atom preferably represent one oxygen
nzy
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15 propyl, benzyl, hydroxy, mnethoxy, trifluoronethyl,

trifluoronethoxy, cyano, phenyl, hydroxynethyl,
hydr oxyet hyl , isothi ocyanat o, mercapto, nethylthio,
met hyl sul finyl, rmethylsul fonyl, nethoxynethyl,

et hoxynet hyl , met hoxyet hyl, acetoxy, phenyl oxy,
nmet hoxycar bonyl , et hoxycarbonyl, nethoxycarbonyl net hyl,

e R e
T
oRlRuBh P b by st is s e e

b E8fa aes B iy enmitend oaind. i, ramine,

to,., form-0-, 25 The present invention also provides
tpdingaHtEe; Giahs alky} (esreriapdy meshalshid or prapybgemCanatalisvhi ng
heterocyclic_group represented by the above-descri bed
eypeciey benayl). byswoph Qg hescdkaxydasepially metheagior etexyl t s
thereof 10 ~As for Y and Z', it is preferred that_ p
geflnoremethyd trflugromethoxy.gyang phew! nisgthiogyanatgz SRy $OR®, SO;R”,
val ence ;bonds. |n cases where both yand Tare - :Cﬂ.’;,8
KCH2B 0B fCGHAKTQR  (aHpge @R IO R RY, IQNR IR fE)NR'R® or
C6-C8 c g:l oalskenyl al kyl, C6-Cl2 aryl pr C3-C7 al kenyl,
r(ﬁHa)pBT(ﬁ NEOR dwhgreimpiisagantegened 0dp 6oBy ishydrgen, C;-Cs alkyl
2-cycl opropyl et hyl, 3-cycl opropyl propyl, 4- _
dgspeoiplp piethiylitepliy! ot proppbu€y Crelkepil or €4l 10ped (sspreialiy phenyl);
cycl ohexyl methyl, 2- cycl obutenyl ethyl,
R andIRbindepeptgntlypyd hydvbgeny C;-Caapiyl tespscialbl methylkthyl oor

prenyl. Among these, especially preferred are

tprairyby en 7€ ¢ haphyd egbenidlwbenzdyic | dbebyharee Ryskd ring is more
cycl opentyl met hyl, cycl ohexyl nethyl, allyl and prenyl.
R2efemblyOnquesabetitateldyorrsplistiyted by lepe pompre Cbsi@iGents kelggied from
C3-C7 al kenyl oxy, C7-C13 aral kyloxy or O -C5

dh gnoop lconsjstingrof flgoring shloring.dromine, fodirteorijro, metiykyethyl,

al | yl oxy, benzyl oxy and acetoxy are preferred, and

prairydgeenzylhipdiresy methetdyotifluarmhelnd; wiflpormestheypexsng) phenyl,
preferred. R3 is preferably hydrogen, hydroxy, Cl-C5

dlykdoxyme@izd, Bi-8roxzethy k isbtkgcyanat € IndtBaphd, keatbylthooymethylsel finyl,
preferably, hydrogen, hydroxy, nethoxy, 15 ethoxy,

hegthylbdfony], acetbaxyynethyl ptiapiyoretyy, metheaggthyhesetpxy, phenyloxy,
hydr ogen, hydroxy,
methoxycarbonyl, ethoxycarbonyl, methoxycarbonylmethyl, ethoxycarbonylmethyl,
sulfamoyl, dimethylsulfamoyl, dimethylcarbamoyl, dimethylamino,
dimethylaminomethyl, dimethylaminoethyl and amino. R is preferably hydrogen,
C;-Cs alkyl, allyl or benzyl, more preferably hydrogen or methyl. R" and R are
preferably bound to form -O-, or R"Yis preferably hydrogen and R' is preferably
hydrogen, hydroxy or methoxy. Especially preferably, R'® and R" are bound to
form -O-.

The present invention also provides the morphinan derivatives having a

nitrogen-containing heterocyclic group represented by the above-described Formula

(II) and pharmaceutically acid addition salts thereof.
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met hoxy and acetoxy are especially preferred. The k' is
preferably an integer of 0 to 6. The "-X -" is
preferably C2-C4 carbon chaig constituting a part of
the ring structure, nore pr perably a carbon chain
having two carbon atons constituting a part of the
ring structure. R4' is preferably Cl1-C5 al kyl, C7-C13

o s B ey B IO o v

form benzene fused ring, pyridine fused ring,
résmﬁi‘?“&ﬁ@% sed ring, cyclopropane fused ring,

cycl ohut ane fused ring,, gycl opentang.fused ring

cycl ogﬂﬁ?séé “fhﬁgegl?i’ﬂ:; m%‘d Q%T&ﬁ&a 1%%%@?@%83"#98@}: C4-Co

cycl ohexen ondensed ripg, ,cycloheptane fused ring or

&&E‘PB‘R@%@@&*@& EFl9 k@yﬂg%rgﬁo@ﬂﬂ F §sefel alkenyd, mere

non: supstituted or substituted by 1 25 or nore,

&% 8@1%& lvigﬂf‘rgeflocyzfi%w?%lﬁ%h grcé’ﬁlép%?av&%hyh@-%lwmlerowl, 4-

et hyl i depe, propyl, . propylidene, butyl, butylidene

t?éég'?9TQPYE’€M3HYFE%H@P“?FEY%910&9?2 methylseyrjohsanimatindetre,

fl uor obenzyl , fl uorobenzyli dene,

velp %Fﬂﬁ%ﬂh é;@ygl@hgtypylp@pyl, phenyl, naphthyl, tolyl, allyl or prenyl.

trifluogronmethoxybenzylidene, phenethyl, phenethylidene,

Araprhibesa, ﬁmeﬁgﬁrly pref{regdase hydragsem gyslersapyimsehoxy

chl orophenoxy or to form benzene fused ring.

explebutiimsthyl; evciapentyjmethylocRlchenylmethyl il lrbjndcpsanylc aRb én

atons, respectively, cooperatively form benzene fused

iprefgrably hyldonggh. hideonye Rz dhalkaxyeds-Cralkenplosh GsCh andkyloxy or

substituted is also preferred, the substituent(s) R5(S)

IG5 ¢Gs dkansydaxyr afingongriblesei hdkpan dethadxy, dthery, alidpxy, benzyloxy

chlorine, bromne, iodine, nitro, Cl-C5 alkyl

(ad pectoxy arp prefemredy and bydypgeno hydrexy ynethoxgandgetaxyarey |

(especially benzy%‘), hydroxy, Cl1-C5 al koxy (especially

wespdeiatly poeferedioxd) is prefefablydiydrogemytydraxyi €1-Ggratuay hOx ¢, 3

cyano, phenyl, isothiocyanato, SR6, SOR6, SO02R6,

EEHRYIPGREL C (-Cria)kemgheyy, (o2 preCoaitg, hydhgBOMWRTIRY, methoxy,

CONR7RB, (CH2) PNR7R8 or (CH2) pN(R)COR8 (wherein p is an

iethoaychenzplpxy) acetoBy oR@opinhyXr ofymnng beseChydriogen, hydroxy,

(especially methyl, et hlyl or propyl), C3-C7 alkenyl or
andyacetpry precispdciallypiefayred.; Rie kiscprg@rably an integer of 0 to

i ndependently are hydrogen, Cl1-C5 al kyl (especially

et Mk "3t iy preferably dyC) carbon diairGidstiutihg g lpatt of theaimy | y

benzyl)). The benzene fused ring is nore preferably

istmetsxegh store preéatably p canbbs chainthedng Byvdyarbereatomsrgonstituting a part

substituents selegted fromthe group consisting of

folf dezrringestruchirar | Reijs prifecatiyn€,-Cis atkiyh € 7-Qy; taradky n€4-6Y 4

et hyl, propyl,  benzyl, hydroxy, nethoxy,

aratkyloxy, or two R s bound to adjacent carbon atoms, respectively, cooperatively

form benzene fused ring, pyridine fused ring, naphthalene fused ring, cyclopropane
fused ring, cyclobutane fused ring, cyclopentane fused ring, cyclopentene fused ring,
cyclohexane condensed ring, cyclohexene condensed ring, cycloheptane fused ring or
cycloheptene fused ring, each of the fused rings is non-substituted or substituted by 1
or more, especially 1 to 4 R’s. More preferably, R* is ethyl, ethylidene, propyl,
propylidene, butyl, butylidene, benzyl, benzylidene, methylbenzyl,

methylbenzylidene, fluorobenzyl, fluorobenzylidene, trifluoromethoxybenzyl,
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trifluoronmethyl, trifluoronethoxy, cyano, phenyl,

hydr oxynet hyl , hydroxyethyl, i sothiocyanato, nercapto,
nmet hyl t hi o, nethyl sul finyl, Wﬁghylsulfonyl,

met hoxynet hyl , et hoxymnet hyl , t hoxyet hyl , acet oxy,
phenyl oxy, nethoxycarbonyl, 20 ethoxycarbonyl,

nmet hoxycar bonyl net hyl , ethoxycarbonylnethyl sulfannyl

ﬁhﬁeﬁ{’@"@“n‘i‘ﬁ%‘&%‘h g, B SRR e °5’a§%€égg?§l“nlﬁ§'"

F@“E’E’gﬁ‘%@?ﬁf‘ ﬁ(}%%""%n"ﬁi‘@ﬁ%?e?ﬂ’wﬂ taFof} heyhenq REPE Hhe.
Fﬁsﬁg AP b D bR’ O %ﬁfﬂ@ﬁ%}%ﬂ% ﬁ%%%b‘@?(y 25

& melgﬁ‘qﬁ’&e% e Mo AR O B

3‘3‘? abostifti 14305 Hedts OCF iﬁwbsuwaws%“&? e DR Sih
DHEREhaeiy dsriy @?Orr?\%hn@?taﬁ%s iqelind, b 1 Xés Mulepeciany
B vt ot o T Sl Resedieiiherri iy Sfﬁ@ £ alkoxy

TRirgt R Fredisbd of bonSh EieBloRarBrdih tiellsip RGPy, srancs phegy
% %a&e&eéﬁy’wé‘ SRS (R B HiGaR S Ghgonr’
?W B NETRY (CraNRIR® or tHEAENC R Mo s 35 ifbger
aoros: Ko Rihiross nrvllerﬁ‘%hvl (ST rgpratly R PO AR, Gl
ke gﬂ%yﬁc\f&hmf@%@ﬁ% Phei} Rl gér%qum%ﬁnﬂweéwdmgen
ﬁmﬁ%XI P e STl iy e BIGPY Drfeh zcsiylaré@mﬁ@v iy
Beutilly ahe Bres BisbyuRE Nere oRgteraBbithsc Soi seroplsgpueed
B3 B oF s i bsident 3Bl ?@ﬁk%b%ﬁﬁp%wrceﬁ e LS hjorine
B Qf%@erab'é‘%éowéﬁaﬁ oD e B Bieghoiy,
SRRy R s ol %%Efﬁ% by deopoesiv.
C%%ﬁ%ﬂi%@%ﬁl FraE: tseB, SRSty i S hre or <
&%gx% L R ey S th SRRy (B Yy e ¥ SE Medakytiibonyl,

ethoxycarbonyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, sulfamoyl,

dimethylsulfamoyl, dimethylcarbamoyl, dimethylamino, dimethylaminomethyl,
dimethylaminoethyl and amino. R’is preferably hydrogen, C;-Cs alkyl, ally! or
benzyl, more preferably hydrogen or methyl. R' and R are preferably bound to
form -O-, or R"is preferably hydrogen and R'is preferably hydrogen, hydroxy or
methoxy. Especially preferably, R'’ and R'" are bound to form -O-.

On the other hand, in cases where both Y' and Z' are valence bonds, RI is

preferably hydrogen, C,-Cs alkyl, C7-C3 aralkyl, furanylalkyl (wherein the number
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nitrogen aton(s). Anong these, especially preferred are
carbon chain having 5 carbon atons constituting a part
of the ring structure and the carbon chain just 20
ment i oned above in which oneldarbon atomis substituted
by oxygen, sulfur or nitrogen atom The k' is
preferably an integer of 0 to 6. R4 is preferably

5@8 %%gﬂwg‘gwﬁgééﬂ Sitl wn:@?lﬂy tly %rn%%b%r of

b
réﬁ’ﬁd %ﬂﬁgu%bﬁgw s 33& gé‘ﬁwfc@@gﬁmhwsme kper of
%08' n‘gﬁ%@ﬁ? GQG’%P*CW?) §o)-ae aHorbbdy %fqgﬁg methyl, ethyl,

ent ane fu ycl opent en sed rin
d%%rry epht’eag@wfj .pL prepxlp T@)@Wﬁ@@gﬂs 2nex 3 %lranylethyl
ggggpane fused ring or cyc|oheptene_ fused rlng
Weranybed oF pribjephenyasthyla2- e Sthirnhenylethyl, gr or 3-

substltuted by 1 or nor e, cially 1 to 4 R5s. R4 is

eiophenylar emdbil mdmeg‘w L3 %u%ﬂw@my&éhylo@r 3-03-or
forn1the benzene fused rin O her R4 (s) is(are

%plgwpzhd mehxdgyg%myl paengthyl, %F%Mﬁth)dr
benz , . or two R4 's bound to the same carjpon atom
Isttigyl ra@%pm@nyle@mbam esupeiallzpeafenesl. f & ris preferably

carbonyl Especi al preferably, the carbon atom
R e0gemhyriep G B olko el Cobhylow Sorivh aglkipnd o Cr-Cs
substituted by nitrogen atomto form am de bond.
Alkaneylgky.t hdmopg ﬂmglyd@g@m hydrogysvinethpxy, sthesy, allyloxy,
substituted is also preferred, the substituent(s) R5(s)
ibenzleny, peatexsr andl popinmoxyrte prefiread; and yidoegennleydroxy, methoxy
chlorine, bromne, iqdine, nitro, Cl-C5 alky
(ang pestoxyl drg pmé”cm'@d Retinpteferably rha@lyogyn h@’lnomscaﬂalaucpky, Cr-
(especially benzyl), hydroxy, 10 Cl-C5 al koxy

s padiydoyorrfer-Geakamyleyh oy preferatﬂy, tydrogen, Hyldroxy, methoxy,

trifluoronethoxy, cyano, phenyl, isothiocyanato, SR6,
Sthrxy. wuzHexy.(ACkRXY CRBFOPICTPRY- petmng theggsihy ydroxy,
SO2NR7R8, CONR R8, (CH2), NR7R8 or pN( R7) COR8

(sl and agetoxy are eispeciay rpreferred.t oTh? " jsopr mbbg@ncs
Cl-C5 al kyl (especially nmethyl, ethyl or propyl),

Carbor chiirenpstiteingGepan of the ymg (se@,qmr@; el the amv@nyﬁ)tmnm carbon
and R8 independently 15 are ogen, Cl1-C5 al kyl

(chaipde whiichyoneear fixyp carbpn 910H1§r15é|’0<) sybsfitutest biorxyeer. Salifar Ry |
(especially benzyl)). The benzene fused ring is nore
pitedgsnatiny(shorAmang these, especially preferest are garban bhainhavig 5
nore substituents selected fromthe group consisting of
fcrhoniatams capsliwting a path pbtiering styeiurrandrihe parbomehaig just

et hyl ropyl, benzyl, hydrox met hox
men>t/10ne(f) aboe% in which 0¥1e carb)(;n aton¥ 1s substltuteg by oxygen, sulfur or

nitrogen atom. The k' is preferably an integer of 0 to 6. RYis preferably
CONR'R? (wherein R’ and R® are independently hydrogen, methyl, ethyl, propyl or
benzyl), or two R*s preferably bound to adjacent carbon atoms, respectively,
cooperatively form benzene fused ring, pyridine fused ring, naphthalene fused ring,
cyclopropane fused ring, cyclobutane fused ring, cyclopentane fused ring,
cyclopentene fused ring, cyclohexane fused ring, cyclohexene fused ring,

cycloheptane fused ring or cycloheptene fused ring, each of the fused rings is non-
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trifluoronmethyl, trifluoronethoxy, cyano, phenyl,
hydr oxynet hyl , hydroxyet hyl, 20 i sothi ocyanat o,

nmer capt o, met hylthio, nEthyIsqulnyI nmet hyl sul f onyl ,
met hoxynet hyl , et hoxymet hyl , lAet hoxyet hyl ,  acet oxy,

phenyl oxy, nethoxycarbonyl, ethoxycarbonyl,
nethoxycarbonylnethyl ethoxycarbonylnethyl sul f anoyl ,

th Isulfa t hyl car ba 5nethylan1no
oﬁUHﬁEﬂfﬂ';y?fi aﬁwba Hé‘e ﬁinegﬁﬁo 4% ﬁ?ﬁ Sanl &AAE Pregrably

- [ 1yl
By g o ‘BF‘i‘F%P’g‘Eﬂnyf a8 g S Kty e Es)
Wgrgggggag'wgfq%ggﬁeg%;% b o ey tap Rs”
Es I I f R10 and R11 b d
Found e @wf«’? ‘éér en%aﬁ%%g%ﬂ@y FeprAseRl D orginclemte oy

SPHoPYhn 850 H%ql XRIFEFROD. B eboixﬁg&daﬂfacem%&me@ove mentioned
-( )5 (CHQ)Z 0-(CH2) 2 k'  nust be not | ess
nyl grpvp isaubityfed by hifroggm afom thfpanﬂmslﬂ e o fthpugh the

CX =0)- and, X is a chain conprising two carbon atons
snzane tfuger et which ismgt guhsqu?lé alsp'profersed, the bainents R (s)
than 1; and in particular, in cases where (R4 )k' is a
Heace peeferablz and indgpendeetly Beerinenehlpringy brerginepiedine, nitro, C;-Cs
substituted by the R5. However, the ﬁresent_lnventlon
iadiyh faspecially methwl ethyl erpropylyderEirsakubissreciallpbenatl), dydroxy,
exanpl es of the pharmaceutically acceptable acid
dadis alboxysespesiallymesthery aredhoga |t@ﬂmrpmlethal tt@ﬂwemea@xy,
hydrochlorlc acid salt,  sulfuric sabg nitric 1
&yanp, phenyl, 1 momm §Ra<§QR §QzR iﬁ(]hﬁsz i (&P&&:C@% al t
and phosgﬂorlc bd salt:, ¢ _garboxylic .acid,
$eHoBCen ,| iGONRRY, éGHe pNRa%t ot (GH3)NEICOR® (wherein
citric acid salt, (oxalic acid salt, glutaric acid
s #n integer of A0 8; B aisthydrogen,£51+Cs allsyldespecially mathyl; ethylair d
salt, mandelic acid salt, maleic acid sglt, Renzoic
ooy 8 1Creatkenyhet@d-Co arwh (@speaially phenyl); & gadiRe indsipeadandy
acid salts such as nethanesul fonic acid salt,
archyvsegent 6rCs aliol (espedially methple athgherquppd hioe Cadd assliod
p-tol uenesul fonic acid salt and canphorsulfonlc acid
{especiallynhenmyD)- hebhe benganedusedaingds moreipiefarably noprsulstigied, or
acid salt, phosphorlc acid salt, tartaric acid salt,
ibstieled by Paeprmars sabstitnents selectedelipmythe goup spesigmeaf fluorine,
but the acid addition salt is not restricted thereto.
Adlonige: breminsxinstined sitrst methyl,rsnmaprapyl hengyle Bydipry mesherye
present invention,

trifluoromethyl, tnﬂuoromethoxy, cyano, phenyl, hydroxymethyl, hydroxyethyl,

isothiocyanato, mercapto, methylthio, methylsulfinyl, methylsulfonyl,
methoxymethyl, ethoxymethyl, methoxyethyl, acetoxy, phenyloxy, methoxycarbonyl,
ethoxycarbonyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, sulfamoyl,
dimethylsulfamoyl, dimethylcarbamoyl, dimethylamino, dimethylaminomethyl,
dimethylaminoethyl and amine. R’ is preferably hydrogen, C;-Cs alkyl, allyl or
benzyl, more preferably hydrogen or methyl. R and R" are preferably bound to
form -O-, or R is preferably hydrogen and R' is preferably hydrogen, hydroxy or

methoxy. Especially preferably, R'% and R*! are bound to form -O-.
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20 specific exanples of those wherein -X- is a carbon
chai n having two carbon atons constituting a part of

the ring structure; Y and Z are -C(=0)-; two Rd4s form
benzene fused ring which isldot substituted or
substituted by one or nore R5s; RO is hydrogen; RI10

and R11 are bound to represent -0-, that is, those
represented by the Fornula (1a) bel ow are shown |

Tabl e Amongtheicempaundsgepreseatadyd asemiadll ) apoRses Athero’ and Z
cycl opropyl rre and the_bond at 6-position is a or

e g abiaysbrialesent oulssd -Gk Ul or HOTROLTF:
t he corrpound V\/nerel n i s cyclopropyl nethyl, RZ and
stmélﬁtebmﬁ%ﬁﬁ yhandgin gasns whersro aﬂ@\%dﬂfﬂ ﬁ’@lldtanc@lgb'r -4}(FO)r and
of .the bond at the 6-position is 0, that is, Conpound
P8 ivd chaip comprigng twe casberatamis songitwtingehe ring structure, k' must be
N-[17- ycI opropyl met hyl ) - 4, 5a- epoxy- 3, 14- di hydr oxynor p
ok bess theslyand i partiquaropteasesiwheral® ks 4 Berzelefised ting, the

RRRR CPMOHOH( non- subst i t ut ed), CPMOHOH3- F CPMOHOH4- F

2GRUSt EPMIGRMeBbRhERVIOHOH3, 4, 5, 6- F CPMOHOH3- C
CPMOHOH4- O CPMOHOHS3, 6- C1 CPMOHOH4, 5- I CPMOHOH3- Br
prg-@qzwqypr,@mmemﬂgjr@egdomis not restricted to those described above.

Preferred examples of the pharmaceutically acceptable acid addition salts
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 sait, 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
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,
tartaric acid salt, methanesulfonic acid salt and the like are preferred, but the acid
addition salt is not restricted thereto.

Among the compounds of the Formula (I) according to the present invention,
specific examples of those wherein -X- is a carbon chain having two carbon atoms
constituting a part of the ring structure; Y and Z are -C(=0)-; two R*s form benzene
fused ring which is not substituted or substituted by one or more 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 .



0 0 CPMOHOH4, 5- Br CPMOHOH3- Me CPMOHOH4- Me CPMOHOHS, 6- Me
CPMOHOH4, 5- M@ CPMOHOH3- Ove  CPMOHOH4- Ove CPMOHCOH3, 6- Ove
CPMOHOH4, 5- OVe CPMOHOH3- CH CR - OH CPMOHOHS, 6- OH
CPI\/[)—|()—|45()—|CPI\/[)—|()—|3N@CF1 - NO2 CPMOHOHS3, 6- NO2
CPMOHOH4, 5- NO2  CPMOHOH3- NH2  CPMOHOH4- NH2  CPMOHOH316- NH2
CPMOHOH4, 5- NH2 Al | yl OHOH( non-substituted) Allyl OHOH3-F
Allyl OHOH4-F AT O—D—B,QQF R Al'lyl OHOH4, 5- F

ATyl OHOHS, 4,5, 6-FR1 .

(la)
Among the compounds represented by Formula (Ia), the compound wherein
R'is cyclopropylmethyl, R% and R are hydroxy, R’is 4-fluoro, and the configuration
of the bond at the 6-position is B, that is, Compound 16 of the following formula is

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

fluorophthalimide.
O
2 3
4
1 F
16
Table 1
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




All OHOH3-A Al 1OHOH4-O Al yl OHOHB, 6-C
AllylOHOH#4,5-A Al lyl OHOH3-Br Al |l yl OHOH4- Br
Al |yl OHOH3, 6-Br Al l yl OHOH4, 5-Br Al | yl OHOH3- Me
Al |yl OHOH4- Me Al | yI OHOH3, 6- MEOAI | yI OHOH4, 5- Me
Al lyl OHOH3- Ove Al lyl OHOH4- Ove Al | yl OHOH3, 6- Ove

|1yl _5-Q\e Al |yl OHOH3-OH 17 0 0 Al |yl OHOH4- OH Al |
| GRS, 6KDH GHI ly| OHEHE-BS- OH Al | yl OHOH3- NO2
APV OH@#H4 - NogE (Al |yl NS 16- Al | yl OHOH415- NO2
All%lﬂ -E;]L ATy T PN Al'l'yl OHOH3, 6- NH2
"CPM |OH' [0 3,6-Me

CPM | OH | OH 4,5-Me

CPM | OH | OH 3-OMe

CPM | OH | OH 4-OMe

CPM | OH | OH 3,6-OMe

CPM | OH | OH 4,5-OMe

CPM | OH | OH 3-OH

CPM | OH | OH 4-OH

CPM | OH | OH 3,6-OH

CPM | OH | OH 4,5-OH

CPM | OH { OH 3-NO,

CPM | OH | OH 4-NO,

CPM | OH | OH 3,6-NO;

CPM | OH | OH 4,5-NO,

CPM | OH | OH 3-NH,

CPM | OH | OH 4-NH,

CPM | OH | OH 3,6-NH,

CPM | OH | OH 4,5-NH,
Allyl | OH | OH | (non-substituted)

Allyl | OH | OH 3-F
Allyt | OH | OH 4-F
Allyl | OH | OH 3,6-F
Allyl | OH | OH 4,5-F
Allyl | OH | OH 3,4,5,6-F
Allyl | OH | OH 3-Cl
Allyl | OH | OH . 4-Cl
Allyl | OH | OH 3,6-Cl
Allyl | OH | OH 4,5-Cl
Allyl | OH | OH 3-Br
Allyl | OH | OH 4-Br
Allyl | OH | OH 3,6-Br
Allyl | OH { OH 4,5-Br
Allyl | OH { OH 3-Me
Allyl | OH | OH 4-Me
Allyl | OH { OH 3,6-Me
Allyl | OH | OH 4,5-Me
Allyl | OH | OH 3-OMe
Allyl | OH | OH 4-OMe
Allyl | OH | OH 3,6-OMe
Allyl | OH | OH 4.5-OMe

Allyl | OH | OH 3-OH




CPMHOH( non- substi t uted) CPMHOH3- F CPVHOH4- F CPMHOH3, 6- F
CPVHOH4, 5- F CPIVHOH3, 4, 5, 6- F CPVHOH3- O CPMHOH4- C

CPVHOHS, 6-CI CPMHOH4, 5-C CP
CPVHOHS, 6- Br

CPMHOH4, 5- Br

- Br CPMHOH4- Br

CPVHOH3- Me CPMHOH4- Me

CPVHOHS, 6- M CPMHOH4, 5- M2 CPMHOHS- OVe CPMHOH4- Ove

PMHOH4-—5—OMe—CPVHOH3- OH CPMHOH4 - CH

- N2 CPVHOH4- NO2

DA Iad h C)

coh b @H P OB o 40y cop
CPNIDHB , GH NARHGPIVHOBEB-OHNCO2 - CPVHOH3 - NH2
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 |CH 3-Cl
CPM H | OH 4-Cl
CPM H | OH 3,6-C}
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 |OCH 4,5-Me
CPM H |[OH 3-OMe
CPM H | CH 4-OMe
CPM H |OH 3,6-OMe
CPM H | OH 4,5-OMe
CPM H |OH 3-OH
CPM H |OH 4-OH
CPM H |OH 3,6-OH
CPM H |OH 4,5-OH
CPM H | OH 3-NO;
CPM | H |OH 4-NO;
CPM H |OH 3,6-NO,
CPM H |OH 4,5-NO,
CPM H | OH 3-NH,
CPM | H {OH 4-NH;
CPM | H |OH 3,6-NH,




CPMHOH4- NH2 CPVHOH3, 6- NH2 18 0 0 CPMHOH4, 5- NH2
Al | yl HOH( non- substituted) Allyl HOH3-F Al |yl HOH4- F
A1yl HOH3, 6-F Al lyl HOH4, 5-F Al | yl HOH3, 4, 5, 6-F
Al |yl HOH3-C Al lyl HOH4-d Al IIg] HOH3, 6-C Al | yl HOH4, 5-C1
Al |yl HOH3- Br Al |yl HOH4- Br Al |yl HOH3, 6- Br Al | yl HOH4, 5- Br
ALDS I B AL O S

CPVIPEET SOHY Y A5 INEREVE A
AABT P Tl (onveubidSeg A | y! Hok- O

Allyl | H |OH 3-F

Allyl | H |OH 4F

Allyl | H |OH 3,6F

Allyl H |OH 4,5-F

Allyl H |OH 3,4,5,6-F

Allyl | H |OH 3-Cl

Allyl H |OH 4-Cl

Allyl | H |OH 3,6-Cl

Allyl H |OH 4,5-Cl

Allyl H | OH 3-Br

Allyl | H |OH 4-Br

Allyl H |OH 3,6-Br

Allyl H |OH 4,5-Br

Allyl | H |OH 3-Me

Allyl | H |OH 4-Me

Allyl | H |OH 3,6-Me

Allyl | H |OH 4,5-Me

Allyl | H |OH 3-OMe

Allyl H |OH 4-OMe

Allyl | H |OH 3,6-OMe

Allyl | H |OH 4,5-OMe

Allyl H | OH 3-OH

Allyl | H |OH 4-0H

Allyl | H |OH 3,6-OH

Allyl H |OH 4,5-OH

Allyl | H |OH 3-NO,

Allyl | H |OH 4-NO,

Allyl H |OH 3,6-NO;

Allyl H |OH 4,5-NO-

Allyl | H [OH 3-NH,

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




Al |yl HOH4, 5- OH Al | yl HOH3- NO2 Al | y| HOHA- NOR
Al | 'yl HOH3, 6- NO2 Al |yl HOH4, 5- NO2 Al | yI HOH3- NH2 Al |y

HOH4- NH2 R Al |

CPMOACOH( non- substituted) CP

| HOH316- NH2 Al l,yl HOH4, 5- NH2

NGACOHB- F CPMOACOHA- F

CPMOACOH3, 6- F CPMOACOH4, 5- F CPMOACOH3, 4, 5, 6-F

3.

CPMOAC OH4- Br

cOH3,6-A 19 9 O
CPMOACOH3, 6- Br

CPMOAG (13- Mo CPMOACOH4- M CPMOACOH3, 6- Me

CPMDACOHR- Gl CPMDACOHA- O CPN

CRIAMC ORAcH-@H |CPMOAG A3 - Br

CRNAC DOACS-BH
CPM | OAc | OH 4-Br
CPM | OAc | OH 3,6-Br
CPM | OAc | OH 4,5-Br
CPM | OAc | OH 3-Me
CPM | OAc | OH 4-Me
CPM | OAc | OH 3,6-Me
CPM | OAc| OH 4,5-Me
CPM | OAc|OH 3-OMe
CPM | OAc | OH 4-OMe
CPM | OAc | OH 3,6-OMe
CPM | OAc | OH 4,5-OMe
CPM | OAc | OH 3-OH
CPM | OAc | OH 4-OH
CPM | OAc | OH 3,6-OH
CPM | OAc | OH 4,5-OH
CPM | OAc | OH 3-NO;
CPM | OAc | OH 4-NO;
CPM | OAc | OH 3,6-NO;
CPM | OAc { OH 4,5-NO,
CPM | OAc | OH 3-NH;
CPM | OAc{ OH 4-NH,
CPM | OAc { OH 3,6-NH;
CPM | OAc | OH 4,5-NH;
Allyl | OAc | OH | (non-substituted)
Allyl | OAc | OH 3-F
Allyl | OAc | OH 4-F
Allyl | OAc | OH 3,6-F
Allyl {OAc | OH 4,5-F
Allyl | OAc | OH 3,4,5,6-F
Allyl | OAc | OH 3-Cl
Allyl | OAc | OH 4-Cl
Allyl | OAc | OH 3,6-Cl
Allyl | OAc| OH 4,5-Cl
Allyl 1 OAc | OH 3-Br
Allyl | OAc | OH 4-Br
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 | OAc | OH 4,5-Me
Allyl | OAc | OH 3-OMe




10

CPMOACOH4, 5- M2 CPMOACOH3- Ove  CPMOACOH4- Ove
CPMOACOH3, 6- OVe CPMOACOH4, 5- Ove CPMOAC OH3- OH
CPMOACOH4- OH CPMOACOH3, 6- OH CPMOAcOH4, 5- CH
CPMOAC OH3- NO2  CPMOAC OH4- NO2 MOAC OH3, 6- NO2
CPMOACOH4, 5- NO2 CPMOAC OH3- NH2  CPMOAC OH4- NH2
CPMOACOH3, 6- NHZ2 _CPMOACOH4, 5- NH2

AlAT CAOBH(|NOH-|subs4i-OMeed) Al |yl CAcCOH3-F Al | yl OAcOH4- F
/_—\!Alwll 9 e QH MA! IMQ@(MQ—M,N&- F Allyl OAcOH3, 4,5, 6-F
A A OH A T S S o Wl y) A B
AFRFOAEH A PHCASOH3-Br Al | yl QAcOH4- Br
AAI ChOAay QBRr A | F0Bhc g [5- Br

Allyl | OAc | OH 4-OH

Allyl { OAc | OH 3,6-OH

Allyl | OAc | OH 4,5-OH

Allyl | OAc | OH 3-NO,

Allyl | OAc | OH 4-NO,

Allyl | OAc | OH 3,6-NO,

Allyl | OAc | OH 4,5-NO,

Allyl | OAc | OH 3-NH;

Allyl | OAc | OH 4-NH,

Allyl | OAc | OH 3,6-NH,

Allyl | OAc | OH 4,5-NH;

Among the compounds of the Formula (I} according to 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*
form benzene fused ring which is not substituted or substituted by one or more Rss;
R’is hydrogen,; R’ and R'" are bound to represent -O-, that is, those represented by

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

(Ib)

Among the compounds represented by Formula (Ib), the compound wherein
R'is cyclopropylmethyl, R% and R® are hydroxy, which does not have R* other than a
benzene fused ring, R%is 6-fluoro, and the configuration of the bond at the 6-position
is B, that is, Compound 82 of the following formula is named 2-[17-
(cyclopropylmethyl)-4,5a-epoxy-3,14-dihydroxymorphinan-6-yl]-6-fluoro-2,3-

dihydro-isoindol-1-one.



Al lyl OAcOH3- Me Al l yl CACOH4- Me Al | yl CACOHS, 6- Me

Al lyl CAcOH4, 5-Me Allyl OAcOH3-OVe 20 0 Al Iyl CAcOH4- Ove
Al'lyl CAcOH3, 6-Ove All 1CAc 5-0Ove Al'l yl OACOH3- OH

Al lyl OAcOH4-OH Al | QAcOHB, 6- Al'lyl OAcO#4, 5- CH

Al lyl OACOH3- NO2 Al l yl OACOH4- NO2 Al | yl OAcOH316- NO2

Al'lyl QAcOH4, 5- NO2 Al | yl CAcOH3- NH2 Al | yl QAcOH4- NH2

Al 1yl OAcOH3, 6- NH2 Al | yl OAcOH4y,5- NH2 Anong t he conpounds
of the Formula (1) pac 29 the present invention,
speci fic exanples &ﬁ’?ﬁ;*-‘ A -XQis a carbon

chai n having three carbo jfifuting a part of
the ring structure; Y|s~-i >, ary I s val ence bond,;
two Rd4s form benzene fus CME not
substituted or substituted ne FS; 5 RO is
hydrogen; R10 and R 1 are sFe56nt - 0-, that

is, those represented by the o | by bel ow are
shown in Table 2. (Ib) Anmong the conpounds represented
by Formula (1b), the conpound whg2ein

Table 2

R' [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 | CH - 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




R is cyclopropylnmethyl, R2 and R3 are hydroxy, which
does not have R4 other than a 10 benzene fused ring, R5
is 6-fluoro, and the configurgtion of the bond at the
6-position is p, that is, Conpound 82 of the follow ng
forrrula Is named 2-[17-

.uu pY Ay —4—5ar-epexy—3—14-di mor phi nan-

A T T I o Ty hc o ieh ndal | -one. 21 GH ¢

zﬂsldylo oib| B R‘ R7t _RRR| CPMCH&XEI( non{subst i t ut ed)
CRAIGHOHOH FOEPMOHOH: 5- F CPMOHé- F CIPMOHOH- 7- F

1O POl IOH4,b, 6, /<! VOROH- 4- Cl
CP} '1' -I-ij ] MoOHOH-6-—"C—CPv —~¢ch CPMOHOH 5, 6- C1
4- Ve MoHGH- 5- M CP 6= Mg CPMOHOH 7- Me

o WO 6ORB| cpVOHOH 4F Ve 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

CPM | H |OH - (non-substituted)

CPM | H [OH - 4-F

CPM | H { OH - 5-F

CPM | H |OH - 6-F

CPM | H |OH - 7-F

CPM | H |OH - 5,6-F

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

CPM | H |OH - 4-C]

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-Mec

CPM | H |OH - 7-Me

CPM | H |OH - 5,6-Me

CPM [ H | OH - 4-OMe

CPM | H {OH - 5-OMe

CPM H | OH - 6-OMe

CPM | H | OH - 7-OMe

CPM | H | OH - 5,6-OMe

Allyl | H [OH - (non-substituted)

Allyl [ H |OH - 4-F

Allyl | H |[OH - 5-F

Allyl | H |OH - 6-F

Allyl | H |OH - 7-F

Allyl | H |OH - 5,6-F

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

Allyl | H [OH - 4-Cl

Allyl | H |OH - 5-Cl

Allyl | H [OH ; 6-Cl




CPMOHOH- 5- Ove CPMOHOH- 6- Ove CPMOHOH- 7- Ove

CPMOHOH- 5, 6- Ove Al | yl OHOH- ( non- substi t ut ed)
Al 1yl OHOH 4-F Al |yl OHOH 5-F Aj3l yl OHOH 6-F Al |yl OHOH- 7-F
Al |yl OHOH 5, 6-F Al | yl OHOH 4, 5, 6, 7-F Al | yl OHOH 4- O
Allyl OHOH-5-O All yl OHOH 6-CI 22 0 0 AlTyl CHOH7-C
oHeH-—5—6—c—A-H—oHoH4-Me AL L y] 5- e

Y bflm'F? SO Al |yt o] 7- e 7281 yI OHdH 5, 6- Me
AANNOHGE 408VE Al |yl OHOH 5- Cve-QAl | yI PHOH 6- OVe
AIAT1OHCHF TORVE Al Tyl OHOH 5, 64008
CAYHPH (AONofppsT 1 TuTed) | CPVHRRZ=F

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

CPM | OH | OH OH (non-substituted)

CPM | OH | OH OH 4-F

CPM | OH | CH OH 5-F

CPM | OH | OH OH 6-F

CPM | OH | OH OH 7-F

CPM [OH | OH OH 5,6-F

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

CPM [ OH | OH OH 4-Cl

CPM | OH | OH OH 5-Ci

CPM | OH | OH OH 6-Cl

CPM |OH | OH OH 7-Cl

CPM | OH | OH OH 5,6-Cl1

CPM [OH | OH OH 4-Me

CPM | OH | OH OH 5-Me

CPM | OH | OH OH 6-Me

CPM | OH | OH OH 7-Me

CPM | OH | OH OH 5,6-Me

CPM | OH | OH OH 4-OMe

CPM | OH | OH OH 5-OMe

CPM |(OH | OH OH 6-OMe

CPM | OH | OH OH 7-OMe

CPM | OH | OH OH 5,6-OMe

Allyl | OH | OH OH (non-substituted)

Allyl | OH | OH OH 4-F

Allyl | OH | OH OH 5-F

Allyl | OH | OH OH 6-F

Allyl | OH | OH OH 7-F

Allyl |OH | OH OH 5,6-F

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

Allyl | OH | OH OH 4-Cl

Allyl | OH | OH OH 5-Cl

Allyl | OH | OH OH 6-Cl




-F CPVHOH 6- F CPMHOH 7- F CPMHOH- 5, 6- F

5,6, 7-F CPVHOH 4-d CPMHOH 5-d  CPMHOH- 6- Cl
CPVHOH 7-d  CPMHOH 5, 6- O CPVHOH 4- Me CPVHOH- 5- Me
CPI\/H()+6NECPNHO+7M9CPNH®41-56NECPNHO+4OVE
CPVHOH 5- OMe  CPVHOH- 6- OVe CPVHOH 7- OV CPVHOH- 5, 6- OVe
Al |yl HOH (non-substituted) Allyl HOH4-F Al yl HOH 5-F

Al Hi [yl 7-F A

AiAn&:lJ A 5HA’ ) 6g_ll- yHHOH I‘WI’¢IO;\I|- ?& )H[(:}F 5-d

NALL FOH 8L 0" TOH 56Cl

""Allyl |OH | OH OH 4-Me
Allyl {OH | OH OH 5-Me
Allyl | OH | OH OH 6-Me
Allyl | OH | OH OH 7-Me
Allyl | OH | OH OH 5,6-Me
Allyl | OH { OH OH 4-OMe
Allyl | OH | OH OH 5-OMe
Allyl | OH | OH OH 6-OMe
Allyl | OH | OH OH 7-OMe
Allyl | OH |{ OH OH 5,6-OMe
CPM | H |OH OH (non-substituted)
CPM | H |OH OH 4-F
CPM | H {OH OH 5-F
CPM | H | OH OH 6-F
CPM | H |OH OH 7-F
CPM | H |OH OH 5,6-F
CPM | H |OH OH 4,5,6,7-F
CPM | H |OH OH 4-Cl
CPM | H |OH OH 5-Cl
CPM | H {OH OH 6-Cl
CPM | H {OH OH 7-Cl
CPM | H | OH OH 5,6-Cl
CPM | H | OH OH 4-Me
CPM | H | OH OH 5-Me
CPM | H | OH OH 6-Me
CPM |{ H |OH OH 7-Me
CPM | H |OH OH 5,6-Me
CPM | H [OH OH 4-OMe
CPM | H [OH OH 5-OMe
CPM | H |{OH OH 6-OMe
CPM | H |OH OH 7-OMe
CPM | H |OH OH 5,6-OMe
Allyl | H |OH OH (non-substituted)
Allyt | H |OH OH 4-F
Allyt | H | OH OH 5-F
Allyl | H | OH OH 6-F
Allyl | H |[OH OH 7-F
Allyl H | OH OH 5,6-F
Allyl | H | OH OH 4,5,6,7-F
Allyl | H | OH OH 4-Cl
Allyi | H | OH OH 5-Cl
Allyl | H | OH OH 6-Cl




0 0 Allyl HOH7-d

Al Lyl HOH5-Me Allyl

Al Lyl HO+ 5, 6-Me Al

Al |yl HOH 6- OVe Al | yi HOH- 7-
S

Al lyl HOH5,6-C Al |yl HOH 4- Me
HOH 6- Me Al | yl HOH 7- Me

yl HOH 4- OVe Al | yl HOH 5- OMVe

OMVZ5Al | yl HOH 5, 6- OMVe

CPMOHOHOH( non- substi t ut ed) CPMOHOHOH4- F CPMOHOHOHS- F

o - FofPVLr
CHI - )\ 7
4 P H 1OHS
conbichcils| @Fhy  OF -Me
Allyl | H [OH OH 5-Me
Allyl | H | OH OH 6-Me
Allyl | H | OH OH 7-Me
Allyl | H | OH OH 5,6-Me
Allyl | H | OH OH 4-OMe
Allyl | H |OH OH 5-OMe
Allyl | H |OH OH 6-OMe
Allyl | H |OH OH 7-OMe
Allyl | H | OB OH 5,6-OMe
CPM | OH | OH | CH;COOMe | (non-substituted)
CPM | OH | OH | CH,COOMe 4-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-Cl1
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
flyl | OH | OH | CH,COOMe 5-F
Allyl | OH | OH | CH,COOMe 6-F
Allyl | OH | OH | CH,COOMe 7-F
Allyl | OH | OH | CH,COOMe 5,6-F
Allyl | OH | OH | CH,COOMe 4.56,7-F
Allyl | OH | OH | CH,COOMe 4-Cl
Allyl | OH | OH | CH,COOMe 5-Cl
Allyl | OH | OH | CH;COOMe 6-Cl




CPMOHOHOH7- OVe CPMOHOHOHS, 6- OMVe

Al | yl OHOHOH( non- subst i t ut ed) Agllyl OHOHOH- F

Al | yI OHOHOH5- F Al | yI OHOHOHB- ROAI | yI OHOHOH7- F

Al l yl OHOHOHS, 6-F Al | yl OHOHOH4, 5, 6, 7- F Allyl OHOHOH4- O

Al 1yl OHOHOHS5- G Al Lyl OHOHOHG6-Cl 24 0 0 Al l yl OHOHOH7- T
ﬁ:Al%lmem-@ézggg)m@%@éI ;A\l : 10—|O—|O—lg- &
...‘a‘l -1 y el W’ A |m|l-—’- AlLL e
gAllt/y;l 3 @-I_tv y; _c Ay | OHOHOHG- Ove
CAlbHOOF bR GHCO 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
CPM | H | OH | CH,COOMe | (non-substituted)
CPM | H | OH | CH,COOMe 4-F
CPM | H { OH | CH,COOMe 5-F
CPM | H | OH | CH,COOMe 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
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CPVHOHOH4- F CPMHOHOHS- F CPMHOHOHG- F CPMHOHOHT? - F
CPMHOHOHS, 6- F CPVHOHOH4, 5, 6, 7- F CPMHOHOH4- Cl

CPMHOHOH5- CI CPVHOHOHG- I CP -Cl  CPNHOHOHS, 6- C
CPMHOHOH4- Me CPVHOHOHS- Me CP -Me CPNVHOHOH7- Me
CPMHOHOH5, 6- Me CPMHOHOH4- OMe  CPVHOHOHS- OVve
CPMHOHOHE- OVe  CPNHOHOHT - CPVHOHOHS, 6- Ove

| ANNTHOHEH( 03h| EBLEOOME d) AR-G1 HOHO- F Al | y1 HOHOHS- F
Al Ay OH ACHyC /- F 78 6ydHOHOMS, 6- F
Wm DCILECO@My HORGi O A y| HOHOHS- C

Hyl "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 of the Formula (I) according to the present invention,
specific examples of those wherein -X- is a carbon chain (single bond or unsaturated
bond) having two carbon atoms constituting a part of the ring structure; Y and Z are
-C(=0)-; R’ is hydrogen; R' and R are bound to represent -O-, that is, those

represented by the Formula (Ic) below are shown in Table 3.

(le)

Among the compounds represented by Formula (I¢), the compound wherein
R'is cyclopropylmethyl, R% and R® are hydroxy, R*is 2-ethylidene, and the
configuration of the bond at the 6-position is B, that is, Compound 22 of the
following formula is named N-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-

dihydroxymorphinan-6p-yl]-2-ethylidene-succinic imide.



Al |yl HOHOH7-CO Al |

| HOHOHS, 6-C Al | yl HOHOHA- e

| HOHOHS- Me Al | yl HOHOHG- Me Al | yl HOHOH?7 - Me
| HOHOHS, 6- Me Al | yl HOHOH4A-@ve Al |l | HOHOHS5- Ove
| HOHOHG- Ove Al |yl HOHOH7- Ove Al | yl HOHOHS, 6- Ove

CPMOHOHCH2COOMe( non- subst i t ut ed) CPMOHOHCH2COOMWe4- F
CPMOHOHCH2 COOMVE5- F - CPMOHOHCH2 COOME 6- F

22
Table 3
R' | R*| R”] 2-3bond R*
CPM | OH | OH | single bond {non-substituted)
CPM | OH | OH | single bond 2-methylene
CPM | OH | OH | single bond 2-ethylidene
CPM | OH | OH | single bond 2-propylidene
CPM { OH | OH | single bond 2-butylidene
CPM | OH | OH | single bond 2-cyclohexylmethylene
CPM | OH | OH | single bond 2-Benzylidene
CPM | OH | OH | single bond 2-phenethylidene
CPM | OH | OH | single bond 2-metyl
CPM | OH | OH | single bond 2-ethyl
CPM | OH | OH | single bond 2-propyl
CPM | OH | OH | single bond 2-butyl
CPM | OH | OH | single bond 2-cyclohexylmethyl
CPM | OH | OH | single bond 2-benzyl
CPM | OH | OH | single bond 2-(4-methyl-benzyl)
CPM | OH | OH | single bond 2-(4-fluoro-benzyl)
CPM | OH | OH | single bond 2-(4-Chloro-benzyl)
CPM | OH | OH | single bond 2-(4-trifluoromethoxy-benzyl)
CPM | OH | OH | single bond 2-phenetyl
CPM | OH | OH | single bond 2-phenoxy
CPM | OH { OH | single bond 2-(4-methyl-phenoxy)
CPM | OH | OH | single bond 2-(4-fluoro-phenoxy)
CPM [ OH | OH | single bond 2-(4-chloro-phenoxy)
CPM | OH | OH | single bond Cyclopropano
CPM | OH | OH | single bond Cyclopentano
CPM | OH | OH | single bond Cyclohexano
CPM | OH | OH | single bond Cyclohexeno
CPM | OH | OH { single bond 2-Ph
CPM | OH | OH | single bond 2,3-Ph
CPM | OH | OH | double bond (non-substituted)
CPM | OH | OH | double bond 2-Ph
CPM | OH | OH | double bond 2,3-Ph




CPMOHOHCH2COOMES, 6- Me - CPMOHOHCH2 COOVE4- OVe

CPMOHOHCH2 COOMES- OVe - CPMOHOHCH2 COOVE6- OlVe
CPMOHOHCH2COOME 7- OV CPMOHOHCH2 COOMES, 6- OMe

Al | 'yl OHOHCH2COOMe( non- subst i 2t ed) Al | yl OHOHCH2000Me4- F
Al | yl OHOHCH200OMES- F Al | yI OHOHCH2 COOMES- F
AIIyIC]—|C]—|CHZCCI]\/b7 F Allyl OHOHOH2000MES, 6- F

¢wb e BHAAE iﬁﬁﬁzond. al &dcuzcww"?‘%%;_nun 0
nGRYHPHC lechond| || y| oHoHOHDCOONBIde- ¢
N ANyt CHOHGHOBQOsibgleMond\ || vI OHOHCH2 Goohebstitbted)

Al Alyst CHOHGHBBQOMaSteMand || Y1 OHOHCH2 OQ0WR hryMae
AN SRRSO sngle Bond (7 | Y - cettivhdene
OSSO T AR s
Allyl |OH|OH | singlebond | ~ 2-butylidene
Allyl | OH | OH ! single bond 2-cyclohexylmethylene
Allyl | OH | OH | single bond 2-Benzylidene
Allyl | OH | OH | single bond 2-phenethylidene
Allyl | OH | OH | single bond 2-metyl
Allyl | OH | OH | single bond 2-ethyl
Allyl | OH | OH | single bond 2-propyl
Allyl | OH | OH | single bond 2-butyl
Allyl | OH | OH | single bond 2-cyclohexylmethyl
Allyl | OH | OH | single bond 2-benzyl
Allyl | OH | OH | single bond 2-(4-methyl-benzyl)
Allyl | OH | OH | single bond 2-(4-fluoro-benzyl)
Allyl | OH | OH | single bond 2-(4-Chloro-benzyl)
Allyl | OH | OH | single bond 2-(4-trifluoromethoxy-benzyl)
Allyl | OH | OH | single bond 2-phenety!

Allyl | OH | OH | single bond 2-phenoxy

Allyl | OH | OH | single bond 2-(4-methyl-phenoxy)

Allyl | OH | OH | single bond 2-(4-fluoro-phenoxy)

Allyl | OH [ OH | single bond 2-(4-chloro-phenoxy)

Allyl | OH [ OH | single bond Cyclopropano

Allyl | OH | OH | single bond Cyclopentano

Allyl | OH | OH | single bond Cyclohexano

Allyl | OH | OH | single bond Cyclohexeno

Allyl | OH | OH | single bond 2-Ph

Allyl | OH | OH | single bond 2,3-Ph

Allyl | OH | OH | double bond (non-substituted)

Allyl | OH | OH | double bond 2-Ph

Allyl | OH | OH | double bond 2,3-Ph

Allyl | OH | OH | double bond Cyclohexeno

Allyl | OH | OH | double bond Pyridino

Among the compounds of the Formula (I) according to 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; R’ is
hydrogen; R'® and R"! are bound to represent -O-, that is, those represented by the

Formula (Id) below are shown in Table 4.



CPMHOHCH2COOME( non- substi t ut ed) CPVHOHCH2COOMe4- F
CPMHOHCH2 COOME5- F CPMHOHCH2 COOMVE6- F CPMHOHCH2 COOMR 7 - F
CPMHOHCH2 COOMES, 6- F CPMHOHCH2 4,5,6,7-F
CPVHOHCH2COOMVE4- G CPVHOHCH2 5-C

CPVHOHCH2COOME6- CI - CPVHOHCH2 COOME 7- Cl

CPVHOHCH2 COOMES, 6- O CPMHOHCH2 COOVE4 - ME

CPMVHOHCH2 COOMES- M2 CP

Al 1yl HOHCH2O0OME6- F Al
y . rno- ,6,7-F

Allyl HOHOHZCOOMEA- O Al Y] ﬁoﬁ&mcooves a
(id)
Among the compounds represented by Formula (Id), the compound wherein
R'is cyclopropylmethyl, R? and R are hydroxy, R*is 3-benzyl, and the
configuration of the bond at the 6-position is B, that is, Compound 47 of the
following formula is named 3-benzyl-1-[1 7-(cyclopropylmethyl)-4,50.-epoxy-3,14-

dihydroxymorphinan-6B-yl]-pyrrolidin-2-one.

47
Table 4
R\ [R*[R*] 3-4bond R
CPM | OH | OH | single bond (non-substituted)
CPM | OH | OH | single bond 3-methylene
CPM | OH | OH | single bond 3-ethylidene
CPM | OH | OH | single bond 3-propylidene
CPM | OH | OH | single bond 3-butylidene
CPM | OH | OH | single bond 3-cyclohexylmethylene
CPM | OH | OH | single bond 3-Benzylidene
CPM | OH | OH | single bond 3-phenethylidene
CPM | OH | OH | single bond 3-metyl
CPM [ OH | OH | single bond 3-ethyl
CPM | OH | OH | single bond 3-propyl
CPM | OH | OH | single bond 3-butyl
CPM | OH | OH | single bond 3-cyclohexylmethyl




Al | yl HOHCH2COOWe6- A 27 Al | yl HOHCH2OO0OWe7- Cl
Al |yl HOHCH2COOWe5, 6-C1 Al I | HOHCH2000Me4- Me

Al | y] HOHCH2000OWve5- e Al 1 , COOVe6- M2 Al |
1HOHCH2COOME7- M2 Al | yl HOHCH2 5,6-M All
| HOHCH2COOMWe4- Ove Al | yl HOHCH2000Me5- Ove
Al yl 6-Qve Al |yl HOHCH2 COOMVE7- Ove
A CEMHOAEHP 08D Msthgte @dd Anong t he conpehgngd of the
fracPmMl 8 OH ) OREE @il ¥bnkdO| t Ne P es g0l mEhFNbendRl)
9 p@l@MT E).H f i (E §Perbotn' (.)i,(:‘f vvnei ELIlLMQOTR l}?ﬂ%ﬁ :;uu
¢t f Y Asat+tate MO
q @Mn QP T'ﬁr T ) ul?ﬂnFnﬂ a_part éf(%@ﬂ Wm]t)ructure
G pO&F FOHY sipglebard | s hy d3®mﬂu®me&nw-ﬁémal)e
thatibd | OH pEHeS 8itigle $dnd [ hat is, thogeplenegpresented by
tr@Pﬁ? o aQHC)si %wﬂqare Shown i n '.’:fﬂe O’é&, :—( U/;i i—(d
IC;PM-\I Q}lf COTl buollllé? ept c:,cu1 f‘f n ] ménx" €
t-he' Sompotihdgd -4 é'rng Ls r~\/r~l fax ?}}9 5P, Qﬂ : 2 and
RELBMe Bk smgleabond. bt hyl | dent(4-Sberorphenoxy)
¢ACPMguOA | OH Dfinglebdadnd at t he B{4polsbtd-pienbsy) 3, t hat
i SCP¥40 MR NOH2P S&fglgg@dlo fol Tow ngdye lofiipané S naned
I CpNT | BYF] BF PRI’ 1, 5 Ep?xfgnﬁl?opgn, A
“;CW LOH |OH smglekbo“ﬁdy i yclohexano
CPM | OH | OH | single bond Cyclohexeno
CPM (OH |OH | single bond 3-Ph
CPM jOH | OH | single bond 3,4-Ph
CPM | OH | OH | double bond {non-substituted)
CPM [ OH | OH | double bond 3-Ph
CPM [ OH | OH | double bond 3,4-Ph
CPM | OH | OH | double bond Cyclohexeno
CPM | OH | OH | double bond Pyrido
Allyl | OH | OH | single bond (non-substituted)
Allyl | OH | OH | single bond 3-methylene
Allyl | OH | OH | single bond 3-ethylidene
Allyl | OH | OH | single bond 3-propylidene
Allyl | OH | OH | single bond 3-butylidene
Allyl | OH | OH | single bond 3-cyclohexylmethylene
Allyl | OH | OH | single bond 3-Benzylidene
Allyl | OH | OH | single bond 3-phenethylidene
Allyl | OH | OH | single bond 3-metyl
Allyl | OH | OH | single bond 3-ethyl
Allyl | OH | OH | single bond 3-propyl
Allyl | OH | OH | single bond 3-butyl
Allyl | OH | OH | single bond 3-cyclohexylmethyl
Allyl | OH | OH | single bond 3-benzyl
Allyl | OH | OH | single bond 3-(4-methyl-benzyl)
Allyl | OH | OH | single bond 3-(4-fluoro-benzyl)
Allyl | OH | OH | single bond 3-(4-Chloro-benzyl)
Allyl | OH | OH | single bond 3-(4-trifluoromethoxy-benzyl)
Allyl | OH | OH | single bond 3-phenetyl
Allyl | OH | OH | single bond 3-phenoxy
Allyl | OH | OH | single bond 3-(4-methyl-phenoxy)
Allyl | OH [ OH | single bond 3-(4-fluoro-phenoxy)
Allyl | OH | OH | single bond 3-(4-chloro-phenoxy)




10

0 S Table 3 R RR2-3 bondR CPMOHOHsi ngl e

bond( non-substituted) CPMOHOHsi ngl e bond2- net hyl ene
CPMOHOHsI ngl e bond2- et hyl i de CPMOHOHSsI ngl e

bond2- propyl i dene CPMOHCOHsI na(lie bond2- but yl i dene
CPMOHOHsi ngl e bond2- cycl ohexyl net hyl ene CPMOHOHsI ngl e
hond?- Benzyl i dene CPMOHOHS| ngl_e bond2- phenet hyl i dene
CRAMBHICHOEhgOH beingR-tomtly] CPMOHOHs | Qiytleptopan®- et hyl
CRMIHCGHOHNOOE bemgk-tmapry!  CPMOHOHSi(Rglopediansi2- DUT YT
et LRt DR 3%%%@48 2 poria—n GRS AN
FVO g H | sinale jordf| oy o hpn7vl ingle
HWiyd - ( @HCHDHr o sipglebpinil [CPMOHOHS | ngl e 3 Ph

DXIH - ( OH I OHI Jusingleionaxy - benzyl ) CPM3HEEI ngl e
Pl .;pﬁﬂ“@yl' oI b NG e DONTTIReiied)
@[@L ji’llf! ‘Jar Ua)q‘uif’i ﬁ\(v‘g‘l\l (\::I)KI pllC:Izzlyé3\#‘lvu_M DI LIL}
Ml | QHCHDB: ldoublabond) | cPMOHOHSi ngl &-48hdCycl opr opano
CRARHOHOHN9OH |bdoubybdndpent ano  CPMOSidkihexdre

Dy coOBheaRNodsiBMBdadsl ngl e bondCycTmpgseno

Among the compounds of the Formula (I) according to the present invention,

gc

specific examples of those wherein —X(R4)k_2- is -A-; Y and Z are valence bonds; 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 (Ie) below are shown in Table 5.

(le)

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

R'is methyl, R%is hydrogen, RYis hydroxy, -A- is -(CH,)3-, that is, Compound 1 of
the following formula is named 4,5a-epoxy-6p-tetrahydroquinolino-17-methyl-

morphinan-3-ol.
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CPMCOHOHsi ngl e bond2- Ph CPMOHOHsI ngl e bond2, 3- Ph
CPMOHOHdoubl e bond( non-substituted) CPMOHOHdoubl e
bond2- Ph CPMOHOHdoubl e bond2,$+ Ph 29 0 CPMOHOHdoubl e
bondCycl ohexeno CPMOHOHdoubl e bondPyri do

Al'l yl OHOHsi ngl e bond(non-substituted) Allyl OHOHsi ngl e
bond2- net hyl ene Al | yl OHOHsi ngl e bond2- et hyl i dene

Al | yl OHOHsi ngl e bond2- propyl i dene Al4 yl OHOHsi ngl e
bond2- butyl i dene Al hy] ORQpsi~agl e g
bond2- cycl ohexyl net yNe ‘
bond2- Benzyl i dene Al | ¥
Al'l yl CHOHsi ngl e bond2¢ :
Al |yl OHOHsi ngl e bond2-Yr.gpyd Al Jlyl CHgHsi ngl e
bond2- butyl Allyl OHOHsI ycl ohexyl et hyl
Al | yl OHOHsi ngl e bond2- bag i ngle
bond2- (4- net hyl - benzyl) ATl I ingl e
bond2- (4-fl uoro-benzyl) Al lyl OHOHsi ngl e
bond2- (4- Chl oro-benzyl ) Al lyl GHOHsi ngl e
bond2- (4-trifl uoronet hoxy-benzyl) Allyl OHOHsi ngl e

bond2-Amh lcoipbiik dened :
Allyl orms&‘t?e%fg Eondogﬁ? met ga@&gﬁga%\?%é?éo? pound wherein

. . .
R’ is methyl, R%is hydrogen, Ris hydroxy, -A- is -(CH),-O-, that is, Compound 4

of the following formula is named 4,5a-epoxy-6B-(3,4-dihydro-2 H-
benzo[1,4]oxadino)-17-methyl-morphinan-3-ol.

(R

Among the compounds represented by Formula (Ie), the compound wherein
R' is methyl, RZ and R are hydroxy, -A- is -CHp-CO-NMe-, that is, Compound 8 of
the following formula is named 4-[4,5a-~epoxy-3,14-dihydroxy 17-methylmorphinan-
6p-yl]-1-methyl-3,4-dihydro-1 H-quinoxalin-2-one.

8

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



OHOHsi ngl e bond2- (4-fl uoro-phenoxy) P Allyl OHOHsi ngl e
bond2- (4- chl or o- phenoxy) Al |yl OHOHsi ngl e

bondCycl opropano Al | yl OHOHsi ngl e bondCycl opent ano

Al'l yl OHOHsi ngl e bondCycl ohexéﬁo Al'l yl OHOHsi ngl e
bondCycl ohexeno Al | yl OHOHsi ngl e bond2- Ph

Al l'yl OHOHsi ngl e bond2, 3- Ph Al | yl OHOHdoubl e

BB S T s,
pehis i&ﬁqﬂf@fiﬁwgﬁs %%fysfﬁ?%%ﬂ&- MEELIT IS
R AR TR oH-0bms const ¢ uting a

part of the ring structure; Y is - O) and Z is
val ence bond; RO is hydrogbh R10 nd8R11 are bound to
represent -0-, that 'S'N- ode” e efited7by the 5
Formul a (1d) bel ow ar 87 $i5o\ 30 3 -R Anpng
p. v 6 the conpound
wherein Rl is cycl oprof Irréthyb d- R3 are
hydroxy, R4 is 3-benzyl, “gAt 'g?lratl on of the
bond at the 6-position is @onpound 47 of

a)
S

3-benzyl -1 -[17- (cyclopropylnethyl) 4, 5a- epoxy- 3, 14-
dlhydroxynnrphlnan 6(3-yl]- pyrrohodln 2-one. N 17 OH 47
O Table 4

Table 5
R R*’ | R’ -A- R’
Me H | OH -(CH3),- (non-substituted)
Me H | OH -(CH,),- 4-F
Me H | OH -(CH3):- 5-F
Me H | OH -(CH;),- 6-F
Me H | OH -(CH;);- 7-F
Me H | OH -(CH,);- 4-Cl
Me H | OH -(CHp),- 5-Cl
Me H | OH -(CHz),- 6-Cl
Me H | OH -(CHz),- 7-Cl
Me H | OH -(CHz)s- 4-Me
Me H OH -(CHz)z- 5-Me
Me H | OH -(CHy)z- 6-Me
Me H | OH -(CHj),- 7-Me
Me H | OH -(CHa)o- 4-OMe
Me H | OH -(CHy)p- 5-OMe
Me H | OH -(CHz),- 6-OMe
Me H | OH -(CHa),- 7-OMe
phenethyl H |OH -(CHa),- (non-substituted)
phenethyl H |OH -(CHy)- 4-F
phenethyl H | OH -(CHy),- 5-F
phenethyl H | OH -(CHz),- 6-F
phenethyl H | OH -(CH3),- 7-F
phenethyl H | OH -(CH3);- 4-Cl
phenethyl H | OH -(CHa):- 5-Cl
phenethyl H | OH -(CHy)z- 6-Cl
phenethyl H j OH -(CHz);- 7-Cl
phenethyl H | OH -(CHaz)a- 4-Me




R R2I R3-4 bondR CPMOHOHsi ngl e bond( non-substit ut ed)
CPMOHOHsi ngl e bond3- net hyl ene CPMOHOHsI ngl e
bond3- et hyl i dene CPMOHOHSsI ngIég bond3- propyl i dene

CPMOHOHsI ngl e bond3- but yl i de CPMOHOHSsI ngl e
bond3- cycl ohexyl net hyl ene CPMOHOHsI ngl e
bond3- Benzyl i dene CPMOHOHsi ngl e bond3- phenet hyl i dene

CPplﬁdélﬂgl ngl H bOHIB- met yYCBPMOHOHsi[ngl e bRpg3- et hy]
gﬂgﬂﬂ n ;Iﬁ )@pps prop,!cﬂgjl-’lvu—lf{l‘s: ngtenég d3=-outyy|
B 3?,,[13 benz Wt HBPNVOHOHR ngle 7-Me
hopheaethyl =t¥v zyl) '(@Hflihﬂ—lsl ndle  4-OMe
bopladethal f | udr oObEnzyl ) -CPNDEHOHsi ndl e 5-OMe
DoptieAehdt Ch RY pobenzy ) EMPEISI ngle  6OMe
TG T S e
M"Mel—hl ng o) R- (4- rf£=¢] i)rz- nth(;(r ?O@M)n l e
bondde( 4- f | @bt hOBhenoxy)(CENEHOHsi gl e 4-F
bondBte( 4- chiD®T pOPhenoXYy)- (@H&\}Q—D—m ngl e bosqi,ycl oprijopano
Wl NOOR g@b&cl\oe&gﬁggo J—I(JI—ISI ngiE
UUIIUNYBL.I on :bvﬁluo (é‘lﬁz)c uunuCyu u..e;?"i‘:r.o
Me OH | OH -(CHz)- 4-Cl
Me OH | OH -(CHz)o- 5-Cl
Me OH | OH -(CHz)2- 6-Cl
Me OH | OH -(CHa)r- 7-Cl
Me OH | OH -(CHa)o- 4-Me
Me OH | OH -(CHz),- 5-Me
Me OH | OH -(CHz),- 6-Me
Me OH | OH -(CHa);- 7-Me
Me OH | OH -(CHy),- 4-OMe
Me OH | OH -(CH,),- 5-OMe
Me OH | OH -(CHa),- 6-OMe
Me OH | OH -(CHy):- 7-OMe
phenethyl | OH | OH -(CH;),- (non-substituted)
phenethyl | OH | OH -(CHa),- 4-F
phenethyl | OH | OH -(CHy)- 5-F
phenethyl | OH | OH -(CHy),- 6-F
phenethyl | OH | OH -(CHa)z- 7-F
phenethyl | OH | OH ~(CHy):- 4-Cl
phenethy! | OH | OH -(CHz),- 5-Cl
phenethyl | OH | OH -(CHz),- 6-Cl
phenethyl | OH | OH -(CHa)z- 7-Cl
phenethyl | OH | OH -(CHa),- 4-Me
phenethyl | OH | OH -(CHz)>- 5-Me
phenethyl | OH | OH -(CHz),- 6-Me
phenethyl | OH | OH -(CH3):- 7-Me
phenethyl | OH | OH -(CHz),- 4-OMe
phenethyl | OH | OH -(CHz):- 5-OMe
phenethyl OH | OH -(CHz)z- 6-CMe
phenethyl | OH | OH -(CH2)- 7-OMe
Me H |OH ~-(CHz)s- (non-substituted)
Me H |OH -(CHz)3- 5-F
Me H | OH -(CH2)3- 6-F




CPMOHOHsi ngl e bond3- Ph CPMOHOHSsI ngl e bond3, 4- Ph
CPMOHOHdoubl e bond( non-substituted) CPMOHOHdoubl e

bond3- Ph CPMOHOHdoubl e bond3,
bondCycl ohexeno CPMOHOHdoubl

5,

Ph CPMOHOHdoubl e
ondPyri do

Al'l yl OHOHsi ngl e bond(non-substituted) Allyl OHOHsi ngl e

bond3-net hyl ene Al | yl OHOHsi ngl e bond3- et hyl i dene
Al | yMeHOHs | nHI ¢ OFbhd3- préBibladene Al |yl OH@HBI ngl e
bondB4dut yl|i HeneOLAl | yi O—l@lppz)ggl e _ 8.F
bonndCyCI cnﬁxWTdT_F ny!'en? Y u—u- Lg yﬁ Cl .
ZY:'UM{’EI’ RIS TRNURARET 4°>'A1"| l,f Ok npbLlhonda.
Al | yMsioHsi| nHl ¢ Qibpd3- pr6Bib)sal | ym. NGHCa
bondBicout yIi Hl | IFOHOHs I ngCH,)pond3- qycl ohegydlnet hyl
Al MdHOsT npl € Nd3-b |
bonz =0 [Hyl -d}g TZyH )QT@ML)FM| ot cl e
bor\nlmekll £ i-‘l )O v’\‘l\ll A ﬁ:]{gl nnl e 6-Me
hand X 4. ch Hy B¢ Lhzyl ) 4§ ?/)B'O—D—ISI ngle 7-Me
bondMe 4- t i HI u@Hbhet hox¢CHamzyl ) Al | yl O8aMei ngl e
bondRfephengt gl | AH V! O—D—l@CHg)g.e bond3- pheme
ATy STgr $oRpd a3- - FRL, n_yl-pn noxy)ﬁﬁMelLrlw
DI ST it £
OH "-(CHa)s- 8-OMe
phenethyl H OH -(CHaz);- (non-substituted)
phenethyl H | OH -(CH3)s- 5-F
phenethyl H [ OH -(CHz);- 6-F
phenethyl H | OH -(CH3)s- 7-F
phenethyl H | OH -(CH;)s- 8-F
phenethyl H | OH -(CH,);- 5-Cl
phenethyl H |OH -(CH,)3- 6-Cl
phenethyl H | OH -(CH3);- 7-Cl
phenethyl H |OH -(CHy)s- 8-Cl
phenethyl H [OH ~(CHz)z- 5-Me
phenethyl H | OH -(CHz)s- 6-Me
phenethyl H { OH -(CHy)s- T-Me
phenethyl H | OH -(CHa)s- 8-Me
phenethyl H | OH -(CHz)s- 5-OMe
phenethyl H | OH -(CHa)s- 6-OMe
phenethyl H { OH -(CHz)s- 7-OMe
phenethyl H | OH -(CH3)3- 8-OMe
Me OH { OH -(CHz)3- (non-substituted)
Me OH | OH -(CHa);- 5-F
Me OH | OH -(CHp)s- 6-F
Me OH | OH -(CH2)3- 7-F
Me OH | OH -(CHa)s- 8-F
Me OH | OH -(CH3)s- 5-Cl
Me OH | OH -(CHy)s- 6-Cl
Me OH | OH -(CHp)3- 7-Cl
Me OH | OH -(CHy)3- 8-Cl
Me OH | OH -(CHy)s- 5-Me
Me OH | OH -(CHa);- 6-Me
Me OH | OH -(CH3)s- 7-Me
Me OH | OH -(CHa)s- 8-Me

dene
et hyl



Al l

bondCycl opent ano Al

Al | yl OHOHsi ngl e bondCycl ohexeo

1C0HOHsi ngl e bondCycl opropano Al l
10OHOHsi ngl e bondCycl ohexano

10HOHsI ngl e
Al |l yl OHOHsI ngl e

bond3- Ph Al | yl OHOHsi ngl e bond3, 4- Ph Al |l yl OHOHdoubl e
bond( non- subst it ut ed) Allyl OHOHdoubl e bond3-Ph

AH-EHEHd ot e el 3—4—Ph—AH ul OHCOHdouwbl e
Q'o;}ém&! che Eﬂn%‘f y! t he
mpMehds fOH AOHEDT mul a(CHy)saccor dj ng t 6-QMe pr esfent
i nveMd on, | OipeOH | c exagHegs- of those whghgen
- X(Rfpek-2- igy {6H [V and@pgf.e Va'ng”ce DRI, LV R4S
L‘juﬁ&nﬁﬁﬂf‘f';ﬁﬁ, Ol o oGHRs o ¢ @ﬁéﬁ'éﬁl&g@ﬁr 0
anphengthyhy b QFb Q¥ | o rep(€Het _-0-.| that B thosd 5
r ephensthyt edOH/ Obk{ For mu(@Hghe) bellow aregghown in
TapHepethyl (ROWDiOH ([ e )(@HE))ELQ the corrpour;qs
fﬁsa@?w 8RO UABNS (SR s E: A
¢t:§1§r] (OH | PH CompalfaH2t of tHle fol 3#ilng formul a
| sPhﬁ:aﬂfbml 4| O&L pPBKY - 6( 3- (@Hz)ahydroc ui nol i Gl 7- net|hyl -
10phenethitl naOIB; OH | 33 H-{CHy);- | Anmang the7 gpnpounds
re;ﬂ{eﬁaﬁ?lt ejglizy O mJ,.I a @pi?—ls,'[ n? E ’r]'pounos wer erm] R
sty [OF LOH Y™ T o 0 O 5Me
phenéthyl | OH | OH -(CHp)3- 6-Me
phenethyl | OH | OH «(CHy)s- 7-Me
phenethyl { OH | OH -(CH;);- 8-Me
phenethyl | OH | OH -(CH,)s- 5-OMe
phenethyl | OH | OH -(CHj)s- 6-OMe
phenethyl | OH | OH «(CHa)s- 7-OMe
phenethyl | OH | OH -(CH,)3- 8-OMe
Me H | OH -(CH;)s- (non-substituted)
Me H [OH -(CHp)s- 6-F
Me H | OH -(CHz)4- 7-F
Me H |OoH -(CH)s- 8-F
Me H [oH -(CHy)s- 9-F
Me H |OH -(CH,)4- 6-Cl
Me H |oH -(CHy)a- 7-Cl
Me H | OH -(CHz)¢- 8-Cl
Me H |OH -(CHy)s- 9-Cl
Me H |OH -(CH2)s- 6-Me
Me H |OoH «(CHy)s- 7-Me
Me H OH -(CH2)4- 8-Me
Me H { OH -(CH2)4- 9-Me
Me H |OH -(CH>)s- 6-OMe
Me H | OH -(CHy)4- 7-OMe
Me H |OH -(CHy)s- 8-OMe
Me H | OH -(CHj)s- 9-OMe
phenethyl H | OH -(CH;);- (non-substituted)
phenethyl H | OH -(CH;)s- 6-F
phenethyl H | OH -(CHz)4- 7-F
phenethyl | H | OH -(CH,)4- 8-F
phenethyl H | OH -(CH)4- 9-F
phenethyl H |OH -(CHa)s- 6-Cl




of the followng fornmula is naned

4, 5a- epoxy-6(3-(3,4-di hydro-2H 5
benzo[1,4]oxadino)-l7-nethy|1ﬁfrphinan-3-o|. 0 4 Anong
t he conpounds represented by "Fornula (le), the conmpound
wherein Rl is nmethyl, R2 and R3 are hydroxy, -A- is

~CH2-CO-NMe- _that is_ Conpound 8 of the follow ng
f ophienethyl s | nHne@H [ 4, 5a(€Hedy - 3, 14- di hyd?-ly
é7 plentihyl m)rHEi (U:51 418| n-(CH2)4- 3-Cl 3
Fqurnoxat = OTTE:
(ﬁh[e}l)lhdhyf-lITE\I-I |b-1{S Yels—F cxg%cﬂt Sg Y For .":'y = / le Q\ At he
eeﬂ re DEL Z hyl F2 is iy oen. R3 is
velieagthyl - A Hi § OH VHz) 2-«CHpl2- . thdt is, 7-Menpound 10
of ptelhethiybl | oli N®H pr mul a-(CH;)Qarred 8-Me
4, sienBRoKY 1 043 G [P 3, - t@g?hydr 0- Denzg_&ic: R
[ 1AL GRIEE )IHU O] 7t “B,l nyng [;)Inllnlnlal OQ;J: - QMI s—316-15
rio| gl of v ((6EY2- 5-F_yeHoH (-OM82- 6-F
VeienethgH ) 2H 7| OFVEHOH (-CEHY)?- 4- O [MeHORB-OBHR) 2- 5-|Cl
VajehkthidH2) 246 O MeHOH(CHD) 2- 7- O] MeHGHJANER) 2- 4- Me
Me OH | OH -(CHy)s- (non-substituted)
Me OH | OH -(CH2)4- 6-F
Me OH | OH -(CH2)4- 7-F
Me OH | OH -(CHz)s- 8-F
Me OH | OH -(CH,)s- 9-F
Me OH | OH -(CHy)s- 6-Cl
Me OH | OH -(CHy)4- 7-Cl
Me OH | OH -(CHz)q— 8-Cl
Me OH | OH ~(CHz)4- 9-Cl
Me OH | OH -(CH3)s- 6-Me
Me OH | OH -(CHa)s- 7-Me
Me OH | OH -(CHy)4- 8-Me
Me OH | OH -(CH2)4- 9-Me
Me OH | OH -(CHy)4- 6-OMe
Me OH | OH -(CHz)s- 7-OMe
Me OH | OH -(CHa)s- 8-OMe
Me OH | OH -(CHa)4- 9-OMe
phenethyl | OH { OH -(CH3)s- {non-substituted)
phenethyl | OH | OH -(CH,)s- 6-F
phenethyl [ OH | OH ~+{CHa)s- 7-F
phenethyl | OH | OH -(CHy)4- 8-F
phenethyl {OH | OH -(CHy)s- 9-F
phenethyl | OH | OH -(CHz)4- 6-Cl
phenethyl | OH | OH -(CH2)4- 7-Cl
phenethyl | OH | OH -(CHz)s- 8-Cl
phenethyl | OH [ OH -(CHa)4- 9-Cl
phenethyl | OH | OH -(CHa)4- 6-Me
phenethyl | OH | OH -(CHa)4- 7-Me
phenethyl | OH | OH -(CHz)s- 8-Me
phenethyl | OH | OH -(CH,)s- 9-Me
phenethyl | OH | OH -(CHp)4- 6-OMe
phenethyl | OH | OH -(CHz)4- 7-OMe
phenethyl | OH | OH ~(CH2)4- 8-OMe




MeHOH ( CH2) 2- 5- Me MeHOH- ( CH2) 2- 6- Me MeHOH- ( CHR) 2- 7- Me
MeHOH ( CH2) 2- 4- OMe MeHOH- ( CH2) 2- 5- OMVe
MeHOH- ( CH2) 2- 6- OV I\/EHO—I-( 2-7- OMe
phenet hyl HOH ( CH2) 2- ( non- subs¥i t ut ed)
phenet hyl HOH (CH2) 2- 4- F phenet hyl HOH (CH2) 2- 5- F
phenet hyl HOH ( CH2) 2- 6- F_phenet hyl HOH (CH2) 2- 7- F
phpteatihy] H Lo} P- 4- O (pHepet hy! (GiMeS- d
Bf‘.if‘.“‘ﬂi! e p] B CHR T e e
phen IR IH( Cl ;{ =5-N C%rgt hyl -6-
nhenMeny| (A p- 7- MECHRker2+ hy | ( CHBYR- 4- OME
phenbfeny| HOHH ( EG:B) P- 5- GEEHpHENet hy||HOH ( CH) 2- 6- ONE
E/Eenmehzbi%gf gal- 53'”8@}12)‘2'0} NeGHEHELB) 24
Moo 354y 3 OH heoHaE el D g f 5Ol
Me ' [’H [OH -(CH2)-0- 6-Cl
Me H | OH -(CH;),-O- 7-Cl
Me H | OH -(CHy),-0O- 8-Cl
Me H | OH -(CH;),-0O- 5-Me
Me H | OH -(CHj);-O- 6-Me
Me H | OH -(CHy);-0O- 7-Me
Me H | OH -(CH;),-O- 8-Me
Me H | OH -(CH3),-0O- 5-OMe
Me H | OH -(CH,),-0O- 6-OMe
Me H | OH -(CH;);-0O- 7-OMe
Me H |OH -(CHy),-O- 8-OMe
phenethyl H | OH -(CH3),-O- {non-substituted)
phenethyl H |OH -(CH;),-0- 5-F
phenethyl H [ OH -(CH,),-0O- 6-F
phenethyl H | OH -(CH,)>-0O- 7-F
phenethyl H | OH -(CHz);-0O- 8-F
phenethyl H | OH ~-(CHz),-O- 5-Cl
phenethy! H | OH ~(CH2)2-0- 6-Cl
phenethyl H | OH -(CHz),-0O- 7-Cl
phenethyl H | OH -(CH3);-0O- 8-Cl
phenethyl H | OH -(CHy)»-0- 5-Me
phenethyl H | OH -(CH3)2-O- 6-Me
phenethyl H | OH -(CH,);-0- 7-Me
phenethyl H | OH -(CHy);-O- 8-Me
phenethyl H | OH -(CHy);-O- 5-OMe
~ phenethyl H | OH -(CH3),-0- 6-OMe
phenethyl H | OH -(CH2)2-0- 7-OMe
phenethyl H | OH -{CH;),-0O- 8-OMe
Me OH | OH -(CH),-O- {non-substituted)
Me OH | OH ~(CHy),-0O- 5-F
Me OH | OH -(CHz),-O- 6-F
Me OH OH -(CHz)z-O- 7-F
Me OH | OH -(CH3);-0O- 8-F
Me OH | OH -(CH3),-0O- 5-Cl
Me OH | OH -(CH;),-0O- 6-Cl
Me OH | OH -(CH;),-O- 7-Cl
Me OH | OH -(CHz),-0O- 8-Cl




MeOHOH (CH2) 2- 7- F MeOHOH (CH2) 2-4- A MeOHOH (CHR2) 2-5-C
MeOHOH (CH2) 2-6-C MeOHOH (CH2) 2- 7- C
MeOHOH ( CH2) 2- 4- Me I\/EO—IO—I—(E@Z-S-I\/E
MeOHOH (CH2) 2- 6- M MeOHOH- ( 2-7-Me
MeOHOH (CH2) 2- 4- OVe MeOHOH- ( CH2) 2- 5- Ove
MeQHOH- ( )2-6-Ove MeOHOH (CH2) 2- 7- Ok
henddy| OHOH | GER) 2- ( ng@ispuh3t i tutjed)  5-Me
DhensidYT g [ €7 | 7T ACMGIGT YT O (g5~
AR I B RS A et hylloron (08 0. 5.
phencthH-OfcE R12_4 tenet hy HOHOH: ( ) 2-5- (
P hanMey | QA | B5] 2. 6. €CHpheldrot hyl|OHOH (SM8) 2. 7- O
phenMehy | OHP) 2- 4- EHphdMet hy | |OHOH §-OME 2- 5- Me
phengtdy| OHOH ( OF) 2- §-J$Hgﬂqm_et hyTICHOR ETG-L 2~ 7- N
S ERARS 31 s 1B 4 D2 N RS 2. SRR
IV e ooy 98 (OH :.uhqt’iwaﬂh?ﬁ' i 8-OMe
phenethyl | OH | OH ~(CHa),-O- (non-substituted)
phenethy! | OH | OH -(CHz)-0O- 5-F
phenethyl | OH | OH -(CH3),-0O- 6-F
phenethyl | OH | OH -(CH,),-O- 7-F
phenethyl | OH | OH -(CH,),-O- 8-F
phenethyl | OH | OH -(CH;),-0- 5-Cl
phenethyl | OH | OH -(CH2),-0O- 6-Cl
phenethyl | OH | OH -(CHy)2-0O- 7-Cl
phenethyl | OH | OH -(CH3);-O- 8-Cl
phenethyl | OH | OH -(CH),-O- 5-Me
phenethyl | OH | OH -(CH;),-0- 6-Me
phenethyl | OH | OH -(CH3),-O- 7-Me
phenethyl | OH | OH -(CHa),-O- 8-Me
phenethyl | OH | OH -(CHa),-O- 5-OMe
phenethyl | OH [ OH -(CH2,-0- 6-OMe
phenethyl | OH | OH -{CH;),-0- 7-OMe
phenethyi OH | OH -(CH3);-O- 8-OMe
Me H | OH -(CH;),-S- (non-substituted)
Me H |OH -(CH3),-8- 5-F
Me H | OH -(CH>)>-S- 6-F
Me H | OH -(CHy),-S- 7-F
Me H | OH -(CHy),-S- 8-F
Me H [ OH -(CH,),-S- 5-Cl
Me H | OH -(CHy),-S- 6-Cl
Me H | OH -(CHp),-S- 7-Cl
Me H | OH -(CH2),-S- 8-Ci
Me H | OH -(CHy),-S- 5-Me
Me H | OH -(CHy),-S- 6-Me
Me H | OH -(CH3),-S- 7-Me
Me H | OH -(CH,),-S- 8-Me
Me H | OH -(CH,),-S- 5-OMe
Me H | OH -(CHy),-S- 6-OMe
Me H | OH -(CH2),-S- 7-OMe
Me H | OH -(CHy),-S- 8-OMe
phenethyl H | OH -(CH3)2-S- (non-substituted)
phenethyl H | OH -(CHz)-S- 5-F




nebesethyl HOHE CGH 3- ( norGHos84 ¢ ut ed) 6-F
p heheiethigd HOHH( Cidit) 3- 5- F- (mj]ﬁ%eshyl HCH- ( 9H3)7§F 9- E
Phemeeii] HOHH( Piody ¥ T~ P @Ipes Iyt MO (T2 s 87F
onBhenetitd (B H) RO E 5 S(Cihs %{h’ Lfr“?‘m‘io?&lg a
phebeRetiy] (CQH 8- 5- M{Ghhbr®t hyl HOH (CHEY3- 6- Mo
phpimeetthyl HOHH( CAH B- 7- M(CH,),-S- 7-Cl
phenethyl H | OH -(CH;),-S- 8-Cl
phenethyl H {OH -(CHz)-S- 5-Me
phenethyl | H | OH ~(CH2)»-S- 6-Me
phenethyl H | OH -(CH3),-S- 7-Me
phenethy! H | OH -(CH,;),-S- 8-Me
phenethyl H | OH -(CHz)»-S- 5-OMe
phenethyl H [ OH -(CHa),-8- 6-OMe
phenethyl H ! OH -(CHa3);-S- 7-OMe
phenethyl H | OH ~(CHz),-S- 8-OMe
Me OH | OH -(CH3),-S- (non-substituted)
Me OH | OH -(CH;);-S- 5-F
Me OH | OH -(CHa),-S- 6-F
Me OH | OH -(CHz)»-S- 7-F
Me OH | CH -(CHa),-S- 8-F
Me OH | OH -(CH;),-S- 5-Cl
Me OH | OH -(CH3),-8- 6-Cl
Me OH | OH -(CH;);-S- 7-Cl
Me OH | OH -(CHz),-S- 8-Cl
Me OH | OH -(CHy),-S- 5-Me
Me OH | OH -(CHz),-S- 6-Me
Me OH | OH -(CHa2)»-S- 7-Me
Me OH | OH -(CH2),-S- 8-Me
Me OH | OH -(CH;),;-S- 5-OMe
Me OH | OH -(CHy),-S- 6-OMe
Me OH | OH -(CH3),-S- 7-OMe
Me OH | OH -(CH3);-S- 8-OMe
phenethyl | OH | OH -(CHy);-S- (non-substituted)
phenethyl [ OH | OH -(CHa),-S- 5-F
phenethyl | OH | OH -(CHy),-8- 6-F
phenethyl | OH | OH -(CHz),-S- 7-F
phenethyl { OH | OH -(CHy),-S- 8-F
phenethyl | OH | OH -(CH2)z-S- 5-Cl
phenethyl | OH | OH -(CHz)-S- 6-Cl
phenethyl | OH | OH -(CH3),-S- 7-Cl
phenethyl OH | OH -(CH3),-S- §-Cl
phenethyl [ OH | OH -(CH3),-S- 5-Me
phenethyl | OH | OH -(CH2),-S- 6-Me
phenethyl | OH | OH -(CHz);-S- 7-Me




phenet hyl HOH ( CH2) 3- 8- M@ phenet hyl HOH ( CH2) 3- 5- Owe
phenet hyl HOH ( CH2) 3- 6- OMe phenet hyl HOH ( CH2) 3- 7- Ovke
phenet hyl HOH ( CH2) 3- 8- Ove

MEOHOH ( CH2) 3- (non- substi tut ) MeOHOH (OH2) 3- 5- F
MeOHOH ( CH2) 3- 6- F MeOHOH (CH2) 3- 7- F MeOHOH (CH2) 3-8-F
MeOHOHL(CH2) 3-5- Gl _MeOHOH (CH?) 3- 6-C

NVepkeoethyCHOH T-OH | Ve OHEGHBHR) 3- 8- L 8-Me
ﬁmgCH)g{ 50wk I\/Ie(}%ﬂzgl:gj i S- Me 5-OMe
~ephienethyl 4 Ol s V& S76Ofe
voBRgRethy E J O VG v ;)z 3< 3 8 7-OMe
nnehsaethy] of@H @HE 3- (ndGHebb%t i tutled) 8-OMe
phenMehy| OHAQH 3- SEEHNRBEERY | f-stbstituted)F
phengfhy| OHGH 3- (eHHNSADYT (CHp3-8-F
en 36%?3_5 -{C'H,),-S(=0)- 6-F
Me H | OH -(CH>)-S(=0)- 7-F
Me H | OH -(CHy)z-S(=0)- 8-F
Me H |OH -(CH;),-S(=0)- 5-Cl
Me H | OH -(CHy)2-S(=0)- 6-Cl
Me H [ OH -(CH3),-8(=0)- 7-Cl
Me H |OH -(CH;),-S(=0)- 8-Cl
Me H | OH -(CHy)2-S(=0)- 5-Me
Me H |OH -(CH2),-8(=0)- 6-Me
Me H |OH -(CH;),-S(=0)- 7-Me
Me H | OH -(CH2)2-S(=0)- 8-Me
Me H | OH -(CH3),-S(=0)- 5-OMe
Me H | OH -(CH2);-8(=0)- 6-OMe
Me H | OH ~(CH2)2-8(=0)- 7-OMe
Me H | OH -(CHy),-S(=0)- 8-OMe
phenethyl H | OH -(CH2),-S(=0)- (non-substituted)
phenethyl H |OH -(CH»),-S(=0)- 5-F
phenethyl H | OH -(CH2)2-S(=0)- 6-F
phenethyl H | OH -(CH3)-S(=0)- 7-F
phenethyl H | OH ~(CH)2-S(=0)- 8-F
phenethyl H | OH -(CHy)2-S(=0)- 5-Cl
phenethyl H | OH -(CH,)2-8(=0)- 6-Cl
phenethyl H | OH -(CHz):-S(=0)- 7-Cl
- phenethyl H | OH -(CH2)2-S(=0)- 8-Cl
phenethyl H | OH -(CH2)2-S(=0)- 5-Me
phenethyl H | OH -(CH2)2-8(=0)- 6-Me
phenethyl H { OH -(CH2-S(=0)- 7-Me
phenethyl H | OH -(CH3),-S(=0)- 8-Me
phenethyl H | OH -(CH»),-S(=0)- 5-OMe
phenethyl H | OH -(CH3),-S(=0)- 6-OMe
phenethyl H | OH -(CHy);-S(=0)- 7-OMe
phenethyl H | OCH -(CH;,);-8(=0)- 8-OMe
Me OH | OH -(CH2),-S(=0)- (non-substituted)
Me OH | OH -(CH2)2-S(=0)- 5-F
Me OH | OH -(CH2),-S(=0)- 6-F
Me OH|OH| -(CH;»-S(=O)- 7-F
Me OH | OH -(CHz)2-S(=0)- 8-F




phenet hyl OHOH
phenet hyl OHOH

phenet hyl OHOH (
phenet hyl OHOH ( CH2

nhanof h\l| OHOH-( CH2

—~~

)
)
)
)

3-6-C
3-8-C
3-6-Me
3-8-Me

3- 8- Qe

phenet hyl OHOH ( CH2) 3-
phenet hyl OHOH ( CH2) 3-

@et hyl OHOH ( CH2) 3-
phe et hyl ()—K)—I—(CH2)3
phenet hyl OHOH ( CH2) 3- 6- OVe phenet hyl OHOH (CH2) 3

HOMY CHoY OH W OH § ubstGH-860NeHIH ( CHRF 416 F
Ve HOM CH?) OH’ PHE I-|O=|((CI¢J-)I2-B(I=(8)F MeHOH () 4-9-F
I\/bHQdfe( CH2) P19y Me ‘b)l C |ver-|u—|7 j §- Sb
VEFOR{ O m: TR L e oL G D) 4 el O
MeHOME oY 21 | Gk I\/EI—@H:OC!S@’)QD- 8-QMe _ 5-Me
Ve HOMIg CH2) D1D{ Ok -(CH;),-S(=0)- 6-Me
phen®ey| H 062) #- (D@HSHBESON U qd) — 7.Me
PhensiNYT HOGH FOH [~ O~ (Cesa M oy R

Me OH | OH -(CH2),-S(=0)- 5-OMe

Me OH | OH -(CHy),-S(=0)- 6-OMe

Me OH | OH -(CH,)2-5(=0)- 7-OMe

Me OH | OH -(CH2),-S(=0)- 8-OMe
phenethyl | OH | OH -(CH,),-8(=0)- (non-substituted)

phenethyl | OH | OH -(CH2);-S(=0)- 5-F

phenethyl | OH | OH -(CH2)2-8(=0)- 6-F

phenethyl | OH | OH -(CH;),-S(=0)- 7-F

phenethyl | OH ! OH -(CH»),;-S(=0)- 8-F

phenethyl | OH | OH -(CH,);-S(=0)- 5-Cl

phenethyl | OH | OH -(CH;)2-S(=0)- 6-Cl
phenethyl | OH | OH -(CH2)»-8(=0)- 7-Cl
phenethyl | OH | OH -(CH»),-S(=0)- 8-Cl
phenethyl | OH | OH -(CH2),-S(=0)- 5-Me
phenethyl | OH | OH -(CH3)2-S(=0)- 6-Me
phenethyl | OH | OH -(CH2)2-8(=0)- 7-Me
phenethyl | OH | OH -(CH,)2-S(=0)- 8-Me
phenethyl | OH | OH -(CHa2)2-S(=0)- 5-OMe
phenethyl | OH | OH -(CH32»-S(=0)- 6-OMe
phenethyl { OH | OH -(CH3),-S(=0)- 7-OMe
phenethyl | OH | OH -(CH;),-S(=0)- 8-OMe
Me H | OH -(CHz3)2-NH- {non-substituted)
Me H |OH -(CHy);-NH- 5-F
Me H |OH -(CH,),-NH- . 6-F
Me H | OH ~(CH,),-NH- 7-F
Me H [ OH -(CHy),-NH- 8-F
Me H | OH -(CH,);-NH- 5-Cl1
Me H | OH -(CH»),-NH- 6-Cl
Me H | OH -(CHz);-NH- 7-Cl
Me H |OH -(CH,),-NH- 8-Cl
Me H | OH -(CH,),-NH- 5-Me
Me H | OH -(CH,);-NH- 6-Me
Me H | OH -(CH,),-NH- 7-Me
Me H | OH -(CH;),-NH- 8-Me
Me H | OH -(CHy)»-NH- 5-OMe
Me H | OH -(CH2),-NH- 6-OMe




henet hyl HOH ( CH2) 4- 8- F phenet hyl HOH ( CH2) 4-9-F
phenet hyl HOH (CH2) 4-6-C 38 0 O

phenet hyl HOH (CH2) 4- 7- O pheneget hyl HOH ( CH2) 4- 8- C
phenet hyl HOH ( CH2) 4- 9- A phenét hyl HOH ( CH2) 4- 6- Me
phenet hyl HOH ( CH2) 4- 7- Me phenet hyl HOH ( CH2) 4- 8- Me
enet hyl )4- 9- Me phenet hyl HOH ( CH2) 4- 6- Ove
henéﬂzy: &Kﬂ Eﬁzl g QEHphamet hyl HOH ( GHgne- 8-
phenatdy -9 -NH- -
T (e et e e BN o
M@@R&ﬂ%’ﬁuﬁﬁ - mm@ﬂz)d%w 7-1d 5-
AM}_M%) H- 3 OH | Ve OHGHHENE)-4- 9-|C 6-F
F\/_bﬁhd(ﬂetlﬁ[)—lz ) H- 6-0¥k| MeOHQHHNR) 4- 7- Ve 7-F
VBphdretiy L) A ¥OYP| VeOHRR) SRR+ 9™ 55
"phicnethyl” 1'H TOHT  -(CHp),-NH- 5-Cl
phenethyl H |OH -(CH,),-NH- 6-Cl
phenethyl H | OH ~-(CH,),-NH- 7-Cl
phenethyl H | OH -(CH,);-NH- 8-Cl
phenethyl H |OH -(CHz)z-NH- 5-Me
phenethyl H [OH -(CH,),-NH- 6-Me
phenethyl H | OH -(CH;),-NH- 7-Me
phenethyl H | OH -(CHy),-NH- 8-Me
phenethyl H |OH -(CH,),-NH- 5-OMe
phenethyl H | OH -(CH;),-NH- 6-OMe
phenethyl H | OH -(CH;);-NH- 7-OMe
phenethyl H | OH -(CH);-NH- 8-OMe
Me OH | OH -{CH3)-NH- (non-substituted)
Me OH | OH -(CH;),-NH- 5-F
Me OH | OH -(CH3);-NH- 6-F
Me OH | OH -(CH,),-NH- 7-F
Me OH | OH -(CH),-NH- 8-F
Me OH | OH -(CH;),-NH- 5-Cl
Me OH | OH -(CH;),-NH- 6-Cl
Me OH | OH -(CH;),-NH- 7-Cl
Me OH | OH -(CH,),-NH- 8-Cl
Me OH | OH -(CH2),-NH- 5-Me
Me OH | OH -(CH,),-NH- 6-Me
Me OH | OH -(CH,),-NH- 7-Me
Me OH | OH -(CH>),-NH- 8-Me
Me OH | OH -(CH;);-NH- 5-OMe
Me OH | OH -(CH2);-NH- 6-OMe
Me OH | OH -(CH2),-NH- 7-OMe
Me OH | OH -(CH_),-NH- 8-OMe
phenethyl | OH | OH -(CH,),-NH- (non-substituted)
phenethyl | OH | OH -(CH>);-NH- 5-F
phenethyl | OH | OH -(CH;);-NH- 6-F
phenethyl OH | OH -(CH;);-NH- 7-F
phenethyl | OH | OH -(CH,);-NH- 8-F
phenethyl | OH | OH -(CH;),-NH- 5-Cl
phenethyl | OH | OH -(CH;)2-NH- 6-Cl
phenethyl | OH | OH -(CHz);-NH- 7-Cl




MeOHOH (CH2) 4- 7- OVe MeOHOH- ( CH2) 4- 8- Ove
MeOHOH- ( CH2) 4- 9- Ove

phenet hyl OHOH ( CH2) 4- (non- subst i t ut ed)
phenet hyl OHOH ( CH2) 4- 6- F pherftt hy| OHOH ( CH2)

eneth | OHOH (CH2) 4- 6- G phenet hyl OHOH ( CH2)

4-7-F

phenet hyl OHOH ( CH2) 4- 8- F phenet hyl OHOH (CH2) 4- 9- F
4-7-C
)

hphetethyl OJ@H (OR2) 4- 8- @thmthylo—mgm 2-9-Q
PheReet OFQvH (G 20~ Wy;; ST
NS DS ) i Ao o A
ph AN AN Y
b BBANGis O SO b 5. d@Hﬂ@N@ -0 7-Me
hshﬁmﬂvl OHOH (| Of2) 4- 9-@1,),-NH- 8-Me
IVepkaretiivt2) D191 O1oh- SUDREIIRE)” VEFOR (EidRyg- 0757
e PRt =) ST | I | V- et 0 1T 6-0Me
bsaeth o) D OFH  ve Qb 2-0-17-0_7-OMe
phenethyl |} OH | OH -(CH3)-NH- 8-OMe
Me H | OH -(CH;);-NMe- (non-substituted)
Me H | OH -(CH3);-NMe- 5-F
Me H | OH -(CH,),-NMe- 6-F
Me H | OH -(CH;),-NMe- 7-F
Me H |OH -(CH>),-NMe- 8-F
Me H | OH -(CH;),-NMe- 5-Cl
Me H | OH -(CH;);-NMe- 6-Cl
Me H | OH -(CH;),-NMe- 7-Cl
Me H | OH -(CH)»-NMe- 8-Cl
Me H |OH -(CHz)o-NMe- 5-Me
Me H | OH -(CH;),-NMe- 6-Me
Me H | OH -(CHz)>-NMe- 7-Me
Me H | OH -(CHy),-NMe- 8-Me
Me H | OH -(CH;);-NMe- 5-OMe
Me H | OH -(CH;),-NMe- 6-OMe
Me H | OH -(CHy);-NMe- 7-OMe
Me H | OH -(CH,),-NMe- 8-OMe
phenethyl H | OH -(CH3),-NMe- (non-substituted)
phenethyl H | OH -(CH;),-NMe- 5-F
phenethyl H | OH -(CH»),-NMe- 6-F
phenethyl H |OH -(CH,);-NMe- 7-F
phenethyl H | OH -(CH;);-NMe- 8-F
phenethyl H | OH -(CH;),-NMe- 5-Cl
phenethyl H | OH -(CH;),-NMe- 6-Cl
phenethyl H | OH -{(CHz2),-NMe- 7-Cl
phenethyl H |OH -(CHz2)>-NMe- 8-Cl
phenethyl H | OH -(CH3);-NMe- 5-Me
phenethyl H { OH -(CH3);-NMe- 6-Me
phenethyl H | OH -(CH;)2-NMe- 7-Me
phenethyl H | OH -(CHj),-NMe- 8-Me
phenethyi H | OH -(CH2),-NMe- 5-OMe
phenethyl H | OH -(CH;),-NMe- 6-OMe
phenethyl H | OH -(CH3);-NMe- 7-OMe
phenethyl H | OH -(CH3);-NMe- 8-OMe
Me OH [ OH -(CH>)>.-NMe- (non-substituted)




henet hyl ( ) -0- (non-subst it ut ed)
hendéy| HC IdC}GIH? O QCHml:NMet hyl HOH (CHRF2- O 6- F
bhendday | HOOK Cidhy 2- 0- ACH, phewel NyT O [Tz 2- O 8- g
et HOGH G o CEORMAEE, ot ot il o 0 8] G
ohendhyl LhOHFOH b . «CHakrNMser hy| HoH (@) 2- O 6} Me
phenMay | HO@H ORI »- 0- {CHe):PeRet hy| HOH (M) 2- 0- 8F M
phendy| HOGH Ceft) 2- 0- SeQk-Narenet hy! HG—I- 5_@12) g 2 6- Ove
phelnlMéwyl q H :ﬁﬁ 7- U-(QH\’fz- ng\et {1 FHOMF L CRR2 )26 5- IC:]\/te
oo g }5[.“ OH § O P WisY 5. 7. £ E% ;
Ve (CHPPH QOH F — ~(CH,)-NMe” 5-Me
Me OH | OH -(CH,),-NMe- 6-Me
Me OH | OH -(CH;),-NMe- 7-Me
Me OH | OH -(CH;),-NMe- 8-Me
Me OH | OH -(CH3),-NMe- 5-OMe
Me OH | OH -(CH;),-NMe- 6-OMe
Me OH | OH -(CH;),-NMe- 7-OMe
Me OH | OH -(CH;);-NMe- 8-OMe
phenethyl [ OH | OH -(CHz),-NMe- (non-substituted)
phenethyl | OH | OH -(CH>),-NMe- 5-F
phenethyl | OH | OH -(CHy);-NMe- 6-F
phenethyl | OH | OH -{CHz),-NMe- 7-F
phenethyl | OH | OH -(CH;)>-NMe- 8-F
phenethyl [ OH | OH -(CH>)>-NMe- 5-C]
phenethyl | OH | OH -(CHz),-NMe- 6-Cl
phenethyl | OH | OH -(CH;)2-NMe- 7-Cl
phenethyl | OH | OH -(CHz);-NMe- 8-Cl
phenethyl | OH | OH -(CHz);-NMe- 5-Me
phenethyl | OH | OH -(CH;),-NMe- 6-Me
phenethyl | OH | OH -(CHy)2-NMe- 7-Me
phenethyl QOH | OH -(CH3);-NMe- 8-Me
phenethyl OH | OH -(CHz),-NMe- 5-OMe
phenethyl | OH | OH -(CH3),-NMe- 6-OMe
phenethyl | OH | OH -(CH;)2-NMe- 7-OMe
phenethyl | OH | OH -(CH3)-NMe- 8-OMe
Me H |OH -CH,-CONH- (non-substituted)
Me H | OH -CH,-CONH- 5-F
Me H { OH -CH,-CONH- 6-F
Me H | OH -CH,-CONH- 7-F
Me H | OH -CH;-CONH- 8-F
Me H | OH -CH,-CONH- 5-Cl
Me H | OH -CH,-CONH- 6-Cl
Me H |OH -CH,-CONH- 7-Cl
Me H | OH -CH,-CONH- 8-Cl
Me H { OH -CH;-CONH- 5-Me
Me H | OH -CH,-CONH- 6-Me




MeOHOH (CH2) 2- 0-5- G MeOHOH (CH2) 2-0-6-C
MeOHOH (CH2) 2-0-7-C MeOHOH (CH2) 2-0-8-C 40 0 O
MeOHOH- ( CH2) 2- 0- 5- M2 MeOHOH (%) 2-0-6-Me
MeOHOH ( CH2) 2- 0- 7- M2 MeOHOH- ( ) 2-0- 8- Me
MeOHOH ( CH2) 2- 0- 5- Ove MeOHOH- ( CH2) 2- 0- 6- Ove
BOHOH(CH2) 2-0-7- O\Ve MpOHOH- (CHP) 2- 0- 8- Qve
hené’leny% ) 2- 0:CHpRONHbst i tjut ed) 7-Me
henbfehyl OHR) 2- 0-CHECpingpet hyll OHOH-g-4td2) 2- O-
phenptdhy’ OriCH { GiF) 2- 0=y FCNGILeT Y OHOPs (g ) 2~
D oae V) %Iﬁ S = i A D= ST
PHeERLH iy o ' B ReLAy t 7
phen eh\/l Qﬁb 2- O'CBiZVEON%net Hy| OHO+QMEER) 2
phenbenhy| OHOE [ OHR) 2- 0-CHMEODHENet Hy| OHOBHIMIER) 2-
phsiratthyl OHQH- ( OF2) 2- 0-CH AYONH- (non-substituted)
b Hiabay] ST | BEEY - S BNH- 5-F
[JI IGTITL Z™O O
phenethy] 1~ “-CH,-CONH- 6-F
phenethyl H | OH -CH;-CONH- 7-F
phenethyl H | OH -CH,-CONH- 8-F
phenethyl H | OH -CH,-CONH- 5-Cl
phenethyl H |OH -CH,-CONH- 6-Cl1
phenethyl H | OH -CH,-CONH- 7-Cl
phenethyl H | OH -CH,-CONH- 8-Cl
phenethyl H | OH -CH,-CONH- 5-Me
phenethyl H | OH -CH,-CONH- 6-Me
phenethyl H | OH -CH,-CONH- 7-Me
phenethyl H | OH -CH,-CONH- 8-Me
phenethyl | H { OH -CH,;-CONH- 5-OMe
phenethyl H | OH -CH,;-CONH- 6-OMe
phenethyl H | OH -CH,-CONH- 7-OMe
phenethyl H | OH -CH,-CONH- 8-OMe
Me OH | OH -CH,-CONH- (non-substituted)
Me OH | OH -CH,;-CONH- 5-F
Me OH | OH -CH,-CONH- 6-F
Me OH | OH -CH»-CONH- 7-F
Me OH | OH -CH,-CONH- 8-F
Me OH | OH -CH,-CONH- 5-Cl
Me OH | OH -CH,-CONH- 6-Cl
Me OH | OH -CH,-CONH- 7-Cl
Me OH | OH -CH,-CONH- 8-Cl
Me OH | OH -CH,;-CONH- 5-Me
Me OH | OH -CH>-CONH- 6-Me
Me OH | OH -CH;-CONH- 7-Me
Me OH | OH -CH;-CONH- 8-Me
Me OH | OH -CH,-CONH- 5-OMe
Me OH | OCH -CH,-CONH- 6-OMe
Me OH | OH -CH,-CONH- 7-OMe
Me OH | OH -CH,-CONH- 8-OMe
phenethyl | OH | OH -CH,-CONH- {(non-substituted)
phenethyl | OH | OH -CH;-CONH- 5-F
phenethyl | OH | OH -CH,-CONH- 6-F
phenethyl | OH | OH -CH;-CONH- 7-F




phenet hyl OHOH ( CH2) 2- 0- 8- Owe

MeHOH ( CH2) 2- S- (non-substituted) MeHOH (CH2) 2-S-5-F
MeHOH (CH2) 2- S- 6- F MeHOH ( g-S-7-F
MeHOH- (CH2) 2- S- 8- F MeHOH (CH2) 2- S-5-C
I\/EHO-I-(CHZ)Z S-6-A MeHOH (CH2) 2-S-7-C

CHO 2 S-8-Cl MeHOEL (CH2Y 2-S-5- Me

izﬁmeﬁmhm DR OHL \eueHe-COMNo S - Ve 8F
Ve piBteftph?) DIS| OHA Ve HOH-OONII2- S-b- OV 5-C
Ve {HyH2) DI © MEIPOONE) 2- S 7- OVBg
ety I OPLOIFY® CHeCONH: | f oqy  7-Cl
srERetel] L OOR FEH b < (Chb-gDRET "8l
h@lmeﬂvl HO@H COH P- S €CIh-ERdEt hy| HOH ( GBJ2- S 7-F
Ephlmbthyl J@I}g ﬁ D - g %E -gloaNet E?/: HOH (@R~ S g-g
Phtesiethyl THOW LOH ¢ > Crg-CORE Ty R (taedee” S 7
PHstEneiY] "POH TOH T~ %HE-CE%TTCL S
phenethyl | OH | OH -CH,-CONH- 5-OMe
phenethyl | OH | OH -CH,-CONH- 6-OMe
phenethyl | OH | OH -CH,-CONH- 7-OMe
phenethyl | OH | OH -CH,-CONH- 8-OMe
Me H { OH -CH,;-CONMe- (non-substituted)
Me H | OH -CH;-CONMe- 5-F
Me H | CH -CH;-CONMe- 6-F
Me H |OH -CH,-CONMe- 7-F
Me H | OH -CH;-CONMe- 8-F
Me H | OH -CH;-CONMe- 5-Cl
Me H | OH -CH,-CONMe- 6-Cl
Me H | OH -CH,-CONMe- 7-Cl
Me H |OH -CH,-CONMe- 8-CI
Me H { OH -CH,-CONMe- 5-Me
Me H | OH -CH,;-CONMe- 6-Me
Me H | OH -CH,-CONMe- 7-Me
Me H |OH -CH,-CONMe- 8-Me
Me H [ OH -CH-CONMe- 5-OMe
Me H { OH -CH;-CONMe- 6-OMe
Me H | OH -CH,-CONMe- 7-OMe
Me H { OH -CH,-CONMe- 8-OMe
phenethyi H | OH -CH,-CONMe- {non-substituted)
phenethyl H | OH -CH;-CONMe- 5-F
phenethyl H | OH -CH,-CONMe- 6-F
phenethyl H | OH -CH,;-CONMe- 7-F
phenethy! H | OH -CH,-CONMe- 8-F
phenethyl H | OH -CH;-CONMe- 5-Cl
phenethyl H | OH -CH,-CONMe- 6-Cl
phenethyl H |OH -CH,-CONMe- 7-Cl
phenethyl H | OH -CH,-CONMe- 8-Ci
phenethyl H { OH -CH3-CONMe- 5-Me
phenethyl H | OH -CH;-CONMe- 6-Me
phenethyl H | OH -CH,-CONMe- 7-Me
phenethyl H | OH -CH;-CONMe- 8-Me
phenethyl H | OH -CH,-CONMe- 5-OMe




phenet hyl HOH ( CH2) 2- S- 6- Me phenet hyl HOH ( CH2) 2- S- 7- Me
phenet hyl HOH ( CH2) 2- S- 8- Me phenet hyl HOH ( CH2) 2- S- 5- Ovke

phenet hyl HOH ( CH2) 2- S- 6- Ove

phenet hyl HOH ( CH2) 2- S- 8- Owve
MeOHOH ( CH2) 2- S- (non-substituted) MeOHOH (CH2) 2-S-5-F
MeOHOH (CH2) 2-S-7-F

OHOH- (CH2) 2- S- 6-

hgneth’ | HOH- (CH2) 2-S- 7- OWe

Vepheethyord) B SOH F Ve CHOHEQIOMR) 2- S 5- O 6-OMe
IV\N/E 1) B SO NeGHBHNTL) 215 7 Ch-OMe
IR S0 e 0 Caee) T
Flb ( (*!_r (g{ <*O§'I b VJM.qZ\ 2. S_@;Dmbstltuted)
CH2 OH s Q81 Ove —QH@@@NM) 2-S7- OWEF
phenelely 1] ot . 7,mec ]
PeTgAY T e 2 o e ) S SR
shenMay| of 2- SCH€0NMenet Hyl 0HO-0bHD) 2- §- 6- O
Me OH | OH -CH,-CONMe- 6-Cl
Me OH | OH ~CH;-CONMe- 7-Cl
Me OH | OH -CH>-CONMe- 8-Cl
Me OH { OH -CH;-CONMe- 5-Me
Me OH | OH -CH;-CONMe- 6-Me
Me OH | OH -CH,-CONMe- 7-Me
Me OH | OH -CH»-CONMe- 8-Me
Me OH | OH -CH;-CONMe- 5-OMe
Me OH | OH -CH;-CONMe- 6-OMe
Me OH | OH -CH,;-CONMe- 7-OMe
Me OH | OH -CH;-CONMe- 8-OMe
phenethyl | OH | OH -CH,-CONMe- (non-substituted)
phenethyl | OH | OH -CH,-CONMe- 3-F
phenethyl | OH | OH -CH,-CONMe- 6-F
phenethyl | OH | OH -CH;-CONMe- 7-F
phenethyl | OH | OH -CH;-CONMe- 8-F
phenethyl | OH | OH -CH;-CONMe- 5-Cl
phenethyl | OH | OH -CH,-CONMe- 6-Cl
phenethyl | OH | OH -CHz-CONMe- 7-Cl
phenecthyl | OH | OH -CH,-CONMe- §-Cl
phenethyl | OH [ OH -CH,;-CONMe- 5-Me
phenethyl | OH | OH -CH,-CONMe- 6-Me
phenethyl | OH | OH -CH,-CONMe- 7-Me
phenethyl | OH | OH -CH;-CONMe- 8-Me
phenethyl | OH | OH -CH,-CONMe- 5-OMe
phenethyl | OH | OH -CH;-CONMe- 6-OMe
phenethyl | OH | OH -CH;-CONMe- 7-OMe
phenethyl | OH | OH -CH,-CONMe- 8-OMe
Me H | OH -{CHz)2-0O-CH3- (non-substituted)
Me H | OH ~(CHj;),-0-CH;- 6-F
Me H | OH -(CHa),-O-CH>- 7-F
Me H | OH -(CH:)z-O-CHz- 8-F
Me H | OH -(CH3),-0-CH;- 0-F
Me H | OH -(CH3),-0O-CH;- 6-Cl
Me H |OH -(CHy),-O-CH,- 7-Cl




phenet hyl OHOH (CH2) 2- S-7-C  phenet hyl OHOH (CH2) 2- S- 8- C
phenet hyl OHOH ( CH2) 2- S- 5- M phenet hyl OHOH ( CH2) 2- S- 6- Me
phenet hyl OHOH (CH2) 2-S-7-Me 42. 0

phenet hyl OHOH ( CH2) 2- S- 8- Me

phenet hyl OHOH ( CH2) 2- S- 5- Owe

enethyl OHOH (CH2) 2- S- 6- Qe
phenMay| oficH (Q#] 2- SCHAV-CH- 8-Cl
phenstdy| OHCH (O] 2- SGHAVB-CH,- 9-Cl
el AR R ke RN ol oy e
Mol .%Q‘—'.Z SHe OF | 7. ARG 9\ 2 S( @7 Mer
Mel orp) 2Hs( O | 5- 6fC HEe)[2- S(=3-Me G
&ﬁg % gg gg g QCHAFOHELH?) i i( =@-Me
- Ve
VE (CH2I25S TF@: v SR "'“2 Ssv‘ﬁb =
MeHE L CHR Y2 S 9) 5- % JEE@. T(‘I—l’)\ 2-S( fﬁl\]g ove
MveHOME crp) H St OF | 7. i@y -ord) 2- S(&OMs- ove
phenMehy| HOHE( DA - SHEBL)£@aEHS ubdt i t ut @HMe
phstieatthyl HOHH ( CB2) P- SieD,),20cH,- (non-substituted)
phenethyl H { OH -(CH>),-0O-CH;- 6-F
phenethyl H | OH -(CH3);-0O-CH;- 7-F
phenethyl H | OH -(CH;);-0-CH;- 8-F
phenethyl H | OH -(CH3)>-0-CH,- 9-F
phenethyl H | OH -(CH2),-O-CH;- 6-Cl
phenethyl H | OH -(CH32),-O-CH»-~ 7-Cl
phenethyl H | OH -(CH;),-0-CH;- 8-Cl
phenethyl H | OH -(CH3);-O-CH;- 9-CI
phenethyl H | OH -(CH,);-O-CH;- 6-Me
phenethy!l H | OH -(CH2),-O-CH»-~ 7-Me
phenethyl H | OH -(CH;),-O-CH,- 8-Me
phenethyl H | OH -(CH,)2-0O-CH:- 9-Me
phenethyl H | OH -(CH3);-0-CH;- 6-OMe
phenethyl H |OH -(CH;),-O-CH,- 7-OMe
phenethyl H | OH -(CH»),-O-CH;- 8-OMe
phenethyl H [ OH -(CH;);-0-CH3- 9-OMe
Me OH | OH -(CHa;)2-0O-CHs;- (non-substituted)
Me OH | OH -(CHz),-0O-CH;- 6-F
Me OH | OH -(CH;),-O-CH;- 7-F
Me OH | OH -(CH3),-0-CH,- 8-F
Me OH | OH -(CH;),-O-CH;- 9-F
Me OH | OH -(CHz)z-O—CHz- 6-Cl
Me OH | OH -(CH,);-0O-CH;- 7-Cl
Me OH | OH -(CHz);-O-CHy- 8-Cl
Me OH | OH -(CH;),-O-CH;- 9-Cl
Me OH { OH -(CH3),-O-CH,- 6-Me
Me OH | OH -(CH3),-0-CH,~ 7-Me
Me OH | OH -(CH3);-0-CH;- 8-Me
Me OH|OH| -(CH,)%-O-CH,- 9-Me
Me OH | OH -(CH3),-O-CHy- 6-OMe
Me OH | OH -(CH,),-0-CHj;- 7-OMe
Me OH | OH -(CH;),-O-CH,- 8-OMe
Me OH | OH -(CH),;-O-CH;- 9-OMe
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phenet hyl HOH (CH2) 2- S(=0O) - 6- F

phenet hyl HOH (CH2) 2- S(=0O) - 7- F

phenet hyl HOH- ( CH2) 2- S(=0O) - 8- Fsphenet h

| HOH (CH2) 2- S(=0) - 5- A phenet hyl HOH (CH2) 2- S(=0O) - 6- Cl
phenet hyI HOH ( CH2) 2- S(=0) - 7- CI

LI /LN L —M\

;:?1% 'lglyleﬁl}lr"@{[ ) ‘é\;@{ﬁ;_)goﬂﬁ;Hz- (non-substituted)
heheneHiyl K GQH § . SHeH2)5OMEH,- 6-F
h ghertethpll HODK CHIIE] 2- SCEEDI) LOMEH,- 7-F
Ph phdiethil MO0 Cod) 2~ SCecH);) EoleH,- 8-F
PERECIA "o PO L o s oF
phEREREHY] HHOR GO b SHGH 70, 6-Cl
phpbesethyl HOQH CGH 2- SHED)SOMTH,- 7-Cl
Vegkdaethly CH2 )OH P00, - (@M 3p0seliuted) — —g.cp
vty ERIOH POTH S (CHIpDn = o) o o0 8T
ey 00 EOTE] . (e o 2 S SF 431 0 0
MeRySERHY i 3 OH & _ =S (CH2) 2- S(&Me 6- 0
M yeHpPOH § -7=(@H2Rb@-@jﬂb-( CHR) 2- S(EMe 8- O
Mepdid@ethy CH2 OH B - 5-( MeOHB- ( CH2) 2- S(g:Qe-6 Me
Vegldakthy O 1 POFD) ~ 7=(0, WEORRICF i) 2~ SUok g~ Ve
phenethyl | OH | OH -(CH;);-O-CH,- 6-OMe
phenethyl | OH | OH -(CHz),-0-CH>- 7-OMe
phenethyl | OH | OH -(CH3)»-0-CH,- 8-OMe
phenethyl | OH | OH -(CH;),-0-CH;- 9-OMe

The morphinan derivatives represented by the above-described Formula (D,
having a nitrogen-containing hetrocyclic group used as the effective ingredient of the
therapeutic or prophylactic agent for urinary frequency or urinary incontinence
according to the present invention may be produced by the methods hereinbelow
described.

Among the compounds represented by Formula (I) (wherein R', R?, R®, R?,
R®, R'O, RY, X, Y, Z and k represent the same meanings as described above), the
cyclic aminocompounds (Ia) wherein both Y and Z are valence bonds may be
synthesized by the reductive amination reaction from the 6-oxo compound
represented by Formula (IV}) (wherein R, R%, R?, R®, R'® and R} represent the same
meanings as described above) through iminium salt (Va) (wherein R!, R?, R®, R* R®,
R'R", Xand k represent the same meanings as described above) or enamine (Vb)
(wherein R', R%, R%, R*, R’, R'", R", X, Y, Z and k represent the same meanings as

described above), as shown by Scheme 1 below.
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MeOHOH- ( CH2) 2- S(=0) - 5- Ove MeCHOH- ( CH2) 2- S(=0O) - 6- Ove
MeOHOH (CH2) 2- S(=0) - 7- Ove MeOHOH (CH2) 2- S(=0) - 8- Owe
phenet hyl OHOH ( CH2) 2- S(=0) - ( ngr substi t ut ed)

phenet hyl OHOH ( CH2) 2- S(=0) - 5-

phenet hyl OHOH ( CH2) 2- S(=0) - 6- F
phenet hyl OHOH (CH2) 2- S(=O) - 7- F
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(2) Reduction Reaction z

Scheme 1

This reaction comprises two steps, that is, (1) conversion reaction to the
iminium salt or enamine using an acid catalyst, and (2) reduction by a metal hydride
reducing agent or hydrogenation reaction in the presence of acid and metal catalysts.
The 6-oxo compound represented by Formula (IV) used as a starting material of this
reaction is described in, for example, J. Org. Chem. 4, 220 (1939), J. Org. Chem. 15,
1103 (1950) and so on, and may be produced by the method described in this
reference.

The step (1), that is, the conversion reaction to the iminium salt or enamine is
the reaction to obtain an iminium salt (Va) or an enamine (Vb) from the oxo
compound (I'V) and an amine (VI) (wherein R4, X and k represent the same meanings
as described above). This reaction may be carried out by the method described in,
for example, J. Org. Chem. 45, 3366 (1980), W093/15081 and the like, that is, by

the method in which the oxo compound (IV) and the amine (VI) are heated to reflux
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as to proceed the reaction. Adding an appropriate dehydrating agent to the reaction
system is also a preferred method for generating the iminium salt (Va) or the enamine
(Vb). The dehydrating agent used here is not restricted, and inorganic dehydrating
agents such as molecular sieve, anhydrous calcium sulfate, anhydrous copper sulfate,
anhydrous sodium sulfate, anhydrous magnesium sulfate and anhydrous calcium
chloride; and organic dehydrating agents such as ortho esters, acid anhydrides,
dicyclohexylcarbodiimide, sulfur trioxide-pyridine complex, phosphorus oxychloride
and thionyl chloride may be used. Among these, organic dehydrating agents such as
ortho esters, dicyclohexylcarbodiimide, sulfur trioxide-pyridine complex are
preferred, and ortho esters are especially preferred.

The amount of the amine (VI) used in this step is not restricted, and is usually
0.5 to 50 equivalents, preferably 1 to 30 equivalents, more preferably 1 to 10
equivalents.

As the acid to be made to coexist, any acid which usually forms a salt with
amines may be used. Examples of the acid include inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid and phosphoric acid; sulfonic
acids such as methanesulfonic acid and p-toluenesulfonic acid; and carboxylic acids
such as benzoic acid, acetic acid and oxalic acid. Among these, hydrochloric acid,
sulfuric acid, methanesulfonic acid, p-toluenesulfonic acid and benzoic acid are
preferred, and p-toluenesulfonic acid and benzoic acid are especially preferred. The
amount of the acid to be made to coexist is not restricted, and the reaction may be
carried out in an amount of 0.5 to 50 equivalents. Satisfactory results are usually
obtained by using 1 to 30 equivalents, preferably 1 to 10 equivalents of the acid.

In case of using an ortho ester as the dehydrating agent, examples of the ortho

ester with which the reaction may be carried out include ortho formic acid esters such
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butyrate, triethyl ortho butyrate, tri-n-propyl ortho butyrate and triisopropyl ortho
butyrate; and ortho benzoic acid esters such as trimethyl ortho benzoate, triethyl
ortho benzoate, tri-n-propyl ortho benzoate and triisopropyl ortho benzoate.
Usually, ortho formic acid esters such as trimethyl ortho formate, triethyl ortho
formate, tri-n-propyl ortho formate and triisopropy! ortho formate; and ortho acetic
acid esters such as trimethyl ortho acetate, triethyl ortho acetate, tri-n-propyl ortho
acetate and triisopropyl ortho acetate are used, and among these, trimethyl ortho
formate, triethyl ortho formate, trimethyl ortho acetate, triethy! ortho acetate are
preferred.  Although the ortho ester may be used as the reaction solvent, usually 0.5
to 10 equivalents, preferably 1 to 5 equivalents of the ortho ester is used. The ortho
ester may be made to coexist at the beginning of the reaction, or may be added
sequentially and dividedly with the progress of the reaction.

As the reaction solvent, although not restricted, ether solvents such as
tetrahydrofuran {THF), ether, dimethoxyethane (DME) and dioxane; aromatic
hydrocarbon solvents such as benzene, toluene, xylene, and mesitylene; and polar
solvents such as dimethylformamide (DMF) and dimethylsufoxide (DMSQO) may be
used. These solvents may be used individually or two or more of the solvents may
be used in combination. Among these solvents, THF, toluene, xylene and DMF, as
well as mixture of these solvents, are preferred.

The concentration of the oxo compound (IV) in the reaction mixture is not

restricted, and satisfactory results are usually obtained at a concentration of 1 mmol/L
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iminium salt (Va) or enamine (Vb), the desired cyclic amine compound (Ia) may be
obtained even when the iminium salt (Va) or enamine (Vb) is isolated.

As the reaction solvent, although the solvent used for the conversion to the
iminium salt or the enamine may be used as it is, preferred results are obtained by
using an alcoholic solvent such as methanol or ethanol, especially by adding
methanol.  Alternatively, the reaction solvent used for the conversion to the
iminium salt or the enamine may be evaporated under reduced pressure, and the
reaction may be carried out using the alcoholic solvent alone such as methanol or
ethanol.

As for the metal hydride reducing agent, the reaction may be carried out using
a metal hydride reducing agent which is comparatively stable in the presence of an
acid, such as sodium borohydride, sodium cyanoborohydride, zinc borohydride,
sodium triacetoxy borohydride, tetramethylammonium triacetoxy borohydride or
borane-pyridine complex. Among these, sodium cyanoborohydride, sodium
triacetoxy borohydride or borane-pyridine complex is preferably used. The metal
hydride reducing agent may be used in an amount of 0.5 to 50 equivalents, usually 1
to 20 equivalents, preferably 1 to 10 equivalents. As for reaction temperature,
satisfactory results are obtained usually at -40°C to 150°C, preferably -30°C to 80°C.
The reaction time is appropriately selected depending on the conditions such as

reaction temperature, and satisfactory results are usually obtained when the reaction
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the iminium salt or the enamine may be evaporated under reduced pressure, and the
reaction may be carried out using the alcoholic solvent such as methanol or ethanol
or the ether solvent such as THF or ether alone.  As the acid to be made to coexist,
any acid which forms a salt with an amine may usually be used. Examples of such
an acid include inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric
acid and phosphoric acid; sulfonic acids such as methanesulfonic acid and p-
toluenesulfonic acid; and carboxylic acids such as benzoic acid, acetic acid and
oxalic acid, Among these, hydrochloric acid, sulfuric acid, methanesulfonic acid, p-
toluenesulfonic acid and benzoic acid are preferred, and p-toluenesulfonic acid and
benzoic acid are especially preferred. The amount of the acid to be made to coexist
is not restricted, and the reaction can be carried out at an amount of 0.5 to 50
equivalents. Satisfactory results may be obtained usually at an amount of 1 to 30
equivalents, preferably 1 to 10 equivalents.

As the metal catalyst, although any of the catalysts which are used for usual
hydrogenation reaction, such as platinum oxide, palladium hydroxide and palladium-
carbon may be used, platinum oxide or palladium-carbon is preferably employed.
The reaction may be carried out at a reaction temperature of -30°C to 80°C,
preferably 10°C to 50°C, under a hydrogen pressure of 1 atm to 100 atm, preferably 1

atm to 30 atm, and preferred results are usually obtained at room temperature under
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MeHOH CH2- CONH%n subs?utnute N T L e/ R O VRS

W% %@ﬁ' fﬁldﬁ( m%%aﬁlr%s as described abovc), the
M?HQ‘!!JQH@ “c&@blbhxﬁis((:ib) (wherein R", R%, R>, R, R°, R"", R and k represent the
same meanings as described above) wherein Y is -C(=0)- and Z is valence bond may
be produced by the usual alkylation or amidation reaction of amino group so as to
attain intramolecular cyclization, from the compound represented by Formula (VIIa)
(wherein R!, R%, R, R4, R®, R R and k represent the same meanings as described
above, T is chlorine, bromine, iodine or OTs or OMs) or the compound represented
by Formula (VIIb) [wherein Rl, Rz, Rj, R4, Rg, Rm, R' and k represent the same
meanings as described above, T' is chlorine or OR" {wherein R"Zis hydrogen, C-Cs
alkoxy, C7-C3 aralkyloxy or C;-Cs alkanoyloxy)], as shown by Scheme 2 below.

The compounds represented by Formula (VIIa) or (VIIb) used as the starting

materials of the reaction shown in Scheme 2 may be obtained by the method

described in W(093/15081 and so on.
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Scheme 2

The alkylation or amidation may be carried out generally by a 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
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
30 equivalents, preferably 1 to 10 equivalents with respect to the substrate. In case
of amidation reaction, satisfactory results may be obtained without using a base in
some cases.

As the solvent, aprotic polar solvents such as DMF, dimethylacetoamide and
DMSO; ether solvents such as diethy! ether, THF, DME and dioxane; hydrocarbon
solvents such as benzene and toluene; and halogen-containing solvents such as
dichloromethane, chloroform and 1,2-dichloroethane may be used. Among these,
DMF, 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 reaction time is appropriately
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R, R R X, Y, Zand k represent the same meanings as described above), the
cyclic imide derivatives represented by Formula (Ic) (wherein R!, R?, R®, R*, R%, R!°
and R'' represent the same meanings as described above) may be produced by
reacting the primary amino compound represented by Formula (VII) (wherein R', R?,
R’ R°, R'® and R! represent the same meanings as described above) with the acid
anhydride represented by Formula (IX) (wherein R represents the same meaning as

described above), as shown in Scheme 3 below.  As required, the reaction may be

carried out while making an acid or a base coexist in the reaction system.

o)
=

ol —R
/ ! \.__RS

P
0 (IX)
Rr3 i
(VI Scheme 3 (Ic)

Acid anhydride (IX) may be used in an amount of 0.5 to 50 equivalents with
respect to primary amino compound (VIII), preferably 1 to 20 equivalents, more
preferably 1 to 10 equivalents. As the solvent, aprotic polar solvents such as DMF,
dimethylacetoamide and DMSO; ether solvents such as diethyl ether, THF, DME and
dioxane; hydrocarbon solvents such as benzene, toluene and xylene; and halogen-
containing solvents such as dichloromethane, chloroform and 1,2-dichloroethane;
alcoholic solvents such as methanol, ethanol, propanol and butanol; and acidic

solvents such as acetic acid and propionic acid may be used. Among these, DMF,
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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
and benzoic acid; and sulfonic acids such as methanesulfonic acid, benzenesulfonic
acid 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
particularly preferred. The acid is used in an amount of 1 to 30 equivalents,
preferably 1 to 10 equivalents with respect to the substrate.

As for the reaction temperature, satisfactory results may be usually obtained at
-20°C to 200°C, preferably 0°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.
The concentration of the substrate (VIII) in the reaction mixture is not restricted, and
usually 1 mmol/L to 1 mol/L is preferred.

The primary amino compound represented by Formula (VIII) used as a
starting material of Scheme 3 may be synthesized by the method described in
J.Med.Chem. 20, 1100 (1977), J.Org.Chem. 45, 3366 (1980) and so on. That is, the
primary amino compound (IX) may be obtained with a high yield by the method
comprising the three steps of (1) reacting the oxo compound (IV) with a primary or
secondary amine having a deprotectable substituent to form an iminium salt or

enamine; (2) reduction by a metal hydride reducing agent or hydrogenation in the
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phenet hyl OHOH CH2
nitrobenzyl, 4-nitrobenzyl, 4-cyanobenzyl, dibenzosuberyl, diphenylmethyl, di(4-

methoxyphenyl)methyl, triphenylmethyl, (4-methoxyphenyl), diphenylmethyl,
flucrenyl, 9-phenylfluorenyl and ferrocenyl methyl. Among these, allyl, benzyl, 4-
methoxybenzyl, 3,4-dimethoxybenzyl, 2-nitrobenzyl and 4-nitrobenzyl are preferred,
and benzyl is especially preferred.

Good results are obtained in the step (1), that is, the reaction for conversion
to the iminium salt or enamine, by reacting the oxo compound (IV) and the amine in
the presence of an acid catalyst and a dehydrating agent as in the above-described
Scheme 1. In this reaction, as the dehydrating agent, an ortho ester may preferably
be employed.

The step (2), that is, the reduction by the metal hydride reducing agent or the
hydrogenation reaction in the presence of the acid and metal catalysts may be carried
out in the same manner as in the above-described Scheme 1.

The step (3}, that is, the removal of the deprotectable substituent may be
carried out by, for example, conducting hydrogenolysis in the presence of a metal
catalyst using hydrogen gas as hydrogen source, when benzyl is employed as the
deprotectable substituent. In this case, as the metal catalyst, any of the catalysts
used for usual hydrogenolysis may be employed. Examples thereof include
platinum catalysts such as platinum oxide and platinum hydroxide; palladium
catalysts such as palladium hydroxide and palladium-carbon; and nickel catalysts

such as Raney nickel. Among these, palladium catalysts, particularly, palladium-
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BE:E:: hMyI tﬂ’%%smmng og\ﬁl/g solvents which is inert under the

%ﬁgﬁ@%ﬁi {J%@%Mﬁib@!&% Examples thereof include alcoholic

QBE%%SQW% o su@{%Pt anol; %ﬁner solvents such as THF, ether,
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ve ng@cgibﬁ)n%é Qafl B HHE Egg?gsgﬁcgo% 2bidMy this case,

as the acid catalyst, inorganic acids such as hydrochloric acid, hydrobromic acid,

P T OO OO

- 8-
- 5-
- 6-
-7-
- 8-
- 5-
6-

sulfuric acid and phosphoric acid; sulfonic acids such as methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, camphorsulfonic acid; and carboxylic
acids such as benzoic acid, acetic acid, oxalic acid and phthalic acid may be
employed. Among these, inorganic acids such as hydrochloric acid and sulfuric
acid; carboxylic acids such as acetic acid, benzoic acid and phthalic acid are
preferred, and hydrochloric acid, acetic acid, benzoic acid and phthalic acid are
particularly preferred. The reaction may be carried out at a reaction temperature of
0 to 150°C, preferably 10 to 100°C, under a hydrogen pressure of 1 to 100 atm,
preferably 1 to 30 atm. Satisfactory results may usually be obtained at 20°C to 80°C,
at 1 to 10 atm. The reaction time is appropriately selected depending on the
reaction conditions, and satisfactory results are usually obtained when the reaction
time is 0.5 to 100 hours.

As the hydrogen source, a formic acid or its derivative such as ammonium
formate may be used in place of hydrogen gas. Although the reaction may be
carried out by using the formic acid or its derivative in an amount of 0.5 to 100
equivalents, the formic acid or its derivative may usually be used in an amount of 1
to 50 equivalents, preferably 1 to 10 equivalents. In this case, the conditions such as

the metal catalyst, reaction solvent and reaction temperature are similar to those
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henetS%yI HOH ()gf‘g%@ﬂ é} S%'?q’éﬁ}ogcn gas as the hydrogen source.

phe”etm@éﬂ@l‘bﬁ@d@)dé thﬁ'é'% $eh | p2 p3
phenet hyI FOH (OH2) 2- fgegefiedented by Formula (Ic) (wherein R', R%, R?,

Eﬂ’iﬁ% t %%H@’%é;m%ungs as described above) may also be
phgﬂgkﬁw‘%&@g@ B3 3Be i Terahedron. 50,9757 (1994).
SEEE::@F@&%}@’% bl e?ﬂe% Formula (I) (wherein R', R2, R?, R,
enet’ yI’ :%1 (2%’;@‘% gﬁﬁ '-E 3 se meanings as described above), the

e S
B R R Ao
VRS R AbE HecR s b aliof Sr by 55 calla ) ngyebe produced
W5 Qi thielelsH )y 1Rt e @oMBounds represented by Formula (X) (wherein R,

R, R, R, RO R Xand Z represent the same meanings as described above) in a

solvent in the co-presence of a base, as shown in Scheme 4 below. The compounds
of Formula (X) used as a starting material of Scheme 4 may be obtained by the

method shown in Scheme 2.

alkylation

acylation

Y

Scheme 4 (XIb)

An alkylation agent or acylation agent may preferably be used in an amount of
1 to 20 equivalents, and satisfactory results are obtained by using the alkylation agent
or acylation agent in an amount of 1 to 10 equivalents.

As the base, organic lithium reagents such as methyl lithium, butyl lithium



10

15

20

MeOHOH- ( CH2) 2- O CHZ- 9- Me MeOHOH- ( CHR) 2- O- CHZ- 6- OV
CHZ- 7-

MeOHOH- ( CH2) 2- O OVe MeOHOH ( CH2) 2- O CHZ- 8- O\
MeOHOH( CHZ) 2- O- CHZ-9-Owvke 51 S O

phenet hyl OHOH ( CH2) 2- O CH2- ( f¥n- subst i t ut ed)

phenet hyl OHOH ( CH2) 2- O CH2- 6- F

phenet hyl O—D—I— (CH2) 2-O- CH2-7-F
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%ﬁf-ﬁq 8%}5(% %lyx e%agsngl t-butoxide may be used, and LDA and
%@Wﬁ%@ o 10% Seteaay b FRefoheR amoy o5 1630 ve
%ﬂe A E{EE 5 g:?:g:l%lil%} 50 %@Eﬂ%{s %th respect to the substrate,

phene “Fs\éhﬁo_@_%st@%éc R solventl\:/")te sucﬁn HRAF dimethylacetoamide and
mﬁg ﬁé’f’%@%ﬂ%ﬁl&’}'gﬁ g %ﬁ é %{Fh DME and dioxane; and
RARG &8 vs@é%&s&t&sﬁ% Befveciakbiolise mas e
ciehore 88, ARl DR et "or ¢ Lre“tyﬁ'e'répgru? ic or
oont fRantae FERen it %%? siapGRLTO 3 b B gbtsined
h 21%@9%2% E PRt o § 58T %%e?o?%&#r%ﬁg apprRpLdtely

s€ ectgg’ dependlng on the conditions such as reaction temperature, and satisfactory

results are usually obtained when the reaction time is about 30 minutes to 30 hours.
The concentration of the substrate (X) in the reaction mixture is not restricted, and
usually 1 mmol/L to 1 mol/L is preferred.

When synthesizing the compounds represented by Formula (I} wherein R is
hydroxy, that is, the compounds represented by Formula (XIII) (wherein R!, R?, R*,
Rg, R'O, R! I'X,Y,Zand k represent the same meanings as described above), the
compounds may be synthesized through the compounds of Formula (XII) (wherein
R',R% RY, R°, R R" X, Y,Zandk 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
methyl ether, as shown in Scheme 5, 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.
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(wherein R, R2, R3, R9, R10 and Rl11 represent the sane
ani n@ as descri bed above) through |n1n|un1salt (Va)
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enam ne (2 ?Qeductl on Reaction (Va) (I a) chéhe 1

This (REQtion conprises twg.steps, that is, é&é
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hydri de ucl agent or dr ogenation re on
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er ence.
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BTl AR 948 g B Mﬁ@e Ao
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3Btaindd Sbhen IS RthetiofTRE PR hiRRE b BSobiske b ggﬁcemﬁatlgy of the
compound (XII) in the reaction system is not restricted, and usually 1 mmol/L to 1
mol/L is preferred.

In the method (2), as the reagent, an alkylthiol such as ethanethiol,
propanethiol or butanethiol is preferred, and propanethiol is especially preferred.
The amount of the alkyltiol is preferably 1 to 20 equivalents, and satisfactory results
are obtained by using alkylthiol in an amount of 1 to 7 equivalents. As the base,
potassium t-butoxide, sodium hydride and potassium hydride are preferred, and
pofassium t-butoxide is especially preferred. The amount of the base is preferably 1
to 20 equivalents, and satisfactory results are obtained by using the base in an amount
of 1 to 7 equivalents. As the reaction solvent, aprotic solvents such as DMF and
dimethylacetoamide; and ether solvents such as THF and DME are preferred, and
DMF which is an aprotic solvent is particularly preferred. The reaction temperature
is preferably 50°C to 200°C, and satisfactory results are obtained when the reaction

temperature is 80°C to 150°C. The reaction time is preferably 1 hour to 15 hours,
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the nmethod in which the oxo conpound (1V) and the am ne
(VI) are heated to reflux RI1 R3 53 0 in an
appropriate reaction sol vent q%nd the generated water is
renmoved by azeotropic distillation together with the
reacti on solvent or by using a Dean-Stark water trap so
as to proceed the reaction. Adding an appropriate
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ctory results are usua ai ne y using 1

%ﬁrgﬁ%gﬁ%ﬂéf %&s%gste,s braf{ t‘ﬁfn%'i',a\ggi}ﬁ iﬁju}f e&&pﬁﬂms\f @aﬁ{]{u%o%f normal

pressure hydrocephalus, dementia, Parkinson's disease, depression, striato-nigral

degeneration, progressive supranuclear palsy, olivo-ponto-cerebellar atrophy, Shy-
Drager syndrome, spinal cord injury, vascular disease of spinal cord, spinal cord
tumor, myelitis, cervical cord compression disorder, syringomyelia, multiple
sclerosis, spina bifida, myelomeningocele, spinal canal stenosis, Tethered cord
syndrome,myelopathy, diabetes and pelvic cavity surgery However, use of the
therapeutic or prophylactic agent for urinary frequency or urinary incontinence
according to the present invention is not restricted to these diseases.

The morphinan derivatives having a nitrogen-containing heterocyclic group

represented by Formula (1) may be not only used as the pharmaceuticals useful for
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In case of using an ortho ester as the dehydrating
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The administration form include formulations for oral administration such as tablets,

?requency or

capsules, granules, powders and syrups; formulations for parenteral administration
such as injection solutions, suppositories and liquids; and formulations for topical
administration such as ointments, creams and patches. The therapeutic or
prophylactic agent for urinary frequency or urinary incontinence according to the
present invention may preferably contains the above-described effective ingredient in
an amount of 0.01 to 90% by weight, more preferably 0.1 to 70% by weight.

Although the administration dose may be appropriately selected depending on the
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restricted, and satisfactory results are usually

obtai ned at a concentration of 1 mmol/L 55 to 1 nol /L.
The reaction tenperature may _pysually be 0 to 250C
preferably 0 to 200C, and sggisfactory results are
obtained at 20 to 150C. The reaction tine is
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b%gﬁ)g'amme 5Iﬁuoxetme Fluvoxamine, Milnacipran, Paroxetine and Duloxetine;

vassopressin agonists such as Desmopressin; tachykinin antagonists such as TAK-
637, SR-48968 and Talnetant; B agonists such as Clenbuterol and KUC-7483;
vanilloid agonists such as capsaicin and resiniferatoxin; PGE antagonists such as
ONO-8711 and ONO-8992; COX inhibitors such as Flurbiprofen; o1 agonists such
as R-450; a1 antagonists such as Doxazosin, Indramin, Terazosin, Urapidil,
Alfuzosin, Prazosin, Naftopidil, Tamsulosin, Selodosin, Fiduxosin and KMD-3213.
Examples of the diseases which cause urinary dysfunction include benign

prostatic hyperplasia, prostate carcinoma, diabetes, cerebrovascular disease, dementia
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Otine is about 30 mnutes to 10 hours. The
concentration of the substrate (Va) or (Vb) in the
reaction mxture is not restggcted, and usually I

mmol /L to 1 nmol/L is preferred. In case of conducting
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catal ysts, as the reaction solvent, although the

ﬁﬁidﬁﬁ% A%@fi‘nér@rd &R, SPNSIoR! Pﬂkfn@oﬁ'@&seﬂs@‘aﬂd Hivl§k cléfosis.

am ne may e used as it is, preferred resuits are

Ekéﬁgﬁ?%@ﬂﬁ%raﬁme ofBrophgRb ég%nfsfblr B@Iﬁ?‘n ﬁHﬁﬁtl@ﬁhyperﬂlasm

or et hanol or "an ether solvent such as

ﬁ{clgew-re'd ctﬁ&qﬁﬂlbn@lls SBENAL Fﬁ'iﬁétéhdet bataseaat, 'I%hs‘éé?id\éeﬂs 891

used for the conversion to the imniumsalt or

e d
tﬁ@@m}gageam eﬁY&%ﬁ(o?E&g SIS suched Fh@simRie Bﬁdhﬁ‘amﬁl@%

n may" be carrled out using the al coholic

IuYﬁﬁlH E.mﬁ-ﬁgéﬂs&rﬁ?pﬁfch% A Zf&%ﬁ‘&lol @Eloﬁ'ﬁ‘ﬁhfddée(}estonorone

o vent such as” THE et her alone. As the acid to be
T35 5 s s RorA ol s sl
gggﬁrfk’%ﬁld PALGIR - 600%11 ?Iaal FHEs dg}a Eéa L £ Ceflilfon; and the

TOWIC acid roc- aci OrIC aci d;

0 nethanesulfonlc aC|d and p 15
? B%Je'&gsg on| %‘ﬁ%pn "a i

Jenasu nd carboxylic acids such as

benzo Eﬁﬁ'ﬁgl id of ﬁ%%ér& eq,ﬁg dr g{}{ﬁ%ﬁé@é %g%ngﬁfr Brosti®8fcinoma

these rochloric CI

BR185RH ggﬂngstéﬁlcﬁ 3 Ee%ﬁdg}éﬁﬁneﬁégrél% iBqs@elifl ’yTthelin and

n20|c acid are err ant p-tol tenesul fonic acid

g‘?iﬂ fqrel ﬁgéﬁ%—ﬁt}ﬁ%%oﬁs SRR GS ClrbbliR! Ghififeli dnd Wi AR Hﬁ:t

e to coexl st s not restricted

MBS A I it e

ctory resu

pregera 1&%%%@3?%&1@1{& ang Sél:,f d]méie ot equi val ent s,

equl va al catalyst,

al t howah, 3NY oPlhel & | ]géi‘fﬁ% ¥ ?{I@hgﬁhﬁ hefor! ﬁﬁd@c{eg’ Encfdéainti-

hydroge atlion reac num OXI

B TR St ?ﬁ’ﬁa@@%%aéﬁmﬁh. AR %*ﬁaﬁ%d‘m"““
T

Sé@% gm?ﬁ%ﬁsera %?#%@@ﬁ%@a{ﬂ‘ﬁggﬁgﬁy@mc to

Ao PR ORI CTbRH gt JiE SR o e

‘ﬁBS‘éﬂere"Q{ﬁh %ﬂsgin%e; rb?é?.@lfd@%ﬁ% M&fdﬂ&ﬂ?ﬁncﬁﬁuf@n{]m, o-

glucosidase inhibitors such as insulin, Acarbose, Voglibose, Miglitol and Emiglitate;

B3 adrenaline receptor agonists such as AJ-9677, SR-58611-A, SB-226552 and
AZ40140; and other drugs such as Erogoset, Pramlintide, Leptin and BAY-27-9955.
Examples of the therapeutic or prophylactic agent for cerebrovascular disease
include Aniracetam, Ibudilast, Tiapride, Cardiochrome, citicoline, y-aminobutyric
acid, ifenprodil, Nicergorine, vinpocetine, Nizofenone, bencyclane and cinepazide.
An example of the therapeutic or prophylactic agent for dementia including
Alzheimer's disease is Donepezil.

Examples of the therapeutic or prophylactic agent for depression includes the
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BFIH xanp (wherein R12 is hydrogen C -C5

| k , . | kyl ox:

o S Ao SRR SEhee s,

For nul a éY1kF%10r (VI b) used as the starting 20
-&181d%lhe reaction shown in Scheme 2 may be

obt ai ned by the nethod described 43, W93/ 15081 and so
on. 58 Rl al kylation O (Via)oHR-_ TR

10

Higy, »
v

Qum-
d o
6

In a mixed solvent of 1700 mL of THF and 1700 mL of toluene, 249.8 g
. 15 (0.731 mol) of naltrexone was dissolved, and 432.7 g (2.193 mol, 3.0 equivalents) of
dibenzylamine was added. While stirring the mixture, the pressure in the reaction
vessel was reduced and the atmosphere was replaced with argon. Then 357.7 g
(2.929 mol, 4.0 equivalents) of benzoic acid was weighed in a beaker, and was
slowly added to the solution to precipitate white solids. Using an oil bath, the
20 reaction apparatus was started to be warmed, and the precipitated crystals were
dissolved to form a solution with the elevation of inner temperature. Reflux started
at an inner temperature of 81.5°C, which was regarded as the start of the reaction.
The reaction was carried out at an inner temperature of 81.5°C to 87.4°C.  Thirty

minutes after starting the reaction, 53.9 g (0.363 mol, 0.50 equivalents) of triethyl
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R4)k NH am dation (VIIb) R' O Schenme 2 (R4)k The

al kyl ati on or am dation may be carried out generally by
a method in which a base isyyade to coexist in a
solvent. As the base, inorganic bases such as potassium
carbonate, cesium carbonate, 5 sodium hydroxide and

pot assi um hydroxi de; netal hydrides such as sodi um

bitkbifotate wad addddaasd AtD Ko Ardie3 0 MBiubds aal lK0X ho@s afdgh as

sodi um et hoxi de and potassiumt- butoxi de; and organic

PaRees Ak fhoddart, tH@hdrasdfdtthateivhSQIAES BY ArRb it 8308 g (0.364
pyridine and 4-di nethyl am nopyridine may be used. The

H@!S,Q).S(ﬁecrﬁﬁﬁkdtﬂ) afd 530363 mdl, S0 edRivalgntsy, Qés%@%tﬁ&ely. Six
e

preferably 1 to 10 equivalents with respect to

BotRS hAd®S @ mihte SR tHe st ofilk detiction th€sit bathRvas removed from
satisfactory results may be obtai ned wi thout using a

2 $€actiOn apPAIBIuS, 3B&Eby PFmindfnS Me \te4ttion F6H @hb&rsiBA t& Iminium.
sol vents such as DI\/I! di met hyl acet oani de and DVSO,

et her Dﬁﬁh% 8oV Mg IHE ReadforiNeatdI i ic@bRAY, in Whikh ﬂg\ﬁa@tﬁﬂ’ for

di oxane; hydrocarbon solvents such as benzene and

EQRIVERRS to3RGhi DA WARANFRANGHA 3U.( % (G5YRBL Y . BU&ivaterdd) of
di chl or onet hane, chl orof orm and 1, 2-di chl or oet hane nay

QR1iA RFanoBBRINGdENER s weibliEd i_an'EFﬁ'afé 10RO cREE ask, and

preferfred. As'for the reaction tenperature,

5703 gfo??ﬂe%a\hof QadhddRd B YisRvalgu aﬂae/ﬂﬂbbaétp_a&q sBlution 4RE
to 200C, preferably OC to 150C. The reaction tinme is

g&%@g&%ﬁ He@battiod sQlufih SEhe dofRRENE At ol iREniGRN@E 1 ONS

as reaction tenperature, and satisfactory results

A futesSHah livne? Rrp @ BreWTens Hh®°C eathir§ minuiiR afir @wlbticlof

m nutes to 100 hours. The concentration of _the _
ﬁfékﬁﬁéﬁrﬁﬁ%ﬁ theieh&lonQWas(4niBdtedl Bnd M hikaré WD siBjedid B post
es nd [ ol nml/Lis

not ricted, a usually 1 mmol /L t

RER/MRAF €d.

in a 5L Erlenmeyer flask, 446.0 g (3.22 mol) of potassium carbonate and
3399.6 g of distilled water were weighed to prepare an aqueous potassium carbonate
solution. This solution was dropped on the reaction mixture for 12 minutes at an
inner temperature of 5.0 to 18.0°C.  After completion of the dropping, the mixture
was stirred for 10 minutes to dissolve the gels and the reaction solution became clear.
The reaction solution was then transferred to a 10 L separating bath. To the reaction
solution, 599.8 g of THF and 615.5 g of ethy! acetate were added and the resulting
mixture was stirred for 15 minutes.  After stopping the stirring, the mixture was left
to stand for 20 minutes to attain separation into layers, and 5175.5 g of the extraction
aqueous layer was removed. To the organic layer in the separating bath, 1026.3 g of
distilled water was added and the mixture was stirred for 15 minutes, followed by
leaving the mixture to stand overnight. On the next day, the mixture was separated
into layers, and the 1280.5 g of aqueous layer after washing with distilled water was

removed, thereby obtaining 4186.2 g of organic layer after washing with distilled
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5 Anong the conpounds represented by Fornula (1)
(wherein R, R2, R3, R4, RO, RO, R', X, Y, Z and k
represent the same neanings as described above), the
cyclic imde derivatives représented by Fornmula (1c)
(wherein R, R2, R3, R4, RO, RL and R 1 represent the
same neani ngs as described above) may be produced by

NRAGT | meﬁeaﬁerpmermgam@mymvmmmteﬂqe bsﬁ.ﬁpmé cbg ofa
Formula (VI11) (wherein"R, R2,

cORERSANIoN FRARIUE AR, HRARITIS, moq &étﬁﬁ%@\ﬁe\b@&s aWHM‘to
the acid anhydride represented by For'nmul a

ruplgseathe smeﬂteﬁﬂﬁaﬁﬁtaaewemmoﬁ@ﬁa URE1&Fon Qﬁﬁ waté?%s
above), as shown in Scheme 3 below. As required,

e@Rfediond MPher®ffter, GRS AoRE-R4Eribel 'ok)&aﬂ@ﬁ‘s' Wéle ?%ae?@ﬂ% t?'ﬁe@to

base coexist in the reaction Sys

bhere1sH. 1 g o He RN BYEhEion! r&iddRY THEn Ll@?fj 7 lgrbtfgﬁlethanol was

anmount of to 50 eqU|vaIents W't h respec

RAHSPAN tﬁmxﬁsam&omowa@ ﬁ therdd Egﬁ E oﬁvcéngQ/iﬂ&Smethanol.
equi val ents, nore pre erably It |va ents

tﬁ%re%ﬁleﬁ/ BHtke ofRatRIrs e} até&’h%ﬁ@ Eoso E'ﬁl@? 9 g O the final

di net hyl acet oam de and vents uch

@bﬁ‘écﬁ%ﬁtl&f Hs@irdue THF, HiMesiing 52@ methgﬁkﬁ r\&%"ﬁﬁﬁ&f‘ and the

sol vents such as benzene, t’ol U and Xyl ene; and

mmﬂeafag&&m%ugblg gplo lﬂdﬁee Bth bﬁgﬁbg @gﬁh@%@s urry.

chl or of or m and roet ane; nts

e Rori2® tem(;;sé;&nfé at ﬂ%“%@ﬁ&'m &ftﬁ@aﬂﬁh% %9 3?.%@@ nﬂd;th@%hnag

acidic [ vents suc Cetl C acl propioni c acl

KR %lﬂg@gs cﬁﬂp@euttfeﬁw np@p the Qphﬁllﬁﬂﬁﬂﬁfﬁ'x@\%as}ﬁﬁlg, the

acetic aci are pr ef erre es o ase
t
A A A 2?‘5* AEALE e kAR
a a
N AR lﬁﬁ‘g#‘??pr%%’d?“ﬁ% PR ALAR S aRee
RAsh&H NEh 356 % di* la“m:CE dhid bR trﬁgﬁ‘?ﬁdwﬁ%arable flask
trleth am ne yridal ne, SSI um car bonate an

3R§HE g?c{ TR o ﬁfe?su?é’ E»fo%'iaﬁﬁ 929, Ig?g ﬁ:@%%? olf'ﬁfeq:gbﬂo%

anmount 0 equi val ent s,

eOMpYHERIShiM dsthigspect to the

Reference Example 1-2

Synthesis of 6B-naltrexamine

In a 5L reaction vessel, 325.0 g (0.622 mol) of 6p-dibenzylamino-17-
cyclopropylmethyl-4,5a-epoxy-morphinan-3,14-diol obtained in Reference Example
1-1 and 65.0 g (20 wt%) of 10% Pd/C(50% wet) were weighed, and a reaction
apparatus was assembled. Then 2561.3 g (3.25 L, 10 mL/g-substrate) was added

and the stirring was started, followed by replacing the atmosphere with argon three
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substrate. On the other hand, as the acid, inorganic
aci ds such as hydrochloric acid, sulfuric acid and
phosphori c acid; carboxylic ggids such as acetic acid,
propi onic acid 10 and benzoi ¢?acid; and sul fonic acids
such as net hanesul fonic acid, benzenesulfonic acid and
p-tol uenesul fonic acid may be used. Anobng these,

o °X§42%.ﬁ%ﬁ"* Loy h”Pé?%l 8 FafiyBfinih P feBRICHE (8% Sol)
@\%&V fifeiing APERRES mmws fapinte g ARG Bac
ki o o el SRS re?‘%lsmog ﬁi‘gﬁ herjEpprag e il
%Eie?%ﬁhot?&aﬁ&er%o gswéﬁ"ﬁgs g %itﬁcdrbﬁséﬁgﬁﬁans fras
SifieL P Ghe é@ﬁacbiﬁ’ alﬁlﬁgrffélbﬁ%ﬁ CBREHaH TN peerded as
U o e 'r%ﬁﬂéf : ‘@0 5 e atef e Syt }ﬁqowgﬁ??&swﬁ HPLC
Wi pitfmicd, cAUPER ietclipn BRF béch b et pgufidiours adte?
ﬁfaﬁéﬁsoi éxdp cgﬁtefix%é”% reRatio i giscisuft afins Serihbirgdprag acid
e g gl e g ﬁ“ﬁ"gt‘?nga‘?’?rﬁﬁii?%ﬂ fhg L1
?&?ﬁ iyl 251( %3%59% hikgs s theiam OF i sBaciol Y restiod g wes
snied Aad R sl -, Bl s, imgSefieeint,
ﬂ%@@@%m&%& R p R iod 1%%%%%% e 1t el gt was
Bl )t o PE e B Aot tainkl i B %%P%?ﬁloé{yw S
048 t&qﬁ%?@afa "t barpatppR of s pffegéeﬁﬁéﬁ'ﬂio% e Eprigacid was

e et eatouph o BF Feappivink B 89 e dof TR ARG
%ﬁl]tlpy%lsrétggty% ¥éaﬁtl<§'ﬂ {vreg%%g]ﬁ\éwdq éﬁﬂ%ﬁ;ﬁrﬁgﬁﬁﬁgﬁéég Z YA h
gﬁ’ﬁ”zg%ﬁ gﬁyﬁ %q\{ff‘%”fipr%%ﬁvl M(ﬁ'j.pe reaction, the amount of the
&%”E*tﬁ?w g?&ﬁﬁ%mﬁﬁs? By VR, g WasThiog cquipalents.
Rt iis R80Z¥ washbout the same as that measured at 22 hours, the reaction was
continued after raising the inner temperature to 60.9 to 61.4°C. Twelve hours after
raising the reaction temperature (40 hours after the start of the reaction), the amount
of the remaining formic acid was measured by '"H-NMR, which was 0.037
equivalents. Although the criterion of judgment of termination of the reaction was
not more than 0.03 equivalents, the reaction was terminated, and the mixture was
subjected to work up process.

After cooling the reaction mixture to an inner temperature of 20.7°C by

placing the vessel in an ice bath, Pd/C was removed by filtration through Millipore
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10 net hoxybenzyl, 3, 4-di net hoxybenzyl, 2-nitrobenzyl
and 4- nltrobenzyl are preferred, and benzyl is
especially preferred. Good rg ults are obtained in the
step (1), that is, the reacti’on for conversion to the
imniumsalt or enam ne, by reacting the oxo conpound
(1V) and the amne in the presence of an acid catalyst

Hhg 0 AEDRGHRL | 0 B 355 i) 1 ARMKELITREE LREHcl®

hi's reactron, as the

%vg,fm&.g 8 FHLocfiR B BE S ﬁﬁﬁi%ympﬁzﬁ?'g ?‘?r%th&ygle géé?@ g of
e WA o ggs@eogggggm i HPRE VAL LEFAAR LR Ak B
gua%% (%?W}?%eﬁltﬁgltl%ot?xge%a\?lg?esﬁﬁ%rqgg 126 Fhe
AERALY Gt ?‘%ﬁlﬁgné#‘?ds b W YonBbicalin wB8 bhdeTortl wién 16949 g of
.ac%kl enzy@L%@éwggpﬁ@ A pRED 483 aggeggﬁf Ogg{a SR8
3#’:?% W Bhperteub s it *C%f‘é}ﬁ‘if’&n%%a S Hersol e with
?@L?‘gy?%q%ffgﬁ‘c ”E%%?% 2 ﬁlﬁﬁén‘%ﬂc%aﬁe%iﬁ%"% lferﬂ?eﬁ'ﬁef precipitated,
RGPS Soliion Randdl it s, 13 ot Hiafn B 2BPhiep 14554
B4 Prfieln T @‘aﬁlﬁ e 1S ma%agtaméif%gﬁﬁ? tepfP B RO Fes
E%g?{‘%ﬁﬁ%‘kﬁ iy ¥k in ﬁ%ﬁﬁé’feﬁa@ﬁy%@# BpléRtnfchs of the solvent,
e AP eSiteckeli 1l ?’mﬁ BbEd e SRRGEE DA wiRY
"’Ear RN iﬂs RoRBE R ARy IR LS gl Tk
ﬁé‘i {1 T8 olrbiRS in £ pERY Botafay S0 Blichued drt g R bdvcer
0 LR G4 Eetdge?%ﬁ%i%ui%"v T 6T 5 v B 87 20l T Gptioned

h%arochgorlc aci d, hydrobron1c acid, 10 sulfuric acid
phori c aC|d sul foni c aci ds such as

%Ethaﬁgﬁylfonlc aC|d

Synthesis of 4,5a-epoxy-6p-tetrahydroquinolino-3-methoxy-17-methyl-

morphinan {Compound 201)

In a mixed solvent of 20 ml of xylene and 10 ml of dimethylformamide, 304
mg (1.02 mmol) of dihydrocodeinone and 0.12 ml (1.65 mmol) of methanesulfonic

acid were dissolved, and 0.2 ml (1.59 mmol) of 1,2,3,4-tetrahydroquinoline was



10

15

20

25

benzenesul foni c acid, p-toluenesulfonic acid,
canphorsul foni ¢ acid; and carboxylic acids such as
benzoi c acid, acetic acid, §?I|c acid and phthalic
acid may be enployed. Anong these, inorganic acids
such as hydrochloric acid and sulfuric acid,
carboxylic acids such as acetic acid, benzoic acid and

Biddaathéretoac Imaﬁ&t&éwag BEREd ﬁ%ﬂt’i’:@ﬂ)rh! HoRshiiald E&e&%;ﬁlcally

acetic acid, benzoic acid and phthalic acid ar

P r
A 15 a0 RSB R 0o
tProbRPempeRfGE, S Y REGRFR §od?ﬁm|l-1§810#gﬁ)cﬁbﬂﬁate and 3

preferably 1 to 30 at Satls actory re

W WRhdveoh§ arBicRid weke Ald&lE th@re%.%n mBurt, 4 hO re%mlﬁTh e

reaction tinme is appropriately selected depending o

hﬂﬂu?eowaseé&itabea it dild ot (5 gm @hhég)ac E%m& ﬁ@gﬁ tv§ere

are usual 'y obtai ned when t reactio

¢ObIRYWashéP tﬂ%aﬁYﬂécP&ﬁﬂe Gver ﬁlhkgfoﬁg fnagﬁésqjmﬂ rsul'fété

derivative such as anmoni um rnate sed

RhR&Se trené(dj oXfbtdln 886 n]g%ftM&g‘pt{)H Gt CRAL LAY @ﬁ%nﬁg product

carried out y using t For M T acid or 5 Lo ger Fyat Fve

aci gﬂcsad;ww éﬂ% I Qfﬁe&&&o&@ﬁoﬁ?gh\@ Biot) of A8k M C

Ivative nhy usua be used in an anount

?3{1 61‘6h§<9nd%%ésha%d9&‘t Srhe!%r(ﬁf‘ﬁﬁl‘i‘gdz M&%&ﬂn@tﬂh&?e‘é&ﬂf&ﬁé acid

ase e conditions su

Gt dded! and ﬁ@g@g&g%%gé M a"l‘%dﬁ ?&?;%éﬁﬁﬁﬁqtﬁﬁ@@ﬁé\lr FeTéife

simlar’to th enpl oye ydrogeno ysi's

HALAGh AVALRISH 3P oh??atﬁ%fég%&iﬂnﬁnlﬁ}d%g(‘%n cﬂb? L‘%I‘uﬁon

I'm de derivative represent y For erein
o 00, B e Sl A ted
Vi3t 0301 G588 DRt 1afBi SR ne i
ﬁdt@lra{emgflﬁé 'anE%l ovg?anh@ouﬁ%a eRﬁlm g‘@t@ﬁa @d dco}ig n\{rate% t@%gtam

represent the sane anlng as descri ove

SQMRe chhefgl ng)ta n cfscru Qhuctr&%ihggié% V\ﬁgxﬁﬁc&

repre ented by rmu a) o ere|

as gE%?? 2&Cﬁ%§y§§eﬁ§§ gaﬁggﬁa|k%Fﬁgﬁg%%ﬂgfﬁ?W]@Q&Mwn
foggihiedag /Jﬁ%fﬁ{e%igﬁ&%glcgn@suﬁ& kyl ating or acylating

ounds repres nted by Formula (X) (wherein R,

%?H%{ nd Z represent the sane
neanlnégﬁgg( escrlbe ove) in a
6.93-6.88 (2H, m), 6.77 (1H, d, J = 8.2 Hz), 6.67 (1H, d, J = 8.2 Hz), 6.52-6.45

(2H, m), 4.69 (1H, d, J = 8.2 Hz), 3.83 (3H, s), 3.66-3.56 (1H, m), 3.49-3.20 (2H, m),
3.11-3.09 (1H, m), 3.03 (1H, d, J = 18.2 Hz), 2.77-2.73 (2H, m), 2.56-2.50 (1H, m),
2.42 (3H, s), 2.40-2.34 (1H, m), 2.23-2.14 (2H, m), 2.05-1.82 (3H, m), 1.77-1.73 (1H,
m), 1.68-1.63 (3H, m), 1.15-1.00 (1H, m)
IR (cm™) (KBr)

2926, 1600, 1570, 1499, 1438, 1373, 1341, 1277, 1256, 1190, 1148, 1104, 1079,
1050, 1016, 1000, 940, 910, 893, 855, 795, 743

Example 1-2
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solvent in the co-presence of a base, as shown in
Schene 4 bel ow. The conpounds of Fornula (X) used as a
starting material of Schene 4 may be obtai ned by the
met hod shown in Scheme 2. RL’&N alkylation RL (X) 15
acylation R13 Schene 4 (XIb ) An al kyl ati on agent or
acyl ati on agent nay preferably be used in an anount of

lto ' t 1 pAL [ AV YL } o a
oot o1 STARE ) SO ARG 134 A B
3paRbb Boi f to 10 equival ents. As the base,
orgam%g?lla{gﬁl?um%éﬁr} %‘8‘31 s such as nmethyl lithium butyl
lithiumRZ R13 64 0 0 and DA, netal hydrides such as
sodi um hydri de and potgs ' ige. and net al

3)vt

al koxi de such as sodiu assi um t - but oxi de
may be used, and LDA ang

The base may be used i eI it dgf 1 to 30
equi val ents, preferably 10 equivalents with
respect to the substrate. Ht he solvent, aprotic

pol ar sol vents such as DMF, dinethyl acet oam de and
DVMSO, et her solvents such as ¢iethyl ether, THF, DME
and di oxane; and hydrocarbon sol vents such as pentane,

he X RASESAD B L o5 0k R Gt
SSPRRER, AR b RufY BB, sy
H1%1.58 265519 8f hiptSpahSthAR RAP P43 85 (.27 mmol) of potassium #-butoxide
were added thereto, followed by allowing reaction at 120°C for 4 hours. The
reaction solution was allowed to cool to room temperature, and 20 ml of aqueous
saturated sodium hydrogen carbonate solution and 3 mi of aqueous ammonia were
added, followed by extraction of the resulting mixture with chloroform (50 ml x 3
times). 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
(ChromatorexNH 5 g: ethy! acetate) to obtain 75 mg (yield: 75%) of free form of
the captioned compound.  This product was converted to tartaric acid salt to obtain
the captioned compound 1.
'H-NMR (ppm) (300 MHz, CDCls)

6.93-6.87 (2H, m), 6.70 (1H, d, J = 8.2 Hz), 6.58 (1H, d, ] = 8.2 Hz), 6.51-6.46 (1H,
m), 6.37 (1H, d, J = 8.5 Hz), 4.62 (IH, d, J = 8.5 Hz), 3.19-3.11 (3H, m), 3.08-3.02
(1H, m), 2.96 (1H, d, J = 18.5 Hz), 2.74-2.70 (2H, m), 2.52-2.44 (1H, m), 2.35 (3H,
5), 2.31-2.29 (1H, m), 2.20-1.48 (9H, m), 1.11-1.00 (1H, m) (free form)
IR (cm™} (KBr)

3001, 2932, 2855, 1600, 1498, 1458, 1371, 1344, 1293, 1260, 1214, 1191, 1149,
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sel ect ed depending on the conditions such as reaction
tenperature, and satisfactory results are usually
obt ai ned when the reaction thqe is about 30 minutes to
30 hours. The concentration Of the substrate (X) in
the reaction mxture is not restricted, and wusually 1
mol/L to 1 nol/L is preferred. 15 When synt hesi zi ng

tiheg aQoPoLT8sS168P1 @Rent ed by Fornula (1) wherein R3 is
hydroxy, that i's, the compounds represented by Formul a
@Qd-lér}ta&%ﬁly%isn Rl, R2, R4, RO, R, R', X, Y, Z and k
represent the sane neani ngs as descri bed above), the

c . ' ough the conpounds of
Fgrﬁnuiﬁli12#&@%%2?2?@%?%&%? R R9, RLO, RI, X Y,
ZCaRd. €. 999¥, €568%, iagesame neani ngs as described 20

above), wherein R3 is methoxy, in order to protect the

PRsaRl:c0i Bt ¥i6.67 N:Bisg case, the deprotection may be
carried out by the usual demethylation reaction of

Ehengld £1 methyl ether, as shown in Schene 5, nore
pa%ﬁ?cu arly, by (1) a nethod in which boron

ol ky! Cnr iy 8 §3mo b 4 URRRIGb A HBlng) 3 epyon
{lﬁ%thﬂa%%*wﬁ@ﬁéﬁg@ﬁ’ XI11) 11Y 1 (Rk z X In

e ne of the boron tribromde is
preferably 1 to 20 equivalents, and satisfactory

results are obtained 1 borge~ribromde in an
amount of 1 to 7 equivglsen As reacti on sol vent,
hal ogen-cont ai ni ng sol vert's™~5 SNCh¥5es di chl or onet hane,

chl orof orm and 1, 2-di ci.g t'rhg/qe preferred, and
di chl oronet hane is prefe . The“reacti on tenperature
is preferably -70C to 50 OMe

202

In a manner similar to the method described in Example 1-1, using 3,4-
dihydro-2 H-benzo{ 1,4]thiazine in place of 1,2,3 4-tetrahydroquinoline, 239 mg
(vield: 63%) of the captioned compound was obtained.

'H-NMR (ppm) (300 MHz, CDCly)

6.98 (1H,dd, J= 1.8, 7.9 Hz), 6.86 (1H, ddd, J = 1.8, 7.3, 8.5 Hz), 6.78 (1H, d, J =
8.2 Hz), 6.69-6.65 (2H, m), 6.61-6.55 (1H, ddd, J = 1.2, 7.6, 8.5 Hz), 4.61 (1H,d, J =
8.2 Hz), 3.85 (3H, s), 3.60-3.51 (3H, m), 3.14-2.96 (4H, m), 2.55-2.50 (1H, m), 2.41
(3H, s), 2.38-2.32 (1H, m), 2.23-2.12 (2H, m), 1.91-1.47 (5H, m), 1.12-1.00 (1H, m)
IR (cm™) (KBr)

2924, 1735, 1606, 1584, 1483, 1438, 1373, 1338, 1275, 1257, 1176, 1148, 1112,
1079, 1047, 1006, 937, 907, 891, 854, 793, 744
Example 2-2

Synthesis of 4,50-epoxy-68-(3,4-dihydro-2 H-benzo[ 1,4]thiazino)-17-methyl-

morphinan-3-ol-methanesulfonic acid salt (Compound 2)
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and satisfactory results are obtai ned when the reaction
tenperature is -50C to 40C. The reaction tine is
preferably 10 m nutes to 10 urs, and satisfactory
results are obtained when the reaction tine is 30

m nutes to 5 hours. The concentration of the 10
conpound (XI'l) in the reaction systemis not
restricted, and usually 1 nnDI/L to 1 mol/L is
preferred. In the netheds 2 reagent an

al kyl thi ol such as et hdpn 0 |aneth|ol or

but anethiol is preferrep, oNop. ethiol is
especially preferred. ¢ the alkyltiol is
preferably 1 to 20 equiva and satisfactory
results 15 are obtai ned Siorg al kylthiol in an
anount of 1 to 7 equivalents. As the base, potassium
t - but oxi de, sodi um hydri de ang potassi um hydri de are
preferred, and potassiumt-butoxide is especially

pref eny Q%m;ﬁ&eslﬁmtth@ﬁ]e%ﬂﬁ dB@siBed & a?rfqﬂé a8 Ylsﬂrg 288 mg of

20 equivalents, and satisfactory resu ts are obta

WiSolBhcg- A0 DR ot BRI O histhnol- 3 koA HRSNL S

vent I c solvents ch as "DWVF

ﬁﬂ%pl%galgb%ﬁ'r@& h@ﬁ%@@@bdre 49@&% @Ielnf r86§’8|o\f?r% Sorat6f has

and DME are preferred I'ch 1s an aprotic

SPURRY chBphRid 2 G @r&hme@r etigg Cpfoﬁucm& Joﬁa&frédqe
tenperature is preferably 50C to 200C, and

fRihane A fonidaci G Sl tb%bﬁﬁ{f‘edQHé glpised tipdung 2r eaction

terrperature Is 80C to 150C. The reaction tine is

p"l@@g}h YdPMuZ epkg,hours, 66 0 and satisfactory
results ré obtai néd whén the reaction time is 2 to 8

howoS1H]EE 1 £PRCE BtHzéo}té 99L6%7 (& HG@O@’P@H'H’ & 3<'=' 9 2 H“z),td?éa (1H,

reacti on systenrls restrlcte and™ usual

Wué—zr&%%wblsh tﬁ e 58 rgri d,¥hege 034@3*% fﬂf(?aﬁ"?n 316

present wvention nay as phar ma euticals or

Qh)%r(gﬁc &L 2 6R. Qg(g'gfﬁi)t 3 99‘%3H,|'\43r2334’9r3t2' GH, 81! Y22 tghﬁry(zH m),

used as maceut i cal § useful for therapy or

I@@QDNJL SmPft, 1601 OB ML i REeE Boy) Urinary urgency or
uri narye?}lrlrco}ntr nence( F’ar)ﬁfﬁgul arI y, the conmpounds may

PR ( Hﬁéﬂg the therapy or prophylaxis of urinary
dysfunction such as urinary frequency and urinary

i Q@ﬁ‘tl'609n135%40q|4§£d14w lm qBWaﬁR% ?2‘5’1‘ 1495 nﬁufﬁog@m ,C1069,
bl adder, nocturia, overactive 10 bl adder, unstab

l;b@giqg% g3l bekigaprgss nervosa, psychogenr c frequency,
di dpat hic frequency enuresis, cystospasm chronic

w&ﬁéﬂ@ﬁma%gr stitial cystitis, chronic

Formula: CysHagN>0,5+1.08MeSO3H+0.9H,0

Caled.:C:57.95, H:6.36, N:5.18, 0:18.17,8:12.34
Found:C:57.77, H:6.52, N:5.18, 0:18.10,5:12.43
Example 3
Synthesis of 4-(4,5a-epoxy-3-hydroxy-17-methyl-morphinan-6§-yl)-3,4-
dihydro-2 H-benzo [1,4]thiazine-1-oxide (diastereomer mixture)* methanesulfonic

acid salt (Compound 3)
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prostatitis, benign prostatic enlargenent and prostate
carci noma. The term "neurogenic bl adder" neans that
the function of urinary storage or voi di ng of the
lower urinary tract is in an abnornmal state because of
sonme damage of the nerve 15 innervating the | ower
urinary tract conprising bladder, urethra and externa
urinary sphincter. Exanplgs of the diseases which

damage t he nerve i ncl broy#scul ar di sease,
epgglills, brain tunor,
| gral

brain tunor, brain inj

normal  pressure hydrocgphahgs NUeRenti a, Parkinson's
di sease, depression, sty 0 h\gf degenerati on,
progr essi ve supranucl ear sy, olivE-ponto-cerebellar
atrophy, Shy 20 Drager sywaroge, spinal cord injury,
vascul ar di sease of spinal cord, spinal cord tunor,
nyelitis, cervical cord conprgssion disorder

syringonyelia, nmultiple sclerosis, spina bifida,

myel Oﬁ‘?ﬂinﬁ%fé‘éeﬁc ﬁ‘gs,iﬂj | Lfﬁém% nﬁﬁdﬁggﬂ §a-e§§{\h}1t€e-?9',49cﬁﬁfhro-

syndr one, nyel opat tes an Vic surgery

e e S R R b e S
i urf nary 257 "

PRSOLEN a3 e O R FRRI o SRR haBoik (RIMUES: hachita

’F&ﬂc{m sﬁ?ﬂﬁgh{éirﬁﬂnﬂ%@o@ﬁﬁ&%%&aﬁ&@ﬂﬂ 1 HoRP! eBSHifalYon

For mul a *( y be not only used as the pharmaceuticals

gélﬁtieh, if A, & GonentiRH APArohloRE QRAYYR%idendUhé Ridktire was

requency, urinary urgéncy or urinary lIncontlinence as

FERL] RAGY BRGNS, Phire b B REIREE sl hOBroBEH Rate

erapy or pro axis urinary frequendy,

F((B)li}lﬁaﬁ Ya C¥ndthe ?‘ééuﬁﬂ{g%nﬂxﬂ?@ Olak BERESd With BRY%rdIGm!S ed

appFlcat ons of wurimary frequency, urinary urgency

?;%'F:ilﬁi% gaggﬁﬁ g{reﬁlg Qﬁbﬁgﬁ‘,cx&shgf{vﬁtﬂ %51:%3'5&:& {fi¥e, WBd Beethydrous

s pharnmaceuti cal s use for therapy or

PR REhA SR and o ddatt (ﬁ{cﬁ‘&ﬂiﬁﬁ%ude%bw.y PhOSHSYie@Erude

&
urirnary 1 nconti nence of mammal s such ‘as nouse, rat,

jqt v , i . (viald:
Sk ARy e M NI SR AT RY il
B&%ﬁ*&‘mé imPot HE b@ﬁfoneé ESAPSIAAYS. il iodudt bR RGN verl to
urinary 1ncontinence , or y be used Tor applications

Aethtink Adfonid 5&@@1@%&&9&%&@?@&?%@1@8&1& Pr urinary

i nconti nence. ffects o hi nan derivati ves

AT el SSASIA 19, PeLeT o0/ < aLoup
”?tSQC(GSH, t,J=7.6 Hz), 7.53 (0.5H, t, J = 7.6 Hz), 7.2-7.25 (1H, m), 6.78 (0.5H, d,
J=28.2 Hz), 6.77 (0.5H, d, ] = 8.2 Hz), 6.60-6.75 (3H, m), 4.74 (0.5H, d, J = 8.2 Hz),
4.67 (0.5H, d, J = 8.2 Hz), 3.90-4.05 (1H, m), 3.75-4.85 (1H, m), 3.50-3.60 (1H, m),
3.10-3.20 (2H, m), 3.04 (1H, d, J = 18.5 Hz), 2.50-2.75 (2H, m), 2.41 (3H, 5), 2.3-2.4
(1H, m), 2.10-2.25 (2H, m), 1.6-1.9 (5H, m), 1.1-1.2 (1H, m) (free form)
Mass (ESI) : 437(M+1)
Example 4-1

Synthesis of 4,5a-epoxy-6p-(3,4-dihydro-2H-benzo [1,4]oxazino)-3-methoxy-

17-methyl-morphinan (Compound 204)
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15

described in Brain. Res., vol. 297, 191(1984), or J.
Pharntol . Exp. Ther., vol. 240, 978(1987), but the
testing nethod is not restrisbed thereto. 15 Wen using

the therapeutic or prophylacltc agent for urinary
frequency or urinary incontinence according to the
present invention as a pharnaceutical, the
pharmaceutical may be the firee base or a salt thereof

al one, or the pharnac £ may ionally be adm xed
with one or nore additijges h a hi cl es,
stabilizers, preservatfvesDUNfe g agents,

sol ubilizers, emulsifiers Adilugnt g and isotonic
agents. 20 The adm ni str g n forminclude fornul ations
for oral adm nistration Tl abl ets, capsul es,
granul es, powders and syrups; fornul ations for
parenteral adm nistration sugpgas injection solutions,
suppositories and |liquids; and fornul ations for topical
adm nheh ERhhAYAHENo B MLBbERR S s [BMRAES. PRLAD S

P ylactic agen r

The therapeutic or rop uri’nar
e ol N S PPL LR AR byl P54
R AR S R et PO e "0 5" 0 7050 by
R ot R B e bendi ng. on the 68 0 symptom
ST RS0 AUTHILES BE8 LS i
R R TsRes b ok o GRS TR 1 R p e
U‘lsofﬁzgsfg-ﬁgs i Hﬁ?#.}h ékﬁ %3&%8- 34 i{ﬁ?ﬁﬁ.ﬂl 14 (2H, m),

conpoun ornufl a ccordi eS€en
h R e 4 lts reof may be used in conbination
&PﬁﬁL%%gﬁ%?ﬁ%gﬁg %Q%g?ﬁpﬁérapeutic or prophylactic

- urinary frequency or urinary incontinence or
a?ﬁﬁﬁﬁﬁéﬂﬁ? nore therapeutic or prophylactic agents

L%zédizﬁ%sﬁ%""ﬂ‘hf 1504S ﬁ.,%%b(ﬁlafmdifﬁjfﬂ%hﬁ?{hlo( 9298, 1246,
eni gn priostatic Hyperplasia,, 'prostate’carcinong,
P 47 AP AR ARE RO, 180 V7RI o SRR o780

gkéﬁgéqh?nd multiple sclerosis). Exanples of the other
erapeutic or prophylactic agents for urinary

dysf “§§r§]dea?§|i‘snéé{‘£;g:-gg%@gérﬁ-ﬁ%}&'dmﬁ{o%ﬁ-b%ﬂf&E1§4]§Hﬂi‘n‘5’}§1 7-methyl-

Pr opan
morphinan-3-ol-methanesulfonic acid salt (Compound 4)

In 6 mL of methylene chloride, 127 mg (0.30 mmol) of 4,5a-epoxy-6p-(3.4-
dihydro-2 H-benzo [1,4]oxazino)-3-methoxy-17-methyl-morphinan obtained in

Example 4-1 was dissolved, and the mixture was cooled to 0°C. To the mixture, 2.0
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Propi verine, Tolterodine, Tem verine, Trospium

Dari fenacin, Solifenacin and KRP 15 197; snooth nuscle
rel axants such as Fl avoxate; potassi um channel openers
such as NS-8. 7D-0947, Kw 74Bg, ABT-598 and

WAY- 151616; cal ci um channel antagonists such as

Ni f edi pi ne and Flunari zi ne; skeletal nuscle relaxants

B2 RS T Bl BRI B MR SR Plgrdovas added in
P 30 ahd B iy 42 38\ PRoelo D51 PPl BIEHIEy EMing e
R S8 ik oY R GARRIORT e  iimae e
ARG AR e s HBting For R P i Cudon iR 2ol
ST iRy o Gl 3P af g 1o UG o e esuting
APAASR el o SERe: e BirSinsts Bt e
B A e AR S b R SR Sl coriRated o
PR it rone Bt Bl sHERProRistVs G tyitig e

SRl Rt e RPabiAT BF BRi 453 e oy SIBE Eiopee
PR % o (DB ko s & meanesyony REaft i Botaim the
Dut.asteri de, l.zonsteride, CS-891 and MK-434; androgen
?%’E‘SB?CE?O‘%HR“&S% sts such as Flutanide, Bicalutanide

e Lo o e o hc i none. | cest anor one,

A BOBo QRS my R FUT a6y 0, ST ORI 25755, £uafh 6ap-6.98
QbR At B b AR et PR T, m. 34533
GFahans S 1B eREa TG, 230K 4 1) ARS8 e m. 2.2 6om
3 2pioor &9 (K. I Aozl Lok Gs 1 e PR Rordo) 317 car, m,
EbH R  ARRR or . (he above. monti oned andr ogen

I G3ED Ueefpl 69 01 “the therapeuti c or prophyl actic

SN 1594, BoFPPEGE 14BE 195, 5 1310, 1278, 1242, 1208, 1179, 1148,
1128, 1059, 975, 925, 860, 823, 796, 735
Example 5-1

Synthesis of 4,5a-epoxy-6p-indolino-17-phenethyl-3-methoxy-morphinan-14-
ol {Compound 205)
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15 insulin resistance drugs such as Pioglitazone,
Troglitazone and Rosiglitazone; insulin secretion
enhancers such as Tol but am d%,z Chl or propam de,

Tol azam de, Acet ohezami de, ycl opyr am de,
dibencl am de, gliclazide, Ginepiride, Repaglinide
and Nateglinide; biguanides such as Metform n and
Buf ormi n; a- gl ucosi dase inhi bbti_prs such as insulin,

Acar bose, Vogli bose, mn{uxt Emi glitate; 20 03
adrenal i ne receptor agoni st s AU-9%77,
SR-58611- A, SB-226552 and AR4GMO ™Y, of her drugs

such as Erogoset, Pramintide,_ Aefbdia_gnd BAY-27-9955.
Exanpl es of the therapeutic o ophyl actic agent for
cerebrovascul ar di sease incl ute-Aghpacetam |budilast,
Ti apri de, Cardi ochrone, citicoline;, y-amnobutyric
acid, ifenprodil, Nicergorine, vigygocetine, N zofenone,
bencycl ane and ci nepazide. 25 An exanple of the

nol ult hgranat BT REP A0 6d BgSRbed BTBRBITT 1 Eesipgingtine in
Phact af L2 A e i hoienRaY hafE 4 e ARl AL BkmPERE AL
Bl Sneton et 15 PR QfaurioRBbNE 305 i §REa: 6% of the
K RgBos s tHBed. of 't he: th§¥2‘385?. oy D dopa and
“’%@?@WC“ GOt FCTL 0 PS.TE Covaml o5 The®
WAy Aok %&éﬁ%ﬂ%?%ﬁﬂ@f %Eéé?@ﬁéﬂtee%ﬂa B G, =52

A T oG el SR 3 R 1Ay 4 70 (b 5 800) 3684 GHL
ShaEn B . X@E%(l%fufép‘ina% G o e b 2% an
ARG LR LY R T el e
t[ﬁ? lgrlea&;lre in the reaction

3387, 3024, 2926, 2832, 1759, 1605, 1496, 1438, 1397, 1368, 1327, 1279, 1257,
1187, 1154, 1128, 1049, 1024, 982, 937, 908, 852, 745, 700
Example 5-2

Synthesis of 4,5a-epoxy-6p-indolino-17-phenethyl-morphinan-3,14-

diol'methanesulfonic acid salt (Compound 5)

In a manner similar to the method described in Example 4-2, using 103 mg of

4,5a-epoxy-6B-indolino-17-phenethyl-3-methoxy-morphinan-14-ol obtained in
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vessel was reduced and the atnosphere was replaced wth
argon. Then 357.7 g (2.929 nol, 4.0 equival ents) of
benzoi c acid was wei ghed in beaker, and was slowy
added to the solution to preCipitate white solids.
Using an oil bath, the 20 reacti on apparatus was
started to be warned, and the precipitated crystals

‘gfﬁ&?ﬁlecﬁ@,sﬁ I\ﬁg dyik: §@%ggffr§é’fo%i o %ééﬁlabﬁoﬁé?ﬁoﬁ{ iftll 5 Qs

ner tenperature. ux starte at an 1rner

g?ﬁ?ﬁ:ﬂ?‘t Thi REalt waeonVehedoNasmRIaidGd aﬂﬁ shiffo t?ﬁt%ﬁtthe ‘

e reactl on. € reaction was carried out a

chiRhed EOMESAaN. e of 81.5C to 87.4C. Thirty nminutes
aﬁier star?elsng‘the reaction, 53.9 g (0.363 nol, 0.50

AR GBI R MU EDRD T Ot nt 9 hours and S0
TTAESs GO, VI, @56 du, i, iSH M & § 0¥ SR £62B5 (2H, m),
623 (1R, G0E 3L, A bl 43280 1R 3. 6P o BRI B0 fiki g1 -
78 7088, SRCLIO i NS, 243088 GRS, 5 YR UL 3 451F 44 (amL
R O T Wi ch the. Ceactionfors | caetton
G0 Lo ant ) "of oot tm evamobar ohade § de vas
oS30 0 oD RS, A heds 80, 0FRE° 198 A38s, DR, 1787 s,

Ri£PanSd a! o1 917165, 1 Joprpadsen the reacti on

@’ convetsion reaction to imniumfor 10

Haltis .l nner tenperature of 2.5 to 10C. Thirty
%’ nut S%yg‘ntag@lsconpl etion of the dropping, the reaction

s ter I ngt n 1 %t M, S subjected to post
P 3:2ﬁﬁﬁ‘?%ﬁéﬁ'9%§§ﬁgy@'?ﬁlfl¥§sk, 246. 0 g (3. b2 ol )
06%1883 %?@.%“LE%?SN%‘.& Qghd> 3399.6 g of distilled
wat er " were wei'ghed to prépare an aqueous potassi um

CRJ p@@.lf%ﬁéb?@ﬁ.@bﬁ%f@l uti on was dropped on the

reacti on m Xtu nutes at an inner

r +5,0 to 18.0C. After conpletion of the
éfagggﬁ%f ﬁ]sgltdmél ure was stirred for 10 mnutes to
%}(Exﬁﬁfevﬁg the gels and the reaction solution becane
clear. ]I'he reaction solution was then transferred to a

s00. 6 STRAFR G baloeT By OB MIE ARy dtb BRlipgs
iR I £SPEE dnifbund 206)

In a manner similar to the method described in Example 1-1, using oxycodone
in place of dihydrocodeinone, 325 mg (yield: 75%) of the captioned compound was

obtained.
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m xture was stirred for 15 mnutes. After stopping the
stirring, the mxture was left to stand for 20 m nutes
to attain separation into |ayers, and 5175.5 g of the
extraction aqueous |ayer wa 4renoved. To the or gani c

| ayer in the separating bath, 1026.3 g of distilled
wat er was added and the m xture was stirred for 15

5'6 e R EH oy - the mixtur 6 was separ at ed
R, LA S0 Bhoaled, TiTkedig 6008
el b G 8 5=t b ki e 4% (el Spafnile Waflp ] v
SE0 AR [t Te0agn gt P Rl LB -
igﬂiﬁp&%)é-gff-&ﬁ% PSS TER A A SDL5 246 3 O m
8BRSl i FSa R 3 n 2180 7 of the final

ncent fon residue. Then 1221.7 g of nmethanol was
ﬁg&é’a%rbhe m xture was concentrated, thereby

SRIRSR J19, 351 e A, TRA D, oTH0RL By 15PETaes
15, '238‘1)%25%3?%%%&;2@&ﬁi'a?,“ﬁma%@f ke 2 Hhasoto. 883
§$Je gygd&gkgr%&?ﬁ@ngﬁ P?yyeigelThleni ﬁﬂe:rC?eggtePéture at
he be £1n| ng of the stirring was 22.0'C, and the

%‘HPW% with stirring was carried out for 30 m nut es.

At the term nation of e Jn
t enpeP¥IthFws W@xwﬁﬂn@ﬁ%ﬁb Graasroquienling ﬂfg mgrphynan-3,14-
stirring was filtered through MIllipore filter in an
fioltagtapg pcidsalt (Gemppndi@ask and the crystals were
washed with 402.6 g of nethanol. The crystals were

Rgs and dried under

reduced pressure to obtai 5 ,
captloned conmpound as mh‘

In a manner similar to the method described in Example 4-2, using 4,5a-
epoxy-3-methoxy-17-methyl-6B-tetrahydroquinolino-morphinan-14-ol obtained in
Example 6-1, 220mg (yield: 70%) of free form of the captioned compound 6 was
obtained. This product was converted to tartaric acid salt to obtain the captioned
compound 6.

'H-NMR (ppm) (300 MHz, CDCl;)

6.99-6.91 (2H, m), 6.79 (1H, d, J = 8.2 Hz), 6.65 (1H, d, J = 8.2 Hz), 6.59-6.45 (2H,
m), 4.78 (1H, d, J = 8.0 Hz), 3.73 (1H, ddd, J = 12.6, 8.0, 4.1 Hz), 3.38-3.27 (2H, m),
3.15 (1H, d, J = 18.0 Hz), 2.80-2.76 (3H, m), 2.60 (1H, dd, J = 18.0, 5.2 Hz), 2.44-
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20 In a 5L reaction vessel, 325.0 g (0.622 nol) of

6p- di benzyl at ni no- 17-

cycl opropyl nedi yl - 4, 5a- epoxy; gnrphinan-3,14-diol

obtai ned in Reference Exanplg 1-1 and 65.0 g (20
wtl/o0) of 10% Pd/ C(50% wet) were wei ghed, and a
reaction apparatus was assenbl ed. Then 2561.3 g (3.25

st Ao, o
2§PQT§E§ﬁ§F55§ e%ﬁﬁﬁ?beaker 91.0 g (1.740

equi va enté c acid (88 %sol.) was
iggejjq d dropped for 5 mnutes at an inner
pg era uﬁrg of 22.1 to 25.8C wusing a dropping funnel.
(520280b! s, kS Heod 212 tlﬁ%'ﬂi}? S PARIR K30 921, 1189,
ation o te n of

gener wer e’ observed

\ME?dhrl?ﬁ,pl'lri@ 166€iatéih91 954567@% and the time at

nher npérat uré reat ed 51.1 C was regarded
as the start of the reaction. Two hours after the
Elemantayy Aralysiseacti on, anal ysis by HPLC was perforned.
Al t hough the reaction had been conpleted at two hours

agter .t Stant,; 4 rder ontinue the reaction
Eé"ﬂ?qgmgﬁ%§§?;0¢etﬁ éﬁﬁﬁ ng fornmic acid reached
e valents, stirring and heati ng
@@g@?ﬁ@ﬂ-&&ﬁ%% 1 10 to 61.0C. Twenty two hours
Lely reaction, the reaction nmixture
mg gﬂ%ﬁigighgaanaPééed by HPLC and 1H NVR. By HPLC,
' ﬁ]@}é deconposi tion products which
M% nt I ncreased were not observed. It was
onflfnp that t he anmount of the formc acid contained
APRE Teaction mxture was 0.090 equivalents Si nce

tWZL mémbaxa@@ e RRRe PRt S el Rph{pan-oo-
SR c%tﬁ‘&%taréod G {mBald 28001 On T emper atur e

and the stlrrlng rate. Twepty eight hours after the
start of the reactions unt the remaining
formc acid was measur d b ich was 0.094
equi valents. Since thi$ about the sane as
that nmeasured at 22 how ‘E) ea on was 20

conti nued after raisi ng | |nner terrperature to 60.9
to 61.4C. Twel ve hours a ok ®i ng the reaction

tenperature (40 hours after the start of the reaction),
the anobunt of the remaining fzgfm c acid was neasured
by 1H NVR, whi ch was 0.037 egurvalents. Al though the

Cri teirll Opnagfle tth.e Theth§4 O scrlf)e in an%pli'g l-rl?ﬁg’ Bé%,rh-

was
dihydro-2-oxo- 1 H-quinoxaline in place of 1,2,3 4-tetrahydroquinoline, and using

oxycodone in place of dihydrocodeinone, 866 mg (vield: 31%) of the captioned
compound was obtained.
'H-NMR (ppm) (300 MHz, CDCl3)

6.93-6.87 (1H, m), 6.78-6.67 (5H, m), 4.81 (1H, d, J = 8.0 Hz), 3.91 (2H, s), 3.82
(3H, s), 3.54-3.46 (1H, m), 3.16 (1H, d, J = 18.4 Hz), 2.79 (1H, d, J = 5.2 Hz), 2.61
(1H, dd, J = 18.4, 5.2 Hz), 2.38 (3H, s), 2.36-2.10 (SH, m), 1.68-1.42 (3H, m)
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not nmore than 0.03 equivalents, the reaction was
termnated, and the m xture was 25 subjected to work
up process. After cooling thg reaction mxture to an

i nner tenperature of 20.7C bgﬁ pl aci ng the vessel in an
ice bath, Pd/C was renoved by filtration through
MIlipore 74 filter in a 1L funnel. As the filter, 0.5

AN g@ﬁgrane filter was used. By washing the Pd/C
g%?éﬁﬁ% y the filtration with 227.5 g of nethanol,

3930y Ho840fese 1kbT sV Aer 530 NPike THF0 AN PREE, 1165, 1115,

trate was transferred t

TR AN o0 90 PRSP MR PR B0 L o e

%ﬁg&ﬁgpﬁ ted, and the concentration was once stopped
624.9 g of concentration residue was obtai ned.

en
Lo Ao S ey AR AR o030
' i t.h hy!l f
EEEL P B ORR D 0

precipitated, and the solutiygn changed into a slurry.
The concentration was stqpged-nhen 1455.4 10 g of

£ ed, and the

repl acenent of solvent wag~~Carri™pd T additionally
twice in the sane way. Af & | genment of the
solvent, the powder was cdg iltration and
the obtained white powder wa FS wth 178.6 g of
ethyl acetate. The powder was transferred to a IL
separable flask, and the flask-was imersed in a water
bath at 50C, followed by drying-the powder 15 for 3

o R ST PR Bl B e
SR RSy metior st mormhinen Sk iy iy |
BB AR bR RS et 7 2 s el AgThy SR g Forgp e
Bbbred forliRink e CoALLC 5 OB Baidrelto ka8 agia
Wit o b b led boRpduddy 5 61 T aydr oqui nol i ne’ vas

'"H-NMR (ppm) (300 MHz, CDCl)

6.93-6.80 (3H, m), 6.75-6.70 (2H, m), 6.66 (1H, d, ] = 8.2 Hz), 4.81 (1H, d, ] = 8.0
Hz), 3.91 (1H, d, J = 12.2 Hz), 3.65 (1H, d, J = 12.2 Hz), 3.18-3.07 (2H, m), 2.72
(1H, d,J =5.2 Hz), 2.51 (1H, dd, J = 18.4, 5.2 Hz), 2.34 (3H, s), 2.36-2.10 (3H, m),
1.68-1.38 (5H, m) (free form)

Elementary Analysis

Formula: CsHz7N304°1.02 C4HgO4+ 0.6 H,O

Caled.: C:58.47, H:5.79, N:7.03

Found: C:58.47, H:5.63, N:7.13
Mass (EI) : 433(M+)

Example 8-1
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75 0 added thereto. The m xture was heated to refl ux
for 12 hours while azeotropically renoving water in an
oil bath at 175C. After allow ng the reaction solution
to cool to roomtenperaturef?50 nl of aqueous

saturated sodi um hydrogen carbonate and 3 nl of

aqueous ammoni a were added to the reaction m xture, and
the resulting 5 m xture was extracted with chloroform
(50 niSynthgsis phir€4.5o-epepani £hydrpey-3-meshexy- Ebmsthybanorphinan-66-
washed wi th saturated saline, dried over anhydrous
shghestiyind dodihgdre-1 Frauinesalinent-pag Cermroupd28h 309 ny of
a crude product. The obtained crude product was

di ssolved in 20 m of_ngtf d_1.014 g (16.1 mvl)
of sodi um cyanobor ohys . Then 0.17 m

26 ed~10 was added, and
the m xture was stirre Z 'qQ tenperature for 24
hours. To the reaction O-wd of aqueous
saturated sodi um hydr oge bongte solution and 3 m

of aqueous anmoni a were added?M@nd the resul ting

m xture was extracted wth chloroform (50 m x 3
tinmes). Organic |layers were c i ned, washed with
saturated saline, dried over anhﬁdrpus naqnesium

sul f alea sanercadar to dhemethod dpsczived meExample dd , gpisadet.
The obtained crude product was purified by silica, ge
ditydron 1-ra¢thydrdaexeyd Bptwngxahinoivenleteci . 3 4-tefrahydroquinoline, and
cycl ohexane-ethyl acetate (30:1)] to obtain 103 ng
@yiinglodlycgidag irpplagehef dilysrocodeinons P8 mayieldi 3R of phmgaptioned
(300 MHz, CDC13) 6.93-6.88 (2H m, 6.77 (1H, d, J =
gomppimd was eitaingdd, d, J = 8.2 Hz), 6.52-6.45 20 (2H,
m, 4.69 (1H, d, J = 8.2 Hz), 3.83 (3H, s), 3.66-3.56
Mags (B$D) : 36204120 (2H, n), 3.11-3.09 (1H n), 3.03

(IH, d, J =18.2 Hz), 2.77-2.73 (2H, m, 2.56-2.50 (IH,
dgxample 2 (3H, s), 2.40-2.34 (1H, nm), 2.23-2.14 (2H,

m, 2.05-1.82 (34, m, 1.77-1.73 (1H m, 1.68-1.63
(3H, @ynthesia 6f 4-(HGa-Eepoxy- )l Hdibydeony1)7-mribyl-npephonane6p-yl)-1-
1600, 1570, 1499, 1438, 1373, 1341, 1277, 1256, 1190,
Tdetigy]-14-dihydns VHquinbealino-1@ne tartago acidgal (Compourgily,

855, 795, 743 Exanple 1-20L6

In a manner similar to the method described in Example 1-2, using 4-[4,5a-
epoxy-14-hydroxy-3-methoxy-17-methyl-morphinan-6p-yl]-1-methyl-3,4-dihydro-
1 H-quinoxalino-2-one obtained in Example 8-1, 116 mg (yield: 53%) of free form of
the captioned compound 8 was obtained. This product was converted to tartaric
acid salt to obtain the captioned compound 8.
'H-NMR (ppm) (300 MHz, CDCl3)
7.01-6.93 (3H, m), 6.90-6.82 (1H, m), 6.72 (1H, d, J = 8.1 Hz), 6.58 (1H, d, ] = 8.1
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Synt hesi s of

4, 5a- epoxy-6(i-tetrahydroqui nolino-I| 7-net hyl - nmor phi nan-
3- oltartaric acid salt (Comggund 1) OH 1 In DVF (5
m.), 103 ny (0.25 mmol) of

4, 5a- epoxy-60-tetrahydroqui nolino 5

3- net hoxy- 17- net hyl - nor phi nan obtai ned in Exanple 1-1

, S2e iy, w8, 3900, Q, 12 8. 1HZ{ B. 82108l ) =95, : =
%—ﬁgropaﬁgtth?ol 8eat{nld 142. 6 ngz%l.gzgg( %i% g? 9plg%)égs§|2L§EnH’d’J

15 pUIDXB A6 (3ME5)S3 adds 9t 9,73 1ol @ved syl bayi =
X (3HE%)E3 ?gf@azb $]2|H3n?) 9,73%(l1l @ved shyal lb%w!(m, dd, J

reaction at 12 ours. The Treaction solution

w9, 3l mpﬂ.ﬂm.malﬂ,g@r QQQQBH?WEQ@IM?(Q}@?@, 29411 500H, m),

aqueous saturated um hydr ogen carbonaté solutio

- B30210 mpgreFHm)anONi @ were 10 added, fol | owed by
extraction of the resulting m xture with chl oroform (50

Mas_x,(@s[t)t:hWHQ gani c |l ayers were conbi ned, washed
with saturated saline, dried over anhydrous nmagnesium
Fuhhples-gnd concentrated to obtain a crude product. The
obt ai ned crude product was purified by silica gel

col u r40, X 7y et .
cet ant EaTB pSk 2BOK-of € OB Rt U Ehitatino)

. LoD rHRRERO1 416! ' ct was converted
%%t}%%?tlgﬁ%ﬂhggﬁg sal P%glo(&%pr?ug{i G,%capti oned conpound
1. "H-NWR (ppm (300 Mz, 08DC13) 20 6.93-6.87 (2H, m,
6.70 (1H, d, J = 8.2 858 ( d, J =8.2 Hz),
6.51-6.46 (1H, m, 6.37 lﬁ d, 8.5 Hz), 4.62 (1H,
d, J =8.5 Hz), 3.19-3§11:i(8H, N1 ,73.08-3.02 (1H m,
2.96 (1H, d, J = 18.5 PR)YF .Oﬂl\% %q(ZH, m, 2.52-2.44
(1H, m, 2.35 (3H, s), -2.2 ("8, m, 2.20-1.48
(9H m, 1.11-1.00 (1H ny (fome form IR (cm) (KBr)
3001, 2932, 2855, 1600, 1498, 1458, 1371, 1344, 1293,
1260, 1214, 1191, 1149, 77 04,4428, 1107, 1075, 1025,
1000 El enentary Anal ysis Formul a:

C26H3ANPD R &f PREAH0Sg 00 8 oI Bl £8a chonR6883,4 difydid-1-

N: 4. 36
methyl-2-oxo0-1H-quinoxalino)-3-methoxy-17-methyl-morphinan-14-ol obtained in

Example 8-1 was dissolved, and 0.78 mL. (1.56 mmol) of 2N borane-dimethyl sulfide
solution in THF was added, followed by stirring the mixture at room temperature for
5 hours. Thereafter, the temperature was elevated to 50°C and the mixture was
stirred for 2 hours. After allowing the reaction solution to cool to room temperature,
aqueous saturated sodium hydrogen carbonate solution was added to the reaction
mixture, 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 76 mg (yield: 54%) of the
captioned compound.

Mass (ESI) : 448(M*+1)

Example 9-2
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5 Found: C:59.77, H 6.52, N 4.38 Exanple 2-1 Synthesis
of

4, 5a- epoxy- 6[ 3- (3, 4-di hydr o- benzo[ 1, 4] t hi azi no) - 3- ne
t hoxy- 17-net hyl - nor phi nan (&npound 202) Owve 202 10
In a manner simlar to the nethod described in Exanpl e
1-1, using 3,4- dihydro-2H benzo[ 1, 4]thiazine in place

Che - Syitngsid 6 4 SREBORANL0 4 DRyar bl A Rl Bonao 16
G FRrhhn: 3. 14-diolppsricacid st (ComPoyd 9 7 3. 5. 51p) 6.

78(1H,d,J= 15 8.2 Hz), 9-6.65 (2H, m), 6.61-6.55
(1H, ddd, J = 1.2, 7. ), 1 (1H d, J = 8.2
Hz), 3.85 (3H, s), 3. 314 , 3.14-2.96 (4H,
m, 2.55-2.50 (11-1, s), 2.38-2.32 (1H,
m, 2.23-2.12 (2H, m, 47 (§H, m, 1.12-1.00
(1H m IR (cm) (KBr) 1 , M&506, 1584, 1483,
1438, 1373, 1338, 1275, IR57 176, 1148, 1112, 20
1079, 1047, 1006, 937, 907, , 854, 793, 744 Exanple
2-2 Synthesis of 4,5 a-epoxy-6&{3-(3, 4-di hydro-2H benzo]
| ,4]thiazino)-17- mst hyI nmor phi nan- 3- ol net hanesul foni c

fo tni niy R e e ko ¥ mediRaf ao B NG H-ShBin " o

ﬁ‘@%@ﬁ?ﬁ@%ﬁ%ﬂ@@%ﬂ%&% [Pl Lol ‘%ta%?é. ned
ERamhE T n Sa thimibthand oibar g 'ﬁf%l) e SR g 7o e

S TGRS ot MR By

reaction at 120°C for 4 hours. The reaction solution was aliowed to cool to room

temperature, and 20 ml of aqueous saturated sodium hydrogen carbonate solution and
3 ml of aqueous ammonia were added, followed by extraction of the resulting
mixture with chloroform (50 ml x 3 times). 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 25 mg (yield: 34%) of free form of the captioned
compound 9. This product was converted to tartaric acid salt to obtain the
captioned compound 9.

'H-NMR (ppm) (300 MHz, CDCl3)

6.74 (1H, d, ] = 8.1 Hz), 6.64-6.47 (4H, m), 6.44-6.36 (1H, m}, 4.73 (1H,d, J=7.6
Hz), 3.70-3.56 (1H, m), 3.48-3.38 (2H, m), 3.31-3.20 (1H, m), 3.20-3.11 (1H, m),
3.09 (1H, d, J = 18.6 Hz), 2.82 (3H,s), 2.75 (1H, d, J = 3.0 Hz), 2.56 (I1H, dd, I =
18.3, 5.4 Hz), 2.42-2.30 (1H, m), 2.33 (3H, s), 2.22-2.04 (3H, m), 1.66-1.34 (4H, m)
(free form)

Mass (ESI) : 434(M"+1)
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7.00 (1 H dd, J =1.8, 7.6 Hz), 6.92-6.87 (1 H, m,
6.76 (1 H d, J =8.2H), 6.64 (1 H d, J=28.2Hz),
6.60-6.54 (2H, m), 4.58 (1H, d, J = 8.2 Hz), 3.63-3.51
(3H, m, 3.16 10 2.98 (4H, nPY 2.57-2.52 (1H, m), 2.38
(3H, s), 2.34-2.32 (1H, m), 2.22-2.14 (2H, m,
1.91-1.44 (5H, m, 1.16-1.02 (1H, m (free form IR (cm

%Q%Kpr@s 925, 1609, 1584, 1484, 1440, 1373, 1337,
Pl&9858 1175, 1146, 1112, 1069, 1045, 1025, 965,

925, 892, 855 El enen al ysis Formyl a: )

Con oSO Oﬁ%g%%@@zﬂg'8{éﬁ%te“@YC@&"?@Q%%QIOXW%’!@W'
N 5.18,,.0:18.17,S:,,12. 34 Found, ¢ 57.77, H 6.52,
ﬁ?%%:lﬁmf@tﬁm@*&wﬁowm 20 Synthesis of

4- (4, 5a- epoxy- 3- hydr oxy-1| 7- met hyl - nor phi nan- 60-yl ) -3, 4-
di hydro-2H benzo [ 1, 4] thigzinhe- 1 _<oxide (diastereoner
m xture) nethanesul fomiL (Compound 3) 79

"OH 3001In5n of 4 mg (0.39 nmol)
of 4, 5a-epoxy-6(3-(3, 4-

i hydrgy
2H benzo[ 1, 4] thiazino)-1 hy phi nan- 3- ol
obt ai ned i n Exanpl e 2- Zq@gl sol ved, and 63 ng (0.40
nmol ) of sodi um perborate tet drate was added, 5

followed by stirring the nixtiggiﬂ roomtenperature
for 1 hour. To this reaction lution, 1 mL of
concentrated hydrochloric acid s.added and the

i xt bba FEENCTSMIATIE theomethod Apsrbed n HrIad te psing 1,2,3,5-
aqueous satur ated sodLun]hydro%en carbonate sol ution

aehenzefgli 1 tirxazendng iy MereAtdeds - toisahydsagpineliag 34 ma

chl or of or Organi ¢ layers were conpi ned, washed with
Geldr 24°uo e crtiongs FeaPRNE VAT ARG 10  magnesi um
sul fate and concentrated to obtain a crude product. The
Examplecd®-2r ude product was purified by silica gel

col um chr omat ography to obtain 114 n% (yield: .
Synthesis of 4,5a-epoxy-6p-(1,2,3,5-tetrahydro-benzo[e][1,4]Joxazepino)-17-

5
=
T

methyl-morphinan-3-ol-methanesulfonic acid salt (Compound 10)

In a manner similar to the method described in Example 1-2, using 4,5a-
epoxy-6B-(1,2,3,5-tetrahydro-benzo[e][1,4Joxazepino)-3-methoxy-17-methyl-
morphinan obtained in Example 10-1, 33 mg (yield: 99%) of free form of the
captioned compound 10 was obtained. This product was converted to
methanesulfonic acid salt to obtain the captioned compound 10.

'H-NMR (ppm) (300 MHz, CDCl;)
1.10-1.19 (1H, m), 1.51-1.62 (1H, m), 1.65-1.68 (2H, m), 1.83-1.96 (3H, m), 2.14-
2.22 (2H, m), 2.31-2.34 (1H, m), 2.36 (3H, s), 2.38 (1H, dd, J=4.7, 18.2 Hz), 3.08-



10

15

20

67% of free formof the captioned conpound 3. This
product was converted to nethanesulfonic acid salt to
obtain the captioned conpoung "H NVMR (ppm (300 MHz,
CDC13) 15 7.54 (0.5H, t, 9 6 Hz), 7.53 (O.5H, t, J
= 7.6 H), 7.2-7.25 (1H n) 6.78 (0.5H, d, J 8 2
Hz), 6.77 (0.5H, d, = 8.2 Hz) 6 60-6. 75 (3H,

43-.1724@@3@%%2%? 3(111@' 83;? 193 8.89 ? 1H59“kr$fij d f—as gﬂéb 4.57
ilﬁl d,P= 133 H; @6.‘2@1{%"‘1’ @3 2 ﬁgﬁéﬁbiﬁg g7 (%ﬁ%ésﬁ% H, d,

.50-2. 75 (2H; 417 (3H s
=l 2 (1H, |ﬂ
i ﬁééﬁ%ﬁ%@?&?@%ﬁ Efs"% P G Dl o 4
)S epoxy-6[ 3- (3, 4-di hydr o- 2H benzo [
§mﬂ%g§§£|ﬁg?ﬂﬁm22thoxy- 17- met hyl - nor phi nan ( Conpound
fOOv 0 0 204 In a manner simlar to the method
descplbed in Exanple 1-1, using 3,4

O dsgn DB e OHBEHAR AR 05 Lo iy
@%ﬁ?ﬁ%“ﬁ%@%ﬁf@@@%@ﬂ%@a@ﬁwﬂt (Coieen

4.63 (1H, d, J = 8.2 Hz), 432-4.14 (2H m, 3. 84 (3H
s), 3.60-3.51 (1FI El’”éh“ 3 (2H m, 3.12-3.10
(1H, m), 3.04 (1H W 3§ ) Hz)© 2.55-2.43 (11-1,
m, 2.42 (3H, s), 2.38-25% 2.23-2.14 (2H, m,
1.91-1.45 (5H, m), 1.15-3.04(0
2926, 2796, 1736, 1634, 16 , 0, 1441, 1373,
1341, 1310, 1278, 1246, 1297, ckl76.=¥149, 1130, 1080,
1051, 1006, 974, 940, 913, 856, 823, 797, 741 Exanple

4-2 Synthesis of 4, 5a-epoxy-6[8- (3, 4-di hydro-2H benzo
[1, 4] oxazi no)-17- met hyl - 15

or phh{lf‘ﬂﬂ?’éﬂbm{ lil%lg%%bfﬁ rﬁinﬁoﬁ%kgB%ﬁlt;exﬁm&rHiss@ved, and
71 mg (0.48 mmol) of phthalic anhydride and 0.92 mL (0.66 mmol) of triethylamine

were added thereto, followed by stirring the mixture at 140°C for 4 hours. The
reaction solution was allowed to cool to room temperature, and aqueous saturated
sodium hydrogen carbonate solution was added, followed by extraction of the
resulting mixture with ethyl acetate. Organic layers were combined, washed with
water and 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 120 mg (11f: yield: 58%) of free form of the
captioned compound 11. This product was converted to hydrochloric acid salt to
obtain the captioned compound 11.
'H-NMR (ppm) (300 MHz, CDCl3)

7.8-7.9 (2H, m), 7.7-7.8 (2H, m), 6.76 (1H, d, J = 7.9 Hz), 6.63 (1H, d, ] = 8.2 Hz),
5.18 (1H, d, J = 8.5 Hz), 4.0-4.1 (1H, m), 3.11 (1H, d, J = 5.6 Hz), 3.05 (1H, d, J =
18.8 Hz), 2.6-2.9 (3H, m), 2.3-2.4 (3H, m), 2.15 (1H, dt, J = 12.0, 3.5 Hz), 1.4-1.7
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OH 4 1In 6 nL of nmethylene chloride, 127 ng (0.30 mmol)
of 4, 5a-epoxy-63-(3,4- dihydro-2H benzo
[ 1, 4] oxazi no) - 3- net hoxy- 17- net hyl - mor phi nan obt ai ned in
Exanpl e 4-1 was dissol ved, af@ the m xture was cool ed
to OC. To the mxture, 2.0 81 nL (2.0 nmol) of IN boron
tribromde solution in nethylene chloride was added in
the dark, and the m xture was warned to room
(di). A 8:0 @, (1Hom) ohéd)- Gt ) 8ilrYy2 (Hd mhifseedomn)f or 30
m nutef To this reaction solution, 2 nL of aqueous

Wokoni KBS added and the nixture was stirred for 1
hour. To the reaction m xture, aqueous 5 saturated
s3MU nh769d} Hiferl 6236 idal €66 48 bIVMA323,hidT1 atiziily, 118041173,
the resulting mxture was extracted with chloroform
®&4ani c | ayers were combined, washed with saturated
saline, dried over anhydrous magnesi um sul fate and

stso obtain a crude product. The obtained

crude product was purified by silica gel colum
c hormmea:0GsHpiy. 00 1 IHGI-A.000y (yiel d: 49% of free
formof the captioned 10 conpound 4. This product was
cEaledr (a6B.8b Hét\aNesIR.@16. 713 acid salt to obtain the
capti oned conpound 4. "H NMR (ppm (300 WMHz, CDC13)
GFMCBC@ ?%E?6W,Né%qlﬁﬂ9 d, J = 8.2 Hz), 6.58 (1H,
dt, J =1.5, 7.6 Hz), 6.51-6.48 (1H m, 4.62 (1H d,
Mass E) : #F3(M™. 31-4. 11 (2H, n), 3.65-3.57 (11-1, ny,
3.45-3.31 15 (2H, nm, 3.18-3.14 (11-1, nm, 3.02 (111,
Gxample 128. 5 Hz), 2.61-2.56 (11-1, m), 2.42 (3H s),
2.39-2.36 (1H, m, 2.25-2.17 (21-1, m, 1.94-1.84 (1H,
m, 1Sydthésigigf ¥4H-cyylopropyli@tity]l-ddbofepexy-3) 1 4dihpdroknr m)
IR (cni) (KBr) 2927, 1736, 1604, 1501, 1448, 1375,
iihindiz60-yHieiethylpizalinlid©8ydradhieric 4¢id 8alt (Gonpol@8,12)
1059, 975, 925, 860, 823, 796 735 Example 5-1
Synt hesi s of
4, 5a- epoxy- 6p- |nd et hyj 3- met hoxy- nor phi nan
-14 ol (Conpound 205) 82

12

In a manner similar to the method described in Example 11, using 4-
methylphthalic anhydride in place of phthalic anhydride, 219 mg (yield: 77%) of free
form of the captioned compound 12 was obtained. This product was converted to
hydrochloric acid salt to obtain the captioned compound 12.

'H-NMR (ppm) (300 MHz, CDCls)

7.67(1H,d, I =7.7Hz), 7.61 (1H, s), 7.46 (1H,d, J = 7.7 Hz), 6.76 (1H,d, J = 7.9
Hz), 6.62 (1H,d, J=7.9 Hz), 5.17 (1H, d, ] = 8.2 Hz), 4.0-4.1 (1H, m), 3.10 (1H, d, J
= 5.8 Hz), 3.04 (1H, d, ] = 18.4 Hz), 2.60-2.85 (3H, m), 2.49 (3H, s), 2.35-2.4 (3H,
m), 2.13 (1H, dt, J = 12.0, 3.5 Hz), 1.4-1.7 (4H, m), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m),

0.1-0.2 (2H, m)(free form)
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Ph OH Ov 205 In a manner simlar to the nethod
described in Exanple 1-1, using indoline in place of

1, 2,3, 4-tetrahydroqui nol i ne, §nd usi ng
4,5a-epoxy-3-nethoxy-6-oxo-19-

phenet hyl - mor phi nan-14-ol in place of dihydrocodei none,
103. ng (yield: 96% of the 5 captioned conpound was

H NVR (ppm) (300 MHz, CDCL3) 7.34-7.18 (5H
%@(&J’%jg:%)gl(m . 6.76 (1H, d, J = 8.2 Hz), 6.64

(1ﬁt01d &7@&17%72 %1@245?_{? 13%4 14 8(1%7%1)351 @Qzﬁéég{llmodwm,

3(@3346(2H m) 3.40-3.31 (1H, m, 3.10 (1H, d, J =
1871 Hz), 3.02-2.96 (2H, 10 m), 2.86-2.61 (61-1, m,

, 1.59-1.42 (51-1, IR (cm KB
3@13%1?&1‘33:%?2&%26 2832, 1759, (1605, rZ&QG, 5.5138,8) 1(397,r)
7/, 1154, 1128, 1049, 1024,
ST EORR 09 M8 eyl 52 15 Sy nesi <

[ =l </ phenet hyl - nor phi nan- 3, 14-
S\%" g‘g? ?g%ifg%gc% 6§77t- (Conpound 5) Ph OH In a

LA 421.5 91 148 JEELgdsdescribed in Exanple 4-2,
usi ng lg E%

@Pglnd0|ln0 | 7- phenet hyl - 3- met hoxy- nor phi nan
ﬂp%?gﬁ? ¥aln din 83 Exanple 5-1, 90 ng (yield: 90%
forn1of t he captioned conmpound 5 was obt ai ned.
BhahbRY
'S product was converted to nethanesul fonic acid salt

{0 COSBhO8e NS PPIANES SRS TE ity MR ph AR (R0

phthalimide-tartaric acid salt (Compound 13)

In a manner similar to the method described in Example 11, using 6p-
naloxamine in place of 6B-naltrexamine, 24 mg (yield: 34%) of free form of the
captioned compound 13 was obtained. This product was converted to tartaric acid
salt to obtain the captioned compound 13.

'H-NMR (ppm) (300 MHz, CDCl,)

7.75-7.8 (2H, m), 7.6-7.7 (2H, m), 6.72 (1H, d, J = 8.2 Hz), 6.59 (I1H, d, ] = 8.2
Hz), 5.7-5.8 (1H, m), 5.1-5.2 (3H, m), 4.0-4.05 (1H, m), 3.0-3.1 (3H, m), 2.45-2.9
(5H, m), 2.0-2.3 (2H, m), 1.6-1.7 (1H, m), 1.4-1.5 2H, m) (free form)
Mass (ESI) : 459 (M'+1)
Example 14

Synthesis of N-(4,5a-epoxy-3,14-dihydroxy-morphinan-6p-yl)-
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5 7.34-7.18 (5H, n), 7.05-6.96 (2H, n), 6.77 (1H d, J
= 8.2 Hz), 6.64-6.55 (2H, n), 6.25 (1H, d, J = 7.7
Hz), 4.81 (1H, d, J = 8.2 Hz%, 3.64-3.36 (3H, n), 3.09
(1H, d, J = 18.7 Hz), 3.05-2499 (2H, n), 2.85-2.54
(7H, m, 2.24-2.04 (3H, m, 1.65-1.44 (4H m) (free
form IR (cm) (KBr) 10 3376, 3025, 2926, 2831, 1736,

1 89, 1455 1398 1305 1242, 1187, 1152, 1125,
g’%@'“&é’a‘zﬂ% "J}t ‘i%— 700, 634, 583 El enentary
Anal ysi s Fornul a: C32H34N203. 1. 94MeSCBH 0. 40H20

Calcd.: C 59.23, H 6423, 0§25 07, 5:9.26 15 Found:
C: 59.14, H:6.32, N 4.0§; ; phss (FAB) : 495(M +1)

Exanpl e 6-1 Synthesis O -

4, 5a- epoxy- 3- met hoxy-1 -b(3 t rahydr oqui nol i no-

rmrphi nan- 14- ol ( Conpoun 20 206 In a
gscr d

manner simlar to the ne in Exanple 1-1,
usi ng oxycodone in place of dlhydrocodelnone 325 ngy

(yield: 75% of the captionedgconpound was obtai ned.
84 'H NVMR (ppm) (300 MHz, ) 0 6.98-6.89 (214, m,

g gi %fgnxe((%qlvem OP §mp (afﬁomgr?le( [Sodle i-lfl)ch?(gogggrze and 2
Lo a3l 300 S (6 o) o I 7o Fsonipoty it-dldray: 73

%?whlmn"gl%@g%@ﬁlmqés prosiudesty tog e ?md 4‘??0“*’2’)%’6 Exagple 1 was
Ehéﬁqlmjd gh%rl ;(} (0]13 E:IJ) of %Phgngh%Il was addeﬁ, 1£0:ho’wemby heating

the mixture to reflux at 100°C for 18 hours. The reaction solution was allowed to

cool to room temperature, and aqueous saturated sodium hydrogen carbonate solution
was added, followed by extraction of the resulting mixture 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 120 mg (yield:
44%) of free form of the captioned compound 14. This product was converted to
tartaric acid salt to obtain the captioned compound 14.
'H-NMR (ppm) (300 MHz, CDCl;)

7.8-7.9 (2H, m), 7.7-7.8 (2H, m), 6.73 (1H, d, J = 8.2 Hz), 6.60 (1H, d, ] = 8.2 Hz),
5.06 (1H, d, J = 8.2 Hz), 4.0-4.1 (1H, m), 2.9-3.1 (3H, m), 2.2-2.7 (6H, m), 1.4-1.65
(4H, m)(free form)
Mass (ESI) : 419(M*+1)
Example 15

Synthesis of N-(17-cyclopropyimethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-yl)-4-chlorophthalimide-tartaric acid salt (Compound 15)



3395, 3065, 3017, 2932, 2839, 1671, 1636, 1600, 1572,
1503, 1441, 1394, 1369, 1344, 1280, 1252, 1229, 1189,
1162, 1144, 1113, 1049, 1013, 976, 941, 910, 883, 10
851, 825, 802, 780, 762, 74295689 Exanple 6-2 Synthesis
of 4, 5a- epoxy-1 7- net hyl - 6( 3-t et rahydr oqui nol i no- nor phi na
n-3,14- dioltartaric acid salt (Conmpound 6) OH 15 In a
manner simlar to the neth8ﬂ descri bed in Exanple 4-2,

usi ng 4, 5a-

epoxy- 3- met hoxy- 1{>//\ J- t et rahydr oqui nol i no- nor ph
i nan-14-o0l obtained in 3 NBAL, 220mg (yield: 70%
of free formof the capt ‘ [
Thi s product was convert g 5
obtain the captioned conmpoahgyp. 26" H NWR (ppn) (300
MHz, CDCl13) 6.99-6.91 (21 1, m, 6.79 (1H, d, J = 8.2
Hz), 6.65 (1H d, J = Hz)s 6.59-6.45 (2H m, 4.78
(1H,dJ 80Hz)373(1|=|§ddd J=12.6 8.0 4.1

" . b ywapigh simiiarto Bsmediod desefibia i Biprapic 31 i
ShigHphihyle Aphydridy IEE!&W%M@)@EQ&@:@ 3fn@2é{egc§fﬂr(,)’9f’fme
Bipoof the Suionab@miead 1nsbiainigh ThiEOOLE pss comiprted to

1307, 1241, 1 5 1161, 1125, 0, 1061, 1034,
@ ° aeééaltm taighe E?Pé‘HB?ﬂ%R’?P%ﬁ'é]ljisu s Formul a:

NS Gran 00 WS CBCI 662, N 4. 74 10 Maos (£ >
A SR Ao R TV pDeB R b 1 7- 82 HAM 6167 SHiindn 5 82
by, 14t & FLAES) Ly kgl P AP R8s LRGSR o, 5

= 18.8 Hz), 2.6-2.8 (3H, m), 2.3-2.4 (3H, m), 2.14 (1H, dt, ] = 12.0, 3.5 Hz), 1.4-1.7
10 (4H, m), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) (free form)
Mass (ESI) : 507(M"+1)
Example 16
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6(-y1}-4-fluorophthalimide-tartaric acid salt (Compound 16)

-

In a manner similar to the method described in Example 11, using 4-

fluorophthalic anhydride in place of phthalic anhydride, 80 mg (yield: 70%} of free
form of the captioned compound 16 was obtained. This product was converted to

tartaric acid salt to obtain the captioned compound 16.
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OH W O 207 15 In a manner simlar to the nethod
described in Exanple 1-1, using 3, 4-
dihydro-2-oxo-1FLquinoxalined n place of

1, 2,3, 4-tetrahydroqui nol i ne, gnd usi ng oxycodone in
pl ace of di hydrocodei none, 866 ng (yield: 31 % of the
captioned conpound was obtained. 'H NWR (ppm (300

1H, ), 6.78-6.67 (5H, m,
4. 81 gk c?@@”ﬁ"ﬁf’@@@(s 91m)(2H s), 3. 82( (3Hm) s),

375745 ‘»8.8.4@1}(1,%2, 7@%(1?1, iéHmHJJn) g?ﬁf‘m&f){— ?;ﬁ&g(@g&z (1H,

Ed’i?; 52,(HK r?@ggﬁ% ggﬁzfg i9§%6 7&?1 gréH:x 0?1&56“‘1383 9 Hz),

S SR, A o, 8  ORER A09R AP 0,

%’51 s{3-19F (4 _

a- epox;g % mi ho%r((lagy nP’? ?‘ﬁy(iz-Hr‘mnrl)pt?i'lng'r% @& (ﬁec
)fo,:,%n4 di hydr o- I H-qw noxal i no-2-onetartaric acid salt
(Corrpound 7) OH OCOHO 7 In a manner simlar to the

fs egg[me,q in Exanple 1-2, using 4-(4,5a
epox$ 1lj oxy)3 met hoxy- | 7- met hyl - nor phi nan-6 (3

Pihhi Fefl?dl hydro-1 H 10 qui noxal i no-2-one obtained in
Exarr‘g e 7-1, 158 rrg (yield: 19% of free formof the

RO i s
SR P 0 g

8.2 Hz), 4.81 (1H d, J = 8,0

D/\N:
s
el

-~
=
=
-
=

RS

17

In a manner similar to the method described in Example 11, using 3-
fluorophthalic anhydride in place of phthalic anhydride, 123 mg (yield: 57%) of free
form of the captioned compound 17 was obtained. This product was converted to
tartaric acid salt to obtain the captioned compound 17.

'H-NMR (ppm) (300 MHz, CDCls)

7.65-7.75 (ZH, m), 7.35-7.4 (1H, m), 6.76 (1H, d, J = 7.9 Hz), 6.62 (1H, d,J = 8.2
Hz), 5.15 (1H, d, J = 8.2 Hz), 4.0-4.1 (1H, m), 3.11 (1H, d, J = 5.8 Hz), 3.05 (1H, d, J
= 18.5 Hz), 2.60-2.85 (3H, m), 2.35-2.4 (3H, m), 2.13 (1H, dt, J = 12.0, 3.5 Hz), 1 4-
1.7 (4H, m}), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) (free form)
Mass (ESI) : 491(M"+1)
Example 18

Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-



10

15

15 Hz), 3.91 (1H, d, J = 12.2 Hz), 3.65 (1H, d, J =
12.2 Hz), 3.18-3.07 (2H m, 2.72 (1H, d, J = 5.2 Hz),
2.51 (1H, dd, J = 18.4, 5.2 Hz), 2.34 (3H, s),
2.36-2.10 (3H m, 1.68-1.38°(5H, m (free form

El ement ary Anal ysi s Fornmul a: C25H27N304. 1. 02 C4H606. 0. 6
H20 Cal cd.: C: 58.47, H 5.79, N 7.03 Found: C:58.47,

g’,&? @gﬁl‘%ﬁoy‘:(jl§-mé\tﬁjﬁlﬁhtﬁﬁlir}11de artitte Mhd s%iﬁ@gk%ogﬁ I_§)0 87

4- (4, 5a- epoxy- 14- hydroxy 3- qet hoxy- 17- met hyl - nor phi nan-
60- yl)-1-nethyl - % H qui noxal i no- 2- one

( Conpound 208) OH ) [
nmet hod described i n Exanplesdl:
di hydr o- | - net hyl - 2- oxo- TR g
1, 2, 3, 4-tetrahydroqui nol
pl ace of di hydrocodei none, oty (W
capti oned conpound was obtai ned. Mass (ESI)

462( MH+1) Exanple 8-2 10 Synghesis of

4- (4 5a- epoxy- 3, 14- di hydr oxy-T7- nethyl nor phi nan- 60-yl)

W G
B AR B Sy
R il Qé{f‘ﬂégmdl%%ﬁ‘ ARG B pEa BB oyt o

tartaric acid salt to obtain the captioned compound 18.

'H-NMR (ppm) (300 MHz, CDCl5)

7.67(1H,d,J =73 Hz), 7.56 (1H, t, ] = 7.3 Hz), 7.45 (1H, d, J = 7.3 Hz), 6.75 (1H,
d, J = 8.2 Hz), 6.62 (1H, d, ] = 7.9 Hz), 5.18 (IH, d, ] = 8.2 Hz), 4.0-4.1 (1H, m),
3.11 (1H, d, J = 5.6 Hz), 3.05 (1H, d, J = 18.5 Hz), 2.60-2.85 (3H, m), 2.69 (3H, s),
2.35-2.4 3H, m), 2.14 (1H, dt, J = 12.0, 3.5 Hz), 1.4-1.7 (4H, m), 0.8-0.9 (1H, m),
0.5-0.6 (2H, m), 0.1-0.2 (2H, m) (free form)
Mass (ESI) : 487(M*+1)
Example 19

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

morphinan-6B-yl)-naphthalenedicarboximide-hydrochloric acid salt (Compound 19)

In a manner similar to the method described in Example 11, using

naphthalenedicarboxylic anhydride in place of phthalic anhydride, 263 mg (yield:
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the captioned conpound 8 was obtained. This product was

converted to tartaric acid salt to obtain the

capti oned conpound 8. 1H NMR (ppm (300 WMHz, CDC13)

7.01-6.93 (31-1, m, 6.90-6. 88 (111, m), 6.72 (1H, d, J
81Hz)658(1HdJ 8.1 88 Hz)526(1Hs)

438(1Hd :81Hz)388(1Hd = 15.9 Hz)

B9 ot em,of hpycanfionsd Edgpoying 39 Was @&%ﬁ*ﬂ e P@%uct was
$onsisdss h{%)fthlﬂsle acid 54t %‘%ﬁlp% cm;wnedfoww}lé é_( 2H
gbr%(l&g{&?fn&[(% E’g&%&i}é Sl(é :(3448(|\/Hr+1) Exanpl e 9-
78‘513?(%&’ Shor b B2 i%?é’ﬁan@?unﬁ 508 1Bl 0 . 663
E%%{H gl% (%ﬂg['d%rﬁzdr 28 Ot PR m), 302 (1H, d, 1= 5.8
%%6 éﬁéﬁﬁﬂﬁ@%iﬂﬁa@iﬁé@@ni%ﬁ oA ST e -
Do o hd PR, S RO LA B bl 2 o, m)

{&xt re.at roomtenperature for 5 hours. Thereafter,
g’éﬁ‘berature was el evated to 50C and the m xture was

i.g Sthihgg for 2 hours. After allow ng the reaction
I B cool to roomtenperature, aqueous

? oo HHE 1 Feactedin Toak T5 el I el b T Bsgatont.

jé%act ed with chloroform Oganic |layers were
i ned, washed with saturated saline, dried over
J‘_gr%/drous npesium sulfate and concentrated to obtain
pﬁ"g‘g%@t The obt ai ned crude product was 20

purl fi ed b?édSI | col urm chr omat ogr aphy to obtain
760mpulpy ONZQW Clc R Hpt i oned conpound. Mass

(el c.é?t%,’\"q*.s?%o, N:4.92, CL:6.22

Found: C:67.25, H:5.92, N:5.05, C1:6.42
Mass (EI) : 522(M")
Example 20
Synthesis of N-(3-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

morphinan-6B-yl}-succinimide (Compound 220)

OH

-
=
o o
= -
~ =
- =

0
Q€
OAc
220
In 10 mL of chloroform, 300 mg (0.88 mmol) of 6B-naltrexamine was

dissolved, and 92 mg (0.92 mmol) of succinic anhydride was added, followed by

stirring the mixture at room temperature for 2 hours. Thereafter, 305 mg (2.82



Exanple 9-2 89 Synthesis of 4, 5a-epoxy-6P-(3,

4-di hydr o-1I - net hyl - 1H qui noxal i no) - 17-
nethyl-nnrphinan-3,14-diolbb%5tar|c acid salt (Conmpound
99 HOH 90 In5mM of 42 mg (0.14 mol) of

4, 5a- epoxy-6(3-(3,4-di hydro-1- 5
nethyl-ikkquinoxalino) 3- net hoxy- 17- net hyl - nor phi nan- 14

:ﬁilxotg*a fhr@éaaﬂalzﬁﬁ 2 gigﬁﬁ*tﬂaﬂy(lgﬁagrg: Vgergg)dgédfto

n- propanet

R ﬂﬁ&idﬁ@o‘iutﬂ:‘ﬂt 2 @e ré’yﬁftﬁléeh?ﬂﬁge WAShEhQ frghhyp ¥4 5Mburs.

allowmng reaction at 120 hours. he reaction

%weacapn\gaauaﬁ LWRvetow tSS:B tgqoasm SHERPE LAY g%&ouénd

aqueous saturate |un1h ogen car bonate

%ﬂurgtécp JARA hgz germar&fna ELRR‘EI AUTRIRL R F9RSG cﬂ%‘jsgrachon of

foI bye ctron o e resulting mx

Eﬁfxgé H‘hﬁéﬁ: Vglth éhlg Irﬁ?s) Orgggﬁe@l'e?s llv@r}é ol e\é}’r:egis\gashed with

I ne sat ur at I he,

g&?r/agéég pr ggg%tg %Vl#]mgglr gﬂg ﬁle H l‘ﬁlg gﬁl‘? (5:{1?0‘ ?&c&ﬁrat@&){oadb@ain
%Lsﬁ'l.llcfe {}gd@( » ﬁ,}' @31319?& ?I;rugcg ctc\b%og[@fef% S%m@a ggl g@%;
Sg:;ﬂtﬂpa‘ﬂgg@g@}y ts%gqlpﬁ?s%g lyidRe gW@\gf{hte Uptidhel g@mﬁ@

L R I

J =
ﬁhﬂ'lp%i(pQ’SG(lH m, 3.48-3.38 (2H, n), 3.31-3.20
%.20-3.11 (1H ), 20 3.09 (11-1. d. J = 18.6

ol Ry gy
é%ﬁ?é%f‘?-%%ﬁ’?m@wéw@%xéd@%ﬁﬁﬁpgmd 24175 form

i@b

In 10 mL of methanol, 221 mg (0.47 mmol) of N-(3-acetoxy-17-
cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6p-yl)-succinic imide
obtained in Example 20-1 was dissolved, and 1 mL of 28% aqueous ammonia was
added at 0°C, followed by stirring the mixture for 1 hour. Thereafter, chloroform
was added to the reaction mixture to carry out extraction. 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 190 mg (yield: 95%) of free
form of the captioned compound 20. This product was converted to tartaric acid

salt to obtain the captioned compound 20.
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Synt hesi s of
4, 5a- epoxy-6(3-(1, 2, 3,5-tetrahydro-benzo[e] |

1, 4] oxazepi no) - 3- net hoxy- | 7-nmethyl - norphi nan
(Conpound 210) 0 Ow 210 5194 a manner sinmilar to the
nmet hod described in Exanple 1-1, using 1,2, 3, 5-
tetrahydr o- benzo[ e] [ 1, 4] oxazepi ne in pl ace of

Iy r im@lyne, 34 ng (yield: 24% of the
capt @on%@ﬂgégng%%}gﬂ\?a@%t ai ned. Exanple 10-2 Synthesis

Fff;?]’ @fr, ﬁPP?—‘%%?!{%{éﬁl%m%, L, § et A O1OBNE Y, §1- 8.2 He), 3.9-4.0

oxazepl

B, Q8 SRR IR PR 2 33 (w22
SRPCRED. 11 27RO S 120 NS B RSP 1L i b oo a0 -
YFIEE: b5 FBLRa P 02 A PR 15 CaoToned

R uyg(l#;} was obtai ned. This product was converted to
netthanesul fonic acid salt to obtain the captioned

e R TR T 0 0

1068-1.96 (3H m, 2.14- 2.22 (2H m, 2.31-2.34 (1H
975736 (30, s), 2.38 (1H dd, J=4.7. 18.2 Hz), 3.08

By sl L g 2% 08 ko s 1s. 0 ey
SFEndid oo 03 GO 1. 81BD (1 &) %2 )y,

(ﬁla_‘gd.. :55.5@%:%35“?4:5’%8 (ESI) : 419(M'+1) 5 Exanple
1 y nt ’

esi s

of%#d'YCgégcQ%%@?%(lﬁgtﬁy! -4, 5a- epoxy- 3, 14-di hydr oxy-

nor phi nan-"6 pht'hal i m dehydrochloric acid salt

MRTBEY M9 4 O

Example 21-1

Synthesis of N-(3-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

morphinan-6p-yl)-maleimide (Compound 121)

In a manner similar to the method described in Example 20-1, using maleic
anhydride in place of succinic anhydride, 200 mg (yield: 75%) of the captioned
compound was obtained.

Mass (EI) : 464(M")
Example 21-2

Synthesis of N-(3-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-



10

15

OH11 In 7 m, of DMF 150 ng (0.44 mol) of

6(3-nal trexam ne was dissolved, and 10 71 ng (0. 48
mmol ) of phthalic anhydride ggmd 0.92 niL (0.66 mmol) of
triethylam ne were added thereto, followed by stirring
the m xture at 140C for 4 hours. The reaction solution
was allowed to cool to roomtenperature, and aqueous
smirphinaw6§-ydp2ibemyhieicgroiniaide¢Compossd 201 on was
added, followed by extraction of the resu ting mxture
with ethyl acetate. OrganchHI ayers were conbi ned,
washed with 15 waffex a3 : ated, saline, dried over
anhydr ous magnesi um sul tzat_ d cgncentrated to obtain
a crude product. The obi roduct was
purified by silica gel g0y ography to obtain
120 nmg (I If. yield: 58% Free for
captioned conpound 11. This ppéﬂuct
hydrochloric acid salt to obtain the captioned

conpound 11. 20 'H NMR (ppm231300 MHz, CDClS) 7.8-7.9
(2H m, 7.7-7.8 (2H, m, 6.76 (1H, d, J = 7.9 Hz),

6. 63 (dHimidof THE, 200m{it).43 nimdiBof A- Biacéiox 17 -
4.0-4.1 (1 H m, 3. 1%1((1 H, d§3 ( }—ﬁ -Cgelé%ﬁ%}lmemyl

4,50 -18. »mrpAindn®
.0 p(e>1(|):| d}? v ?ﬁ B@)ﬂ)‘-'m)al@imlc% o%ta%n%lzlﬁ:ﬂi‘ lo Zlml was

@is8ol0ed) ahd B5 nii@ (0. 62 Iﬁnﬁl)&)ﬂtﬂtﬂmm\ 1bénzkndand &g (O')43 Ohih88 of
form IR (cm) (KBr) 3320 1769 1708 1626, £150

DBI6 weicddfled, f3N8wed BR Stirrih ?He mikedte at obfRte tzdﬁlre f61017150ur
El enentary Anal ysis Fornu C28H28N2(5. 1. .1.0 H20

Caltieleactiortmixbire, éciu@o&?&atlﬁ*btéd Sdiuehy8rogen céfBMh@e solutlon was
C. 63.72, H6.03, N 5.40, Cl:6.49 I\/gss (EI') : 472(M 10

Eddudpirg] 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 196 mg (vield: 82%) of the
captioned compound.
Mass (EI) : 554(M")
Example 21-3

Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6p-yl)-2-benzylidene-succinimide-tartaric acid salt (Compound 21)

In 10 mL of methanol, 195 mg (0.35 mmol) of N-(3-acetoxy-17-

cyclopropylmethyl-4,50-epoxy-14-hydroxy-morphinan-6B-yl)-2-benzylidene-
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Synt hesi s

of N (17-cycl opropyl net hyl -4, 5a- epoxy- 3, 14- di hydr oxy-
nmor phi nan-6(i -yl ) -4-net hyl pht hal i m de- hydrochl oric acid
salt (Conpound 12) OH OH 0 ' HAWR (ppn) (300 MHz,
CDC13) 7.67 (1 H d, J =7.7 H), 7.61 (1 H s), 7.46
(1 H d, J=7.7 H), 6.76 (1 H d, J =7.9 20 Hz)

Jocthyraf Gotined T EXarig 32 'ss%%@ﬁ'@% 1 Mfmt@oﬂ%
oty 68 0deq S 01, TRt vy Y he i m ?&11 rio@%mﬂer
Q‘Pff?fsgnf“&sa?&%t e &aﬁmrawérz FAIFY 0% e?‘H@‘I’:H’ﬁ‘t hGlfanic
%%?f&{v?%%ohﬁ B ABRER VB ATIRE S redbvebaasgpus
el St ShaCEadi; R o
f\éoc{ ochI ori c CtgéjSlSqaelt t obt Igg(;arica tlo%nedl%ggi%%{(‘ed
ﬁ%ﬁaﬁ#‘g‘%@m&ﬁg pé%éﬁ%%%pa‘x? of JbNEIBBIE! taheansred to

H 3, N59C1657 Found:
Ef@ﬁlcgéld%%“éc‘ﬁ ‘ENESC%IOH cgpenddlss (E1): 486(M

EIFYIWF;@ )ﬁoﬁzﬁ%hgzﬁgjg) 3, 14- di hydr oxy- nor phi nan- 6p-yl
) 7.48% Pat AL M § AC%D B, b 0 QIPIYNY sl i, a1

= 8.2 Hz), 4.0-4.1 (1H, m), 3.57 (2H, s), 3.08 (1H, d, ] = 5.5 Hz), 3.03 (1H, d, ] =
18.7 Hz), 2.55-2.80 (3H, m), 2.2-2.4 (3H, m), 2,10 (1H, dt, J = 12.0, 3.5 Hz), 1.6-1.7
(1H, m), 1.3-1.5 (3H, m), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) (free
form)
IR (cm™) (KBr)

3319, 1762, 1700, 1654, 1503, 1450, 1378, 1308, 1265, 1218, 1194, 1174, 1134,
1068
Mass (ED) : 512(M")
Example 22-1

Synthesis of N-(3-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

morphinan-6[-yl)-2-ethylidene-succinimide (Compound 222)

In a manner similar to the method described in Example 21-2, using
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O 13 In a manner simlar to the nethod described in
Exanpl e 11, using 6p- nal oxam ne in place of

6p- nal trexam ne, 24 ng (yi elﬁj 349 of free formof the
15 captioned conmpound 13 was ©btai ned. This product was
converted to tartaric acid salt to obtain the
captioned conpound 13. 1H NMR (ppm (300 IVHz, CDd 3)
fitfethand it glace B ni : iR ) —
FiiCetong 3t s Olpitgmetf cfnictl) 190 mg Bicig: 439 ofthe dafiiGhed
Qoﬂlgﬁux?d(vﬁé‘bbtﬂﬁ)edﬁ- 0-4.05 (1H, m, 3.0-3.1 (31-1, m,
2.45-2.9 20 (5H, m, 2.0-2.3 (2H, m, 1.6-1.7 (1H m,
Mﬁg@ﬁ:@@ Mm (free form) Mass (ESI) : 459 (M++1)
Exanpl e 14 Synthesis

xhimpfe ZA2 epoxy- 3, 14- di hydr oxy- mor phi nan- 6p-yl) 94
phthali mdetartaric acid salt (Conpound 14) CH 14 In

a m xegdnmediy SPN-(@?-C?CI%O%IW-Q%—%ﬂ}c{x??ogﬂ-%yg&%-s

1, 2-di chl oroet hane and 2

+ - . - - - . = |
nor ‘5 P%ggblgﬁ 3)1 % Ie@ggélﬁﬁgnn%gg%¥ 0 ulg:: Leé%lqggu ?ﬁ@ﬁ%‘?ﬁo@
descri bed in Exanple 13 WaSOHdi ssol ved, and 120 ny
(0.13 mol ) of (Ph3R)3RnCl~\as. added, followed by
heating the m xturie @@ OC for 18 hours.
The reaction sol uti on wag~af:hgx cool to room
um hydr ogen

tenperature, and aqueous->ggfurAl '
carbonate solution was o@ ol Towed by extraction
of the resulting mxture w¥ wioroform 10 Organic

| ayers were conbi ned, washed with saturated sali ne,
dri ed over anhydrous magnesidim sul fate and
concentrated to obtain a crude product. The obtai ned

chr o SRR s B! bty Bschbed R @Rn)E0) 47 Tiing 160 me
T e
eI REH SRR BBtai®d in Example 22-1, 146 mg (yield: 95%) of free form

of the captioned compound 22 was obtained. This product was converted to tartaric
acid salt to obtain the captioned compound 22.
'H-NMR (ppm) (300 MHz, CDCl;)

6.80-6.85 (1H, m), 6.74 (1H, d, ] = 8.1 Hz), 6.60 (1H, d, ] = 8.1 Hz), 5.18 (1H, d, J
= 8.2 Hz), 3.98-4.03 (1H, m), 3.24 (2H, s), 3.08 (1H, d, ] = 5.5 Hz), 3.03 (1H, d, J =
18.3 Hz), 2.55-2.80 (3H, m), 2.25-2.40 (3H, m), 2.12 (1H, dt, J = 12.0, 3.5 Hz), 1.87
(3H, 4, J = 7.0 Hz), 1.6-1.7 (1H, m), 1.3-1.5 (3H, m), 0.8-0.9 (1H, m), 0.5-0.6 (2H,
m}, 0.1-0.2 (2H, m) (free form)
IR (cm™) (KBr)

3315, 1762, 1702, 1676, 1609, 1503, 1378, 1309, 1265, 1206, 1152, 1128, 1067,

1033
Mass (EI) : 450(M")

Example 23-1
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=
ol
:,1:

ppm (300 MHz, CDC 3) 7.8-7.9 (2H,
, M, 6.73 (1H, d, J =8.2 Hz), 6.6
), 5.06 (1H, d, Jiga 8- 2 Hz) 4.0-4.1 (1H,
130 m, 22-2.7%H ), 1.4-1.65 (4H,
ee forn) I\/ass (ESI) 419(M +1) 20 Exanple 15
t hesi s of

N- ( 17-S3¥He 9D b RY(B RERY]-14.c98K
m)rphlsaygn 6J3- ylg 4-ch orocghtoﬁg)l(ﬁ?“n% tar’targ?c aC| dmx

I to
the net hod d%%%??lggg&lln ghrfc%égbélbiﬁ USIE r%ﬁiuﬂli 2%)
chl orophthal i ¢ anhydri de |(DI-|pI ace of pht haI iC
anhydride, 91 ny of free formof the
capti oned conpound 15 W& [ Thi s product was
converted to 5 tartari g aci o obtain the

capti oned conpound 15. Wolpy 00 WHz, CDC13)
7.75-7.8 (2H, m), 7.65-7 m, (1H, d, J =
J =

n,
-7. 0 (1H d,
8.
2.
r

J
8.2 Hz), 6.62 (1H, d, . , 4 (1H, d, J
8.2 Hz), 4.0-4.1 (1H, m, 3.11 (1H, d, J = 5.6 Hz),
3.05 (1H, d, J = 18.8 Hz), 22 2.8 (3H m, 2.3-2.4

(3H, m, 2.14 (1H, dt, J = 1270, 3.5 Hz), 1.4-1.7 10
E;'T Lﬁﬂ ?rggﬁ %rﬂtﬁg’th{%ethgc(i E%%F%eé %{;}:ﬁﬁpli?i £ 931ﬁ%|
ARG ssans i lase of Piopsidiesyns, 130 me Gl 5000 of te

ﬁ’%%ﬂﬁ‘?}“ﬁ@jﬁﬂ&iﬁﬁ%‘“ﬁ opht hal i m detartaric acid sal t
Mass (EI) : 560(M™)
Example 23-2

Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6p-yl)-2-cyclohexylmethylidene-succinimide-tartaric acid salt

(Compound 23)

In a manner similar to the method described in Example 21-3, using 120 mg
of N-(3-acetoxy-17-cyclopropylmethyl-4,50-epoxy-14-hydroxy-morphinan-6p-yl)-2-
cyclohexylmethylidene-succinimide obtained in Example 23-1, 107 mg (yield: 96%)
of free form of the captioned compound 23 was obtained. This product was
converted to tartaric acid salt to obtain the captioned compound 23.

'H-NMR (ppm) (300 MHz, CDCl;)
6.71 (1H, d, J = 8.2 Hz), 6.60-6.65 (1H, m), 6.58 (1H, d, J = 8.2 Hz), 5.16 (1H, d,J
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OH 15 In a manner simlar to the nmethod described in
Exanpl e 11, using 4- fluorophthalic anhydride in place
of phthalic anhydride, 80 nglégield: 7099 of free form
of the captioned conpound 16 s obtained. This product
was converted to tartaric acid salt to obtain the

capti oned conpound 16. 16 96 0 1H NVR (ppm (300 MHz,

o4l 3 G O A3 937(%!*7 ﬁ?? Y PGH & f- 5y, 300
:qu a7 4989 #5533 80 GHigha 25 AU A g Bon’al 6.
8,2 3 B, P Gl i 6

0. 6 (21-1, m, 0.1-0.2 (2H, m(free form Mass
? 491(I\/H-+1) Exanpl e 17 Synthesis

é]lz I&ﬁ@' opr opyl net hyl - 4, 5a- epoxy- 3, 14-di hydr oxy- 10
norpni g (3-yl)-3-fluorophthalimdetartaric acid salt

(SR sy W02 1P, P! BAEARA, won.

ﬁﬁ&'dri de in place of phthalic anhydride, 123 ng
?yl eld: 57% of free formof the captioned conpound 17

?Efalsrlw?@f Thi s product was converted to 15 tartaric
ama al 3bt ain the captioned conpound 17. 1H NWR

Qﬁ%le?%p MHz, CDC13) 7.65-7.75 (2H, n), 7.35-7.4 (1H,
}rﬁ; E)1H°'J=79Hz)662(1H<:|J=8.2
H, ggl,:h% 5&% E}.\régﬁgiyt?;}éﬁE%Y%B’fﬂ’l))ﬂlal%t@fl-]ﬁl,5((11'epHo'xy.rp4’.hy%i-&x]y_

morphinan-6[-y!)-2-butylidene-succinimide (Compound 224)

224

In a manner similar to the method described in Example 21-2, using
nitrobutane in place of nitromethylbenzene, 535 mg (yield: 96%) of the captioned
compound was obtained.

Mass (EI) : 520(M")
Example 24-2
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-yl)-2-butylidene-succinimide-tartaric acid salt (Compound 24)
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= 18.5 Hz), 2.60-2.85 (3H, m, 2.35-2.4 (3H, m, 2.13
(1H, dt, J =12.0, 3.5 Hz), 1.4- 20 1.7 (41-1, m,
0.8-0.9 (1H, m, 0.5-0.6 (2Hjggn, 0.1-0.2 (21-1, m
(free form Mass (ESI) : 491(M++1) Exanple 18
Synthesis of N (17-cycl opropyl nethyl-4, 5

a- epoxy- 3, 14-di hydroxy 97

nor phi nan-6(3-yl)-3-nethylpghthal i m detartaric acid salt
(Conpound 18) OH Q>y?\ nner_simlar to the

met hod descri bed i'n , ng 3 nethyl phthalic
anhydride in place of g ,%¥N dride, 108 ny

(yield: 51%9 of free 5 pti oned conpound
18 was obtained. This pr Qvas converyed to

tartaric acid salt to obtarn capti oned conmpound 18.
" H NWVR (ppnj (300 MHz, CDC 3)

7.67(1H,d, J=7.3Hz), 7. 56(1H tz—J =7.3Hz),7.45(1H,d, J =
7.3Hz)675(1H d, J = 82Hz)662(1HdJ:79
Hz), %o 4&apterdimilar td the ﬁeﬂlo&lzi):scn%e@trﬂEﬂmﬁﬂle Ell 3”1131n%@35 mg
3.11 (1H, d, J = 5.6 Hz), 3.05 (1H, d, =

gf ?’g3?alcaﬁ)xg?]?-c}clomopyﬁnﬁﬁyl(‘ﬁfh-eﬁaxly- IAth)?tﬁmZy ﬁo?ﬁﬁnahﬁ%l) 2-
buglidere-guttinimide obfiredGn Exé@ple 241, 286 ln@(y?elﬂ 25'8"/1) offftee form
(free form Mass (ESI) : 487(M++1) Exanple 19

8f thielvaptienedfcompound 24 was obtained.  This product was converted to tartaric
N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-
amdﬁhmn&ﬁuﬁh&hqb@ﬁmﬂ@hmﬂﬁyﬁmaanarbOX|n1de hydrochl oric
acid salt (Conpound 19) CH 19 In a manner simlar to

{ HavMBt (ponh) (ReCMedDiO))Exanpl e 11, using

napht hal enedi car boxyl i ¢ anhydri de in place of phthalic

a6Agd850@ H, 2636179 ((Mj & J0= 89889), 6.59 (1H, d, ] = 8.2 Hz), 5.16 (1H, d, J
= 8.2 Hz), 3.95-4.05 (1H, m), 3.22 (2, 5), 3.08 (1H, d, T = 5.8 Hz), 3.03 (1H, d, ] =

18.7 Hz), 2.55-2.80 (3H, m), 2.25-2.40 (3H, m), 2.05-2.20 (3H, m), 1.3-1.7 (6H, m),
0.96 (3H, t, ] = 7.4 Hz), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) (free form)
Mass (EI) : 478(M")
Example 25

Synthesis of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-603-yl)-3-hydroxy-2,3-dihydro-isoindol-1-one (diastereomer

mixture)-tartaric acid salt (Compound 25)

In a mixed solvent of 5 mL of methanol and 5 mL of chloroform, 156 mg

(0.33 mmol) of N-(17-cyclopropylmethyl-4,5a-epoxy-3, 14-dihydroxy-morphinan-68-
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0 86% of free formof the captioned conmpound 19 was
obt ai ned. This product was converted to hydrochloric

acid salt to obtain the capt @ﬂed compound 19. 1H NWR

(ppm (300 MHz, CDC13) 8.17 k , s), 7.95-8.00 (2H, m,
7.68-7.72 (2H, m, 6.78 (11-1, d, J =8.0 Hz), 6.63 5
(1H, d, J=8. 3Hz), 5. 28(1H,d, J=8.2Hz),4.1-4. 2(1H, m, 3. 12(I H

1 PSRl Enige oot Heymhod dprfdn Py P BBsqifd, and
SN C01 ol oo Bordpbdtd s adlod ity B, g by
1ite B lo]2 bogty s ThRer Aoyt idheied Sodpgogen
A8 s ifn S5 ided b Ry il b, diadife g ikl was
%t(r%ctg%‘gtﬂg@)ﬁﬁ){%cl o%r p%lﬁaﬁg&fﬁo&g’j e gﬁgsﬁ%ig-s‘ﬂ%f%wted
39 B0 bt PRI SATRRUA R0 offif D
Bloue, R ALAG 8% pela Ut BlioEBy sk dEn Ty
PRSP GobtfE T RRTE BT e e PR e contiogiet | e
R L AT
&gg{ogg?ig%gég d5s for 15 hours. The reaction solution

0 Tool to roomtenperature, and aqueous
'H-NMR (ppm) (300 MHz, CDCl;)

-

7.35-7.65 (4H, m), 6.68 (0.5H, d, J = 8.2 Hz), 6.63 (0.5H, d, J = 8.2 Hz), 6.56 (0.5H,
d,J = 8.2 Hz), 6.51 (0.5H, d, ] = 8.2 Hz), 6.07 (1.5H, s), 5.81 (1.5H, s), 5.39 (0.5H, d,
J =82 Hz), 5.22 (0.5H, d, ] = 8.0 Hz), 4.70 (1H, dd, J = 6.0, 3.3 Hz), 4.0-4.1 (0.5H,
m), 3.6-3.7 (0.5H, m), 2.95-3.05 (2H, m), 2.4-2.7 (3H, m), 2.2-2.4 (2H, m), 2.0-2.1
(2H, m), 1.6-1.7 (1H, m), 1.2-1.6 (3H, m), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2
(2H, m) {free form)
Mass (EI) : 474(M")
Example 26-1 (27-1)

Synthesis of 2-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

morphinan-6-yl)-3-hydroxy-2,3-dihydro-iscindol-1-one (diastercomer mixture)

{Compound 126)
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saturated sodi um hydrogen carbonate sol uti on was added,
foll owed by extraction of 5 the resulting mxture with
chl oroform Organic | ayers conmbi ned, washed with
saturated saline, dried over anhydrous nmagnesi um
sul fate and concentrated to obtain a crude product.
The obtai ned crude product was purified by silica gel
col umin 20 AEIOBEDRF, 200V U PRERI bR {opr&lyy i
t he capti oned conpoundg.gl\/ass (E}Fi: glgg%l\r?pdﬁr%d%égggﬁ’ga
oXy-S)Bidifdréxyfmorphinan-63-yl)-phthalimid
%I—g(%y?- cycl lg%irrop}gl mlépt #ilalnf %%-pepg>(1§1-1 362 }irgghécleﬁya/rﬂég(?pthod
R5dibied AERABp I | 1] s GRedsBivtll SRHAN FRg (19, Pl i
(Conpound 20) L CH 0 20 Tn 0 . o@%tﬁ@ﬁéﬁli@fé’f’sﬁ‘g“m

(carbdhate@RA D. 590 .08 nahsth Bf(b'e'rlz%l Br8mide were added, followed by
cycl opropyl et hyl - 4, 5a- époxy- 14- hydr oxy- nor phi nan-bp-yl|

StifriHgah® hixtufd 4@ooR rahdiftrd Br FXATRLE PRardatiRSa0 m(lif c?g rater

di ssol ved, and 1 nL of 28% aqueous anmbnia was a

3as Qdded 10! thORBE Y mBdhre! Anddhé El%él@'ng tgﬁ%(ﬁné Qbs dxtPRIA with ethyl

Thereafter, chloroform was a e reactl on

Atethtd! eOkgant Al dts Wite SMBIRL, iw%g[wdcaiﬂ‘?%fér Eﬁ&'%{tlgr\e}igrﬁ 's&line,

conbi ned, washed with saturated saline, drie

ARBY FUGURhFRENERhsBIM §ak6 Al &B&%ﬁ%qa bb@ifd Cltl.ltge product.

obtain a crude product. The obtal ned crude produc

ontal e | ne ‘crude prouct “f
T e 1 Pr s O U RO P A R A b

ARARAENEhd2(D mIUfShRESEEHE anWAS 1 %’Q%ﬁé ﬁﬂ)omoé{sggﬁﬂli%%ohydride

acid salt to obtain the captioned conpo
O T LB PR s 2 oy (e e were
gergl%ilﬂ(é%,k\réggd gcﬂtg Sﬁl_l%l.l‘d;&d Félzajl,ne,gﬁrféﬁ o@l’lglg-h?grﬁ:l].ls F‘ga?n%iﬁjé?sulfate

. 55-2.
. = . = 1.7
gty . by byl

et feded bt 40 Gy o o
iht Captidnbd@ombBfifd. 1036,
Mass (EI) : 564(M")
Examples 26-2 and 27-2

Synthesis of 2-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-
morphinan-6p-yl)- 2,3-dihydro-3-methoxycarbonyimethyl-isoindol-1-one

(Compounds 226 and 227)

CO,Me

226 and 227

In 10 mL of toluene, 200 mg (0.35 mmol) of 2-(3-benzyloxy-17-

cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6-yl)-3-hydroxy-2,3-
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1005 El enmentary Analysis 10 Formul a: C24H28N205. 0. 5
C4H606. 1.6 H2O Calcd.: C 59.10, H 6.52, N 5.30 Found:
C.59.03, H 6.54, N 5.29 I\/Bs%é El) : 424(M Exanple
21-1 15 Synthesis of

N- ( 3-acet oxy- 17-cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr oxy
- nor phi nan-60-yl ) - nmal ei m de (Corrpound 121) OH 121 In

ARG Soirdol L e otb?alﬁe{t}qg ﬁg@ e Wa& 91%?018 -d, %@q‘% g (0.43

20-"1, using naleic an ace 0

ot P 0T e,

%ﬂ'&b@cﬁb h@a{%mg"ﬂ{én x?lg'g&@%@ﬂ'ux]fgr B RRET Oﬁ%réﬁep%qﬁéduss

a- epoxy-14
e TR %’%“fée’f R §°?ﬁﬁbﬁﬁ‘°’*éf389& {6 res P By an
%%lgsgggé %%(?Lﬁzw%y%{?%wﬁor pLI nan- %’(If.;' CSrg f !eaiyﬁgs Jeere combined,

PR S b A e, Wl oV nfgﬁ%n%é%é% ﬂ[‘%%mﬂ?im )
Sonodiitled?d Sb@gldae%(rjg @J hour OITjﬂél('oﬁt%] né:& reag fp a5 %J{rﬁ'i%étaed by

roomtenperature

S BT DS e v
R A R 00 B S BT o891

%‘% L gﬁ)e and concentrat ed to obt ain a crude product.
8 tarned crude product was

Low polarity component: ~ Mass (EI) : 620(M")

High polarity component: ~ Mass (EI) : 620(M")
Example 26-3, 27-3

Synthesis of 2-(17-cyclopropylmethyl-4,5a-¢poxy-3,14-dihydroxy-
morphinan-6-yl)- 2,3-dihydro-3-methoxycarbonylmethyl-isoindol-1-one-tartaric
acid salt (Compounds 26 and 27)

CO,Me

26 and 27

In 4 mL of methanol, 33 mg (0.05 mmol) of the low polarity component of 2-
(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-63-yl)-2,3-
dihydro-3-methoxycarbonylmethyl-isoindol-1-one obtained in Example 26-2 was
dissolved, and 19 mg of Pd/C was added thereto, followed by stirring the mixture
under hydrogen atmosphere at room temperature for 20 hours. The reaction mixture

was then filtered through Celite , and the obtained filtrate was concentrated to obtain
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purified by silica gel colum chromatography to obtain

196 ng (yield: 82% of the captioned conpound. Mass

(El'): 554(M Exanple 21-3 1§§ynthesis

of N- (17-cycl opr opyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-

nmor phi nan-63-yl ) - 2- benzyl i dene-succi nim detartaric acid

salt (Conpound 21) OH OH 21 In 10 nL of nethanol, 195
raerGde {odnato| The bbtalndd 2Arle Prdtuty was purified by silica gel column

cycl opropyl et hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6( 3-y

Ic})f(ﬁndl&mylhy wesbaid 03 @1@&} dﬂﬂi‘:@ forat 8f e daptidned

Exanpl e 21-2 was di ssol ved, 1 m. of 28% aqueous

@ompoiad 26.S andsaﬁroahcta@s cfoﬁ{rércaa&d tdRarie tabid safl %o bBGin the
m xture for 1 hour. Thereafter, chloroformwas added

captidiedicembin@h26 Xture to carry out extraction.
Organic | ayers were conbi ned, washed wi th saturated

SHINRIR (ppii)q80@MHz, @Gy ous 5 magnesi um sul fate and
concentrated to obtain a crude product. The obtai ned

crnge (1Hy ddveto 8ak)pLs3 {iKdd oy=%i4 H@ft o6 gq‘ﬁltum 6.8 Hz), 7.36
chr onat ography to obtain 170 mg (yie free

{ M, 0f = T et R BISQIEIJ Cragauns), 3%0 (TH 8, pL%CbJH&),\&a@, (1H, d, J

converted to tartaric acid salt to obtain t

0 H) 7 C A @]
ﬁo@% (gﬁp m;] Jj ?07% TH&}WS@@H}_@?QQ Mﬂ{ rggo%(%)fh?@(m’

@h,3038H X JE J 8; 45412 3-2.
) A (3 %Hf%les 55&9’ :%9-&9?11 Jn)d%te%(gisl&y H;t;s% g_sé%i) 2.3-2.4

: 1 . ]
(31}!11 mgi,lzo 411( E_'H gtt ? +12.0, ?55152)2 1%31 .G'?(IrH, Eﬂg; 14 12.5 3314 ﬁ%ﬂas 0.9

un; 1ih)5)£(6|6(2m Q)&O@Ql-f,lﬂrﬂ(ﬁ'&forgr5 0.6 (2H m,
0.1-0.2 (2 2 free 15 IR 2cm 1) (KBr) 3319,
M&E(EI}?G@O(M‘@M 15083, 1450 1378, 1308, 1265, 1218,
1194, 1174, 1134, 1068

On the other hand, 38 mg (0.06 mmol) of the high polarity component of 2-
(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6p-yl)-2,3-
dihydro-3-methoxycarbonylmethyl-isoindol-1-one obtained in Example 27-2 was
dissolved in 4 mL of methanol, and 20 mg of Pd/C was added thereto, followed by
stirring the mixture under hydrogen atmosphere at room temperature for 20 hours.
The reaction mixture was then filtered through Celite , and the obtained filtrate was
concentrated to obtain a crude product. The obtained crude product was purified by
silica gel column chromatography to obtain 17 mg (yield: 53%) of free form of the
captioned compound 27. This product was converted to tartaric acid salt to obtain
the captioned compound 27.

'H-NMR (ppm) (300 MHz, CDCl;)

7.83 (1H,d,J=6.6 Hz), 7.4-7.5 (2H, m), 7.35 (1H, d, J = 7.4 Hz), 6.78 (1H,d, ] =
8.2 Hz), 6.60 (1H, d, J = 8.0 Hz), 5.12 (1H, d, J = 8.0 Hz), 5.05 (1H, dd, J = 7.3, 5.5
Hz), 3.61 (3H, s), 3.4-3.5 (1H, m), 3.09 (1H, d, ] = 5.5 Hz), 3.04 (1H, d, J = 18.7 Hz),
2.8-2.9 (2H, m), 2.5-2.7 (3H, m), 2.2-2.4 (3H, m), 2.11 (1H, dt, ] = 12.0, 3.5 Hz),
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Mass (El) : 512(M Exanple 22-1 20 Synthesis of
N- ( 3- acet oxy-1 7-cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr oxy
- nor phi nan-6(3-yl)-2-ethyli flﬁl?e succi ni m de (Conpound
222) OH 222 In a manner sim to the nethod descri bed
i n Exanple 21-2, using 103 nitroethane in place of
ni tromet hyl benzene, 192 ng (yield: 45% of)the

7q S . :
gxalg'riml 1 251),29?1?9%‘9@ 0338118 %n), 43366 (5r) ) BPR6M 211, m)
I}lﬁ.gelg gy cl opr opyl met hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- _
nor phi n n-60-y| )-2-ethylidene-succinimde-tartaric acid

q\%sg @@@ﬂ 22) OH 22 In a manner simlar to the

matho% dggc i bed in Exanple 21-3, using 160 nmg of N-(3
h 7-cycl opropyl nethyl -4, 5 a-epoxy- |

4- hy r oxy- nnrphlnan 6(3-yl)-2- 10

(yi 01 S ESS U PR AeBS aos e B B Reieting 25
BT HB T B R Bl BB Bl o Rovees)

(ppm (300 MHz, CDC13) O 6. -6.85 (1H, m, 6.74 (1H,

d, J =81 H), 6. = 8.1 Hz), 5.18 (1H d,
J 15 = Hz) | 3. -4 b | n)OS 24 (2H, s), 3.08
(1H, d, 55 1 =183 H),

H )

8. 2
J =
5 55-2 80 (3H, )y 553 212 (1H dt, J =
5 ). D a7 (3H, @ .
. 1.3-1.5(3H m, 0.8 0NN
H

12.0, 3. ), 1.6-1.7 (1H,

)==/0.5-0.6 (2H, m,
0.1-0.2 (2H, m (free form IR (cm') (KBr) 20 3315,
1762, 1702, 1676, 1609, 1503,24378, 1309, 1265, 1206,
1152, 1128, 1067, o

In a mixed solvent of 7 mL of methylene chloride and 25 mL of chloroform,

Can

150 mg (0.32 mmol) of 2-(17-cyclopropylmethyl-4,5¢-epoxy-3,14-dihydroxy-
morphinan-6f-yl)-3-hydroxy-2,3-dihydro-isoindol-1-one (diastereomer mixture)
produced by the method described in Example 25 was dissolved, and 0.22 mL (1.73
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,
aqueous saturated sodium hydrogen carbonate solution was added to the reaction
mixture, 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 55 mg (yield: 38%) of free
form of the captioned compound 28. This product was converted to tartaric acid
salt to obtain the captioned compound 28.
'"H-NMR (ppm) (300 MHz, CDCl5)

7.85 (d, ] = 8.2 Hz, 1H), 7.58-7.45 (m, 3H), 6.79 (d, J = 8.2 Hz, 1H), 6.62 (d, J =
8.2 Hz, 1H}), 4.68 (d, J = 8.2 Hz, 1H), 4.52 (d, ] = 16.8 Hz, 1H), 4.44 (d, ] = 16.8 Hz,



10

15

20

1033 Mass (ElI) : 450(M4) Exanple 23-1 104 Synthesis

of N- ( 3- acet oxy-1 7-cycl opr opyl net hyl - 4, 5a- epoxy-1 4- hydro
Xy-

mor phi nan- 6p-yl ) - 2- cycl ohexyl k&t hyl i dene- succi ni mi de
(Conpound 223) OH 0 223 In a manner simlar to the

nmet hod described in Exanple 21-2, using 5

e
R D, 700053 by P bR (e 5a B0y 0B, 24T 13 i, 1309-1.49
& A3 039 e IM@E@ o fRast 1811 K 2 tpecormm) -
iggc g%ﬁr)t he net hod described in Exanple 21-3, using
N,Téffz%f:ﬁng%%]s; e ' 19BR ORTAY 1435 PP O, 1307 50 Y ans,
P88 NSE 5 0T oRE. S S BaS s im 7o
el 653&1’)23? Grie merd sart to obtarn the capt: oned

gso%pfen I HNWR (ppm (300 MHz, CDO 3) 6.71 (1H,
2Hz) 660665(1H rr) 658(1H d, J=28.2

6 (1 J 105 0 = 3.95-4. 05 1Hn¥
3 23 ?SZW cpfs Of 1=.£4 iag?ppwﬂ 14- dcalwd(%l fbmeﬁlykrr@@umy—tiﬁ >
3.02 2.55-2.
?Yﬁsllé'.g'zﬁéskgquow dleéhﬂb%mﬁe Hagtagio Iq‘ﬂdrﬁ)ilt (((imepound 29)

In 15 mL of toluene, 300 mg (1.00 mmol) of oxymorphone and 244 mg (2.00
mmol) of benzoic acid were dissolved, and 200 mg (1.17 mmol) of (S)-proline
diethylamide was added, followed by heating the mixture to reflux for 12 hours while
azeotropically removing water in an oil bath at 145°C.  After allowing the reaction
solution to cool to room temperature, 188 mg (3.00 mmol) of 10 mL of sodium
cyanoborohydride solution in methanol was added, and the resulting mixture was
stirred at room temperature for 3 hours. Aqueous saturated sodium hydrogen
carbonate solution was added to the reaction mixture, and the resulting mixture was
extracted with ethyl acetate. 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 202 mg (yield: 44%) of free form of the captioned
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1.8 (6H, m, 1.1-1.5 (84, nm, 0.8-0.9 (1H, m, 0.5-0.6
(2H, m, 0.1-0.2 (2H, m (free form 5 IR (cnm) (KBr)
3319, 2927, 1763, 1701, 1671 %/217' 1507, 1377, 1309,
1266, 1197, 1132, 1067, 103%3mss (EI): 518(M

Exanpl e 24-1 10 Synthesis

of N- ( 3- acet oxy-1 7-cycl opr opyl net hyl - 4, 5a- epoxy 14- hydro

FmpS AR DTS et S PGRI v S B e

'EEM% i n Exanple 21-2, using nitrobutane in
ce g% ﬁ@??@cﬁg’%hyl benzene, 535 ny (yield: 96% of the

59“’“%% o B eei o o o (F)

ﬁ'éﬁ%ﬁ %%%" f’éﬁ*’%ﬂ‘f SRR GeheRe bl g 5 LG Ak, 3.15-
tgétﬁwln@f%'%g R éﬁ DR By E S Ik dBy Tls2, 59
W2 3% qhzééé%%p%}% (i1 IR Qb A 5 34 ),
TPERTAE ?@)261%’&@%6 o dpef BT oy Tt FHeE e fems o

%%S @gf) gsg@,ﬁ_g tound 24 was obtained. This product

onver artarlc acid salt to obtain the

d 24. ' FNWR 300 Mz, CDCL3
Zﬁ%&’g"r@glggnﬂouﬂ) 6.73 (1 H, (SI,Om)J (3800 e, 6 59)(1

3 95- §96f§e%'i°ﬂr@§“-e@°’?z %Ewméx 3- I%etb%xy(% -pethyl-mprphigans6B-
bl Ll choppso i w@mﬁ@@% L A

NEt,
SN
- IO

: :OMe

23

In a manner similar to the method described in Example 1-1, using oxycodone
in place of dihydrocodeinone, and using (R)-proline diethylamide in place of 1,2,3,4-
tetrahydroquinoline, 62 mg (yield: 26%) of the captioned compound was obtained.
Mass (ESI) : 470(M"+1)

Example 30-2
Synthesis of 1-(4,50-epoxy-3,14-dihydroxy-17-methyl-morphinan-6p-yl)-

pyrrolidin-(2R)-carboxyl diethylamide-tartaric acid salt (Compound 30)
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0.96 (3H, t, J =7.4 Hz), 0.8-0.9 (1H m, 0.5-0.6 (2H,
m, 0.1-0.2 (2H, m (free form Mass (El) : 478(M
Exanpl e 25 Synt hesis of

2- (17-cycl opropyl net hyl - 4, 5alé&poxy- 3, 14- di hydr oxy- 15
nmor phi nan-6(3-yl ) - 3- hydroxy 2, 3-di hydro-i soi ndol -1 -one
(di ast er eoner nixture)-tartaric acid salt (Conpound
25) OHOH OH 25 In a m xed solvent of 5 mL of nmethano
and 5 L of chloroforn3 15@H N3, ol ) of

N-(17- cycl opropyl met hylf a7 pox -3 14 di hydr oxy- nor ph
i nan-6(3 107 yl)- phthalf ] P ed by the nethod
described in Exanple 11X was d%§ ol and 61 ng (1.61
nm ol ) of sodi um borohyd was added thereto at 0C,
followed by stirring the Xture for 2 hours.
Thereafter, aqueous saturaf ed®bdi um hydr ogen

car bonat e sol ution was added the reaction m xture,
and the resulting nixture was extracted with

chl orqof orm erﬁ@ ﬁyers wer e conbi ned, washed with
sat ur dp 8ganagy sigalar g the mefhpd desgstbpd i Esamplgled ivging 1-(4,5¢-
sulfaifgand cqQncentrated to obtajin a crude product.

FREXYG hE-Hydreyy Srmetbowy-b frathylarorphinpa-68 hpyreelidin-£2 Retarboxy!
%plu Q&gﬁg&@g gphy to obtaln 130 %E%)qﬁﬁgg 83 é@gf

was, convert ed tartarjc ac:ld salt to obtain the 10
e?ﬂﬂqns £8Mpg waszdﬁamﬁd -NVR Bradpctosoonpprteddpargaric acid

35-7.65 (4H, 668(05H d, J =8.2H), 6.63
édtmb‘dn@%m%edr%mp@néé_(o 5H d, J = 8.2 H),

0,5H, d.J = Hz 6.07 (1.5H, s 5.81 (1.5H,

215‘%‘}%&3@ PPy (309 Mgz, CPCla)s)z Hz) é 22 (o éH d, J( 8.0

)7 7(1Hde 041(5H1
;% 041! {SQ%ﬁﬁ;(l& cbsl=37 @é{zo,zﬂiﬁmH CQJE ’29HZ()34~|12(1H,

2.
b= B8R T (Bl 394 @zmszn), a1k (@)H6d(éﬁ 184 Ho) 031

?2H, m), %2653 (3Hmm)(253 (1H, dd J= 184 ng}II%) 24(1H m))236 (3H, s),

2.1-2.2 (2H, m), 1.7-2.0 (5H, m), 1.45-1.65 (3H, m), 1.3-1.4 (1H, m), 1.10 3H, t, ] =
7.0 Hz), 0.98 (3H, t, J] = 7.0 Hz) (free form)
Mass (ESI) : 456(M"+1)
Examples 31 and 32

Synthesis of 1-(4,5a-epoxy-3-hydroxy-17-methyl-morphinan-60.-y)-
pyrrolidin-(2S)-carboxy! diethylamide-tartaric acid salt (Compound 31), and 1-(4,5a-
epoxy-3-hydroxy-17-methyl-morphinan-6f-yl)-pyrrolidin-(25)-carboxyl

diethylamide-tartaric acid salt (Compound 32)

Og MEt,
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Exanpl e 26-1 (27-1) 20 Synthesis of
2- (3-benzyl oxy-17-cycl opr opyl net hyl - 4, 5a- epoxy-1 4- hydro
ﬁ%;phinan-6(3-y|)-3-hydroxy-i}%-dihydro-isoindol-l-one
(di astereonmer m xture) (Conpound 126) COH 126 108 In 20
nmL of DNFi 2.00 g (4.23 mmol ) of
cpoxy 2D IRELRRHE. 18108 mmolyof 3-permilansparhpmpony-4.5a-
%ﬁ’%iff?e AT S b8 e
8L e By i O Bl B e e

%%‘e el Y T2 ReRrPRIC HisalrohiEAbaEmop nggrater n

’%@t@%ﬁﬁwe o EGAISHh UE egetion dgton quﬁog momdd
hyd

38nedRre D 6 BHlufon Sonisitide SrBIctt MR GBdaPhed

in a, mxed solution of

d t t h d
Syngbofy Y% RSB0 S 'ﬁé@ﬁi«@ﬂgﬁemﬂgw%ﬁmm siiggd at
. 26 I f d b h dded at OC,
P e R SR o St o
%ﬁ){@ég&\%’g% %ﬁﬂ@cogﬁ%{?g&}?gdmﬂ%gﬁwgd Y & ¢ %?t ltjiglgynggm?ea\lﬂv!isngxtracted

trated to obtajn a crude pro uct The obt ai ned
36738%& gam(blg.y?qs Msge gRmidned, cvashed with safugated saline,

H@é i Seeatermpen %aétiﬁ@%oeéft}a?e%%eé' Hin - €aml os

ga%k%%ﬂ%r@mﬁws}ﬂ Bissepp! SRt TRgrPbisats £ Bwyalidis 3 o
EX@%XHH%IJQ fl%éfilvﬁ*a&gﬁem SR &k § cryds Yomist-- | - one 20
(ot 228 008 B2, P20 AR B2L 000 T
@ﬁf@gﬁg%;ﬁ@,ﬁ (L SRR D LB S
room temperature for 20 hours. The reaction mixture was filtered through Celite ,
and the obtained filtrate was concentrated to obtain a crude product. The obtained
crude product was purified by silica gel column chromatography to obtain 13 mg (2
steps yield: 6.6%) of free form of the captioned compound 31, and 9 mg (2 steps
vield: 4.6%) of free form of the captioned compound 32. This product was
converted to tartaric acid salt to obtain the captioned compounds 31 and 32.
Compound 31
'H-NMR (ppm) (300 MHz, CDCl3)

6.74 (11, d, ] = 7.9 Hz), 6.53 (1H, d, ] = 8.2 Hz), 4.58 (1H, dd, J = 13.0, 1.6 Hz),
3.7-3.8 (1H, m), 3.2-3.6 (5H, m), 3.0-3.1 (1H, m), 2.94 (1H, d, J = 18.5 Hz), 2.7-2.8
(2H, m), 2.4-2.5 (1H, m), 2.38 (3H, s), 2.1-2.3 (4H, m), 1.7-1.9 (4H, m), 1.5-1.7 (2H,
m), 1.2-1.3 (1H, m), 1.20 (3H, t, ] = 7.0 Hz), 1.09 (3H, t, J = 7.0 Hz), 0.8-1.0 (2H, m)
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109 O di hydro-isoindol -1-one obtained in Exanple 26-1
was di ssol ved, and 147 ng (0.43 nmmol) of
(carbonethoxynEthyIene)trlphe(¥lphosphorane was added
thereto foll owed by heatinbl&he mxture to reflux for
15 hours. Thereafter, aqueous saturated sodi um
hydrogen carbonate solution was added to the reaction
ghxtf and 5 the resulting m xture was extracted with
rn1 Organic |layers were conbi ned, washed with
ur d i dri ed over anhydrous magnesi um
éggﬁaﬁgebﬂ&ﬁaentrated to obtain a crude product.
gg} obt ed crude product was purified by silica ge
onatography to obtain the captioned conpound

aﬁrﬁﬁl{"& eonaOME (it Bor and 1706 200 O MO

CEOPNIH, 5y Do gtk 683 Uied s BRheas i, o, gobsia o), 3.55-
TG o aé&%péﬂw 05338 Biomy. 297 @iy a7 885 Hm, 2526
REalR @%)%ﬂy@im?%t@ﬁ b2 1hd 5.7 (2H,

acid salt unds 26 an

-tart

B hechaf b GoHet 08 Tas) h2 (kb U Gu 9ot Pids0.9 (TH. m)
% t of 2- (3- benzyl oxy-

|§g£§’ propyl met hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6(

-yl)-2.3 +
34#&?%1334%&1%6319/0ar bonyl net hyl - i soi ndol -| - one obt ai ned
i_n Exian:}r)?ee 26-2 was dissolved, and 19 ng of Pd/C was
aogleeRet et o, fol | owed by stirring the m xture under
hydrogen atnnﬁfhere at roomtenperature for 20 hours.
The r e¥edipanofd (4. 00-epoxyakd-hyspxy-i T-methsd-3rmeboyrmosphinan-68-
and the obtained filtrate was concentrated to obtain

YDepireridindraboyy bdietylandr(dinsteasanss reixtwie) (emmound 243)

purified by silica gel colum chromatography to obtain
15 ng (yield: 54% qf formof the captioned
compound 26. This pr d=uc s convirted to tartaric
acid salt to obtain t N NE,

In a manner similar to the method described in Example 1-1, using oxycodone
in place of dihydrocodeinone, and using pipecolin diethylamide in place of 1,2,3,4-
tetrahydroquinoline, 96 mg (vield: 12%) of the captioned compound was obtained.
Mass (ESI) : 484(M'+1)

Example 33-2

Synthesis of 1-(4,5a-epoxy-3,14-dihydroxy-17-methyl-3-morphinan-6f-yl)-

piperidin-3-carboxyl diethylamide (diastereomer mixture)-tartaric acid salt

(Compound 33)
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capti oned conpound 26. 'H NWR (ppm (300 MHz, CDC13)
7.84 (1H, d, J = 6.8 Hz), 7.53 (1H, d, J = 7.4 Hz),
7.46 (1H t, J = 6.8 Hz), 7%?
(1H, d, J=7. 4Hz), 6. 75(1H, d, J=812F1z), 6. 60( 1H, d, J =
8.0Hz),5.43(IH,d,J =8.0 Hz), 4.70 (IH, dd, J = 6.0,
3.3 Hz), 3.57 (3H, s), 3.2-3.3 (1H, m, 3.05-3.15 (2H,
m, 3.03 (1H, d, J = 18.§Hz), 2.8-2.9 (2H, m, 2.63
dt, J = 18.6, 5w pH m, 2.11

2. 3 2. fblo (3H,
dt, (1H m, 1.4-1.5
m, 0.8-0.9 (1Hawr .. m, 0.1-0.2
(2H m (free form M 53 (|vp 61 t he ot her
hand, 38 ng (0.06 mml)the igh polarity conponent
of 2-

(3- benzyl oxy-17-cycl opr opyl meq hyl - 4, 5a- epoxy- | 4- hydr oxy
- nor phi nan-6(3-yl)-2,3- 15

di hydr o- 3 mat hoxycar bonyl nmet I%yl i soi ndol -1 - one obt ai ned
noj

. P G AN e 25 e
FimC) SR A7l PRS- ﬁl?v%”@pé-moxyl
Haniatutin e i e
TSl i s,
ShrestBA o BERHS Ao ATL %ﬁ%ﬁ%ﬂ"@ Fpnead 3o obt ai n
%@@O@ g‘g??‘l% t’?’% 6. 6 E;\WRI(EP?. 5((3g|9|, NE)E: 7.35
030 Hedebiy 1 HES Ssoptff 3oy B, 32008 ¢! o a3
NN 602658,
b2 B S Pl 1 Bt
33'.211-'3.@'1’(§E, _'[3“' ’reg_%oé #;EI),%HL (I(Sé’f)'t gﬂ%ﬁ%‘) q)é)Qa(lprﬁ%t J
Z ‘iﬂggﬁg‘é'%ﬁh@?ﬁﬁ@@%ﬂgﬁaxy 3, 14-di hydroxy-
&&Sg@?t 4?@[‘&5(‘)1n§ 28;]“ hydr o-i soi soi ndol -1 -onedartaric

Example 34

~—+

2
1 J =12.0, 3.
3

ITT

Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6a.-yl)-pyrrolidin-2-one-hydrochloric acid salt (Compound 34)

In 100 mL of methanol, 0.445 g (1.96 mmol) of platinum oxide was dissolved,

and the mixture was stirred under hydrogen atmosphere at room temperature for 2



10

15

20

25

OH OH 28 0 In a mxed solvent of 7 nL of nethyl ene
chloride and 25 nL of chloroform 150 ng (0.32 mol)
of 2-(17-cycl opropyl net hyl - 4, 5a epoxy- 3, 14-di hydroxy 10
mor phi nan- 6( 3- yl ) - 3- hydr oxy- 218 di hydr o- i soi ndol - - one
(di astereonmer m xture) produced by the nethod
described in Exanple 25 was di ssolved, and 0.22 nL

oyt THRRabis® o B8 f%gﬁt}q%h#ﬁbi 8 07 SRR e 10.0
%ggr ea’bf) QWS{a@éﬁé el}y dg%%mrgtagga %‘i} arﬂ?&%ﬁjaéa iez7n""m"°]) of ethyl 4-
A RORR R %&“@@fdﬁ%ﬁgr? el Vs aRied bt swiding
e, Sﬂ%ﬁ% A30bG erRie wf“ﬁﬁﬁyﬁﬁrs”ﬂ's‘fﬁagmﬁrﬂ%‘fxuﬁeﬂgas
THeb e a8 (RSB S St Bl Medodpoiardd o tothe obtained
??% @”Pié’ehgg?étﬁlﬁkﬁgﬁéwﬁwgféé@%%&?ﬁ%% soiltiohvgs pedsthyRd the
éﬁ%ﬁff&?ﬁﬁcrtifg%ﬁﬁé e with p@mx&ozo orrREais e Werrsomined,
G Sy Tyl ikl a?lgy%rowzm st g 31«1(3’ J
%%‘%%;%é‘e& Epiﬁb‘giniazﬁgé Efg’é‘#t( dEge g%tameé sﬂisie%?dgwtl gaﬁpmied by

Filjch e epigh s@wmogmiy 5 oigin 346 § Cdelg: 453 of Ty
E@OWBP%‘@E@‘”@Gs PO% @-é-(fgl%yqaibrﬁa)bggﬂaﬁﬂgbé%révw 3,14-

(cm-1) (KBr) 5 3075, 3004, 2925, 2818, 1658, 1622,
9%68 1455, 1377, 1330, 1307, 1279, 1228, 1188, 1153,

117 1060 405 103 O, 043, 310, 884, 850, 740
dissolved, and the mixture was heated to reflux for 72 hours. The reaction solution
was allowed to cool to room temperature, and concentrated to obtain a crude product.
The obtained crude product was purified by silica gel column chromatography to
obtain 1.78 g (yield: 44%) of free form of the captioned compound 34. This
product was converted to hydrochloric acid salt to obtain the captioned compound 34.
'"H-NMR (ppm) (300 MHz, CDCl;)

6.73 (d, J = 8.0 Hz, 1H), 6.54 (d, ] = 8.0 Hz, 1H), 4.82 (d, J = 3.8 Hz, 1H), 4.67 (dt,
J=13.5, 3.8 Hz, 1H), 3.68 (td, J = 9.3, 5.8 Hz, 1H), 3.35 (td, J = 9.3, 5.5 Hz, 1H),
3.10(d, J=6.9 Hz, 1H), 3.03 (d, ] = 18.4 Hz, 1H), 2.66-1.70 (m, 11H), 1.57-1.24 {m,
4H), 0.90-0.75 (m, 1H), 0.56-0.50 (m, 2H), 0.16-0.09 (m, 2H) (free form)

IR (cm™} (KBr)
2959, 2823, 1655, 1499, 1463, 1310, 1160, 1116, 1070, 1040, 978, 951, 859, 802,
759

Mass (EI) : 410(M")
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Synt hesi s of
1- (4, 5a- epoxy- 3, 14-di hydr oxy-1 7- met hyl - nor phi nan- 6( 3- yl
)- 10 pyrrolidin-(2S)-carboxyl diethylan detartaric
acid salt (Conpound 29) OH OHlI29 0 In 15 nL of tol uene,
300 nmg (1.00 mmol ) of oxynorphone and 244 ng (2.00
mmol ) of benzoic acid were dissolved, and 200 ng (1.17
‘%%ﬂoﬁ (S)-proline diethylamde was added, foll owed
Q§P 'ﬁg the mxture to reflux for 12 hours while 15

azeotr |caJI vi.n in an oil bath at 145C.
Af t er lf(ﬁZ%Vﬁlg etlyéﬁﬁq ROXY B Hodihydiexyoom

Bt B gﬁ‘yﬂ?‘gg‘@“&rﬂ&ﬁpgglw%{%%ﬁ%%&m%gg&a;gga%wd salt

eremjxgm m xture was stirred at roomtenperature

ﬁ PIPORT Aqueous saturated sodi um hydr ogen

carbonate solution was added to the reaction nixture,

and the resulting 3 20 extracted with ethyl

acetate. Organic | onbigned, washed with

saturated saline, drl- ver &ﬁ dr ous magnesi um

sul fate and concentr at a in, rude product.

The obt ai ned crude produ s p y silica ge

colum chromat ography to ' yield: 44% of

free formof the captioned 113 conpound 29. This

product was converted to tar&sgic acid salt to obtain

the captioned conpound 29. NVR (ppm (300 MHz,

CDC13

6 69( ?“H?Qi my.-of THE ) 269 mo (0.6 mmplpoblfh7-eychmranylmethyB4 Smy

? 5.3.60 (6H, m, 3.09 (1H d, J = 18.4 Hz),

EP@WZ %ﬁdzlwdrw-mgrmmamﬁq-ywmg i n1280112= prsdtg:emby the method

é. .%. é q) 2.34 (3H, s), 2.1-2 0

83qribgg in xame%é w(asﬁlssalwed amdﬁ olm@ (mmrnyl,) oiO@ﬂesH

1.01 (34 (free form

MTHE utlonm (arad 3t 0 Exg:\lflw@d @msmrrm tlssf mixiss for 3P minutes.

é@é Sxy 14- hydr oxy- 3- met hoxy- 17- met h I-nDrphlnan-
rehfir. (s bl (169t Sichemee) bpomisicaranateed. aed (eomisoinavas

stim-):d for 100 minutes.  Aqueous saturated sodium hydrogen carbonate solution

was added to the reaction mixture, 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
49 mg (yield: 15%) of free form of the captioned compound 35. This product was
converted to tartaric acid salt to obtain the captioned compound 35.
"H-NMR (ppm) (300 MHz, CDCl;)

7.33-7.18 (m, 5H), 6.72 (d, ] = 8.0 Hz, 1H), 6.53 (d,J = 8.0 Hz, 1H), 4.79 (d, ] =
4.1 Hz, 1H), 4.67 (dt, ] = 13.2, 4.1 Hz, 1H), 3.50-3.38 (m, 1H), 3.28 (q, ] =9.2 Hz,
1H), 3.21-3.10 (m, 2H), 3.03 (d, J = 18.7 Hz, 1H), 2.75-2.55 (m, 4H), 2.42-2.18 (m,
4H), 2.05-1.93 (m, 1H), 1.87-1.68 (m, 2H), 1.58-1.22 (m. 4H), 0.93-0.77 (m, 1H),
0.58-0.50 (m, 2H), 0.15-0.09 (m, 2H) (free form)
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OH 0 Ow 230 In a manner simlar to the nethod
described in Exanple 1-1, using oxycodone in place of
di hydr ocodei none, and usi ng SR -proline diethylamde in
pl ace of 1,2,3,4 15 tetrahyd ui noline, 62 ng (yield:
2699 of the captioned conmpound was obtai ned. Mass
(ESI) : 470(M++1) Exanple 30-2 Synthesis of

(A, 5i xy- 3, 14- di hydr oxy- | 7- met hyl - mor phi nan- 6] 3-yl
]IR(ggﬂ 36@@ n- (2R) - car boxyl di et hyI am detartaric acid

S Ml 602 BT LD o,

X r oxy- 3- met hoxy- 7- et hyl - nDrphlnan 6
Sﬁ% gﬂlpgﬁﬁgf di n- (2R) - car boxyl di et hyl am de obt ai ned

1, 42 mg (yield: 71% of free formof the
y?%ﬁ%@ga@o}mound 30 was obtained. This product was
nvertg@_lto tartaric acid salt to obtain the
ERARLS, conpound 30. ' H- NVR (ppm) (300 MHz, CDC13)
6. 70 . d, =.8.2 Hz 6.53 (1 H d.  J =7.9 Hz),
4. 66 53}’“@65‘& of )-(3- n@’l%_l);” Wi@réaylmﬁthﬂ-ﬂﬁg-e@osﬂ4+twylyoxy-
3..4-3.7 3.10(1H, d, J =18.4
%ﬁmﬁlé‘aﬁr%ﬁﬂ BF@E&H@ 0“&)( 0@133 B&3H m, 2.53 (1H

= 18.4, 5. Hz) 2.4 (1H, M, 2.36 (3H s),

2122(2H m, 1.7 (54O : 1.45-1.65(3H, m,
1.3-1.4 (1H m, 1,1 (31 ,:‘t = 0 Hz), 0.98 (3H,
t, J =7.0 Hz) (free formi ﬁ : 456( Mr+1)

Exanpl es 31 and 32 15 Syntyje i s"of
1- (4, 5a- epoxy- 3- hydr oxy- 17- vl - phi nan-6a-yl) -
pyrrolidin-(2S)-carboxyl di g'hdet artaric acid salt

(Conmpound 31), and 1-(4, 5a-
epoxy- 3- hydroxy-17- met hyl - nor phjnan- 6
p-yl)-pyrrolidin-(2S)-carboxyl=

In 5 mL of DMF, 219 mg (0.53 mmol) of 1-(17-cyclopropylmethyl-4,50-
epoxy-3,14-dihydroxy-morphinan-60.-yl)-pyrrolidin-2-one produced by the method
described in Example 34 was dissolved, and 738 mg (5.34 mmol) of potassium
carbonate and 0.19 mL (1.60 mmol) of benzyl bromide were added thereto, followed
by stirring the mixture at room temperature for 96 hours. Aqueous saturated
sodium hydrogen carbonate _solution was added to the reaction mixture, and the
resulting mixture was extracted with diethyl ether. 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 265 mg (yield: 99%) of the captioned
compound.

"H-NMR (ppm) (300 MHz, CDCls)

7.43-7.29 (m, 5H), 6.77 (d, ] = 8.2 Hz, 1H), 6.54 (d, ] =82 Hz, 1H), 5.18 (d, ] =
11.8 Hz, 1H), 5.09 (d, ] = 11.8 Hz, 1H), 4.79 (d, ] = 3.8 Hz, 1H), 4.70 (dt, ] = 13.4,
3.8 Hz, 1H), 3.76 (td, ] = 8.2, 5.8 Hz, 1H), 3.28 (td, J = 8.5, 5.8 Hz, 1H), 3.10 (d, J =
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di et hyl am detartaric acid salt (Conpound 32) 31 115 O
In 20 nL of toluene, 188 ng (0.45 mml) of

3- benzyl oxycar bonyl oxy- 4, 5a-

epoxy- 17- net hyl - 6- oxo- mor phi hdh and 88 ng (0.72 nmol)
of benzoic acid were dissolved, and 115 ng (0.68 nmol)
of (S)- proline di et hyl am de was added, followed by

aze“t ST St B T 87 Rt PO Dl s Eimanagso s
BRI ool ucTon contai ning 99 mp (1. 58
;fgge%* BB he T ecblting i Xiure was Stirred afroom
e 2Lt A8 83T A6 R 138k B P Talilasgn 263
v??%“rl%ﬁyﬁﬁcm23?%93aﬂ%e%éjé¥i wor e conbi ned,
MDD Par e “and concent rated to obtain & - (3.
%@Wﬁgggg%;gx%-si)Sps;?golxyi-d! n (2S)- carboxyl
Thi s SYBRE R Pb e P o FaOI oAbyt SePeoniA Hyoroxy-
O 5o St St
tenperature for 20 hours. The reaction m xture was

filtered through Oelg,t/el aid.t he obtained filtrate was
concentrated to obtlarn 4 :f‘:r roctmct. The obt ai ned

crude product was purifigd st} i ga gel col um

chr omat ogr aphy to obtai nc( s yield: 6.6%
of free formof the capt| co und 31, and 9 ng (2
steps 20 yield: 4.6% of f&e ,m of the captioned
conmpound 32. This product was converted to tartaric

acid salt to obtain the captyfned conpounds 31 and 32.
Conpound 31 'H NVR (ppn) (30 , CDC13) 6.74 (1 H, d,

i s P R A o
LS s i S

Sé ’necrﬂﬂ Example 38 l(waé dlggolvea and1 4, YmL F .48 mmol) of 0.36N

LDA/THF solution was added at 0°C, followed by stirring the mixture for 1 hour.
Thereafter, 0.08 mL (0.99 mmol) of iodoethane was added thereto and the resulting
mixture was stirred for 3 hours. Aqueous saturated sodium hydrogen carbonate
solution was added to the reaction mixture, and the resulting mixture was extracted
with chloroform. Organic layers were combined, washed with saturated saline,
dried over anhydrous magnesjum sulfate and concentrated to obtain a crude product.
The obtained crude product was purified by silica gel column chromatography to
obtain 176 mg (yield: 67%) of the captioned compound.

Mass (EI) : 528(M")

Example 36-3
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1H, m), 1.20 (3H, t, J = 7.0 Hz), 1.09
, 0.8-1.0 (2H, m 116 5 0 10 (free

440( M++1) . Conpound 32 1H NWVR (ppm

122
1H, d, J=7. 9Hz) , 6. 53( 1H, d, J=8. 2Hz) , 4. 45( 1H, d, J=8. 2Hz
5- 3.65 (1H, m), 3.2-3.5 (5H, n), 3.05-3.10 (1H,

(
.5
3 RGNS -cx*f%ﬁrl“‘%‘hﬂ% ¥ ?Ofyﬁﬁ*d»#ﬁfom 1o

gtm&, orn) Mass (ESI) ° 440(|vi++1) Exanpl e' 33-1
eS|S

1- (4, 5a-epoxy-|4-hydroxy-17- t hyl - 3- met hoxy- nor phi nan-
6(3- yl)-piperidin- )X et hyl am de

(di astereomer m xtu 233) OH 0O N Et2 Ow
233 15 In a manner si Y thod described in
Exanpl e 1-1, using oxyco&qg
di hydr ocodei none, and usin peco n dlethylan1de in
place of 1,2, 3,4- tetrahydrsgutggline, 96 ng (yield:
129% of the captioned conpound mas obt ai ned. Mass
(ESI') : 484(Mr+1) Exanpl e 33-3620 Synt hesis of

1- (4, 5a- epoxy- 3, 14-di hydr oxy-T7- et hyl - 3- nor phi nan- 6( 3-

7 o uP PO oy e (0,53 EpTb R A Byt ™

cyclopropylmethyl-4,5a-epoxy- 14-hydroxy-morphinan-6a-yl)-3-ethyl-pyrrolidin-2-

one (diastereomer mixture) obtained in Example 36-2 and 108 mg (0.65 mmol) of o-
phthalic acid were dissolved, and 150 mg of Pd/C was added thereto, followed by
stirring the mixture under hydrogen atmosphere at room temperature for 19 hours.
The reaction mixture was filtered through Celite , and the obtained filtrate was
concentrated. To the obtained residue, aqueous saturated 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
68 mg (yield: 48%) of free form of the captioned compound 36. This product was
converted to tartaric acid salt to obtain the captioned compound 36.

'H-NMR (ppm) (300 MHz, CDCls)

6.73 (d, } = 8.2 Hz, 1H), 6.53 (d, J = 8.2 Hz, 1H), 4.85 (d, J = 3.8 Hz, 1H), 4.65 (dt,
J=13.2,3.8 Hz, 1H), 3.56 (q, ] = 8.0 Hz, 1H), 3.30 (td, J = 5.9, 3.3 Hz, 1H), 3.10 (d,
J =6.6 Hz, 1H), 3.03 (d, J = 18.4 Hz, 1H), 2.65-2.50 (m, 2H), 2.49-2.10 (m, 5H),
1.95-1.70 (m, 3H), 1.65-1.25 (m, 6H), 0.95 (t, J = 7.1 Hz, 3H), 0.91-0.81 (m, 1H),
0.56-0.49 (m, 2H}), 0.14-0.09 (m, 2H) (free form)
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117 OH 0 NEt2 OH 33 In a manner simlar to the nethod
described in Exanple 1-2, using 1-(4, 5a-
epoxy-l4-hydroxy-|7-nethy|-3-g§thoxy-nnrphinan-61

-yl )-pi peridin-3-carboxyl diéthylam de (diastereomner
m xture) obtained in Exanple 33-1, 66 ng (yield: 74%
5 of free formof the captioned conpound 33 was

S R B Ple capt i oned compound 33. 1 NVR (ppm)
T 38070 (0,50 0. 3 2 7.0 k) aea
L5, Sesispr %Z%%ﬂ?y e dbghvid oty o
?&%Pﬁ@“'%wl&-@”“ﬁz@% iyl dhpleregenminrd tpog gy 27

é?éa gf : = 7.0 Hz), 1.10 (1.5H, t, J = 7.

08 (1 5H t, J =7.0 Hz) (free fornm Mass (EST):
470(M +1) Exanple 34 15 Synthesis of
I -(17-cycl opropyl epoxy- 3, 14-di hydr oxy-
nor phi nan- 6(x-yl) - - onahydrochl oric acid
salt (Conpound 34) OH nmet hanol , 0.445 g

(1.96 nmol ) of platinurd.oxide’oMds Mssol ved, and the
m xture was stirred unde r og at here at room
tenperature for 2 118 0 Thereafter, to this

reaction solution, 150 nL of a solution containing 10.0
g (26.5 mmol) of naltrexong,dwsgrochloric acid salt and
17.8 g (105.9 mol) of ethyl 4-am nobutyrate

hydr o L %{annerascl:rln mstgltﬁe Method escri%ed Waéxamp e gﬁ 2aﬂsd1né q -(3-

resulglng
benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6c-yl)-
pyrrolidin-2-one obtained in Example 36-1, and using iodobutane in place of
iodoethane, 203 mg (yield: 62%) of the captioned compound was obtained as a
diastereomer mixture.
Mass (EI) : 556(M")
Examples 37-2 and 38-2

Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6a.-yl)-3-butyl-pyrrolidin-2-one-tartaric acid salt (Compounds 37 and 38)

37 and 38

In a manner similar to the method described in Example 36-3, using 1-(3-
benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6a.-yl)-3-butyl-
pyrrolidin-2-one obtained in Example 37-1, 85 mg (yield: 47%) of free form (high
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25

m xture was stirred at roomtenperature for 15 hours.
The reaction mxture was 5 filtered through Celite ,
and the obtained filtrate wa oncentrated. To the
obt ai ned residue, aqueous sz%{rated sodi um hydr ogen
carbonate solution was added, and the resulting

m xture was extracted with chloroform Oganic layers

SRR AR S RS L 32 P e
50 B O g?ﬁ%gqcomomasa@%ﬁw@
CQ;%G?E%??@?S R el e st

=of this purified product was dissolved,
c‘% xture was heated to reflux for 72 hours. The
rea |on—sol ution 15 was allowed to cool to room

o a8 a6 R S ST e ot vt was pur i1 ed by
S“Slm 8 P2 805 T, B Y DR B b SRl éﬁn%%rdﬂ@ 443 (@,
g[jt 222?@%6{ r%ﬁgzxe”eﬁ’m?%dﬁ?ﬁé%@&?ﬁg 0 3608 1)
e (%@%&Ohﬁg@( LR c?go,rgﬁ) Iz'q_p qﬁg?é}gjﬂ' 94174 (m,
ey 1 552 G, vy 9%66‘% (6 4y rhag Yo @16 pygf i 2m)
frdSsofely (m 184|L}|) HZo 90- 0. %56?m1 ZED(mO 560b. 50 (m
%%‘6“%@%‘9 (1)255(3m 14215% ”1223 fgrsrpo I?lgsgfﬁ 1(1Tgr)1c2)go,
1040 965 1%5%1@5%372%324@?62”??@4 (8, 1078 94N sd 136, 752

Exanpr e
&Aaggtgmﬁygg(gm pyl met hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-
nor phi nan- ? i di

a-yl)-3-benzyl -pyrrolidin-2-one
gg%ﬂéﬁﬁyggasgmnixture) -tartaric acid salt (Compound
Formula: CygH3gN704 1.00C4HgOg+ 1.35H,0
Caled.: C, 60.00; H, 7.05; N, 4.35
Found: C, 59.96 ; H, 7.34 ; N, 4.37
Compound 38
'H-NMR (ppm) (300 MHz, CDCl3)

6.72 (d,J=8.2 Hz, 1H), 6.54 (d, ] = 8.2 Hz, 1H), 4.78 (d, ] = 4.1 Hz, 1H), 4.66 (dt,
J =135, 4.1 Hz, 1H), 3.58 (td, J = 9.1, 3.0 Hz, 1H), 3.23 (dt, J = 9.3, 8.0 Hz, 1H),
3.11(d, J = 6.6 Hz, 1H), 3.04 (d, J = 18.7 Hz, 1H), 2.68-2.54 (m, 2H), 2.42-2.06 (m,
5H), 1.98-1.24 (m, 13H), 0.96-0.78 (m, 4H), 0.57-0.49 (m, 2H), 0.15-0.08 (m, 2H)
(free form)

IR (cm™) (KBr)
2929, 1656, 1501, 1459, 1377, 1324, 1262, 1164, 1119, 1071, 942, 859, 795, 750
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0535 In 10 nL of THF, 269 ng (0.65 nmol) of
1-(17-cycl opropyl net hyl - 4, 5a
epoxy-3,14-dihydroxy-nnrphinﬁE%Ga-yl)-pyrrolidin-2-one

produced by the nethod desc ed in Exanpl e 34 was
di ssolved, and 6.0 nL (2.16 nmmol) of 0.36 N LDA/ THF
sol ution was added at OC, followed by stirring the

M4 f m nutes. 10 Thereafter, 0.23 nL (1.96
m%%;ﬂ o} ﬁé@s} brom de was added, and the m xture was
s]tjlgﬁ]@ggﬁf m nutes. Aqueous saturated sodium
hydr oge gg?%%%ate solution was added to the reaction

T ARG CRLIBE TR veos ot acted v
gﬁ#gét@’dsﬁ@llJﬁ%-OFFNeQ-ASO\Ier anhydr ous magnesi um

ate and contenttated”to obtain a crude product. The

1%0993:3(5 rb%wfrﬁsdfgg{]@gggk was purified by silica gel

col'unmn €hronat ogr i obtain 49 ng (yield: 15% of
:‘A%xgﬁlpﬁ&rﬁ_i)%%%ﬁf_écaptl oned conpound 35. This product

conver tartaric acid salt to obtain the

%égéi. %‘g’e@%@? W%‘egzsﬂff‘% 5%1&?%%%@?9135?@8%% ) droxy-
jnfirp%-ﬁaiy@ﬁﬁéirge?@l;jbgg%gﬁpg%g@?#ﬁo% (ompounsts 5 d 240

9.2 Hz, IH, 3.21- , 3.03 (d, J = 18.7 Hz,
1H), 2.75-2.55 ( ~d.A2-2.18 (m 4H), 2.05-1.93
(m 1H), 1.87-1. 2 3

0.93-0.77 (m 1H), 0.%8-0,
2H) (free form 120 | NG O - 2858, 1648,

1619, 1498, 1459, 1438, 1, 1276, 1119, 1071,

1031, 918, 801, 748, 7 (El) : 500(M 5 Exanple
36-1 Synthesis of '

1- (3-benzyl oxy-17-cycl oprg@ygg@qbyl -4, 5a- epoxy- 14- hydro
Xy- nor phi nan-6a-yl)-pyrrolidi n-2-one (Conpound 1) OH

In a manner similar to the method described in Example 36-2, using 289 mg

.15-0.09 (m

of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6a-yl)-
pyrrolidin-2-one obtained in Example 36-1, and using a-bromoxylene in place of
iodoethane, 224 mg (yield: 64%) of the captioned compound was obtained as a
diastereomer mixture,
Mass (EI) : 604(M™)
Examples 39-2 and 40-2

Synthesis of 1-(17-cyclopropylmethyl-4,50-epoxy-3,14-dihydroxy-
morphinan-6a-yl)-3-(4-methyl-benzyl)-pyrrolidin-2-one-tartaric acid salt
{Compounds 39 and 40)
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136 In 5 nm of DMF, 219 ng (0.53 mmol) of
1-(17-cycl opropyl net hyl -4, 5a 10
epoxy-3,14-dihydroxy-nnrphiniE-G(x-yl)-pyrrolidin-2-one
produced by the nethod desc PPed in Exanpl e 34 was
di ssol ved, and 738 ng (5.34 mmol ) of potassium
carbonate and 0.19 nL (1.60 nmol) of benzyl brom de
wer e added thereto, foIIo d by stirring the mxture
at room t enper at our s, Aqueous sat ur at ed
sodi um hydr ogen rbo
reaction mixture, and 3

ers were

extracted with dlethyl O i Ani d|
conbi ned, washed with rat ed sal i ne# i ed over
anhydrous nagnesiun1su| ate~and concentrated to obtain

a crude product. The obtained crude product was
purified by silica gel coBgandgfronatography to obtain
265 ng (yield: 99% of the captioned conpound. 20

H‘ NMﬁl ngpighﬂ(zﬁﬁ?gé\{'dztge %g)de n%eg uhlg’x_@(‘ﬂ% g@@, gmgg 5?4& mg
%f &€ %ﬂ%{l@’%’{- pprigtinip s Soenbty 4 irosyyhomphingmsov)-
3. (Z%étéqﬁu%ek@).?,&%oljén?zigﬁe %bjt@%% )%1?&1%3%—%, t:gfmg (Rl
55 oFes K o Rofnfopdin) e Segploned vomgund Bhigny 31
eI 580 158 orpsigw p’o%aaﬁ?qﬂfaé o1 e 440Gty orund
gﬁ @élftalnz 8. TH& S pl'\@ﬁgts(»\lr:elrg Con‘r%/g%Mo tax%(ncn&lc? sa:its to obtain the
Xﬁ%np@gﬁxk I33 %r_éopr opyl met hyl - 4, 5a- epoxy-| 4- hydro

et hyl - pyrrolidin-2-one
cd nmer mxture) (Conpound 236) OH 0 10 236 In 5
h%?ﬁ]%h@’ 248 ng (0.50 mml) of I-(3-benzyloxy-17

qyﬁmﬁr@%Pthﬁc%gpoxy | 4- hydr oxy- nor phi nan- 6a- yl

pyrro
7.08 (s, 4H), 6.70 (d, J = 8.2 Hz, 1H), 6.52 (d, } = 8.2 Hz, 1H), 4.84 (d,J=4.1Hz,

1H), 4.64 (dt, J = 13.2, 4.1 Hz, 1H), 3.44 (dt, J = 9.1, 8.2 Hz, 1H), 3.16 (dd, J = 13.5,
3.8 Hz, 1H), 3.12-2.98 (m, 3H), 2.77 (qd, J = 8.6, 3.8 Hz, 1H), 2.68-2.53 (m, 3H),
2.41-2.16 (m, 4H), 2.30 (s, 3H), 2.10-1.96 (m, 1H), 1.86-1.18 (m, 6H), 0.90-0.78 (m,
1H), 0.57-0.50 (m, 2H), 0.16-0.10 (m, 2H) (free form)
IR (cm™) (KBr)

2925, 1657, 1500, 1459, 1439, 1313, 1263, 1162, 1116, 1069, 939, 858, 795, 751

Mass (EI) : 514(M")
Elementary Analysis

Formula: C33H3gN204°1.10C4H¢O4° 1.55H,0

Caled.: C, 61.58 ; H, 6.39 ; N, 3.96

Found: C, 61.78 ; H, 6.79 ; N, 3.96

Compound 40
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obtai ned in Exanple 36-1 was dissolved, and 4.1 nL
(1.48 mmol ) of 0.36N LDA/ THF sol uti on was added at O0C,
followed by stirring the mxture for 1 hour. 15
Thereafter, 0.08 nL (0.99 m®t) of iodoet hane was added
thereto and the resulting mxture was stirred for 3
hours. Aqueous saturated sodi um hydrogen carbonate

BAME e BT DERE  hcted i th chl oroform
SOy LR AEL7 AT B ietr i 4 Falb 4 653
Ik s MO S TS R iR B R b Do e, 446l 1 -
B rohed Db hsion (et 229 sl Sepdaiiame 4b 332 .
350, ZU55) R 7 200,700, SED 55959, 204 - m, 28D

Kﬁ%gi n;m- 6a-yl)-3-ethyl-pyrrolidin-2-one (diastereoner
-tartaric acid salt (Conmpound 36) OH OH 0 0 36

TRI n 10 of methanol, 171 nmg (0.32 muol) of
(( Dhk )oxy-17

I |- 4, ha- -14- hyd - hi - 6a-yl
SRR IGR ST st 13 PR i 231 Gttt 1y My 841, 35¥, 797,
E%ai ned in Exanple 36-2 and 108 ng (0.65 nmol) of o-
8 halic acid were dissolved, and 150 ng of Pd/C was

ﬁ%eg%[éhgﬁm followed by stirring the m xture under

1 n phere at roomtenperature for 19 hours.
The reactipon mxture was filtered through Celite ,

gﬂ?ﬂ“‘i’ﬁ?é'y@ﬂab’lsﬁed filtrate was concentrated. To the

ogt ai ned_ resi due, aaéeous sat urat ed sodi um hydr ogen

c ?IBB-ﬂ%t%?2I§I®8NﬂQ4O?1-3 Hfd1830Hald the resulting mixture

S, ex d_w t chl oroform O ganic |ayers were
\Q@ﬁlﬁgnégs&gsﬁﬁﬂé%% SWurated saline, dried over

hydr ou gnesium sul fate and concentrated to obtain
Zﬁ%ﬁdgg?g@uﬁﬁwh -P%%bt ai ned crude product was
Eggﬁlfafeggl-qyan%ilztlzl-lca gel colum chromat ography to obtain

Synthesis of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

morphinan-6a-yl)-3-(4-fluoro-benzyl)-pyrrolidin-2-one (Compounds 241 and 242)

241 and 242

In a manner similar to the method described in Example 36-2, using 281 mg
of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6a-yl)-
pyrrolidin-2-one obtained in Example 36-1, and using 4-fluorobenzyl bromide in
place of iodoethane, 205 mg (yield: 67%} of the captioned compound was obtained

as a diastereomer mixture.
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68 ng (yield: 48% of free formof the captioned

conpound 36. This product was converted to tartaric
acid salt to obtain the captioned conpound 36. 'H NWVR
(ppm (300 MHz, CDC13) 6.73 {3 J = 8.2 Hz, |IH), 6.53
(d, J =82 H, I H, 4.85(d, J =3.8 Hz, | H, 4.65
(dt, 20 J =138.2, 3.8 Hz, 1H), 3.56 (g, J = 8.0 Hz,

3 J =509 33H, 1H, 3.10 (d, J = 6.6
%ﬁ@b‘%"éb@@ (d, J = 18.4 He, 1H)H), 2] 65g2. 50 (m

L 49-2. 1 5H), 1.95-1.70 3H), 1.65-1.25
(%—hb""é’#iﬁs,ﬁofé%‘?‘é'?J 5)7.1 Hz, 3H), 8.”‘91-5'?81 (m 1H),
0. 56- Q. 49 (. 0.14-0.09 oH) (free f 123
Mass %@Fa’ﬂg‘g‘?ém 3'03"@%{9&'1@@“(5’?-45.50;2119&3%?1%'@;;@%% s of

1- (3:-benzyl oxy- | 7-cyc) opr opyl net hyl - 4, 5a- epoxy- 14- hydr o

i@?hﬁ%ﬁ?gﬂa}igé&%w@wb;nyrrsbdmoz-pm'tartam@md salt (Compounds

ggiaat eomer m xture) (Conpounds 237 5 and 238) OH

! and 238 In a manner simlar to the nethod

descri bed in Exanple 36-2, using 1-(3-

benzyl oxy-17-cycl oprop 19 hyl - 4, 5a- epoxy- 14- hydr oxy- no

r phi nan-6a-yl) - t?ff: 3 on® obtained in Exanpl e

36-1, and using iodob A - of .10 i odoet hane,
pound was

203 ng (yield: 629 of @
. \ps F(EI): 556( M
Exanpl es 37-2 and 38-2 § esi s of

obtai ned as a diaster

1-(17-cycl opropyl net hyl - 4, 5a epoxy- 3, 14-di hydroxy 15
nor phi nan-6a-yl)-3-butyl-pyrroljdjn-2-onetartaric acid
salt (Conpounds 37 and 38) 37 and 38 In a manner

simlar to the nethod described in Exanple 36-3, using
1-(3- In a manner similar to the method described in Example 36-3, using 195 mg

of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-1 4-hydroxy-morphinan-6ot-yl)-
3-(4-fluoro-benzyl)-pyrrolidin-2-one obtained in Example 41-1, 105 mg (yield: 63%)
of free form (high polarity component) of the captioned compound 41 and 33 mg
(yield: 20%) of free form (low polarity component) of the captioned compound 42
were obtained. These products were converted to tartaric acid salts to obtain the
captioned compounds 41 and 42.

Compound 41

'H-NMR (ppm) (300 MHz, CDCl5)

7.15 (dd, J = 8.8, 5.4 Hz, 2H), 6.95 (t, J] = 8.8 Hz, 2H), 6.70 (d, J] = 8.2 Hz, 1H),
6.53 (d, J = 8.2 Hz, 1H), 4.84 (d, ] = 4.1 Hz, 1H), 4.64 (dt, ] = 12.9, 4.1 Hz, 1H),
3.45 (dt, J = 9.3, 8.0 Hz, 1H), 3.18-2.98 (m, 4H), 2.80-2.53 (m, 4H), 2.42-2.16 (m,
4H), 2.10-1.96 (m, 1H), 1.86-1.14 (m, 6H), 0.89-0.78 (m, 1H), 0.58-0.49 (m, 2H),
0.15-0.08 (m, 2H) (free form)

IR (cm™) (KBr)
2929, 1657, 1509, 1459, 1439, 1313, 1271, 1221, 1159, 1117, 1069, 940, 859, 796,
757



benzyl oxy- | 7-cycl opropyl net hyl - 4,
5a- epoxy- 14- hydr oxy- nor phi nan-6( X-yl)-3 -butyl -
pyrrolidin-2-one obtained in Exanple 37-1, 85 ny
(yield: 47% of free form (hilgh 124 polarity conponent)
of the captioned conmpound 37 and 22 ng (yield: 12% of
free form(low polarity conponent) of the captioned
g\g%%d_dﬁ% re obtained. These products were
e rtaric acid salts to obtain the

{i oned mnpounds 37 and 38. 5 Conpound 37 ' H NMR

C@E CDC13) 0 6.73 (d, J = 8.2 Hz,

1H),
6%@‘%‘& C31H135 1@491()@%6 o) 2% 3J5§ ?d%, H§’= gb 1,
7(‘731‘?9‘3@6315!5[360@%1% ‘Eéo ; §, 2=618340HZHZ 1%|)H)’2 2702 (1

4 (m .10 2 1.65-1.24 (m 1
rpQHﬂ‘gD%ﬁd%\ !-@7 1 ;Np789; Eggé?*n 2H), 0. 153 0. osOH)(m 2H)
greef IR (cm1) (KBr) 2928, 1656, 1499, 1459,

22 1262 1164, 1118, 1070, 942, 859, 796, 752
zgss El): %5 El ement ary Anal yS| s For mul a;
Aﬂl( @@Q:s)ssto Calcd.: C, 60.00 : H,
N, 4.35 Found: C, 6: H 7.34 : N 4.37
o&@ﬁo@ﬁdf 588505 %MZNMH)( @Bﬁ)(t (Jgﬂ@ SNH, 21@@@173) (d JT?S(ZdHZJIH)
4.78 =
QS%MZJ -1F~|)2F1|21a 1é® 6&’(7(d J=413i25 le)Aﬁ £dt, s 1§3 43 Hz, 1H),
% tg {& %1 9.3, 8.0 Hz,
146 (td 3 119.3(,&,.6 mzhlajé 292@1 4 )ozwe@ ssJ(m-, 418), 2.4222.22 (m,
1%, 2.68-2.54}% Hz_h 2.42-2.06 (m , 1.98-1.24
3.9651-22 (6 71), 489 (-804, IPD Qﬂfﬂﬁ%(@nﬂfﬂl—@lﬁ -0.09 (m, 2H)

0.15-0.08 (m 2H) 25 (free form IR (cm1) (KBr)
(free form)

d,
3

IR (cm™) (KBr)
2932, 1657, 1509, 1459, 1439, 1323, 1272, 1222, 1158, 1119, 1071, 941, 859, 795,

757
Mass (EI) : 518(M")
Elementary Analysis

Formula: C3;H35FN;04+2.50C4HgO4 2.20H,0

Caled.: C, 52.81 ; H,5.52; N, 3.09; F, 1.99

Found: C, 52.75; H, 5.87; N, 3.00 ; F, 2.04
Examples 43-1 and 44-1

Synthesis of 1-(3-benzyloxy-17-cyclopropylmethyl-4,50-epoxy-14-hydroxy-

morphinan-6a.-yl)-3-(4-trifluoromethoxy-benzyl)-pyrrolidin-2-one (Compounds 243
and 244)



10

15

2929, 1656, 1501, 1459, 1377, 1324, 1262, 1164, 1119,
1071, 942, 859, 795, 750 125 Mass (El): 466(M

El ementary Anal ysi s Formul a:

C281- 138N204. 1. 15CAH606. 2. 80#B® cCalcd.: C 57.01 ; H,
7.01 ; N, 4.15 5 Found: C, 56.78 ; H 7.38 ; N, 4.06
Exanpl es 39-1 and 40-1 Synthesis of

1- (3-benzyl oxy-17-cycl o%rHopyI net hyl - 4, 5a- epoxy- 14- hydr o

Xy-
nnrphinan-6a-yIE?§T? g
(Conpounds 239 and 2
manner simlar to th
using 289 ng of OCF
1- ( 3- benzyl oxy- 17-cycl Jret hyl - 4, 5a-"€pdxy- 14- hydr o
xy-nmor phi nan-6(x-yl)- pyrrolidin-2-one obtained in
Exanpl e 36-1, and using a-3seg@xyiene in place of

i odoet hane, 224 ng (yield: 64% of the captioned

bt ai dj ast 1 Xt .. 15
vass. (BA PRt in CoEistod dsaied ral aempie Syri HeisBS8bme
1 - I | met hyl - 4, 5a- - 3,.14-di hyd -
A s e T T
i.¢. agcid |t 39 and 40) .126 OH OH S 0O
SRSl Gin b0 Sained PRERIF Part. el e Frbiiomebery e
'bponl‘l:'fél%rfﬁ%ﬁlcg’ gf' %ﬂoé{ﬁén%% gfrdflgr@ield: 100%) of the captioned compound

zyl)-pyrrolidin-2-one
239 nd 240 10 In a
i n Exanpl e 36-2,

was obtained as a diastereomer mixture.
Mass (EI) : 674(M 5
Examples 43-2 and 44-2
Synthesis of 1-(17-cyclopropylmethyl-4,50-cpoxy-3,14-dihydroxy-
morphinan-6a-yl)-3-(4-trifluoromethoxy-benzyl)-pyrrolidin-2-one-tartaric acid sait

(Compounds 43 and 44)

43 and 44

In 2 manner similar to the method described in Example 36-3, using 376 mg
of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6a-yl)-
3-(4-trifluoromethoxy-benzyl)-pyrrolidin-2-one obtained in Example 43-1, 172 mg
(vield: 53%) of free form (high polarity component) of the captioned compound 43
and 52 mg (yield: 16%) of free form (low polarity component) of the captioned
compound 44 were obtained. These products were converted to tartaric acid salts to

obtain the captioned compounds 43 and 44.
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of

1- (3-benzyl oxy-17-cycl opr opyl net hyl - 4, 5a- epoxy- 1 4- hydro
Xy- nmor phi nan-6a-yl ) -

3- (4-net hyl - benzyl ) -pyrrolidifhl 2-one obtained in
Exanple 39-1, 124 ng (yield: 5 65% of free form (high
polarity conponent) of the captioned conpound 39 and 31

iel,d, 1699 of free form (low polarity conponent)
Sortutyd

ti oned conmpound 40 were obtai ned. These
to tartari idsalts t
DR ot G A EP ahpounds 30 and 40. Conpound 39
19 300 CDC13) 7.08 (s, 4 6.70 (d,
J 9222?%28,(-2? EI%I:(D, %.-@295'? =858 1_:1223_2@, ﬁz?,z( @ mr?.z.}m 11;@?6.@3 d,
= 4 | 4.64 (dt, J = 13,2, 4.1 Hz, 1H), 3.44
¢ ?-%}rzz’lbl)ﬂ%(dzl ﬁz%-f %zo I1H} 46 (dad = 124, 1.3.@5')1 H), B4GLdt, J =
12-2. 2.77 (qd, J = 8.6, 3.8 Hz, 1H),
5’%5@“@@% »%é%-% 815? 40, 2:8262(-341{1“4‘“}); 2425016 én, 1), ,2.?0-1 96
. 10-1..9 1 1.86-1, 18 6 0.90-0. 78 15
g P 18-b Th g B, 2190°0:5 1. bL.0 b 491, 21851 6-B 0, 20
lg%éfcmi (KBr) 2925, 1657, 1500, 1459, 1439, 1313,
¢seformieo 1116, 1069, 939, 858, 795, 751 Mass (El)
g (M. Flepentary Analysis 20 Fornul a:
s\Fd¥) 1. 10C4H606. 1. 55H20 Calcd.: C, 61.58 : H,
6.39 ; N 3.96 Found: C, 61.78 : H, 6.79 : N, 3.96
Coi%?éuﬁésﬁolﬁﬂésﬂi@& NREO( 3% 18800126z 1 228Dl 89, 1117, 1470, 939,
&gj J =82 Hz, 2H), 7.10 (d, J = 8.2 Hz, 2H), 6.71 (d,
% 759764 1H), 6.53 (d, J = 8.2 Hz, 1H), 4.80 (d, J
= 3.8 H 1@5 4.66 (dt, J = 13.2, 3.8 Hz, 1H), 3.44
Mags (BD =584M5) 3.5 Hz, 1H), 3.28-2.99 (m 4H),
74-2.54 (m.4H), 2.43-2.16 4H), 2.32 (s, 5 3H),
E?Wnﬁfzé\n@?ﬁw?@o, 0. 90-0. 79 Eﬁ 1[?), 0. 58-8.850 (mH)
2

, 0.16-0.10 (m 2 free for IR (cmt KBr
Il*"_?)rmula: C32H35F3N205'1.0'6|)C4H(6 " ( ) )

O 2.80H,0

Caled.: C, 5522 ; H,5.76 ; N, 3.65;F, 7.07

Found: C, 55.07 ; H, 598 ; N, 3.57 ; F, 7.26
Compound 44
'H-NMR (ppm) (300 MHz, CDCl;)

7.26 (d, ] = 8.5 Hz, 2H), 7.14 (d, J = 8.5 Hz, 2H), 6.72 (d, ] = 8.2 Hz, 1H), 6.54 (d,
J=82Hz, 1H), 476 (d, ] =4.1 Hz, 1H), 4.68 (dt, J = 13.2,4.1 Hz, 1H), 3.50 (td, ] =
9.6, 3.3 Hz, 1H), 3.34-2.98 (m, 4H), 2.76-2.54 (m, 4H), 2.42-2.18 (m, 4H), 2.08-1.94
(m, 1H), 1.88-1.60 (m, 2H), 1.58-1.20 (m, 4H), 0.92-0.78 (m, 1H), 0.58-0.50 (m, 2H),
0.16-0.10 (m, 2H) (free form)

IR (cm™) (KBr)

2932, 1656, 1508, 1460, 1440, 1377, 1261, 1223, 1162, 1117, 1070, 940, 860, 795,
763
Mass (EI) : 584(M™)

Elementary Analysis
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2927, 1656, 1502, 1459, 1439, 1376, 1323, 1271, 1163,
1118, 1070, 941, 858, 797, 754 10 Mass (El): 514(M
El ementary Anal ysi s Formul a:

C32H38N204. 2. 30C4H606. 0. 30H2®32 Cal cd. : C, 57.23 ; H,
6.33 ; N, 3.45 Found: C, 57.19 ; H 6.10 ; N, 3.24 15
Exanpl es 41-1 and 42-1 Synthesis of

R RRTRY NS SORIGRY T -+ 52 epoxy-1 4-hydro
hj =035 -3-(4-11 - ) - lidin-2-
RO ) B (S gonognsnay! ) pve il din-2-one
SEnic S8 4FSEYOR, 1555 By 1 n Bxample 302 using

A T B
ol ace SPETaE TG e RSP Help-61%6-cro7553 Igr chexy-morphinan-
R e e P -2 oaAe scksiCesnomds B 42- 2
??tlgeilyil 8|for opyl met hyl - 498a- epoxy- 3, 14- di hydr oxy-

nmor phi nan- 6( x- yl )D3(DN“I begzyl ) - pyrrolidi n-2- onet
artaric acid salt (Comgou .5 41 and 42) OH 0 OH 41
£l ag

and 42 In a manner si 2 e Yt descri bed in

Exanpl e 36-3, using 195 of
1- (3- benzyl oxy-17-cycl o d’ﬁet hyl - 4, 5a- epoxy- 14- hydr o
xy- nmor phi nan- 6(x-yl) -

43

In 10 mL of THF, 482 mg (0.96 mmol) of 1-(3-benzyloxy-17-
cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6a-yl)-pyrrolidin-2-one
obtained in Example 36-1 was dissolved, and 6.9 mL (2.8 mmol) of 0.42 N
LDA/THF solution was added thereto at -78°C, followed by stirring the mixture for 1
hour, Thereafter, 0.22 mL (1.92 mmol) of benzoyl chloride was added and the
mixture was stirred for 2 hours. Aqueous saturated sodium hydrogen carbonate
solution was then added to the reaction mixture, 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 1-(3-
benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6a-yl)-3-
benzoyl-pyrrolidin-2-one as a crude product.

The thus obtained crude product was dissolved in 15 mL of methanol, and
158 mg (4.18 mmol) of sodium borohydride was added thereto, followed by stirring
the mixture at room temperature for 2 hours. Aqueous saturated sodium hydrogen
carbonate solution was then added to the reaction mixture, and the resulting mixture

was extracted with chloroform. Organic layers were combined, washed with
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3-(4-fluoro-benzyl)-pyrrolidin-2-one obtained in _
Exanple 41-1, 105 ng (yield: 63% 10 of free form (high
pol arity conponent) of the cqgéloned compound 41 and 33
ng (yield: 20% of free forni{low polarity conponent)
of the captioned conmpound 42 were obtained. These
products were converted to tartaric acid salts to

Cl):ishh&ﬁﬂﬂl E{Rlﬂl(ebg%éﬂ dz\gzg gﬂlm CD{@‘% ifich s?gglfééd cg:f‘?&ﬁﬁ‘g%g tg oﬁtam
TZ'_-D(_’, Bé‘%zylg%y?lg/ c()g:lopxlcg)yhﬁetﬁyl'ﬂ F‘ﬂ %'ﬁ%}(yé -ggdrggy-m]oip_"}ﬁwﬁa-ma-
](ﬂ'%droﬂy%ﬁeﬁﬂlmetﬂylfgﬁf?olﬁhn D.0h 'Ega Zf?—‘{&' pio@ﬁf'f’ (dt, J =

18-2. 98 253(m 4H) ,

2. 42- m&%ﬁmbmﬁw cruae E)Q}éﬁ&tgﬁg(% n}%ﬁl%ﬁl%l)%ﬁ o-plgtﬂlhc acid

6H), 0.89-0.78 (m
e e AT s
iedhg fid meﬁé@un&? ﬁydrzggn aft%%s%?ﬁi MRSS5m (tg'hﬁeratu?elfso{- I\I/ES)hours

El enentary Anal ysis® Fo

Fﬁﬁﬁ%n %olﬁggﬂ%ggﬂtéreégl?ﬁggh g@fng 8 a}lgq:he Eﬁra’ \Zis cdnﬁentra%d

g‘ﬁg )obi;unzeg r(@ég%uecgﬁﬂégﬂygahﬂéteg %WFA‘% Sjg%?{lw%blungn was
'dadedzzh')d th® rc7sllt|§1g'm1:1ture &/a% )Etgactelilﬁh %ﬂgl:??(fl'gf grggmfgaygrs
;he%% E%m%%aéa ’wasﬁ% %ﬁﬁ ga;t&lla dS%III('lC %n%%o%erfn%drgug%‘iagmsmm
(s 5%*%%‘?%%%’ Tidin 351y o Bidol Bheth s et e

dihydroxy-morphinan-6a.-yl)-3-(hydroxy-phenyl-methyl)-pyrrolidin-2-one as a crude

product.

The thus obtained crude product was dissolfed in 60 mL of toluene, and 323
mg (1.39 mmol} of camphor sulfonic acid was added, followed by heating the
mixture to reflux for 23 hours.  After allowing the reaction solution to cool to room
temperature, the reaction solution was concentrated. To the obtained residue,
aqueous saturated sodium hydrogen carbonate solution was added and the resulting
mixture was extracted with chloroform. Organic Jayers 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 153 mg (4 steps yield: 32%) of free form of the
captioned compound 45.  This product was converted to tartaric acid salt to obtain
the captioned compound 45.

'H-NMR (ppm) (300 MHz, CDCl;)
7.50-7.26 (m, 6H), 6.74 (d, ] = 8.2 Hz, 1H), 6.55 (d, ] = 8.2 Hz, 1H), 494 (d, ] =
4.1 Hz, 1H), 4.83 (dt, J = 13.2, 4.1 Hz, 1H), 3.82-3.72 (m, 1H), 3.51-3.40 (m, 1H),
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2932, 1657, 1509, 1459, 1439, 1323, 1272, 1222, 1158,
1119, 1071, 941, 859, 795, 15 757 Mass (El): 518(M
El ementary Anal ysi s Formul a:

C31H35FN204. 2. 50C4H506. 2. 20H28% Caled.: C, 52.81 ; H,
5.52 ; N, 3.09; F, 1.99 20 Found: C, 52.75 ; H, 5.87;
N, 3.00 ; F, 2.04 Exanples 43-1 and 44-1 Synthesis of

Ls;gﬁ(&zqnz- Bl 1H); $95 @R ORY TR, ¥ #1023:BREX%ih RS (m,

RIS . B ) LRSS SR Shi

I L PUTY:IT ]! thod, descri bed i n Exanpl e
L8O Forih b5 R

(3 oxy-17-cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr o
?5@%?2@%%% 6a-yl)- pyrrolidin-2-one obtained in

or S nSe FROsE a8 o0, Cedt e O AR AT Y EFE P poigesotosa

t ' ound was obtained as a di astereoner
rﬁﬂgtﬁﬁgbbﬁg@?’ %%ﬂ) 674(M Exanpl es 43-2 and 44-2

?f%%gg?y?lggMpyl nmet hyl - 4, 5a- epoxy- 3, 14-di hydr oxy 10

' -yl )-3-(4-trifluoromethoxy-benzyl)-pyrrolid
:Eri]&g&g%%{]%? S\;{ﬁc acid salt (Conpounds 43 and 44) OH

rEpmle el e 2 oD e ng 376 g of
i;%?gﬁ@?%’ﬁ]@ﬁyﬁl RS opyl met hyl - 4, 5a- epoxy- 14- hydr o
Found: C, 60.44 ; H, 6.55 ; N, 4.03
Example 46
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6p-yl)-pyrrolidin-2-one-hydrochloric acid salt (Compounds 46)

In 250 mL of methylene chloride, 6.70 g (19.6 mmol) of 6B-naltrexamine was
dissolved, and 5.19 g (48.9 mmol) of sodium carbonate and 4.59 mL (41.1 mmol) of
4-chlorobutyric acid chloride were added thereto, followed by stirring the mixture at
room temperature for 18 hours. The reaction solution was concentrated and
aqueous saturated sodium hydrogen carbonate solution was added to the obtained
residue, followed by extracting the resulting mixture 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



15 3-(4-trifluoromethoxy-benzyl)-pyrrolidin-2-one
obtai ned in Exanple 43-1, 172 ng (yield: 53% of free
form (high polarity corrponen:]%5 of the captioned
conmpound 43 and 52 ng (yield””16% of free form (Il ow
polarity conponent) of the captioned conpound 44 were
obt ai ned. These products were converted to tartaric

2N e e RGO iy B
3@ c(tSSB (11 G_hh?'og t% anﬁﬁg) 17703{§§0p§'%pylr‘1]15t¥1¥f3 @gg-eﬂgxy gr?omhman-

43 {OqI,J—41Hz H, 4.63 (dt, J = 12.4, 4.1
1’H), 3.46 (dt, J—599 7.7 Hz, 1H), 321298(m

4;]') 3§38 f%égt“?(\{ﬁg 14§?.9g Qﬁaé‘%a@%c?fdﬁ%ufiﬁ%d p{qfiuct wis Hissolved,
%8%8’)99 P@@ y Of%gﬁa@mﬁgl%%ﬂﬁ%%%a%%d?ﬁq Bl by
\fhg zéggnﬁtxgge%o&gg&g&@gw {&Bpys TR o &ion
gt QR B er B solgigneoas ddctance epuling
el el g SRR b B
W1§i sazdflétid Eé’l'}ne 45’9%:12?\%9 al:ih]ydr%lsinwe:éllim@'}'ﬁht& agg c?rgctentrgted to
LER N TN e RN
i D i 0 s o s
CorhBotha™b. ( Bhibioabdt Vil chlded SnddMtldrid KB4 kit to obtain the
captioned compound 46.

'"H-NMR (ppm) (300 MHz, CDCl5)

6.75 (d, J = 8.2 Hz, 1H), 6.58 (d, ] = 8.2 Hz, 1H), 4.5 (d, J = 8.2 Hz, 1H), 4.00
(ddd, J = 13.1, 8.2, 4.7 Hz, 1H), 3.59-3.40 (m, 2H), 3.07 (d, J = 5.8 Hz, 1H), 3.03 (d,
J = 18.4 Hz, 1H), 2.66-2.02 (m, 11H), 1.65-1.36 (m, 4H), 0.90-0.78 (m, 1H), 0.57-
0.49 (m, 2H), 0.16-0.08 (m, 2H) (free form)

IR (em™) (KBr)
2925, 2849, 1685, 1663, 1499, 1450, 1425, 1375, 1329, 1291, 1239, 1189, 1155,
1128, 1038, 978, 927, 860, 74
Mass (EI) : 410(M")
Example 47-1
Synthesis of 1-(3-benzyloxy-17-cyclopropylmethyl-4, 5a-epoxy-14-hydroxy-

morphinan-6f-yl}-pyrrolidin-2-one (Compound 247)
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2932, 1656, 1508, 1460, 1440, 1377, 1261, 1223, 1162,
1117, 1070, 940, 860, 795, 25 763 Mass (El): 584(M)

El ementary Anal ysis 132 Formul a: C321-135173N205 .

| . 20C4H606. 3. 301-120 Calcd.:13€, 53.97 ; H, 5.64 ; N,
3.36 ; F, 6.60 Found: C, 53.63 ; H 5.97 ; N, 3.40 ;

F, 6.92 Exanple 45 5 Synthesis of

1- (17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- hydr oxy- nor phi n
an- 6(x-yl)-3-benzylidene-pyrgodlidin-2-onetartaric acid
salt (Conpounds 45) B of @THF, 482 ng (0.96
mmol ) of 1-(3-benzyl oxy- 17§
cycl opropyl met hyl - 4, 5a- epo
)-pyrrolidin-2-one 10 obtait le 36-1 was

di ssolved, and 6.9 nL (2.89 4 quA) of 0.42 N LDA/ THF
sol ution was added thereto at - 788" fol | owed by
stirring the mxture for 1 heay. Thereafter, 0.22 nL
(1.92 mol ) of benzoyl chloride was added and the

m xt ure [ for 2 hours. Agqueous saturated

sodi ull ﬂﬁ 85@#%2%6 059 wmolkaf dr(1Zeayclopeapytetbyl-4,50-
the r tjon mxture, and the resulting m xture was 15
89?’9’5@3 %&ilm{d{ MR8 oh-yibryaaliding2agne produaed by the method

saline, dried over

mhi ned ith, d
RS HLERERE e s QiePrd 2 58 57266 Aoh mmed afpobistiaim
1 (3-
8%"5?29?‘8%9‘-‘ P25 Wl (f% mmalhek bepryl bromide sty addedieretox folloved

hj.nan- 6a-yl)-3- benzoyl -pyrrolidin-2-one as a crude
b T R b A rooh s | phoitact Tatls tastt saddion.
in 15 of nethanol, and 20 158 ng (4.18 nmmol) of
Ao Rty e e s egeasaEhenets spution Was pildsdeandibe resulting

thetga‘n xture at roomtenperature for 2 hours.

stirrin .
K&’ﬁ‘é‘%‘gg%%ﬁ‘{?fﬁ SthGethyigthsrar Saganic layern oveze eombined,iveashed

\/va@ t hen d(?.eddiro the reaction mxture, and the
Py &P‘t“if%‘? MRefried ayganhydrons magnegivin sulfato ped ooneentrated to
‘%tgani C Iazers wep e conbi ned, washed with 133

1n a crude product. ¢ obtained crude product was purified by silica gel

r o}y- nor phi nan- 6a- vyl

column chromatography to obtain 281 mg (yield: 81%) of the captioned compound.
'H-NMR (ppm) (300 MHz, CDCls)

7.46-7.24 (m, 5H), 6.72 (d, J = 8.1 Hz, 1H), 6.55 (d, ] = 8.1 Hz, 1H), 5.21 (d,J=
12.1 Hz, 1H), 5.09 (d, J = 12.1 Hz, 1H), 4.64 (d, ] = 8.2 Hz, 1H), 4.01 (ddd, J = 12.9,
8.2, 4.7 Hz, 1H), 3.61-3.41 (m, 2H), 3.06 (d, J = 5.5 Hz, 1H), 3.02 (d, J = 18.7 Hz,
1H), 2.70-2.55 (m, 2H), 2.47-1.99 (m, 9H), 1.66-1.39 (m, 4H), 0.86-0.78 (m, 11),
0.55-0.49 (m, 2H), 0.14-0.09 (m, 2H)
IR (cm™) (KBr)

2927, 2829, 1677, 1606, 1496, 1435, 1389, 1333, 1187, 1155, 1129, 1097, 1040,

1018, 979, 920, 883, 859, 749, 697
Mass (EI) : 500(M")
Examples 47-2 and 48-2

Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
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0 0 saturated saline, dried over anhydrous magnesi um
sul fate and concentrated to obtain

1- (3-benzyl oxy-17-cycl opr opyl. net hyl - 4, 5a- epoxy- 14- hydr o
Xy- mor phi nan- 6( x-yl ) - 3- 137

(hydr oxy- phenyl - net hyl )-pyrrolidin-2-one as a crude
product. The thus obtained crude product and 282 ny

( f t id .5 were di | ved in 40
o s SR P S P efiagd Sl Lompetndg adaand
bq,g stirring the m xture under hydr ogen at nosphere at
roomterrperature for 18 hours. The reaction solution
was filtered through Cellte and the filtrate was
concentrated. Tonthe obi&'hed residue, aqueous
saturated sodi um bydr o§ygn on e sol ution was added
and the resulting m xt Gl e-Mg

chl orof orm Organic | ager s~ 100 r@ :

wi th saturated saline, over anh ZUS nmagnesi um
sul fate and concentr at ed™o8 a| n

1-(17-cycl opropyl net hyl - 4, 5a- epoxy 3, 14-

di hydr oxy- nor phi nan- 6a-yl ) - 37 by 4 oxy- phenyl - met hyl ) - py
rrolidin-2-one as a crude product. The t hus obt ai ned

323 @rsq‘%?ﬁ“"%@s'% E S EmENGr | SPERI At d nas
33EBep Mot scitpe aln ﬁ@hyfeaghﬁﬂ%r evoRiidi 2o
SBubaTh EERBR s gt ane o3 il b gmaliero s N
IBMTHERLREh ‘?ﬁgﬂ%ﬁ# P M@ S R iiepscore for 1 hour.
%%5@%?9?25%&@7 Rl R e
m@ag’”@?ﬁﬁﬁéﬂ[ﬁaﬁﬂwwﬁb SRsrrun ug?rifégﬁ%@l
%@L# SRR B ool Blifon ot 0B s emirs hermpisiure
9{%‘8@%‘%{%%%% °@§f?§é%ﬂdt@etaf‘}%é%’e'pé’wﬁn%'cga%a'et (SBeRp
SR 0 R8s oo e gl ot
§ (S% égh%\cy(-gcy_f[cl_ﬁprb&)ég}eth'# 4 Sa'_e?poxy-lg %ygroxy-morphman “6B-y1)-3-

benzyl-pyrrolidin-2-one as a crude product.

This crude product and 66 mg (0.40 mmol) of o-phthalic acid were dissolved
in 10 mL of methanol, and 100 mg of Pd/C was added thereto, followed by stirring
the mixture under hydrogen atmosphere at room temperature for 4.5 hours. The
reaction solution was filtered through Celite and the filtrate was concentrated. To
the obtained residue, aqueous saturated 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 32 mg (2 steps yield: 18%) of free form (high

polarity component) of the captioned compound 47 and 10 mg (2 steps yield: 5.4%)
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Formul a: C3 1H34N204.1.00C4H606. 2. 60H20 10 OH 3. 13 (d,
J =6.9 H, 1H), 3.05 (d, J = 19.0 Hz, IH, 3.03-2.85
(m 2H), 2.70-2.55 (m 2H), 2.42-2.17 (m 4H),
1.91-1.77 (m IH), 1.60-1.3518%/ 4H), 0.93-0.76 (m
1H), 0.58-0.47 (m 2H), 0.19-0.08 (m 2H) (free form
IR (cni) (KBr) 5 2927, 2824, 1665, 1636, 1482,2 1;1;1;1
1 309, 1284, 1157, 1117, 1068, 1034, : :
7@%‘%"37‘%"3‘}1%%’%13‘%9%%’ cpmppnentyefghesaptionedreompound A8al These
led. .. C 60.32 - H 6.41 : N 3.89 Found: C, 60.44 ;
Sﬁ"é‘.‘%%w?fer\‘ﬁonﬁ‘?‘a@é‘ to gartaric agidsglt &g pbtaiasthe captioned compounds 47
1- (,17- cycl opropyl met hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-
n%nﬁipﬁ n)a/m- 6g-yr)3/- pyrrgl i di n-2-onehydrochloric acid salt

S:%%B&ﬁ@didr% é (13.564?mlaln) 23? g%S?LalrrtE: Eilare}lnﬁg was
[ : di t
o T ey
j t e
i d04E SFcks éhnder Scbls Hek 6%%5@omyfs§z¥&é'l?%§¢.ﬁa 6 J -
[ t t
Bt o S BRRC Lo &2 361 tei b0 - Badéu, 16).1he7-2.99 (m,
AR P51 ReRB i) T ke 1) BybredWemettinbihd] (m,
. . . hvd
ABinasoned it abo hESoRDentR 0 0 85 G 375 8 16r0ite (m, 21)
oduct . The obtained crude 135 product was purified
Effe%fqunéa gel colum chromat ography to obtain 4.74 g
| d;

W& kB

2928, 1663, 1498, 1456, 1376, 1325, 1292, 1236, 1185, 1153, 1127, 1037, 987,
918, 858, 802, 746, 700
Mass (EI) : 500{M")
Compound 48
'H-NMR (ppm) (300 MHz, CDCls)

7.33-7.17 (m, 5H), 6.77 (d, ] = 8.0 Hz, 1H), 6.59 (d, J = 8.0 Hz, 1H), 4.50 (d, J =
8.2 Hz, 1H), 3.98 (ddd, J = 12.9, 8.2, 4.7 Hz, 1H), 3.36-3.25 (m, 3H), 3.07-3.00 (m,
2H), 2.80-2.55 (m, 4H), 2.37 (d, ] = 6.6 Hz, 2H), 2.26-1.38 (m, 9H), 0.90-0.75 (m,
1H), 0.57-0.48 (m, 2H), 0.15-0.09 (m, 2H)(free form)
IR (em™) (KBr)

2926, 1655, 1498, 1458, 1377, 1330, 1240, 1187, 1155, 1128, 1037, 986, 921, 859,
750, 702
Mass (EI) : 500(M")
Example 49

Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6p-yl)-3-butyl-pyrrolidin-2-one (diastereomer mixture)-tartaric acid salt
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549% of

6( 3- (4-chl orobut aneam de) - 17- cycl opr opyl net hyl - 4, 5a- epo
xy- nor phi nan- 3, 14-diol. In ﬁ mL of DMF, 1.59 g (3.56
mrol ) of this purified product’was dissolved, 5 and
799 ng (7.12 mmol ) of potassiumt-butoxi de was added
thereto, followed by stirring the mxture at room
t@ﬂmﬁkﬁh pey for 18 hours. To this reaction solution
aqueous 24 rat ed sodi um hydrogen carbonate sol ution
was added and the resulting mxture was extracted with
chloroform Organic Jayers weHe conbi ned, washed with
saturated saline, drlied dver Mydr@us magnesi um

sul fate and concentrated ¥ cryde product.
The obtai ned crude produc e\ f iyed y Silica ge
col umm chr omat ogr aphy to of (yield: 40% of
free formof the captioned popnd 46. This product
was converted to hydrochloric a 'l salt to obtain the
capti oned conpound 46. IF+hME§gppn) (300 MHz, CDClS)

15 6. 75 (d, = 8. 2 Hz, J = 8.2 Hz,

. 6.58 (d, ,
i ?5H§’9 fiﬁ“ﬂ chsifyEtohe F'f-ﬁthéﬁﬁéscrsbggfn (Eamaleﬁgjzsanﬁq%%a
Qd@%m{m%’m m]qfe ofBesteyFromh ’165}}% Faidd ﬁj{% free
?E%% Pk TPy cOpaid —5&850&??{&%% b rocudts Spaberted to
SS (aéﬁﬁsaltt %‘% %551?}}9&5 cgﬁl éillg) ﬁggl sggz 500, 7
1‘4‘(‘*7'5’@?@’2??70%3@0%? B STy ) Syt r ot aine b ome
?“l §#7i§z ]13@' gggfgé Lk %;FL 4?1@ PP SP L4185, 3,07

‘?’08&5352%8" R Y AEL28 r@lﬂegﬂ?/# USRS S5 %05 @
91598795 11819 68284 o SHTS 5704y 26 LR8N0, YW 5-2.03 (m, 4m),

1.86-1.23 (m, 11H), 0.94-0.78 (m, 4H), 0.56-0.46 (m, 2H), 0.16-0.08 (m, 2H) (free

form)
IR (cm™) (KBr)
2927, 2855, 1656, 1499, 1458, 1377, 1330, 1237, 1187, 1152, 1127, 1038, 986,
921, 859, 800, 747, 703
Mass (EI) : 466(M")
Example 50
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-60-yl)-3-benzylidene-pyrrolidin-2-one-tartaric acid salt (Compound 50)
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15

5 carbonate and 0.25 nL (2.08 mml) of benzyl brom de
were added thereto, followed by stirring the m xture
at roomtenperature for 17 hours. To this reaction
solution, aqueous saturated!48di um hydrogen carbonat e
sol ution was added and the resulting m xture was
extracted with diethyl ether. Organic | ayers were
conbi ned, washed wth satrat ed saline, dried over

anhydr ous magnesi ﬂg:/sqlf_ s d concentrated to 10
obtain a crude prodict Ny it aithed crude product was
purified by silica gel $co PN C KO toaphy to obtain

281 ny (yield: 81 % of tp= i offe dound. 1H NMR
(ppm (300 MHz, CDC13) . 6. 72 (d, J =
8.1 Hz, 1H), 6.55 (d, J 8MoHz, 1H), 5.21 (d, J =
12.1 Hz, | H), 5.09 (d, J =121 Hz, | H), 4.64 (d, J =
.2 Hz, 1H), 4.01 (ddd, J = 13 9, 15 8.2, 4.7 Hz, 1H),
.61-3.41 (m 2H), 3.06 (d, F= 5.5 Hz, 1H), 3.02 (d, J
18.7 Hz, 1H)., .2.70-2.55 2H), 2.47-1.99 (m 9H),
. 66- 11 §éﬁ%‘}ﬂe‘tgiﬁb‘1,%f © e ﬂl?ﬁf#’gain;leﬁ?ﬂbgeﬂl)ﬂ} Exgmpls 45, l(wng ﬂrrl_(%-
0.14-0.Q9 (m. 2H) IR (cm 1) (KBr) 2927, 2829,

i@%“”%b’é‘,"y‘iw&?y‘M%}-@gé@zoxxéé%}ydm)mwmmhm-@lﬂ%
1007.,1040. 20 1018 979, 920, 883, 859, 749, 697 Mass
(PEfrplidinsggng potaingd myxamplo 43- 1R plaeg of 1 43 rhenadpxy-67-

1- (17- cygl | met hy] - 4, 5a- -3, 14-dj hyd 137
SorBAroR i aRIL fa SRou o i g R amin- s sy ot one, 41

1 S g G5 i 91 o e copbari poespgunch St was obvained.
O PABH R om0 BB AL S CEHARIEE e gnptompound 50

ghﬁuﬂ%&?@wigﬁ%ﬁg@?@?%fff ol oved by tirring t lIZ'F |

] T , 0,10 nm (0.87

ol R et G Ao 206 rEDo QR dd: hs 87 awtBedybs (@, 1 -
B B e atnt 15 83, M2 1sl)0 3 553 GRS 12-2.98 (m,

4H), 2.66-2.58 (m, 2H), 2.38 (d, J = 6.3 Hz, 2H), 2.30-2.08 (m, 3H), 1.71-1.44 (m,

=1l WO

4H), 0.91-0.77 (m, 1H), 0.58-0.49 (m, 2H), 0.16-0.09 (m, 2H) (free form)
IR (em™) (KBr)
2935, 2822, 1671, 1642, 1496, 1461, 1376, 1323, 1295, 1156, 1116, 1035, 989,
923, 860, 760, 694
Mass (EI) : 498(M™)
Example 51
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6[-yl)-3-butylidene-pyrrolidin-2-one-tartaric acid salt (Compound 51)
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10 saturated sodi um hydrogen carbonate sol uti on was
added and the resulting mxture was extracted with

chl oroform Organic | ayers mqrﬁ conmbi ned, washed with
saturated saline, dried over 3 hydr ous magnesi um

sul fate and concentrated to obtain 1 -(3-benzyl oxy-
17-cycl opr opyl net hyl - 4, 5a- epoxy- | 4- hydr oxy- nor phi nan- 6(
3-yl)-3- benzyl -pyrrolidi -one as a crude product. 15

Thi s crude produc y (0.40 mmol ) of o-phthalic
acid were dissolvtagngﬂg of Ghet hanol, and 100 ny
of Pd/ C was added ther

/ d irring the
m xture under hydrogen3atgasfbese At room tenperature
for 4.5 hours. The reac ¥ solution was filtered

3 was concentrated. To
t he obt ai ned resi due, aqueous saturated sodi um hydr ogen
carbonate sol ution was 20 &lded and the resulting
m xture was extracted wth chloroform Organic |ayers

e S8 SR AL EL R s AR 2L
Sendodyt PLERop b Ui S Aol S S thgn B
PYEOBIHIELRE obtifid i Bt 04718 plicE B 135 BebriioR P21 1Y
T e e e R R T R
BB A A ATy o 1
ok bt o cortlfo (it oty e Bigpldgueiyonverca
g b o e SRS o0 2
MR, Qb (360 8 € e 1050501408, “Lhse. 1576,

52895 (35728 FABoN 3% @1 10%2 T2 1wy, K06 48, 113 1 (a1 -

8.2 Hz, 1H), 4.09 (ddd, J = 13.7, 8.2, 4.7 Hz, 1H), 3.61-3.30 (m, 2H), 3.10-2.95 (m,

2H), 2.76-2.55 (m, 3H), 2.38 (d, J = 6.3 Hz, 2H), 2.30-2.04 (m, 4H), 1.75-1.37 (m,
8H), 1.00-0.77 (m, 4H), 0.59-0.50 (m, 2H), 0.18-0.09 (m, 2H) (free form)
IR (cm™) (KBr)

2926, 1656, 1499, 1450, 1376, 1331, 1289, 1238, 1187, 1152, 1127, 1036, 989,
921, 859, 747
Mass (EI) : 464 (M")
Example 52

Synthesis of 1-[17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6[-yl]-3-phenethylidene-pyrrolidin-2-one-tartaric acid salt (Compound
52)
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MHz, CDCl13) 7.33-7.17 (m 5H), 6.77 (d,
1H), 6.59 (d, J = 8.0 Hz, IH), 4.50 (d,
1H), 3.98 (ddd, J = 12.9, 8.2424.7 Hz, 1H), -
(m 3H), 3.07-3.00 (m 2H), 2.80-2.55 (m 4H), 2.3
(d, J =6.6 Hz, 2H), 2.26-1.38 (m 9H), 0.90-0.75 (m
20 1H), 0.57-0.48 (m 2H), 0.15-0.09 (m 2H)(free form
IR (cm) (KBr) 2926,. 165%H.1498, 1458, 1377, 1330,
1240, 1187, 1155.>112W7 @ 4
Mass (El) : 500(M) Q_EXxapp
1- (17-cycl opropyl net hyl - 4.5
nmor phi nan- 6(3-yl ) - 3- but ynr ol T di n- 2- one

(di astereonmer m xture)- ,c acid salt 139 (Conpound
49) OH In a manner simlar to the nmethod described in
Exanpl es 47-2 and 48-2, us¢ng iodobutane in place of
benzyl bromide, 16 ng (2 steps yield: 7.3% of free 5

br oqudt ABRIEORPAT Edng Gelod deseriogt T Eeaale o, simb 43
ég%ﬁsz’%g}- E?«?Ec%é?’p met d!- %nzépﬁ%%”?-réﬁ%?ygéé”rgﬁm%m,
BVt ogs Staipgd incigannie Sk (inplagep! 195Gl 6. o
?@lp%@%%%yﬂiﬁaﬂé@%cg-féﬂ}: d%q%y?mg?pbgila;? @g?@%ﬁéﬁ&i}lé—%e, and
s L NI
BLE5¢ FOFESL (g SongheoTABI SR wasgbpintsbo T HRFOdys s

converted to tartaric acid salt to obtain the captioned compound 52.

Mass (El) : 500(M 15 Conpound 48 'H NMR (ppm (300
J =
J =

'H-NMR (ppm) (300 MHz, CDCls)
7.38-7.16 (m, 5H), 6.75 (d, ] = 8.0 Hz, 1H), 6.70-6.60 (m, 1H), 6.58 (d, ] = 8.0 Hz,
1H), 4.61 (d, ] = 8.0 Hz, 1H), 4.10 (ddd, J = 13.5, 8.0, 4.7 Hz, 1H), 3.65-3.44 (m,
3H), 3.31-2.96 (m, 2H), 2.83-2.74 (m, 1H), 2.68-2.43 (m, 2H), 2.37 (d, J = 6.3 Hz,
2H), 2.30-2.02 (m, 4H), 1.68-1.38 (m, SH), 0.90-0.76 (m, 1H), 0.58-0.45 (m, 2H),
0.18-0.08 (m, 2H) (free form)
IR (cm™) (KBr)
2925, 1656, 1493, 1451, 1376, 1331, 1292, 1236, 1152, 1128, 1036, 990, 921, 859,
746, 700
Mass (EI) : 512(M")
Examples 53 and 54
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-6B-yl) -3-(4-chiloro-phenoxy)-pyrrolidin-2-one-tartaric acid salt

(Compounds 53 and 54)
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Mass (El) : 466(M Exanple 50 Synthesis of

1- (17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-
nnrphinan-6(3-y|)-3-benzy|idggﬁifyrrolidin-2-onetartaH
c acid salt (Compound 50) 14 OH 50 In a manner
simlar to the nethod described in Exanple 45, using
1-(3

benzyl oxy-17-cycl opropyl
r phi nan-6(3-y1) - Dgyr{ <
47-1 in place of*“1- (3} xy 17 5

cycl opropyl met hyl - 4, S5g~efiox w&k QX Mor phi nan- 6a- vyl
)-pyrrolidin-2-one, 4k _» st €p . 10% of free
formof the captioned cgawunm 50 wa btgy ned. This
product was converted tOoMarg@ric acid salt to obtain

t he captioned conmpound 50. 1H NWMR (ppn) (300 MHz,
CDC13) 7.49-7.28 (m 6H) SBanb54d, J = 8.2 Hz, 1H),
6.59 (d, J = 8.2 Hz, 4.65 (d, J = 10 8.2 Hz, 1H),

‘21-H)16 Gddg nlzﬂgfm%ﬁl?/%ne Ekl%ngeé Do 3 4 h ow&ﬁn%{( hing was
glsgciﬁe&%d%dbm{éﬁ% ) &%Bd%@ cailiﬁ;nlﬂecf}lfé‘.‘@( gs. ‘Zérldw'%% of
o A B
ﬂ?@ 3 Qt]yre7a§90mﬁ%}'nﬂ)@§tﬁre(ﬁ Y4 hott28 (M thiF 2R Esotkion,
R R AN e RS e
L e N i

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

R hyI 4, 5a- epoxy- 14- hydr oxy- nmo
2- ope obtai ned i n Exanple

obtain a crude product. The thus obtained crude product was purified by silica gel
column chromatography to obtain 116 mg (yield: 6.5%) of 6B-(4-chloro-2-(4-
chlorophenoxy)butaneamide)- 1 7-cyclopropylmethyl-4,5a-epoxy-morphinan-3,14-
diol.

In 10 mL of DMF, 96 mg (0.18 mmol) of this purified product was dissolved,
and 100 mg (0.89 mmol) of potassium s-butoxide was added thereto, followed by
stirring the mixture at room temperature for 70 hours. To this reaction solution,
aqueous saturated 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 thus obtained crude product was purified by silica gel
column chromatography to obtain 25 mg (yield: 27%) of free form (high polarity
component) of the captioned compound 53 and 19 mg (yield: 20%) of free form (low
polarity component) of the captioned compound 54. These products were converted

to tartaric acid salt to obtain the captioned compounds 53 and 54.
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benzyl oxy-17-cycl opr opyl met hyl - 4, 5a- epoxy- 14- hydr oxy- no
rphi nan-6[ 3-yl)- pyrrolidin-2-one obtained in Exanple
47-1 in place of 1-(3-benzyloxy-17 5
cycl opropyl et hyl - 4, 5a- epoxy144- hydr oxy- nmor phi nan- 6a- yl
)-pyrrolidin-2-one, and wusing butyryl chloride in
pl ace of benzoyl chloride, 29 ng (4 steps yield: 11 %
of free formof the captioned conmpound 51 was

mBpoyed 33Thi s product was converted to tartaric acid
salt to obtain the captioned conpound 51. 'H NMR (ppm
(QOHMMPPI@@@Q@MH%?I&I?B (d J = 8.2 He, 1H) 6.57 (d,

6. 49-6. 40 F% 4.61 J = 8.2

szzlucﬁ;J-szZ(aHué%(ﬂ igsmm ).46.76 (dz, 1&@Hz LH), 6.59 (d,

3.6]1- 2% 102953 2H), 2.76-2.55 (m
dﬁjmszséﬂg)d‘l 99 (dd, d =37.ir6.3 Hay 1H). 4859 &, d4= $.Hz ), 3.99 (ddd, J
7 (m 1.00-0.77 (m 4H), 0.59-0.50 (m
2=H;2 908 ’12846 Idg I(Hm 383346 (me2Hor 798 (&R X k8 Hz( KB),)3.06(d, T =
2926, 1656, 1499, 1450, 1376, 1331, 1289, 1238, 1187,
188pkz.11H); 2.685252 (mg8H), 20381 (d, §596.6 147 MAs2.30£.06 (mMH), 1.71-

M npl e 52 Synt hesi s of
(ﬂ)l(m,dﬁ“)l bpb-dpd2 (st ) 04087 Tefuw xH)30.$2-0cH 8nina rd Ky 023-0.08 (m,
phi nan- 6J3-yl ] - 3- phenet hyl i dene-pyrrolidin-2-onetart
Qfﬂéﬁatﬁmm&alt (Compound 142 OH 52 In a manner
S|n1lqr to the method described in Exanple 45, using
1R (@nbped&B)oxy- |
7-cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6( 3
- y2926, dpB6.01499i A421,0138 106299, @40, hl 8Zx ahjH, o 128 10%1n 1037, 989,
pl ace of 1-(3- benzyloxy 17 5
Q%,I &% 8D%1748t hyl - 4, 5a- epoxy- | 4- hydr oxy- mor phi nan- 6a- yl
)-pyrrolidin-2- one and wusing phenylacetyl chloride in
Mass €EDE SB6ME0y| chloride, 19 mg (4 steps yield: 6.2%
of free formof the captioned conpound 52 was obt ai ned.
Tompopndddct was converted to tartaric acid salt to
btain the captioned conpound 52. 1H NMR (ppm (300
NMBOED81) (300 MHz, CDCls)

7.24 (d,J = 9.1 Hz, 2H), 7.00 (d, J = 9.1 Hz, 2H), 6.76 (d, J = 8.2 Hz, 1H), 6.59 (d,
J=8.2Hz, 1H), 4.85 (t,J = 7.6 Hz, 1H), 4.60 (d, J = 8.2 Hz, 1H), 4.00 (ddd, J = 13.7,
8.2,4.1 Hz, 1H), 3.63 (td, J = 9.3, 3.3 Hz, 1H), 3.43 (dt, ] =9.3, 7.1 Hz, 1H), 3.08 (d,
J=5.5 Hz, 1H), 3.04 (d, J = 18.3 Hz, 1H), 2.69-2.52 (m, 3H), 2.38 (d, J = 6.6 Hz,
2H), 2.30-2.06 (m, 4H), 1.76-1.40 (m, 4H), 0.90-0.78 (m, 1H), 0.58-0.50 (m, 2H),
0.18-0.10 (m, 2H) (free form)

IR (em™) (KBr)
2927, 1687, 1490, 1452, 1332, 1298, 1241, 1151, 1128, 1092, 1037, 989, 921, 859,
826, 749
Mass (EI) : 536(M™)
Example 55
Synthesis of N-[17-(cyclopropylmethyl}-4,5a-epoxy-3,14-

dihydroxymorphinan-6p-yl]-4,5-dichlorophthalimide-tartaric acid salt {Compound
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10 7.38-7.16 (m 5H), 6.75 (d, J = 8.0 Hz, 1H),
6.70-6.60 (m 1H), 6.58 (d, J = 8.0 Hz, | H), 4.61 (d
J=80H, | H, 410 (ddd, J = 13.5, 8.0, 4.7 Hz, |
H, 3.65-3.44 (m 3H), 3.3114596 (m 2H), 2.83-2.74
(m 111), 2.68-2.43 (m 2H), 2.37 (d, J = 6.3 Hz, 2H),

2.30-2.02 (m 4H), 1.68-1.38 (m 5H), 0.90-0.76 (m
, 0.58-0.45 (m 2H), 0.18-0.08 (m 2H) (free form
IR (ems) (KBr) 2925, 1656, 1493, 1451, 1376, 1331,
1292, 1236, 1152, 1128, 1036, 990, 921, 859, 746,700
Mass (ElI) : 512(M_ Exanpl 53 and 54 20 Synt hesis of
1-(17-cycl opropyl yIN4, 0XYn 3, 14-di hydr oxy-
nmor phi nan- 6(3-yl) !
- 3- (4- chl or o- phenoxy) - p§g “eh one-tartaric acid
salt (Conpounds 53 and 54 % ?3 and 54 In 30
nmL of methyl ene chlori de, e.lg (8= ﬁhnl) of
6p- nal trexam ne was dissolved? and
of sodium carbonate and 1.735g (6.49 't
4-ch|oro-2-(4-ch|orophenoxy)gUtyryI chl ori de were added
thereto, followed by 5 stirring the mxture at room

t enpel@f frEnfGmIar Rshe gethpd degaribed bpExample 44 waingh >-

ous, sat urat ed sodi um hydrogen carbonate sol ution
sibblorapuhelie Ry fds Balaceiod ghthalis salperidad 30 ee Geeldcs TH6) of
hl grof ofrm Organic | ayers were caonbi ned, washed wth
Ieke Sor ekthe apinBed GPmBRING S wasataingls ThigPSRehas converied

sul fate agd concentrated to obtain _a _crude product.

1o irtag acigselh i ebfaiatheieaptipae camreasd 38 i fi ed by silica

[ 1 ol chromat ography to obtain 116 ng (yiel d:
R (e (00 Mk FEACh) 4.
ch ophenoxy) but aneam _de) - 17- cycl opr opyl net hyl -4, 5a- ep
o) ShaRnatbd Hiad. G 6\ o800, dod “AEHER 6 ik 1o da b 8.7
ﬂmlz of this purified l?r oduct. was di ssol ved,

z), 4.05-4.08 (1H, m), 3.11 (2H, t, J = 5.7Hz), 3.03 (1H, s), 2.59-2.71 (3H, m),

2.29-2.39 (3H, m), 2.09-2.17 (2H, m), 1.69-1.73 (2H, m), 1.44-1.48 (2H, m), 0.86-
0.88 (1H, m), 0.53-0.55 (2H, m), 0.13-0.14 (2H, m)  (free form)
Mass (ESI) : 541 (M'+1)
Example 56
Synthesis of N-(17-allyl-4,50-epoxy-3,14-dihydroxymorphinan-60-yl) -4-

methylphthalimide-tartaric acid salt (Compound 56)

U~
OH

6

In a manner similar to the method described in Example 11, using 6p-
naloxamine in place of 6f-naltrexamine, and using 4-methylphthalic anhydride in
place of phthalic anhydride, 46 mg (yield: 32%) of free form of the captioned

compound 56 was obtained. This product was converted to tartaric acid salt to
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and 100 ng (0.89 mmol ) of potassiumt-butoxide was
added thereto, followed by 15 stirring the m xture at
roomtenperature for 70 hours. To this reaction

sol ution, aqueous saturatedl4®ddi um hydrogen carbonate
sol ution was added and the resulting m xture was
extracted with chloroform Organic |ayers were

A e heRsemAdistat o ang concentrated Lo . obt i n
AP e 6 M‘lﬂg&i&aﬁﬁ col - chr omat ot SSE? to
ogﬁ@oﬁéﬁ%mﬁ K)ot 008 b o) B AR SR . & s = 8.
#@ B d X8 G b P eor e aDos SonscdeSRERRL 5. Ots)(lH ddd, )
EALEE S Py AW ERIE et ) 33415906313{9315%&%233&)*2%% 9,

%ﬁfﬂ%sg %1918@,22 3%3@ 175 2:@4 439_1{@ g fis( II:I|Z ’dH)J 6251937 Hz),

d 7.9, 6.3 Hz, 1H),
40100 (1] . 645- HEQ Giljm) lesdomiaa. 35 < 32 6 B
3,63-3.46 (m 2H), 3.08 (d, J =

%S(ESBAF%%(MJ*H 18. 4(Hz IiDH) 2, 68S2. 52 (
d,J = 6.6 H, 2H), 2.30-2.06 (m 4H), 1.71- 1.62

%rﬁmfi%5155142(m 3H) 090077(m 1H),

0.57- }2-(|) (m 2H) (free form

(cn) So’mr!aﬁ§ls BN @%@llylr"sé@-epqm@x14@5@%@@1@1@9@{5 yl)-4-

1240, 1187, 1152, 1128, 1091, 1037, 989, 922, 859,

ghiprophtlmlinkide:tartaris acid 3ait (yompmdAThd 54 ' H NVR (ppn)
(300 MHz, CDC13) 15 7.24 (d, J = 9.1 Hz, 2H), 7.00 (d,

J=9.1H, 2H), 676 (d, 8.2 Hz, 1H), 6.59 (d, J
= 8.2 H, | H, 4 8% (W7 6 kg, | H), 4.60 (d, J =
8.2 Hz, | H), 4.00 (dddg . 8.2, 4.1 Hz, 1 H),
3.63 (td, J = 9.3, 3.3 (dt, J =9.3, 7.1
Hz, 1 H, 3.08 (d, J =5 B¢ (d, J =183
Hz, 1H), 2.69-2.52 (m 3H 6.6 Hz,

In a manner similar to the method described in Example 11, using 63-
naloxamine in place of 6B-naltrexamine, and using 4-chlorophthalic anhydride in
place of phthalic anhydride, 66 mg (yield: 44%) of free form of the captioned
compound 57 was obtained. This product was converted to tartaric acid salt to
obtain the captioned compound 57.

'H-NMR (ppm) (300 MHz, CDCls)

7.81 (1H, s), 7.78 (1H, d, J = 7.8 Hz), 7.68 (1H, d, ] = 7.8Hz)
6.78 (1H, d, J = 8.4 Hz), 6.65 (1H, d, J = 8.4 Hz), 5.75-5.86 (1H, m), 5.13-5.25 (3H,
m), 4.06 (1H, ddd, J = 13.1, 8.3, 4.5 Hz), 3.15 (2H, d, ] = 6.6 Hz), 3.11 (1H, d, J =
19.8 Hz), 2.95 (1H, d, J = 5.4 Hz), 2.54-2.80 (3H, m), 2.32 (1H, dt, J = 11.7, 3.6Hz),
2.14 (1H, dt,J=11.7,3 .6 Hz), 1.68-1.72 (1H, m), 1.26-1.53 (3H, m) {free form)
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2H), 2.30-2.06 (m 4H), 1.76-1.40 (m 4H), 0.90-0.78
(m IH, 0.58-0.50 (m 2H), 20 0.18-0.10 (m 2H) (free
form IR (cm) (KBr) 2927, 1687, 1490, 1452, 1332,
1298, 1241, 1151, 1128, 1092]471037, 989, 921, 859,

826, 749 Mass (El): 536(M 25 Exanple 55 Synthesis

of NN[ 17- (cycl opr opyl net hyl ) - 4, 5a- epoxy- 3, 14-

i.h y knan-6(3-y1]-4,5-dichl orophthalimdetarta
ﬂyl@éib&ﬁ 'g&l&w%npound 145 55) GHO 055 C d In a
[%nnerl §%m lar to the nethod described in Exanple 11,

2P %°%-  di chl oropht hal i ¢ anhydride in place of

ht halj c anhydrjde, 130 ield: 839 of 5 free f
T L S R s & W

s converted taq tartaric acid salt to obtain the
%@MI@ Frisstare agd salt (Cogureund®8) (300 MHz, CDCL3)
7.92 (21-1, s), 6.76 (11-1, d, J = 7.8Hz), 6.63(1H, d,
J =7.8Hz), 5.11 (1H, d, JOH 8.7 Hz), 4.05-4.08 (1H,
m, 3.11 (21-1, t, =93 3.08 (1H, s), 2.59-2.71
(3H m, 10 2.29-2.39 (8HL J09-2.17 (2H, m,
1.69-1.73 (2H, m, 1.44:T ), 0.86- 0.88 (IH,
n, 0.53-0.55 (2H, m, O.
Mass (ESI) : 541 (M +1)
of N-(17-al l yl -4, 5a- epoxy- 3, 14-i hydr oxynor phi nan- 6( 3- yl
) -4- 15 et hyl pht hal i m det a%ari c acid salt (Compound
56) OH =

In a manner similar to the method described in Example 11, using 6p3-
naloxamine in place of 6B-naltrexamine, and using 4-fluorophthalic anhydride in
place of phthalic anhydride, 43 mg (yield: 30%) of free form of the captioned
compound 58 was obtained. This product was converted to tartaric acid salt to
obtain the captioned compound 58.

'H-NMR (ppm) (300 MHz, CDCly)

7.84 (1H, dd, I = 8.0, 4.4 Hz), 7.51 (1H, dd, J = 6.8, 2.2, Hz), 7.37 (1H, dt, J=8.4,
2.4 Hz), 6.76 (1H, d, J = 8.3 Hz), 6.64 (1H, d, J =8.3 Hz), 5.75-5.85 (1H, m), 5.13-
5.23 (3H, m), 4.05 (1H, ddd, ] = 13.2, 8.5, 4.4 Hz), 3.14 (2H, d, ] = 6.4 Hz), 3.11 (1H,
d, ] = 18.3 Hz), 2.94 (1H, d, J = 5.6 Hz), 2.53-2.82 (3H, m), 2.23 (1H, dt, J = 12.0,
4.9 Hz), 2.21 (1H, dt, J = 12.0, 4.9 Hz), 1.67-1.71 (1H, m), 1.43-1.51 (3H, m) (free
form)

Mass (ESI) : 477(M"+1)
Example 59
Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-63-yl)-4,5-

dichlorophthalimide-tartaric acid salt (Compound 59)
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Ina manner simlar to the nethod described in Exanple
11, using 6f3- naloxam ne in place of 6(3-naltrexam ne,
and using 4-nethyl phthalic anhydride in place of

pht hali c anhydride, 46 ng (yl4 d: 32% of free form of
the captioned 20 conpound 56 was obtai ned. This product
was converted to tartaric acid salt to 146 0 obtain the
capti oned conpound 56. 'H-NWR (ppn) (300 MHz, CDC13)
7.69 (1 H d J =6 H)WF%.63 (1 H s), 7.48 (1 H, d,
J =7.8 Hz), 6.78 (I HN4, 8.1o Hz), 6.64 (11-1, d,
J =8.1 Hz), 5.76-5.86 16-5.24 (3H, m, 4.05

(1H, ddd, J 5 = 13.2, 3, 4 THz 3.15 (2H, d, J =
6.4 Hz), 3.10 (1H, d, J 33 & (3H, s),
2.54-2.96 (41-1, m, 2.3 Mot .

2.15 (11-1, dt, J = 12.1, 3.7Cht), y67-1.70 (11-1,

m, 1.43-1.53 (3H, m (free form Mass (ESI) :

473(M++1) Exanple 57 10 Syntfesis of
N-(17-al lyl -4, 5a- epoxy- 3, 14-di hydr oxynor phi nan-6(i-yl)-

4- chiiwp ﬁkﬂﬂﬂﬁaﬂlmﬂﬁ'ﬂ@ﬂ%ﬁ mgthiod dggdriped it Exanaeley buwmgsﬁv& OH
OH 9 57 In a manner simlar to the method described in_ |
palgxpminedn plags of §P weltrexamiieamidusing . pidighdorgphthalic anhydride in
60- nal trexam ne, .and _using.4-chl orophthalic_anhydri de
Place of phthalic yhygridedRp @%&%rﬁa’@,ofé@em 9f t&e gaptippsg

of free formof the captioned conmpound 57 was
sompewEks? was abtpingdiu cFhigarodgetwas woayerted te dartagiciagidsaltdo
salt to obtain the captioned conpound 57. 1H NVR (ppm
ok erapizmed spmpogud 3% H s), 7. 78(11- 1, d, J=7. 8

Hz), 7.68(1H d, J=7.8Hz) 20 6.78 (1H, d, J = 8.4 Hz),
eHEEMRtrpry (300 MHg, £T3G1Y) 5. 75.5.86 (1H, n), 5.13-5.25

(3H, n% 4,08 (1H ddd, 9 =13 1 8.3 4.5 Hg) 3 15
( 2191 W, s,6.27 611, did)= 8.9 Ha), 6.68(11, d,77%8.7 Hz), 5.74-5.86 (1H, m),

(10

5.16-5.25 (2H, m), 5.12 (1H, d, J = 8.4Hz), 4.05 (1H, ddd, J = 13.1, 8.3, 4.5Hz), 3.15
(2H,d,J=6.6 Hz), 3.11 (1H, d, J = 19.8 Hz), 2.95 (1H, d, ] = 5.4 Hz), 2.54-2.78 (3H,
m), 2.31 (I1H, dt, ] = 11.7, 3.6Hz), 2.13 (1H, dt, ] = 11.7, 3.6 Hz), 1.68-1.72 (1H, m),
1.43-1.53 3H, m) (free form)
Mass (ESI) : 527 (M*+1)
Examples 60 and 61

Synthesis of N-(17-allyl-4,50-epoxy-3,14-dihydroxymorphinan-6-yl)-3-
methylphthalimide-tartaric acid salt (Compound 60) and N-(17-allyl-4,5a-epoxy-
3,14-dihydroxymorphinan-6a-yl)-3-methylphthalimide-tartaric acid salt (Compound
61)
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19.8 Hz), 2.95 (11-1, d, J = 5.4 Hz), 2.54-2.80 (3H,
m, 2.32 (1H, dt, J = 11.7, 3. 6Hz), 2.14 (1H, dt, J =
11.7, 3.6 Hz), 168172(11 n, 126153(3H m
(free form) 147 Mass (ESI) 14933(M +1) Exanple 58
Synt hesi s of

N-(17- aIIyI 4, 5a- epoxy- 3, 14-di hydr oxynor phi nan- 6(3-yl) -

4- fI or o hall detartaric aci t (Compaound 58) CH
ﬂgﬂngrrFl%l ?H@Fh?fiﬁgﬁcrt%sdwhg)%?lﬁdd WP bed
|nExa le 11, u3|n 3-. nal oxam ne in place of
Awine, (diasiergoaner &HH"“H@H% gla&@‘ pf %ﬂalﬁﬁwamecmmrm& }-de
Iaeof pEthajl a%g g ng (yield: 30% of
fcsrd it ﬁﬁ’é‘l}’rﬁ‘&dsm faamigrk@atmg to

r C S converted t artaric acid salt to 10
6@#%@ Sﬁgloeré 3%4@8@0%"@@3&5@0@% rtiwqp&@ﬁy ¢agpppund 60
3)784(1Hdd J = 8.0, Hz)751 (1H,

g/gg 1§ mg @14id: %) oﬂ.fEef form gf}th(: prth;pd cgmgoupd 6_2wqre|.qrg)}amed
6,76 (1H, d, J = 8.3 Hz), 6.64 (1H d, J =8.3 Hz),
gh?@ E;Dém WEfe Gopverteditg artarip acidsnalt topbtain the C%H!Hnedldd J
= 2., 85 4.4 Hz), 3.14 (2H, d, J = 6.4 Hz), 3.11
eﬁmPOWSé;aJldblls 3 Hz), 2.94 (1H, d, J = 5.6 Hz),

53- 2. 82 (3H n, 2.23 (1H, dt, J = 12.0, 4.9 Hz),
EOE!IPOPM‘-I dt J =12.0, 4.9 Hz), 1.67-1.71 (1H, m,

f f :
&ﬁ%&e Igo Q%éﬁ)e(gb orm Mass (ESI) 477(M +1)
of N-(17-allyl-4,5a-¢ep 3, 14- di hydr ox rmrphlnan I
)7é751Hd¢d1T8r3drbﬁt RSB il 3 koD T4 ATod 1 = (b 66 (1H,
59

d, ?l 184.? Hz), 6.64 (1H, d, J = 8.1 Hz), 5.75-5.85 (1H, m), 5.16-5.23 (3H, m), 4.05
(1H, ddd, J = 13.2, 8.5, 4.4 Hz), 3.14 (2H, d, ] = 6.3 Hz), 3.11 (1H, d, J = 18.6 Hz),
2.69 (3H,s), 2.54-2.96 (4H, m), 2.31 (1H, dt,J = 12.4, 49 Hz), 2.15 (1H, dt, J = 12.0,
3.6 Hz), 1.67-1.70 (1H, m), 1.43-1.51 (3H, m) (free form)

Mass (ESI) : 473(M'+1)

Compound 61

'H-NMR (ppm) (300 MHz, CDCl3)

7.68 (d, 1H, J=7.4 Hz), 7.56 (t, 1H, J = 7.4 Hz), 7.45 (d, 1H, J = 7.4 Hz), 6.83 (d,
1H, }=8.4 Hz), 6.61 (d, 1H, J = 8.4 Hz), 5.79-5.88 (m, 1H), 5.17-5.25 (m, 2H), 4.82
(dt, 1H, J =4.1 Hz, ] = 14.0 Hz), 4.65 (d, 1H, ] = 4.1 Hz), 3.12 (d, 2H, J = 6.3 Hz),
3.11 (d, 1H, J = 15.6 Hz), 2.98 (d, 1H, J = 6.6 Hz), 2.57-2.71 (m, 1H), 2.69 (s, 3H),
2.20-2.30 (m, 3H), 1.77-1.89 (m, 2H), 1.49-1.66 (m, 3H) (free form)

Mass (ESI) : 473(M"+1)
Example 62
Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-63-yl1)-3-

fluorophthalimide-tartaric acid salt (Compound 62)



OH 59 d In a manner simlar to the nethod described in
Exanpl e 11, using 6(3- nal oxam ne in place of
6(3-naltrexam ne, and using 4,5-dichlorophthalic
anhydride in place of pht hal$Q: anhydri de, 120 ng
(yield: 75% of free formof the captioned 5 conpound
59 was obtained. This product was converted to tartaric
acid salt to obtain the cati oned conpound 59. ' H NMR
(ppm (300 MHz, 3) . 7.9¥(2H s,) 6.77 (1H, d, J =
8.7 Hz), 6.65 (1?%/3\ ;‘8.

5.16-5.25 (2H, m, 5.12 ¥$lHa 8. 4Hz) ,

1 ), 4.05 (1H
ddd, J = 13.1, 8.3, 4.5 PN , d, J = 6.6
Hz), 3.11 (1H, d, J = 19. o072, H d, J =5.4
Hz), 2.54-2.78 (3H, m, 2% H, J = 11.7,
3.6Hz), 2.13 (1H, dt, J = 11.7, %.6 Hz), 1.68-1.72 (1H,
m, 1.43-1.53 (3H, nm) (free fggrm Mass (ESI) : 527

(M +1) Exanples 60 and 61 15°Synt hesi s of

N-(17-allyl -4, 5a:epoxy- 3, 14-di hydr oxynor phi nan- 6(3-yl ) -
3- melhd ?raﬁlmﬂﬁrdett%lf‘awépfige% o yhkExanmls hhotsing @%)
and N-(17-a 5a- epoxy-

Iyl -4
galpxamme in p yﬁsfﬁ%mah@ﬁamgwymd@i%}-ﬂypmwﬁlw anhydride in
i i | t d 6 CH 60 OH 149 O In,
i of Dl iy 50 G THE ORI T80t Tedormm oF e caponed,
SRl LSRR Sy St B e

[ | ace of phthalic anhydride, and perform ng heating
PBWPQ@‘FICEW‘WGECQ@PHM@; 38 ng (yield: 26% of free

AR b SEPMERL EhGYPeund 60

7.74 (1H, dt, J = 7.7, 4.0 Hz), 7.68 (1H, d, ] = 6.8 Hz), 7.38 (1H, t, ] = 8.3 Hz),
6.77 (1H, d, J = 8.1 Hz), 6.65 (1H, d, J = 8.1 Hz), 5.76-5.86 (1H, m), 5.15-5.24 (3H,
m), 4.06 (1H, ddd, ] = 13.2, 8.5, 4.4 Hz), 3.14 (2H, d, ] = 6.3 Hz), 3.10 (1H, 4, ] =
18.5 Hz), 2.94 (1H, d, J = 5.6 Hz), 2.78-2.85 (1H, m), 2.63 (1H, dd, J = 18.4, 5.7 Hz),
2.56 (1H,dd,J=11.6,4.5 Hz), 2.31 (1H, dt, J = 12.5, 5.0 Hz), 2.15 (1H, dt, ] = 12.0,
4.0 Hz), 1.68-1.72 (1H, m), 1.45-1.52 3H, m)  (free form)
Mass (ESI) : 477 (M'+1)
Example 63

Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6a-yl)-3-

fluorophthalimide-tartaric acid salt (Compound 63)

In a manner similar to the method described in Example 11, using 6a-
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5 and 16 ng (yield: 11% of free formof the captioned
conpound 61 were obtained. These products were
converted to tartaric acid sggt to obtain the captioned
conmpounds 60 and 61. Conpoun 0O "HNWR (ppm (300 MHz,
CDC13) 10
7.67(1H,d,J=7.3Hz),7.56(1H,t,J=7.4Hz), 7. 45(I1 H, d, J=

e o i g Sl
9 e i i o oy Y

)y g s g 8 bt

SR etk PO ) o s g

7 C7.45 (d, 1H J = 7.4 H
6@2%@13;‘%3&0“?28@@%, 6. 61((d IH J =8.4 H)z

ST PP ek AT g P20 2ol s s
A i ?Mﬁn b B sl b o0y 4o
f&')mo, %ﬁ ﬂg 2%'?3 %Eyzfs ?@%mﬂ)ls.@ﬁﬁ%%?@zlm
S ?33?(1‘2'23%{)&3131%2 KngdP o BPphi i SE80, -2
o LGP o ac  sal 1 Compound 62)
g?a%gz @lﬁ I4?rexa I e 11, using 6p- nal oxanmine in place

and using 3-fluorophthalic

Fﬂ ! éj4e in pl ace of phthalic anhydride, 42 ng
TPl

29% of free formof the captioned

Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6a-yl)-
phthalimide-tartaric acid salt (Compound 64)

OH
\/\N 3

4@%

In a manner similar to the method described in Example 11, using 6a-
naloxamine in place of 6B-naltrexamine, and performing heating to reflux for 20
hours, 24 mg (yield: 26%) of free form of the captioned compound 64 was obtained.
This product was converted to tartaric acid salt to obtain the captioned compound 64.
'H-NMR (ppm) (300 MHz, CDCl3)

7.81-7.85 (m, 2H), 7.69-7.73 (m, 2H), 6.82 (d, 1H, J = 8.2 Hz), 6.59 (d, 1H, ] = 8.2
Hz), 5.75-5.90 (m, 1H), 5.16-5.24 (m, 2H), 4.83 (dt, 1H, J = 4.0, 14.2 Hz), 4.65 (d,
1H, J=4.0 Hz), 3.12 (d, 2H, J = 6.3 Hz), 3.11 (d, 1H, J = 15.2 Hz), 297 (d, IH,J =
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5 conmpound 62 was obtai ned. This product was converted
to tartaric acid salt to obtain the captioned conpound
62. 'H NWR (ppm) (300 N+E 13) 7.74 (111, dt, J =
4.0 Hz), 7.68 (111, .8 Hz), 7.38 (111, t,
3 Fh) 6.77 (1H, d J 8 1 Fh) 6. 65 (1H d, J
5.76-5.86 (11-1, , 5.15-5.24 (3H,

7.7,

et s

sf é%%%g?g(rﬁ%ﬁ) é317223§£1g %ﬁ)qj)s'dzgs;%ﬁ.n %(&H -
e Ensastlin gy (L 02 0 e ) T s

AR OHz)215(1HdtJ:120 4.0 H),
Fagp (1H , 1.45-1.52 (3H, (free form Mass

A 17 S %P%fadtagi@ 3y aﬁéﬁﬁi L

. qu t.hal i m.det.art Cc_aci It (Compound 63) CH
dgorep Q’aﬁﬁH Gigig s ‘?Lé 8384 descr | bed in
Exanpl e 11, using 6a 151 0.5 10 nal oxam ne in place of
60-nal trexam ne, aqd usi ngy3=f | uorophthalic anhydride
in place of phthal it ) apd perform ng heating
to reflux for 20 hours, s ield: 329 of free
formof the captioned c#& as, obt ai ned. This
product was converted to y_galt to obtain
the captioned conmpound 63% 4 spf) (300 MHz,
CDCl13) 7.82-7.92 (m 2H), 7.5 , 1H, J = 7.4 Hz),
6.98 (d, 1H, J = 8.2 Hz), 67(7(d 1H J = 8.2 Hz),
5.95-6.04 (m IH), 5.33-5.42 Tﬁ] ZFD 4. 99 (dt, 1H, J =
4.1, 14.0 Hz 28, (d 2H

)= %a H?}mgfssﬂ’féaf(ta tlgelmgfhf’é deierged 'WJ-E ample 3%
H

palpgarBingh @iﬂce fﬁr?ff rpltg 631?9”&6&5(‘?& Zéﬁwropiﬂiaée a@ﬁ@@de i place of

pﬁlt)hafuf: al%ydnae,rgnd I\}é%rf%rﬂgl% llleatlngA'th'éMx t:(L)Z‘ 20 hours, 70 mg (yield:

32%) of free form of the captioned compound 65 was obtained. This product was

converted to tartaric acid salt to obtain the captioned compound 65.
'H-NMR (ppm) (300 MHz, CDCl;)

7.84 (dd, 1H, J= 4.4, 8.2 Hz), 7.51 (dd, 1H, J = 2.2, 4.4 Hz), 7.37 (dt, 1H, J = 2.2,
8.2 Hz), 6.81 (d, 1H, J = 8.3Hz), 6.61 (d, 1H, J = 8.3 Hz), 5.86-5.77 (m, 1H), 5.24-
5.17 (m, 2H), 4.85-4.79 (m, 2H), 4.64-4.63 (m, 1H), 3.09-3.13 (m, 1H), 2.97 (d, 1H,
J = 6.6Hz), 2.67 (dd, 1H, J = 6.8, 18.4, Hz), 2.57 (m, 1H), 2.20-2.30 (m, 3H), 1.79-
1.87 (m, 1H), 1.51-1.65 (m, 4H) (free form)

Mass (ESI) : 477(M"+1)
Example 66
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6a-yl)-phthalimide-tartaric acid salt (Compound 66)
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Exanpl e 64 Synthesis of N-(17-allyl -

a- epoxy- 3, 14- di hydr oxynor phi nan- 6( x-yl ) -

pht hal i m detartaric acid SalnL Compound 64) OH 15 64
In a manner simlar to the % od described in Exanple
11, using 6a nal oxam ne in place of 60-naltrexam ne,
and performng heating to reflux for 20 hours, 24 ng
(yield: 26% of free form of I_}he capti oned corrpound 64

was obtai ned. Thi s[:F/ed A converted to tartar| c
acid salt to obtainkthe ¢a

 '- cPmpound 64. ' H NWMR
(ppm (300 MHz, CDCI3) 7.3 2H), 7.69-7.73 (m

2H), 6.82 (d, 1H, J = 8.3 "’@. 9 1H, J = 8.2
1 i

Hz), 5.75-5.90 (m 1H), 5. : H, 4.83 (dt,
1H, J = 4.0, 14.2 Hz), 4.65%¢0on! FH=J = 4.0 Hz), 3.12
(d, 2H, J = 6.3 Hz), 3.11 (d, 1 H J = 15.2 Hz), 2.97
(d, 1 H J =20 152 0 6.9 Hzpp 2.52-2.71 (m 2H),
2.17-2.34 (m 3H), 1.50-1.89 (m 4H) (free form WMass

N (17 fhdf bl b APl GRBIRT S Bxhple 11, wing 661 )
é&l‘%"é‘?ﬁ Bl %%ﬁ%"@?ﬁ%?%ﬁlﬁérﬁt@%{%ﬁﬁ%ﬁ%ﬁﬁ%% WAt 20
@Bu@x@@mg?gﬂei'd 25%) 3¢ ﬂ@@ﬁorﬁf&fgﬁ%% n{e@c&ilaﬁ(ﬁﬁg%fgdwas obtained.

pnaltr m ne, usin

TGt Wil kB rted @@%9;&% 9‘?§‘ safth &q&ﬁ%%a{}ﬂog&%dﬁ&uﬁnﬁ 66.

ours
'H-NMR (ppm) (300 MHz, CDCl3)

7.81-7.87 (m, 2H), 7.68-7.74 (m, 2H), 6.81 (d, 1H,J =79 Hz), 6.59 (d, 1H, ] = 7.9
Hz), 5.08 (bs, 1H), 4.83 (dt, 1H, J = 3.9, 14.1 Hz), 4.65 (d, 1H J = 3.9 Hz), 3.15 (d,
IH, J = 6.8 Hz), 3.07 (d, 1H, J = 18.4 Hz), 2.69 (d, 1H, J = 6.6 Hz), 2.63 (d, 1H, J =
6.9 Hz), 2.43-2.19 (m, 5H), 1.79-1.91 (m, 1H), 1.49-1.69 (m, 3H), 0.83-0.92 (m, 1H),
0.54-0.59 (m, 2H), 0.12-0.17 (m, 2H) (free form)

Mass (ESI) : 473(M"+1)
Example 67
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

60t-y1)-3-fluorophthalimide-tartaric dcid salt (Compound 67)

In a manner similar to the method described in Example 11, using 6a-
naltrexamine in place of 63-naltrexamine, using 3-fluorophthalic anhydride in place

of phthalic anhydride, and performing heating to reflux for 20 hours, 5 mg (yield:
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10 32% of free formof the captioned conpound 65 was

obt ai ned. This product was converted to tartaric acid

salt to obtain the captioned compound 65. 'H NVR (ppm

(300 MHz, CDC13) 7.84 (dd, 1H*J = 4.4, 8.2 Hz), 7.51

(dd 1H J = 2.2, 4.4 Hz), 7.37 (dt, IH J = 2.2, 82
6.81 (d, 1HJ:83Hz 6.61 (d, 1H, J = 8

?m g ik ol bt Hekapingd cqmp Fagfi i%&%%'%i%d z‘@i pfcu'ig
Fojveis 8B hastads fia'saR g obhinteg caprighed Firmnqyilsy. 231 ég‘
(1@_%@%'{)3@06%@ dﬁéls) (ESI) : 477(M++1) Exanple 66

AT Ee R B TV 70 0, B, Py L5 Y R R . 5
dzﬁﬁée‘g@mﬁ%ﬁé? f. ([ S‘{%?acf“a%f?r RS SEENn, 5 =
B i, Srogesp Jﬁéaﬁ"%sﬂﬂa(?ﬁ@f i 92%5398531?éﬁ9f0r%2 Hz)
o fa%‘é%?witéhﬁnﬁ@éﬁ?%pf oD AR e Db AN s B0 e . 014
EB&@} %bgﬁr fogg (?1r1lmgH§36 N $N$4(?pmm 2&5?%% (d,
Mﬁs {55%34?1:@@“% 3= 91H14J1:|—|ng 465 (3' THI

H@ssls(d 1H J 6.8 Hz), 3.07 (d, 1 H J

e (32294(d| J=6.6 H), 2.63 (d, 1 H J
1. 49- %Y}%_%Lﬁ(‘ﬁ?f%fgﬁ)‘%%agérnbylg@tfmﬁ %poxytl,! %{%@y@%k(wrphman-
S Shivroratite fithag ptifsat BEGhooRas) =)

N-(17-cycl opropyl net hyl - 4, %aH epoxy- 3, 14- di hydr oxynor phi

nan-

In a manner similar to the method described in Example 11, using 6c-
naltrexamine in place of 6B-naltrexamine, using 4-fluorophthalic anhydride in place
of phthalic anhydride, and performing heating to reflux for 20 hours, 102 mg (yield:
34%) of free form of the captioned compound 68 was obtained. This product was
converted to tartaric acid salt to obtain the captioned compound 68.

'H-NMR (ppm) (300 MHz, CDCl;)

0.14 (dd, 2H, J = 9.6, 5.2 Hz), 0.55 (m, 2H), 0.87 (m, 1H), 1.59 (m, 4H), 1.84 (dt,
1H, I = 14.4, 10.0 Hz), 2.24 (tt, 2H, J = 14.4, 9.6 Hz), 2.31 (d, 1H, J = 7.2 Hz), 2.38
(ddd, 2H, J = 26.0, 12.8, 6.4 Hz), 2.64 (d, 1H, J = 6.8 Hz), 2.68 (d, 1H, J = 7.2 Hz),
3.07 (d, 1H, J = 18.8 Hz), 3.15 (d, 1H, J = 6.8 Hz), 4.65 (d, 1H, J = 4.0 Hz), 4.82
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15 6a-yl)-3-fluorophthalimdelartaric acid salt
(Conpound OH In a manner simlar to the nethod
described in Exanple 11, usi Eg%Ga- nal trexam ne in

pl ace of 613-nal trexam ne, g 3-fluorophthalic
anhydride in place of phthalic anhydride, and
perform ng heating to reflux for 20 hours, 5 ng (yield:

E”ﬂt 490 0214@!r a9 ﬁ%’; dti‘ﬁ faw?ﬂg P ?12‘} 554 ,7.38

t al ne his p é tonveér ric

5‘%6%@%&?5’?? AL R Kt 35569‘“ S 4%"10 Hz)
ﬁge ) 6.82 (d, 1HJ:78Hz)660(d 1H J 5 =
7 EE%"482(dt 1HJ 3.9, 141Hz)46g(d IH,
; 1H, J Hz), 3.08 (d, 1 H J
M?L%A(Egﬂz%lgé (d "1 H J = Hzg 2. 64 Ed, 1H J
2.21-2.42 5 1 91-1. 53 4H) |
E)E%g?péé'%%(m 1H), osgmo Sgl)(m 2H) , Olgmolf)S(m

2H) (fsrgrﬁglegg P ﬂwg’c?clggl%ﬂdmetﬁﬁ]li(% el}(}xy-31 Pa. ?ﬁ%%xymorphman—

Synt he

4, bas; epo ydr oxynor phi
SR REX G ARBRA BTl 0 SECCChmiotaa B8 can
(Conpound 68) OH 68 In a mapper simlar to the nethod
described in Exanpl .'gl,, 6a 15 naltrexanine in
pl ace of 6p-naltrex nel iu
anhydride in place of p\ . g~qndride, and
perform ng heating to ref m rs, 102 ng
(yield: 34% of free for 9 oned conpound 68
was obt ai ned. This product o[gonverted to tartaric
acid salt to obtain the capt| oned conmpound 68. 20
" H NMVR (ppn) (300 MHz, CDCL3)¢90. 14 (dd 2H, J = 9.6,
5.2 Hz), 0.55 (m 2H), 0.87 (m | ,159(m4|—|)
% 482 Qda@qq%lsl;{' su‘%u grltodfge mf&}od%escré)bgzq_ég'a:g&le é uSmg

hexahydrophthalic anhydride in place of phthalic anhydride, 34 mg (yield: 47%) of

free form of the captioned compound 69 was obtained. This product was converted
to tartaric acid salt to obtain the captioned compound 69.
'H-NMR (ppm) (300 MHz, CDCl3)

6.75 (d, 1H, J = 8.2 Hz), 6.61 (d, 1H, J = 8.2 Hz), 5.10 (d, 1H, J = 8.2 Hz), 3.98
(ddd, 1H, J = 4.5, 8.3, 13.1 Hz), 3.10 (d, 1H, } = 5.1 Hz), 3.04 (d, 1H, J = 18.4 Hz),
2.84-2.90 (m, 2H), 2.58-2.77 (m, 3H), 2.28-2.39 (m, 3H), 2.10-2.18 (m, 1H}, 1.23-
1.94 (m, 14H), 0.83-0.85 (m, 1H), 0.51-0.57 (m, 2H), 0.13-0.14 (m, 2H) (free form)
Mass (ESI) : 479(M*+1)

Example 70
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6p-yl)-2,3-diphenylmaleimide-tartaric acid salt (Compound 70)



10

15

(ddd, 2H, J = 26.0, 12.8, 6.4 Hz), 2.64 (d, 1H J = 6.8
Hz), 2.68 (d, 1H, J = 7.2 Hz), 307(d 1H J = 18.8
Hz), 3.15 (d, IH J = 6.8 Hz}, 4.65 (d, 1H J = 4.0
Hz), 4.82 155 (brdt, 2H, J —5164.4, 4.0 H), 6 60 (d,
IH, J = 8.4 H), 6.81 ( 8, (td

1H, J = 8.4 Hz), 7.3
(dd, 1H J —72 2.4 Hz),
(freeforn) Mas (ESI)

1H J =80, 2.4 H), 7.5
7.85 (dd, 1H, J = 8.0, 4.

: 491(M +1) 5 Exa Q.
N-(17-cycl opropyl ne A' 3

nan- 6(3-yl)-hexahydrophta
(Conpound 69) OH 69 In3a
described in Exanple 11, u ) & xahydr opht hal i c
anhydride in place of phth ¢ @nahydhi de, 34 ng (yield:
47% of free formof the captioned conpound 69 was
obt ai ned. This product was corfderted to tartari c aci d
salt to obtain the captioned conmpound 69. 'H NWVR (

i g memgshihp iR &%thfé'ﬁba&lb%%ﬁ@@leé%@ﬂnég "
SRy eftic goffa?in fack oyl hics Vit bying Buctle 3y
o S oy 85T 80 e f S epoppons
W&%ﬁt_)ﬁ&e& ;Ignfl%pdi‘ggﬁ% 6‘%§y néﬁes? ég &?ﬁ)ic adB 3t {OED?ﬂtAin:the |
BB, Ryl ef i co tar tari caci o oal
(FNRAL Iy Bod PRI IH,)

7.49 (d, 4H, J = 7.2 Hz), 7.33-7.39 (m, 6H), 6.74 (d, 1H, J = 8.0 Hz), 6.61 (d, 1H, J

, 14- di hydr oxynor phi
. taric acid salt
der sjpmRhar to the method

= 8.0 Hz), 5.20 (d, 1H, J=8.0 Hz), 4.08 (ddd, 1H, J = 4.4, 8.2, 13.0 Hz), 3.13 (d, 1H,
J =52 Hz), 3.06 (d, 1H, ] = 18.4 Hz), 2.61-2.94 (m, 3H), 2.31-2.40 (m, 3H), 2.14 (dt,
1H, J = 3.2, 103 Hz), 1.71 (d, 1H, J = 12.8 Hz), 1.47-1.53 (m, 3H), 0.82-0.89 (m,
1H), 0.53-0.55 (m, 2H), 0.13-0.14 (m, 2H) (free form)
Mass (ESI) : 574(M")
Example 71

Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6p-yl)-2-phenyl-succinimide (diastereomer mixture)-tartaric acid salt (Compound 71)

i@-f:&

In a manner similar to the method described in Example 11, using 2-phenyl-

succinic anhydride in place of phthalic anhydride, and using toluene as a solvent in
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S 70 In a manner simlar to the nmethod described in
Exanpl e 11, using 2,3 diphenyl mal eic anhydride in place
of phthalic anhydride, and u](sjg'.ﬁg toluene as a solvent
in place of DMF, 98 ngy (yield:" 58% of free formof the
capti oned conpound 5 70 was obtained. This product was
converted to tartaric acid salt to obtain the

GRE bPDARRE XA0A 0eld 1050 BOME 1oBR Tt O rinsCa P
Eppipred potlept Lymiiolng (i rplult Ry el ifeia
it dbin i apripfleogmina ) ) 200ty I T
MR R dOMIZ Eboi, T2 T T0leat0 88 (m
éxw{az%p'fl)% 71%05@‘} §§,7'§}(H§§.)‘g KL5ePubPk o ABPE, § 30 Hy), 3/ M 11,
afdNy @Pzié@s; Wpéﬁ)gﬁ'lmb’/ kmﬁzﬁf}%ﬂgg@’ éf:[, }4:'1@@111‘1?,02.‘5@9.%9 (m,

hi nan- e sucern | ast er eone
¥oxt - i ' ty 71) L
A SR I S 2, TR 0 o S e e e TR i 193 o
i ~ph I ignj ' [ C f aki
{3085 OB S0 LT RS 03s B PR 3O B T 2t g
é e of DMF, 113 ny (yield: 78% of free form
?d@stereoner m xture) of the captioned conpound 71
I hi s product was converted to tartaric
Q@E}%(sj?@% I'?&%owgbt aig the captioned conpound 71. 1H NMR
?%%le( 0 MHz, CDC13) 7.23-7.37 (m 5H), 6.73 (d, 1H,
=8.0™Hz), 6.60 (d, 1H, J =8.0 Hz), 5.17 (d, 1H J

Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

60-y)-3,4,5,6-tetrahydrophthalimide-methanesulfonic acid salt (Compound 72)

In a manner similar to the method described in Example 11, using 6-
naltrexamine in place of 6@-naltrexamine, using 3,4,5,6-tetrahydrophthalic anhydride
in place of phthalic anhydride, using toluene as a solvent in place of DMF, and
performing heating to reflux for 22 hours, 18 mg (yield: 13%) of free form of the
captioned compound 72 was obtained. This product was converted to
methanesulfonic acid salt to obtain the captioned compound 72.

'H-NMR (ppm) (400 MHz, CDCl;)
6.79 (1H, d, J = 8.3 Hz), 6.57 (1H, d, J = 8.3 Hz), 4.61 (1H, dt, J = 14.2, 4.0 Hz),

455 (1H, m), 3.12 (1H, d, J = 6.6 Hz), 3.05 (1H, d, J = 18.5 Hz), 2.6-2.7 (2H, m),
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4.08 (m 2H), 3.10-3.27 (m 2H), 3.03 (d,

.8 Hz), 2.58-2.87 (n1 4H), 2.31-2.38 (m

: tlH,J:32 10.3 Hz), 1.68 (d, 1H, J =
.8 Hz), 1.37-1.50 (m 3H)15&) 82-0.89 (m 11-1),

0. 53 0.55 (m 2H), 0.13-0.14 (m 2H) (free form Mass

(ESI) : 500( M+) Exanple 72 Synt hesis of

A3 i QU5 88 TP Y oy 3 € R st 6, TR W64 AL, ),
d thanesulfonlc
g% é%éﬁt m@(%g‘[?cﬁi{?&??é) BM%(% &“"F OWanner sinil ar
> escribed in Exanple 11, using 6a
h§¢¥?€§§ﬁ12&gﬁﬁ pl ace of 6(3-naltrexamni ne, using
gi , 5, 62t etrahydrophthal i c anhydride in place of
i anhydri de, using toluene as a solvent in place
of DME, &@d Perforn1qg heating}to reflux for 22 hours
18 g Syythesis of ¥{dy-aljyl PEEPPIY-fal drdideoxymgsphinare6b-yD)-
% nggund 72 was gobtained. This product was converted to
-t mgxﬂphm@l%rcmath%ﬁswf%c apid srlh (CorapeunstiBned
conpound 72. ' H NWR (ppn) (400 MHz, CDC13) 6.79 (1H, d,
J = 8.3 Hz), 6 57 ( d JC&18.3 FE), 4.61 (1H, dt, J
NE (11-1, d, J = 6.6
'3.05 (1H, d = ! 2 6ff 2. 7 (2H nm, 158
8H, m, 2 05- 2 2 ‘ .8 (5H, m,
9 (1H m,
ce/form Mass (ESI)

‘O!—\I\JEII

B UIONT

N S

P WN®
I+

IN

o>

(f
Exanple 73 5 Synthes d
1yl -4, 5a-epoxy- 3, 14%11| hydr oxynor phi nan- 6p-yl)
, B, 6- tetrahydrophthalln1 enet hanesul fonic acid

&Cbnpound 73) 30
n a manner similar to the method described in Example 11, using 6f-

(
(2H. ), 0.1-0.2 (
(M)

(7] o

o) —

-9z
-PACDOAI\J

naloxamine in place of 6@-naltrexamine, using 3,4,5,6-tetrahydrophthalic anhydride
in place of phthalic anhydride, and using toluene as a solvent in place of DMF, 216
mg (vield: 71%) of free form of the captioned compound 73 was obtained. This
product was converted to methanesulfonic acid salt to obtain the captioned
compound 73.
'H-NMR (ppm) (400 MHz, CDCl3)

1.35-1.46 (3H, m), 1.64 (1H, m), 1.76(4H, br), 2.26 (1H, dd, ] = 12.4, 4.8 Hz), 2.33
(5H, br), 2.54-2.65 (3H, m), 2.92 (1H, br), 3.07 (1H, d, ] = 18.4 Hz), 3.13 (3H, brd, J
=6.0 Hz), 3.82 (1H, ddd, J = 12.8, 8.4, 48 Hz), 5.04 (1H, d, J = 8.4 Hz), 5.16 (2H,
brd, J = 20.4 Hz), 5.20 (1H, d, J = 10.8 Hz), 5.80 (1H, ddt, J = 16.8, 10.0, 6.8 H2),
6.62 (1H,d,J=8.0Hz),6.75 (1H,d,J=8.0 Hz) (free form)
Mass (ESI) : 463(M'+1)
Example 74

Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6a-yl)-

3,4,5,6-tetrahydrophthalimide-methanesulfonic acid salt (Compound 74)
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In a manner simlar to the nethod described in Exanple
11, using 6p- nal oxam ne in place of 60-naltrexam ne,
usi ng 3, 4,5, 6-tetrahydropht haﬁ]c anhydride 10 in place

of phthalic anhydride, and u$ g toluene as a sol vent
in place of DWF, 216 ng (yield: 719% of free form of

t he captioned conmpound 73 was obtai ned. This product
was converted to nethanesul fgnic acid salt to obtain
the captioned conpeyne 73 NVR (ppm (400 MHz,
CDC13) 15 1.35-1.46 (3H &), 4 (QH m, 1.76(4H,
br), 2.26 (1H, dd, J = 128 w24, 2.33 (5H, br),
(1H, d, J = 18.4
1H, ddd, J =

HJ "4 Hz), 5.16 (2H,

]

2.54-2.65 (3H m, 2.92 (APALEP, |3,
Hz), 3.13 (3H, brd, J =6 &
i

12.8, 8.4, 4.8 Hz), 5.04 (
brd, J = 20.4 Hz), 5.20 (IH, d, J = 10.8 Hz), 5.80 (IH
ddt, J = 16.8, 10.0, 6.8 Hz), 746.62 (1H, d, J = 8.0
Hz), 6.75 (1H, d, J = 8.0 Hz) (free form Mass (ESI)
463( Mt+

N L7 i S By S e i Bl ddnosiag g -
Al S TSP
Rl SRR R Sab R e, o
S e R e B o e Rt
o AR P B2t Doty 20
SRR R ouly B! e
AR ELSUBORAL, Cherft NVR (ppm) (400 Mz, CDCI 3)

6.81 (d, 1H, J = 8.1 Hz), 6.60 (d, 11, J = 8.3 Hz), 5.83 (m, 1H), 5.22 (d, 1H, J =
17.3 Hz), 5.19 (d, 1H, J = 10.0 Hz), 4.60-4.64 (m, 1H), 4.56 (d, 1H, J = 3.2 Hz),
3.09-3.13 (m, 3H), 2.97 (d, 1H, J = 6.6 Hz), 2.65 (dd, 1H, J = 6.6, 16.8 Hz), 2.58 (d,
1H, J = 7.8 Hz), 2.25-2.34 (m, 5H), 2.06-2.13 (m, 1H), 1.77-1.82 (m, 4H), 1.64 (d,
1H, J = 9.5 Hz), 1.43-1.54 (m, 2H) (free form)

Mass (ESI) : 463(M*+1)
Example 75
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6f-yl)-2,3-dimethyl-maleimide-tartaric acid salt (Compound 75)

In 10 ml of acetic acid, 100 mg (0.29 mmol) of 6p-naltrexamine was
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6.60 (d, 1 H J = 8.3 Hz),
J = 10 17.3 Hz), 5.19 (d,

6
5 '

| 64 1 H, 456 (d, | H J
= 3. . 3.09-3. 3H)186n2 97 (d, 1H, J = 6.6
Hz), 2.65 (dd, 1H J = 6.6, 16.8 Hz), 2.58 (d, 1H, J =
7.8 Hz), 2.25-2.34 (m 5H), 2.06-2.13 (m 1H)

il s b ol
@?r%ng;f?%&ggr Frl’f% tll']xy rnnfuge atelgg‘;((g/ f 29110815hy('][he reaction
e %@%ﬁ@éﬁga }7‘%‘5"?"@? (Tt ppate ST A e s
TPotas R W B (B e RRTRT eI, aidoncianyrisdraipm
B e P
Wﬂﬁ)r?llol‘rﬁwe 61‘%:911(9 f rst»\%ré AL b@d’Rﬁar ﬁ%dj wﬁﬁ W, Qegr?%l? é;ii%l}'atedr%aline,

, 1
1
1

reaction m xcture concen rate

b8 SEBCkb OBl Bl gfe SZR S PElERLSS t§° Ba{ilh 2rude product.

Bﬁ"%?‘nﬁ% kT G I‘é’ﬁﬁ%ﬁﬁaﬂ%d&'@@g& i i B gty
BRI 38 5k GRS 00 o B o S 1pf b8 PR s rhis
}pffducp P SHBHBEE BRHSCodS ?%“% ST e %éﬁﬁ%i%ﬁwépaméi%
I B D Ta 0 M ) Ot o PP d aait 'to-obtain
BRGIPR, 190°C 60 CROHRE sl ot 1L 1 7 BRI SR8 Wt i 3.47
T B s f B ol oyl i, 3l e <brs( ?ﬁ? %.s" %Psﬁ” (brd
2801 Fo AL reia d 170 g G, ?‘SEbrfg_lﬂi' [g)32Ho),
%@6137 M @?@ o.g{gbrf,ﬁgggo.%{o?ny b 219, 833QuR* 2119 {8 form)
Mass (ESI) : 451(M"+1)
Example 76
Synthesis of N-(17-cyclopropylmethyl-4,50-epoxy-3,14-dihydroxy-

morphinan-6a-yl)-2,3-dimethyl-maleimide-tartaric acid salt (Compound 76)

In a manner similar to the method described in Example 75, using 6a-
naltrexamine in place of 6B-naltrexamine, 8 mg (yield: 7.5%) of free form of the

captioned compound 76 was obtained. This product was converted to tartaric acid
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Mass (ESI) : 451(M +1) Exanple 76 Synthesis of
N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-

nor phi nan- 6(x-yl) -2, 3-di net hy%mal eimdetartaric acid
salt (Conpound OH 20 76 In a nner simlar to the

met hod described in Exanple 75, using 6a- naltrexam ne
in place of 60-naltrexamne, 8 ngy (yield: 7.5% of free

fsali (%taiB'?ﬁe c@ﬁ%&f%&ﬁﬁ%und 76 was obtained. This

product was conver o tartaric a'cid 161 0 salt to

s M ) GO AP RP S I T 1) 6. 56 (. 1t 9 =
o, £ 4t fsolosyt P ited B 18 L4 ety
TSI - Fo%lp SR Bl 2070 3 fl LTt 20
b Afedncinl 03 g 400 ) TR LB 1,
i?)f’(bﬁﬁ il}n&é@hgﬁ‘g @5') hlg,f g%f]gt gfs{% Hﬁ?ﬁﬁﬁ% (m, 1H), 0.81-0.90
Ut B 048 RO S M0t o, BHETEe b o) Y ot e tar

M B3 6 4R of "B (5 nal t r exa e vs. i ssol ved.

?,}%mgﬁe'}? (0.38 nmol) of 3,4,5,6-tetrahydrophthalic
nhyédride and 114 15 L (0.82 mol ) of triethyl am ne

v SHBLA PR ool BB RSB L athis e,
1. 68 ' ine. and .
iSRRGl AT RS i BRe mel el RO a2
was h_eated_to reflux for 1 te)glur. Thereafter, the
reacti on m xture

In 3.3 mL of chloroform, 113 mg (0.33 mmol) of 6B-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 thereto, 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, and the
resulting mixture was heated to reflux for 1 hour. Thereafter, the reaction mixture
was allowed to cool to room temperature, and concentrated by an evaporator.  To
the resulting mixture, 3 mL of methanol and 300 pL of 28% aqueous ammonia were
added, and the mixture was stirred at room temperature for 4 hours. Water was then
added to the reaction solution, and the resulting mixture was extracted with

chloroform. Organic layers were combined, washed with water and saturated saline,
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was allowed to cool to roomtenperature, and
concentrated by an evaporator. To 20 the resulting

m xture, 3 nL of methanol and 300 pL of 28% aqueous
ammni a were added, and thel& xture was stirred at
roomtenperature for 4 hours. Water was then added to
the reaction solution, and the resultlng m xt ure was

?6‘&‘6%%%8%81%%‘%%{?%&3‘5@1 DSkl bl forude gsodyet.
e st Rin@ N SR TR TR BY WSS Bertafumb o ER Malezraphy o
Bhfh A LB TRl {72%?86?%? Tt T ConyiPhedt wdgﬂ ¢ This
BeP ety B eREarePI e st Aol qbtai Bthadpnihc

C&%ﬁl on 5 corrpound 77 "H NMR (ppm (300 WMHz, CDC13)
0.52 (2H, m), 0.84 (1H, m, 1.43 (3H m,

%"‘MGPE{&%U‘%@ ﬁﬁ“ﬂbr? 2, 53123&3:;') tg o% :1%|2 8
“033H. 50 sécﬁféﬂs@%@m P4t . iﬁg@l% £ %ré br),
gg?ncaﬁetd;g sﬁ%‘?h’r@? 520 58 R MRSS6d BHL ' 3.0Y (W 1= 18 4
Kb e s b B S B IR Y 1R don e e S =
Aaae 63D THas 15 St it S BBcr i bed | n Exanpl o 77

e 85%1‘9 ATURETT, et r anydt ophthal ¢ anhydr i de. 13 mg

%I el 19%9 of free formof the captioned conpound 78

ned. This 20 product was converted to
rretha eslfonh% idsalt to
e (

conpo ?ﬂ!lt 985 0 Y“(lglﬁfﬁfyl(f@&y t r-lept@%tejfgl) élh?&]roxy-

morphinan-63-yl)-cis-1,2,3,6-tetrahydrophthalimide-methanesulfonic acid sait
(Compound 78)

In a manner similar to the method described in Example 77, using cis-1,2,3,6-
tetrahydrophthalic anhydride in place of 3,4,5,6-tetrahydrophthalic anhydride, 13 mg
(yield: 11%) of free form of the captioned compound 78 was obtained. This
product was converted to methanesulfonic acid salt to obtain the captioned
compound 78.

'H-NMR (ppm) (300 MHz, CDCl3)

0.10 (2H, m), 0.51 (2H, m), 0.83 (1H, m), 1.12 (1H, t, ] = 7.2 Hz), 1.18 (1H, t, ] =
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0.10 (2H m, 0.51 (2H, n), 0. 83 (1H n), 1.12 (1H t,
J =7.2 Hz), 1.18 (1H, t, =163 0 7.2 Hz), 1.25 (1H
m, 1.42 (2H, dd, J = Hz), 1 62 (2H, brdt, J
= 13. 2 3.3 ru) 2.07- 2 2 f , n) 2.28 (1H, dd, J =
12 3, 4 8 Hz), 2.35 (2H, d J = 6.3 Hz), 2 55-2. 69
(4 3. 05- 3 09 (3H ny, 3. 88 (1H, ddd, J = 13.2,

3372111%5‘ 1%'@}1 éﬁ)sg‘%(zgéﬁ dgbj 41303 @EH)%) EIZ?% Zi-hgoé"dt( 37 139,33
ud, g'%))z A4 eR1T Y D ABSS dETD 123285 N ]2)35 B0 1% 63 Ha),
61 oHeh P00V & BELTPORY P LS EONY s o o
WYL 53 ol SRS SN 1% 1A FTR 0.1 -
?’-‘?H?V@*% PR Var opht hal 1 c anhydri de. . 5 mg (yi el d: 5%
% (quf gw@gﬁclﬁhe captioned conpound 79 was obtai ned.

was converted to net hanesul fonic acid

5%' hc_)?)bt ain the captioned conpound 79. 'H NVR (ppm
P CDC13) 0.18 (2H, M), o 57 (2H, ), 0.89 (3H,

AE ﬁ?%%ﬂﬁf%éfw-c“%pmy%ei BT, ﬂ%ﬁox%—%—%%ﬁﬁfo#—' )
2 32 lgmygﬁzyiﬂl Z%blogr ﬁﬁréwldedn%a?efp}forac agld_sa]é

E@m (1H d J=81H), 6.75(1H d J = 81
PP orm) Mass (ESI) : 437(M++1) Exanple 80
Synt hesis of N (1 OH

7-cycl opropyl net hyl -[Zr5a:Npoky-3,
nmor phi nan- 6(3-yl ) -2, 3- pyrigdi

3 ar goi m denet hanesul f on
ic acid salt (Conpound 89) : “g N
o)

OH
79

In a manner similar to the method described in Example 77, using 1,2-

4-4i hydroxy 164

cyclopropanedicarboxylic anhydride in place of 3,4,5,6-tetrahydrophthalic anhydride,
5 mg (yield: 5%) of free form of the captioned compound 79 was obtained. This
product was converted to methanesulfonic acid salt to obtain the captioned
compound 79.

'H-NMR (ppm) (300 MHz, CDCl5)

0.18 (2H, m), 0.57 (2H, m), 0.89 (3H, m), 1.25-1.45 (8H, m), 1.53 (1H, ddd, J =
12.9, 7.8, 4.5 Hz), 1.69 (1H, brd, J = 13.5 Hz), 2.19 (1H, m), 2.32-2.45 (2H, m), 2.48
(2H, dd, J = 7.8, 3.6 Hz), 2.61-2.70 (2H, m), 3.70 (1H, m), 4.99 (1H, d, J = 8.1 Hz),
6.60 (1H, d, J = 8.1 Hz), 6.75 (1H, d, J = 8.1 Hz) (free form)

Mass (ESI) : 437(M"+1)
Example 80

Synthesis of N-(17-cyclopropylmethyl-4,5u-epoxy-3,14-dihydroxy-
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OHO0OOOH4801In 3.3 n. of chloroform 113 ng (0. 33
mol ) of 60-nal trexam ne was 5 dissol ved, and 57 ngy
(0.38 mmol ) of 2, 3-pyridi nedil&ar boxyl i c anhydri de and
136 L (0.96 mol ) of triethylam ne were added thereto,
followed by stirring the mxture at roomtenperature
for 2 hours. Thereafter, 227 L (1.63 mml) of
e o 2 iAol R lor 34 flt (Compound
ted to reflux for 3 hours. The m xture was al | owed
to cool to roomtenperature 10 and aqueous saturated
sodi um hydrogen carbonate s@{tion was added to the
reaction mxture, pech Jpy~extracting the m xture
with chloroform O ganic wer conbi ned, washed
wi th water and saturat ed 55 ed over anhydrous

magnesi um sul fate and cé Qtbd M obtain a crude
product. This reaction p?g@ s "disgolved in 3 nL of
acetone and 1.5 nL of 3N 1 dHoC ric acid was

added, followed by heating the m xture to reflux for 27

hours. Water was then added #80 the reaction sol ution,
and the resulting m xture was extracted with

chl or r ol é"ﬁf ' ﬁ%%,_ %%g yvi ’i p
wat er Qﬂ;gé’)%lggfg@gtkdgo s’gﬁ?ﬁg, d% Iglg‘m?ver alﬁ y roursl

i | ] 1 . . ai . Or
I L AN e o

?U._% inh‘h@lg g}dﬂﬁleﬂﬁ%ﬂﬂ@ vkt SH-AMREQ8! BRBYed By ng'ﬁh i)ggre at

yi el d: of free formof the captioned conpoun

T3 dhpdiate MRS hSORY eThedaftq, 721 a,hggﬁéy ﬁnﬁ]ﬁ%&%@%ﬁ?lﬁh%and

to obtain the captioned conpoun

i R e R i B ik b R

g L, Hetghiinghiofebg Gifo g
= . z 5 7 .

bty ooty S it s o

Hﬁ){turg, £61%ovidd l@ eﬂl‘ictin]g fhe milturSwith HorotBrmt.” Organic layers were

combined, washed with water and saturated saline, dried over anhydrous magnesium

sulfate and concentrated to obtain a crude product.

This reaction product was dissolved in 3 mL of acetone and 1.5 mL of 3N
hydrochloric acid was added, followed by heating the mixture to reflux for 27 hours.
Water was then added to the reaction solution, and the resulting mixture was
extracted with chloroform. Organic layers were combined, washed with water and
saturated saline, dried over anhydrous magnesium sulfate and concentrated to obtain
a crude product. The thus obtained crude product was purified by silica gel column
chromatography to obtain 13 mg (yield: 8%) of free form of the captioned compound
80. This product was converted to methanesulfonic acid salt to obtain the captioned
compound 80.

"H-NMR (ppm) (300 MHz, CDCl5)
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5 (1H, dd, J =7.6, 1.2 Hz), 8.98 (1H, dd, J = 4.8, 1.2
Hz) (free form Mss (ESI) : 474(M +1) Exanple 81

Synt hesi s of 1

2-(17-cycl opr opyl net hyl - 4, 5a-%5poxy- 3, 14-di hydr oxy-

nmor phi nan- 6p-yl ) -4-fl uoro- 2, 3-di hydro-i soi ndol - |
-onenet hanesul fonic acid salt 10 (Conpound 81) OH 0 81

'2;0. B (R g@! %.g%t g%ﬂ{%ﬁ),b% (8, BBL D24l (e sh), PRI bt TP ),

(b QU O ORY | HIB, DURSHD i SPBKYaRE: & - THES Xy (RLROLD 0.8

an- 6p-y uoro- m de “obt dined I'n

SISO S NPT RMCEER S5 (14 373 1o
e T IR Lo 9, T80T L A PR 080 17
A R S e R e P e

Deps 305 TH O 20 538 (2H a0, 1= 6.8 )
?ﬁ&y?e:@ﬁ (2H, m, 3.05 (1H, d, J = 18.9 Hz), 3.10 (1H,

1o, YR B ooy g Sty i oy 2 o
ho@liip%ﬁ)@’ﬁ)y})_%-g%ﬁiﬁ,ﬁ'aqiﬁ):p@is;,_irgdol-lzl ;-K)(:F?eéréé%gf%nﬁ%%d salt
O A1), oy mot hyi - 4. 54 cpoxy- 3. 14 i hydr oxy-

mor phi nan-6(3-yl ) -6-fl uoro-2,3-di hydro-isoindol -1-onene
t hanesul fonic acid @JA\N oung 82) OH

=
=
=~
=~
oy
P

z ‘f,o
: OH
F

81

In a manner similar to the method described in Examples 25 and 28, using N-
(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6p-yl)-3-fluoro-
phthalimide obtained in Example 17 in place of N-(17-cyclopropylmethyl-4,5a-
epoxy-3,14-dihydroxy-morphinan-6p-yl)-phthalimide, 11 mg (yield: 13%, 2 steps) of
free form of the captioned compound 81 was obtained. This product was converted
to methanesulfonic acid salt to obtain the captioned compound §].

'"H-NMR (ppm) (300 MHz, CDCl,)

0.14 (2H, m), 0.54 (2H, m), 0.85 (1H, m), 1.47-1.73 (4H, m), 2.13-2.29 (4H, m),
2.38 (2H, d, ] = 6.3 Hz), 2.59-2.67 (2H, m), 3.05 (1H, d, ] = 18.9 Hz), 3.10 (1H, d,
J =5.4 Hz), 4.25 (1H, ddd, J = 13.5, 8.1, 4.8 Hz), 4.53 (3H, m), 4.68 (1H, d, J = 7.8
Hz), 6.62 (1H, d, J = 8.1 Hz), 6.76 (1H, d, ] = 8.1 Hz), 7.22 (1H, t, ] = 8.7 Hz), 7.42-

7.49 (1H, m), 7.64 (1H, d, ] = 7.8 Hz) (free form)
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82 In a manner simlar to the nethod described in
Exanpl es 25 and 28, using N
(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi n
an-6(3-yl)-4-fluoro- phthal i M&%e obtained in Exanple 16

~in place of N (17-cyclopropyl nethyl-4,5a 10

epoxy-3,14-dihydroxy-nnrphinan-6(3-y|)-phthalin1de, 19
iel.d: V steps) of free formof the captioned
@gﬁ%ﬁgﬁh'éggaﬁgqibtained. Thi s product was converted
t.o nmet hapesul fonic acid salt to obtain the captioned
Jﬁﬁﬂﬁﬁ%ngZ 1H NVR (ppn) (300 MHz, CDC13) 0.13 (2H
m, m,
2.15- §Y2t}1 ?‘&Hf 5%7 cycigvémslglergih“ &-epfxz--”el‘*sdlgwémxy-
@érghﬁa%wwoms@-cﬁm}om oot b e
Sué%_ip, 4.66 (1H, d, J =8.4 Hz), 6.60 (1H d, J
8‘?11’ 82)6. 77 (1H, dd, J = 8.1, 1.5 Hz), 7.11-7.82
(3H, m (free forn Mass %Eﬁl) : 477(M +1) 20 Exanpl e
83 Synt hesi s of <
2-(17-cyclopropyInB?ﬁAT boxy©3, 14- di hydr oxy-
mor phi nan-6(3-yl)-2, 3, 4& ; sexahydr o-i soi ndol -1 - onet
artaric acid salt (Cbnp‘ 16 6,0 83 In a manner
simlar to the nethod desed [ s es 25 and 28,
using N OH
(17-cycl opropyl met hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi n
an-6p-yl)-3,4,5,6- tetrahydrophthalim de obtained in
Exanple 77 in place of N (17- clopropylnethyl 5
4, 5a- epoxy- 3, 14- di hydr oxy- nnrphlnan 6 - pht hal i m de,
16 g 1 g imanger simjar o the wgtpd described it gxzmxnlﬁs 2hand 28, using N-
ﬂﬁloned conﬁﬁynd 83 was obtained. This product was
bhoxalerrapxlmethyi-Hanceporydnlidcdibrdraxsaorphisaro bl xi)ri-flaero-
|oned compound 83. 1H NMR ( nl (400 MHz, CDC13
eh (nade thﬁmgd m@(aglnlﬁjﬁ anlafse th'e (WFscyclopromylmethy}-4 Hos 4

(d, 8.1 Hz), 4.06 (dd
epoxy-3 14- dlhydroxy-morphman -6[3- yl)-phthahmlde 19 mg (yield: 25%, 2 steps) of

free form of the captioned compound 82 was obtained. This product was converted
to methanesulfonic acid salt to obtain the captioned compound 82.
'H-NMR (ppm) (300 MHz, CDCls)

0.13 (2H, m), 0.53 (2H, m), 0.85 (1H, m), 1.47-1.72 (4H, m), 2.15-2.27 (4H, m),
239 (2H, d, J = 6.3 Hz), 2.59-2.67 (2H, m), 3.06 (1H, d, J = 18.6 Hz), 3.12 (1H, d,J
= 5.4 Hz), 423 (1H, ddd, J = 12.9, 8.4, 3.6 Hz), 4.46 (3H, m), 4.66 (1H, d, J = 84
Hz), 6.60 (1H, d, J = 8.1 Hz), 6.77 (1H, dd, J = 8.1, 1.5 Hz), 7.11-7.82 (3H, m) (free
form)

Mass (ESI) : 477(M*+1)
Example 83

Synthesis of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-68-y1)-2,3,4,5,6,7-hexahydro-isoindol-1-one-tartaric acid salt (Compound
83)



10

15

0J =45 8.3, 13.1 Hz), 3.93 (d, IH J = 18.8 Hz),
85 (d, 1H, J = 18.8 Hz), 3.09 (bs, IH, 3.03 (d, 1H
= 18.3 Hz), 2.65-2.59 (m , 2.06-2.39 (m 9H),
.47-1.74 (m  8H), 0.83-0.85°(m 1H), 0.52-0.54 (m
H, 0.13-0.14 (m 2H) (free form Mass (ESI) :

1
3
J
1
2
46 +1) Exanple 84 15 Synthesis of
2-
2
a
t
(

(
17-al 1yl - 4, 5a- epoxy- 3, 14j hydr oxy- nor phi nan- 6p-yl) -

3(M

(17-

3,4,5,6,7- hexahydryyr*s M - one- et hanesul f oni c

id salt (Conpound“84) (F ' Inoa manner simlar to
e me

7.

thod described in Exaffphs and 28, using N

c

h

17-al |yl - 4, 5a- epoxy- 3, 14 w"» #/TOY phi nan- 6p-y1) - 3,
%

4,5,6 168 0 5 tetrahydroph
73 in place of N-(17-cycl opropybHet h
4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 643-yl ) - pht hal i m de
, 77 mg (yield: 52% 2 stegg) of free formof the
capti oned conpound 84 was obtai ned. This product was

Capt ShEi e R SO AP ed B bR e S fing -
SRty Phisycenfly 3. iy o huorhind -3 s
BN o el TP T o 1By -
??S’a'aepim%-%“'lﬂrﬂ?%gf’o@ﬁ?ﬂﬁk?%:yﬁjp%h%ﬁﬁ%mg bidg: 134 2
EE’?S;B o'g f%g @F{:@ Igle %3&?@%8 B&‘l}-’lgﬁm dgif_&g\gas‘]cib;( "13h19 plg)dagt was
vkl R BhRR SRRl APAHTEINE T

esi's
%‘W&’ﬁ)é@fﬁ%ﬁg% [ Soi ndol T~ onetartaric agid
Sgl7s (RIPWEY 1$5) 6.8\ q, 1H, T = 8.3 Hz) 4.54 (d, 1H, J = 8.1 Hz), 4.06 (ddd,
J=4.5,8.3,13.1 Hz), 3.93 (d, 1H, J = 18.8 Hz), 3.85 (d, 1H, J = 18.8 Hz), 3.09 (bs,
1H), 3.03 (d, 1H, J = 18.3 Hz), 2.65-2.59 (m, 2H), 2.06-2.39 {m, 9H), 1.47-1.74 (m,
8H), 0.83-0.85 (m, 1H), 0.52-0.54 (m, 2H), 0.13-0.14 (m, 2H) (free form)
Mass (ESI) : 463(M"+1)
Example 84

Synthesis of 2-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6§-yl)-
2,3,4,5,6,7-hexahydro-isoindol-1-one-methanesulfonic acid salt (Compound 84)

In a manner similar to the method described in Examples 25 and 28, using N-

(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6p-y1)-3,4,5,6-
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85 In a manner simlar to the nethod described in
Exanpl es 25 and 28, using N
(17-a|IyI-4,5a-epoxy-3,14-diq%groxy-nnrphinan-6a-y|)-3,

4,5, 6- tetrahydrophthalimn del®@btained in Exanple 74 in
pl ace of N-(I|7-cycl opropyl nmet hyl - 20
4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 6( 3-yl ) - pht hal i m de

o g OSBRSS oo P keropmetnyt
e N
L L J =83 Hz), . 6.57 , 1 J =83 H .
stopg)ef gy forp Ogﬂbe,gast}%g 59&5%&1:{43_4 g obtaingg; %”El,us predugt was
Sopvsrigh e micffancafipucgcigsaltio San G Lantiagedgymbomid 67
SRS 00 BRI 20" m iy (1 Tee Torm 5 hass
I : + '
STA1L80 (T ), 327 S5 0T e 31 (YR BT S Ashicah=d . 316 H),
28386 aY G636 SFb0 G 0 R Rk, 3 P b 0 H, 3.88
h d ' in Ex I 25 d 28 ' N
(85 FE R M S8 Ryl T B0.50.0hls o oMb 18 Ea 46 f ),
gt{ﬁ(‘w d =082(§)ai ned in Exanple 13 in E)I ace
R 7 dcT 51 P Hedbl prch S5l . 521 (U1 dvy i b5 He), 5.79
hi -6(3-yl)-phthalimd 10 ield: 6.9% 2
TRapde BF S0 b o (1Ehh § v Honbdakdilad, a0 Ho)
tajned. This product was converted to tartaric acid
2 e"sﬁl"@to obtain the capti oned conpound 86. 'H NMR
%)pn) 400 CDC13) 7.85 (1H, nm), 7.5-7.6 (1H, m,
lass ¢ESD ¢ 3P (Mt 6. 79" (1H, d, J = 8.2 Hz), 6.64 (1H, d,

J=82H), 575-5.85 (1H, n), 5.15-5.25 (2H, ), 4.66
Expmple 85 = 8.0 Hz), 4.54 (1H,

Synthesis of 2-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6a-yl)-
2,3,4,5,6,7-hexahydro-isoindol-1-one-tartaric acid salt (Compound 85)

OH

\/\N

O
: *r "IN
OH

85

In a manner similar to the method described in Examples 25 and 28, using M-
(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6c-yl)-3,4,5,6-
tetrahydrophthalimide obtained in Example 74 in place of N-(17-cyclopropylmethyl-
4,5a-epoxy-3,14-dihydroxy-morphinan-6-yl)-phthalimide, 8 mg (yield: 40%, 2
steps) of free form of the captioned compound 85 was obtained. This product was

converted to tartaric acid salt to obtain the captioned compound 85.

'H-NMR (ppm) (400 MHz, CDCl;)
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d, J = 16.6 Hz), 4.46 (1H, d, J = 16.6 Hz), 4.25-4.30
(1H, m, 3.15 (1H, d, J = 6.6 Hz), 20 3.10 (1H, d, J =
183Hz), 2.94 (1H, d, J :5 Hz), 2.5-2.7 (2H, m,
2.2-2.3 (3H m, 1.5-1.7 (5H" M (free form Mass
(ESI) 445(Mt+1) Exanple 87 170 Synthesis of

2-(17- éllyl 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 6a-yl ) -

o5 B P8 SRR Y T8 T RS SR LSRR o
el et e SRR R RS R
Y AL A

rgﬁéﬁ t ield: 13% 2
%gg?gq f eg}p& %ggﬁ@3%éﬁgl %&lyconpound %7 was

MpRiESH Ibi{l\ﬁ*#i oduct was converted to tartaric acid
salt 'to obta e captioned conpound 87. 10 'H NMR

0 MHz, CDC13) 7.90 (d, 1H, J = 7.1 Hz), 7.51
t%,am}?’—?(g@:lllﬂz), 746(t 1H, J:71Hz) 7.37 (d,

: :_|i J§§’ﬂ'}‘§31i Hﬁé‘j(lﬁgﬂ)g gd gp;ox(yrﬁ 1]1 Fl}lydroxg %@Pgmﬁ% GEJ r?{l) -2,3-
?gi)wwsgﬁjdgl_% ng BrafPeig g Yooy 86§H) o8 (U 11

J =6.6 H), 2.65 (dd, 1H } = 7.6, 1 Hz), 15 2.56
(d, 1H J = 6.6 Hz) N\ 2263 (m 2H),185191(m

1H), 1.49-1.60 (m 5H) OMass (ESI)

445(M +1) Exanpl es 88 are $ sis of

2-(17-allyl -4, 3 0

a- epoxy- 3, 14- di hydr oxy- nor @ an- 6 )-7- 20

fl uoro-2, 3-di hydro-i soi ndo ot anesul fonic acid

salt (Conpound 88) and 2-
(17-al lyl -4, 5a- epoxy- 3, 14- di gg/dr oxy- nor phi nan-6(3-yl)-4
-fluoro-2, 3-di hydro- isoindol-I-onenet hanesul fonic acid

salt ¢ CoOmmaHO%:RRAr & {He method described in Examples 25 and 28, using N-
(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-63-yl)-phthalimide obtained in
Example 13 in place of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-63-yl)-phthalimide, 10 mg (yield: 6.9%, 2 steps) of free form of the
captioned compound 86 was obtained. This product was converted to tartaric acid
salt to obtain the captioned compound 86.

'H-NMR (ppm) (400 MHz, CDCl5)

7.85 (1H, m), 7.5-7.6 (1H, m}), 7.4-7.5 (2H, m), 6.79 (1H, d, ] = 8.2 Hz), 6.64 (1H, d,
J=8.2 Hz), 5.75-5.85 (1H, m), 5.15-5.25 (2H, m), 4.66 (1H, d, ] = 8.0 Hz), 4.54 (1H,
d,J=16.6 Hz), 4.46 (1H, d, } = 16.6 Hz), 4.25-4.30 (1H, m), 3.15 (1H, d, J = 6.6 Hz),
3.10 (14, d, J =18.3 Hz), 2.94 (1H, d, J = 5.6 Hz), 2.5-2.7 (2H, m), 2.2-2.3 (3H, m),
1.5-1.7 (5H, m) (free form)

Mass (ESI) : 445(M*+1)

Example 87
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88 89 In a manner simlar to the nmethod described in
Exanpl es 25 and 28, using N
(17-a|IyI-4,5a-epoxy-3,14-di?%ﬂroxy-nnrphinan-6p-y|)-3-
fl uoro-phthalimde obtained Exanple 62 in place of
N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14 5

di hydr oxy- nor phi nan-6(3-yl)-phthalimde, 23 ng (yield:

ana SSTRERSS o eFé” iyl A5 eBony- 418 GG IR B5-
RS thdof W&ltﬁ@%ﬁiﬁﬂﬁﬁ’d Sﬂ'hese product s

vvere converte anes IC acrd salt to obtain
t he capti oned corrpound 88 araﬂ_lthe capti oned conpound
89. 10 Conpound 88 HFMNVR.{opM._ (400 MHz, CDC13)

1.45-1.68 (3H, m), 2.12-P:33 . P, 2.55 (1H, ),
2.64 (1H, dd, J = 18.6, S8MYy, "y

2.94(1H, d, J=5. 8Hz) , 3. 09( F 08| 6 3.14(31-1, brd, J=
6.4Hz), 4.25 (1H, ddd, J =2 ) .6 Hz), 4.48
(1H, d. J = 17.1 H), 4.52#Rod, I=~17.1 H), 15

4.67 (1H, d, J = 8.3 Hz), 5.13-5.26 (3H, m, 5.81 (1H,
n),663(1HdJ:83Hz)87679(1HdJ:8.3
7.20-7.68 (3H, (free form Mass (ESI)

1554 %@?ﬁﬁf“ﬁ‘n@%ﬁﬁw YRl ﬁ%’fgﬁﬁ%%ﬁﬁf)usﬁ% -
(P on T‘*—%ﬁﬁﬁ%@aﬁﬁ@a’* e 617 phblipdhe i §
g n o iy gforint e JhienegS by
m%@e#&?-ﬁ)—@hﬁlrﬁgegg%me ({ flg%f Z]tsgpg} ofjfzge flgﬁﬁ%f EIE'S' )
Babihied S PR SBONNaded -y F YRS PR RAN Gl i

uor o- dr 0-'i SO -onene anes oni c

4k b Sithih tﬁe%’:lﬂ‘%ﬂ&fjco?@oug* gt
'H-NMR (ppm) (400 MHz, CDCl5)

7.90 (d, 1H,J=7.1 Hz), 7.51 (t, 1H, J = 7.1 Hz), 746 (1, 1H, J = 7.1 Hz), 7.37 (d,
1H, J=7.1 Hz), 6.78 (d, 1H, J = 8.1 Hz), 6.60 (d, 1H, J = 8.1 Hz), 5.80-5.87 (m, 1H),
5.18-5.25 (m, 2H), 4.95-5.02 (m, 2H), 4.69 (d, 1H,J=17.3 Hz), 4.33 (d, 1H, J = 17.3
Hz), 3.10-3.15 (m, 3H), 2.98 (d, 1H, J = 6.6 Hz), 2.65 (dd, 1H, J = 7.6, 18.4 Hz),
2.56 (d, 1H, J = 6.6 Hz), 2.26-2.28 (m, 2H), 1.85-1.91 (m, 1H), 1.49-1.60 (m, 5H)
(free form)

Mass (ESI) : 445(M'+1)
Examples 88 and 8%

Synthesis of 2-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6-yl)-7-
fluoro-2,3-dihydro-isoindol-1-one-methanesulfonic acid salt (Compound 88) and 2-
(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6§-yl)-4-fluoro-2,3-dihydro-

isoindol-1-one-methanesulfonic acid salt (Compound 8§9)
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O In a manner simlar to the nethod described in

Exanpl es 25 and 28, using N

(17-all'yl -4, 5a-epoxy- 3, 14-di pydr oxy- mor phi nan-6(3-yl) -4
-fluoro-phthalimde obtained in Exanple 58 in place of
N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14-

di hydr oxy- nor phi nan-6(3-yl)-phthalimde, 86 ng (yield:
48% 2 steps) ofgfree form 10 of the capi)oned conpound

90 was Bhtahgped s product was eepuecfed to
met hanesul f opf t to obtain gH | onéd
conpound 90. £t (400 N Ch

¢yX 1. 48

e
=V e, IT) 7z 7
1H, , 1. ’ 67 (1 H M\ AR08 2.
fw), 2.[:?3(1H,56@E . ),(2.63 d
5.6 Hz), 2.93 (T HOM, 5.2 Hz), 3. oH,

18. 4 15 Hz), 3.14 (31-1, brd, J = 6.8 Hz) 4. 2F (1H,
m, 4.40-4.51 (2881, m), 4.66 (1H d, J =88.4 Hz),
5.15-5.24 (3H, m), 5.81 (1H, ddt, J = 23.2, 16.8, 6.4

Hz), &n ﬁ?na(nilbl sﬂilaE]tO'theBrnéthoH'@escrﬁ)eg Yn E)Hiln I&s 2? amd pir 4151ng N-
Hz) 7.03-7.75 (31-1 rr) free s (E

741 oo e o uoryphgalimide

RO St PSR Gt 28

Qlﬁg%g/o% l)pgﬁ'{?ng?%}z ﬁ%‘lrﬁ% Iﬁﬁsgg?' E@yﬂﬁ.'@%%@ps%f free form of
| j b
T o e
P8 P e o Th oA Bl Rl
HedeSul Ak JdEhICH Q)%Eﬂ{a Ifl‘%tcgﬂnon-gh'c%m%eﬁﬁcﬁg_g Y @ Raptioned

repeated 5 tines to o

%Iﬁgo}]},ﬁ-ggacet oxy-17-cycl opr opyl net hyl - 4, 5a- epoxy-
nor phi nan-6(i -yl )-phthalimde as a crude product.

Compound 88

'H-NMR (ppm) (400 MHz, CDCl3)

1.45-1.68 (3H, m), 2.12-2.33 (4H, m), 2.55 (1H, m), 2.64 (1H, dd, ] = 18.6, 5.8 Hz),
294 (1H, d, J = 5.8 Hz), 3.09 (1H, d, J = 18.6 Hz), 3.14 (3H, brd, J = 6.4 Hz), 4.25
(1H, ddd, J = 13.2, 8.6, 4.6 Hz), 4.48 (1H, d, J = 17.1 Hz), 4.52 (1H, d, T = 17.1 Hz),
4.67 (1H, d, J = 8.3 Hz), 5.13-5.26 (3H, m), 5.81 (1H, m), 6.63 (1H, d, ] = 8.3 Hz),
6.79 (1H, d, J = 8.3 Hz), 7.20-7.68 (3H, m) (free form)
Mass (ESI) : 463(M*+1)
Compound 89
'H-NMR (ppm) (400 MHz, CDCl3)

1.45-1.72 (3H, m), 2.20-2.32 (4H, m), 2.54 (1H, br), 2.64 (1H, dd, ] = 18.6, 5.8 Hz),
293 (1H,d, J = 5.8 Hz), 3.10 (1H, d, J = 18.6 Hz), 3.15 (3H, brd, J = 6.4 Hz), 4.27
(1H, m), 4.44-4.68 (3H, m), 5.19 (3H, m), 5.81 (1H, m), 6.63 (1H, d, J = 8.3 Hz),
6.78 (1H, d, J = 8.3 Hz), 7.06-7.55 (3H, m) (free form)
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Thi s crude product was dissolved in 10 nL of ethanol,
and 1 nL of 28% 10 aqueous anmmoni a was added, foll owed
by stirring the mxture at r tenperature for 1
hour. Water was added to the action m xture, and the
m xture was extracted wth ethyl acetate. Organic
Iayers vvere conbi ned, washed with saturated saline,

gE Wzous magnesi um sul fate and concentrat ed
to obtarn a cru product. The thus obtained crude

m{] #get gghas purified by silica gel colum
togr aphy to 15 obtain 50 ng (yield: 46% 2 steps)

or odu ST ERS RS (LIRLAAEN-ARRS L PR norb iy ip s

g, A MR i

J =8.0 Hz), 6.63 (1H, d, 8.0 Hz), 5.15 (1H d,

J:81Hz) 4. 39( 1H, ek J=8, 2 .0-4.1 (11-1,m, 3.08
(1H,d,J= 18.3 Hz), 2.65-%4¢ -1, 0m), 2.4-2.6 (3H,
m, 2.25-2.35 (2H, m, 2. SLTyysd, 2.14 (1H dt, J
= 11.9, 3.9 Hz), 1.4-1.5 (% 0o 0. 8(1Hn)0.5
(2H, m, 0.05-0.10 (21- 1ree 74 Mass
(ESI) : 514(M Exanple 92 Syathesi s

of N- (14- acetoxy-1| 7-al l yl - 4, 5a- epoxy- 3- hydr oxynor phi nan-
6(3- yI)- pht hal i m de-tartaric agpd salt (Conpound 92) O
40 OH 5 92 In a manner simlar to the nethod descri bed

;{\ i ﬂﬁ*’@a sl a9 s o desoribed in Examples 25 57428, usipg M-
(R %?03‘%?30})‘5 fiﬁé?ﬁ???rr EyorgBina SR B o R Ride ror
Bire2 *€F§?méf3)5f8 nEr oM T o BRplihs Sﬁaﬁﬁﬁeﬁ%‘y&l
iAok norbhindn RO SRR BB Gl G 9842 SR oo,

of the captioned compound 90 was obtained. This product was converted to
methanesulfonic acid salt to obtain the captioned compound 90.
'H-NMR (ppm) (400 MHz, CDCl5)

1.48 (1H, m), 1.56 (1H, m), 1.67 (1H, m), 2.08-2.29 (4H, m), 2.53 (I1H, d,J =72
Hz), 2.63 (1H, dd, ] = 18.4, 5.6 Hz), 2.93 (1H, d, J = 5.2 Hz), 3.10 (1H, d, ] = 184
Hz), 3.14 (3H, brd, J = 6.8 Hz), 4.23 (1H, m), 4.40-4.51 (2H, m), 4.66 (1H, d,J=8.4
Hz), 5.15-5.24 (3H, m), 5.81 (1H, ddt, J = 23.2, 16.8, 6.4 Hz), 6.62 (1H, d, J = 8.4
Hz), 6.77 (1H, d, J = 8.4 Hz) 7.03-7.75 (3H, m) (free form)

Mass (ESI) : 463(M"+1)
Example 91
Synthesis of N-(14-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-3-

hydroxymorphinan-6p-yl)-phthalimide-tartaric acid salt (Compound 91)
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ppm (400 MHz, CDC13) 7.8-7.9 (2H, m, 7.7-7.8
6.78 (1H, d, J =8.1 Hz), 6.66 (1H, d, J =18.1
5.7-5.8 (1H, m, 5.1-5.2 (2H, m, 5.15 (1H, d, J
.0 Hz), 4.23 (1H, d, J = B&I31 Hz), 15 4.05-4.15 (1H
, 3.05-3.15 (2H, m, 2.4-2.7 (5H, m, 2.22 (3H, s),
.1-2.2 (2H, m, 1.7 (1H m, 1.4-1.5 (2H, m (free
orn) Mass (ESI) : 500(M Exanple 93 Synthesis of
N-(14- acet oxy-17- cyclopropyl hyl - 4, 5a- epoxy-3 20
hydr oxynor phi nan-6(3-yl)-2 5, 6, 7- hexahydr o-i soi ndo
-l -onetartaric aci dps Qound 93) 175 OH 93 In a
manner simlar to t el $

using 2-(17-

cycl opropyl net hyl - 4, 5a- efq
(3-yl)-2,3,4,5,6, 7- hex
in Exanple 83 in place of Oﬁ
cycl opropyl net hyl - 4, 5a- epoxy 3, 14- di hydr oxy- nor phi nan- 6
(3-yl)-phthalimde, 38 ng (yigld: 58% 2 steps) of

free formof the captioned conggund 93 was obt ai ned.

This product was converted to tartaric acid salt to

obt ai An 2pemb b pyodiae I&Qrmg)(ﬂqzjl w3ol) of XK - qubcri)romdm@thyl -4,5a-
MHz, CDC13 6.76 (d, 1H, J 8.2 Hz), 6.59 (d, 1H, J =
gpoxy-3)14- moxsdmomhma@ 68-8l) ph&@)lmldb @8aiped in Boguply 11 was

H NVR (
m,

r oxy- mor phi nan- 6
-1 - one obt ai ned

3.91 (s, 2H), 3.03-3.08 (m 2H), 2.49-2.74 (m 3H),
,@ls:xsevad@@d( leqﬂ)acetlc ghydridewisgddedy)follawerd by stirging the
3H), 1.35-1.49 (m 4H), 0.73-0.80 (m1H), 0.46-0.58

ORKEUZE SQ‘SC(fen 24 baurg.m Afiencopeentrating theyreasion splEtipy, 3 mL of
504(M Exanple 94 15 Synt hesis of

tplpeansswasgsisied agd the-mifixhirel wox then Topgenprgled ol hisioperatien Suag |
)- phthalimdettartaric acid salt (Conpound 94) COH 94
repeated 5 times to obtain N-(3,14-diacetoxy-17-cyclopropylmethyl-4,5a-epoxy-

morphinan-6§-yl)-phthalimide as a crude product.

This crude product was dissolved in 10 mL of ethanol, and 1 mL of 28%
aqueous ammonia was added, followed by stirring the mixture at room temperature
for 1 hour. Water was added to the reaction mixture, and the mixture was extracted
with ethyl acetate. Organic layers were combined, washed with saturated saline,
dried over anhydrous magnesium sulfate and concentrated to obtain a crude product.
The thus obtained crude product was purified by silica gel column chromatography to
obtain 50 mg (yield: 46%, 2 steps) of free form of the captioned compound 91. This
product was converted to tartaric acid salt to obtain the captioned compound 91.
'H-NMR (ppm) (400 MHz, CDCl3)

7.8-7.9 (2H, m), 7.7-7.8 (2H, m), 6.77 (1H, d, J = 8.0 Hz), 6.63 (1H, d, J = 8.0 Hz),
5.15(11,d,J = 8.1 Hz), 4.39 (1H, d, J = 5.2 Hz), 4.0-4.1 (1H, m), 3.08 (1H, d, J =
18.3 Hz), 2.65-2.70 (2H, m), 2.4-2.6 (3H, m), 2.25-2.35 (2H, m), 2.22 (3H, s), 2.14
(1H, dt, J = 11,9, 3.9 Hz), 1.4-1.5 (3H, m), 0.7-0.8 (1H, m)}, 0.5 (2H, m), 0.05-0.10
(2H, m) (free form)
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In 10 nL of dichloronethane, 50 ng (0.11 nmol) of
N-(17-allyl-4,5a-epoxy 176

3, 14- di hydr oxy- nor phi nan- 6(3 i) pht hal i m de obt ai ned
in Exanple 13 was di ssol ved and 10 mg of 10% Pd/ C was
added, followed by stirring the mxture under hydr ogen
at nosphere at roomtenperature for 8 hours. The

EON : 394 on was filtered through Celite , and

t he gllg!tjrat ms concentrated to obtain a crude

@fxgﬁi#;ggz 5 The thus obtained crude product was purified
by silica gel columm chromatography to obtain 49 ngy
(yiel I [ §

G © ORISR 01 Pl 500 0 AR o0 o1

d 94. H-NI\/R(ppn) (400
Hﬂthgﬁ%%’é‘&@ﬁ R I R E AL C R
6.77 (1H, d, :82Hz) 6. (1H d J =8.2 H), 10
5.17 (1 H d, J = 8.2 Hz), %j-\Al(lHn)BlO(lH,
d, J =18.5 Hz), 2.7-2.9 (2 dd, J =
12.0, 4.0 Hz), 2.3- A~ 2.15 (IH, in), 1.4-1.7
(6H, m, 0.93 (31-1, t, J ﬂ Y (free form Mass
(ESI) : 461(M++1) Exanpke Qynt hesi s of

N- (4, 5a- epoxy- 3- met hoxy- M AeiH g pyi nan- 6(3-yl ) -
pht hal i m de (Conpound 295) b ‘E of DMF, 321 ny
(0.70 mmol ) of toluene-4-suffor®kd acid- (4, 5a

epoxy- 3- met hoxy- | 7- met hyl - nor phi nan-6(3-yl)-ester was
di ssol ved, and 196 ng of 20 pgtassi um phthalim de was
added thereto, followed by stirring the m xture at 80C

Lo Lo DRe b\ tnhehd el Bbed th B S ofY dshl N-(17-

allowing the reaction SO Ion o oo

gﬁnﬁp‘f Ef‘ Cophfia i Sg*ydﬁﬁawﬁ?%%g%gxﬂ? 8@@%%%“31&& In Example
2 P PRCSAEN: K SR e o BT L RO R Rl e
§Hlﬂhﬂ{aﬁnﬁﬁg 6%%@ E}%ldai(ﬁg, 3 &cps) of free form of the captloned compound

92 was obtained. This product was converted to tartaric acid salt to obtain the

captioned compound 92.
'H-NMR (ppm) (400 MHz, CDCls)

7.8-7.9 (2H, m), 7.7-7.8 (2H, m), 6.78 (1H, d, ] = 8.1 Hz), 6.66 (1H, d, ] = 8.1 Hz),
5.7-5.8 (1H, m), 5.1-5.2 (2H, m), 5.15 (1H, d, J = 8.0 Hz), 4.23 (1H, d, J = 5.1 Hz),
4.05-4.15 (1H, m), 3.05-3.15 (2H, m), 2.4-2.7 (5H, m), 2.22 (3H, s}, 2.1-2.2 (2H, m),
1.7 (1H, m), 1.4-1.5 (2H, m) (free form)
Mass (ESI) : 500(M")
Example 93

Synthesis of N-(14-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-3-

hydroxymorphinan-63-y1)-2,3,4,5,6,7-hexahydro-isoindol- 1 -one-tartaric acid salt
(Compound 93)



obtain a crude product. The thus obtained crude product
was purified by silica gel columm chromatography to
obtain 116 ng (yield: 38% o he capti oned conpound.
Mass (ESI) : 431(M++1) 5 Exa e 95-2 Synthesis of

N- (4, 5a- epoxy- 3- hydr oxy- 17- et hyl - nor phi nan-6 (3-yl)-
phthali m detartaric acid salt (Conpound 95) In 5 niL of
net hyl ene chl oride, 44 ng (O.&p nmol ) of

N- (4, 5a- epoxy-3- 10
nethoxy-l?-nethyl-nnrphlnan{ﬁg\yl) pht hal i m de obt ai ned

i n Exanple 95-1 masggkﬁs nd 0.32 mL of boron
tribrom de was added at 30 IIov-d by stirring the

m xture at OC for 3 hours :o $ 'eactlon solution, 2
mL of aqueous ammonia WwWas a-or- and the m xture
was stirred for 1 hour. ThEg fter feous saturated
sodi um hydrogen carbonate sofut®dn wasS added to the
reaction m xture, and 15 the resulting m xture was
extracted with chloroform Orgghic |ayers were

conbi ned, washed wth saturated saline, dried over

STy Wy SRSp gt o] bng e
B 451 RS AP AR L 6061
Tx@f%?rg%dlsg doTi"oﬁ BBt‘BfHAan %ﬁl‘é%‘f‘)ngf’a@e BPN‘@W aric

tarn the captioned conpoun

s@@ﬁﬁv&%@wﬁiﬁ? Mé‘?v%ﬁ@h%m%v—%rﬁh@%&%ﬂﬁéﬂ%@lwﬁ 3

i iciq 5%, Zdpo) Bt 8 foshp gt oot 0337 fhinea.
T pridged vl potlined 1§ 1atEiigaliihgt f dfail 8 cablinelt copfindma 93,

g tppiy Tado iz gpTIF) | L TL 2 8T A SE e

o?-ﬁ‘?%ﬁ%%@y?w 1] S82H8 53 Rl Bl . 435
”gpfﬁ”(sglﬂ(pg%% s .%%%H),@WH IR ARt R 85 /%l F11), 1.95-

2.04 (m, 1H), 1.71-1.73 (m, 3H), 1.35-1.49 (m, 4H), 0.73-0.80 (m,1H), 0.46-0.58

(m, 2H), 0.08-0.09 (m, 2H) (free form)
Mass (EST) : 504(M™)
Example 94
Synthesis of N-(4,5a-epoxy-3,14-dihydroxy-17-propyl-morphinan-6-yl)-

phthalimide-tartaric acid salt (Compound 94)

In 10 mL of dichloromethane, 50 mg (0.11 mmol) of N-(17-allyl-4,5a-epoxy-
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OHis 96 In a manner simlar to the nethod described in
Exanpl e 11, using 3 10 hydroxyphthalic anhydride in

pl ace of phthalic anhydri de, ﬁ§ ng (yield: 169% of free
formof the captioned conpouh 96 was obtai ned. This
product was converted to tartaric acid salt to obtain
t he captioned conmpound 96. 'H NMR (ppm (300 MHz,

(ot gy sipnac gy i oglod Iy Bl Polwap” >
S Pl e SO1RR e B onda B sl e under
et g her] ol BhpEfuy? for hegry Thegpgof sfipn vas
FierednRigh Sl and e fighyc s sonpatéhygoo gBlin ool pfugt.
TR Bainsd e produst v pyrified sl el cplupshpomography to
PRGR G Ry Bt obref ol nl VA e SR B This
SRR PRt Re S8 bl HRaRSCIEY pompouga o,
RS MR EBRE Bl o 972 synt nest s of
raahn e BT SR SRR Sartpn Rt c 82 o

aCi 1 $24t 5 CQOTRRY D2 DR, B, 3.10 (11, d, ] = 18.5 Hz), 2.7-2.9 (2H, m),
2.54 (1H, dd, J = 12.0, 4.0 Hz), 2.3-2.5 (4H, m), 2.15 (1H, m ), 1.4-1.7 (6H, m),

0.93 (3H, t, J = 7.3 Hz) (free form)
Mass (ESI) : 461(M"+1)
Example 95-1
Synthesis of N-(4,5a-epoxy-3-methoxy-17-methyl-morphinan-63-yl)-
phthalimide (Compound 295)

: OMe

In 15 mL of DMF, 321 mg (0.70 mmol) of toluene-4-sulfonic acid-(4,5a-
epoxy-3-methoxy-17-methyl-morphinan-6B-yl)-ester was dissolved, and 196 mg of
potassium phthalimide was added thereto, followed by stirring the mixture at 80°C
for 15 hours and then at 140°C for 20 hours.  After allowing the reaction solution to
cool to room temperature, water was added to the reaction mixture and the resulting

mixture was extracted with chloroform. Organic layers were combined, washed
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OH NH2 OH 97 10 In 10 nL of nmethanol, 150 ny

of N-(17-cycl opropyl net hyl -4, 5a- epoxy- 3, 14-

di hydr oxy- nmor phi nan- 6( 3- yl )-gﬁwi tro-phthali mde

obtai ned in Exanple 97-1 as crude product was

di ssol ved, and 20 ng of 10% Pd/ C was added, followed by
stirring the m xture under hydrogen atnosphere at room

;»gw%&pﬁ?@% ﬁ@ﬁe{; gnl?y-%ﬁ.l MRE Jc%ilgﬁlt sﬁlgﬁfété\?g;&oﬁ@e%@ated to
SRSk, S MR P e o
A AR s s

B81 rted to nethanesul fonic acid salt to
obt alf St)he cg\gﬂM ned conpound 97. 1H NMR (ppm (400

%mpg&lg) 180 5 7.92 (s, 2H), 6.76 (d, 1 H, J:78
1H J=7.8H), 511 (d, I H J =
03

o). R Py el Mrc&@f@t@%l- APHipfEdp- 5

1.44-1.48 (m
ﬁ?&’ %%ta&g?‘%é‘r%ml}ﬁ(g}%‘}%‘ﬁgg—g] 55 (m 2H), 0.13-0.14
(m 2H) (free form Mass (ESI) : 488( M++1) Exanpl e
98-1 Synthesis
of N- (17-cycl opr opyl mtmep y- 3, 14-di hydr oxy-
nor phi nan- 6R-y1)-4-nit e de (Conpound 298) OH
NO2 298 10 In a mannér_ g m’ba 9- he met hod
descri bed in Exanple 11, ng*2 opht hal i ¢

anhydride in place of ph 9 enanhsef i de, the captioned
conmpound was

In 5 mL of methylene chloride, 44 mg (0.10 mmol) of N-(4,5a-epoxy-3-
methoxy-17-methyl-morphinan-63-yl)-phthalimide obtained in Example 95-1 was
dissolved, and 0.32 mL of boron tribromide was added at -30°C, followed by stirring
the mixture at 0°C for 3 hours. To this reaction solution, 2 mL of aqueous ammonia
was then added and the mixture was stirred for 1 hour. Thereafter, aqueous
saturated sodium hydrogen carbonate solution was added to the reaction mixture, 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 thus obtained crude product was
purified by silica gel column chromatography to obtain 16 mg (yield: 37%) of free
form of the captioned compound 95. This product was converted to tartaric acid
salt to obtain the captioned compound 95.

'H-NMR (ppm) (300 MHz, CDCls)
7.97-8.03 (m, 2H), 7.86-7.92 (m, 2H), 6.78 (d, 1H, J = 8.2Hz), 6.63 (d, 1H, J = 8.2
Hz), 5.07 (d, 1H, J = 8.2 Hz), 4.12-4.20 (ddd, 1H, J = 4.1, 8.2, 13.2 Hz), 3.33-3.75
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obtai ned as a crude product. Mass (ESI) : 518( M++1)
Exanpl e 98-2 15 Synthesis of
N-(17-cycl opr opyl net hyl - 4, 5a-_gqooxy- 3, 14- di hydr oxy-

nmor phi nan- 63-y1) - 4- am no- phth imdetartaric acid salt
(Conpound 98) OH NH2 98 1In a manner simlar to the
nmet hod described in Exanple 97-2, using N (17

R T A SRR bt DTy St s,
%%1%85 £y ?ﬁ@?ﬁﬁ f(‘ﬁ,fj ) '-gp'hoﬂiﬁgseH%i 1CE47 (m, 3H), 1.21-1.34 (m,

%ﬂﬁgleh drgxy-m)rphi nan-6 (3-yl)-3 -nitro- phthali m de,
f ?E}‘?r@ld: 15% 2 steps) of free formof the

L d ound 98 was obtai ned. This product was
%@%\?éggﬁd“?z&zﬂﬁari c acid salt to obtain the 5

fi d 98. ' H NMVR 300 MHz, CDC13
%a‘g%‘lpf“gfbgcggopoug 00 (brs, 1H),(pg.m)72§6. 80 (brm 2H)?

6. 60 ol 12 (d, 1 = .8.2 40- 4. 58
(i 2ynsigat Nefd -5 oproplihestyigh Seripy 2. -dRVEroBY
3 2. 63: 2. 2H), ..2.34 (brs, . . 23- 2.
AP R ol Eh o phlisk i etegeid Bl Conpgni 88 51
(free form Mass (ESI) : 4%%M+1) Exanpl e 99-1

t hesi f <
ﬁl—y?ﬂ?:\: Isylo- 4, 5a- e%\- 3 ydr @xy- nor phi nan- 6( 3-yl)
-4- nitro-phthalimde (Gure Q) QPuN2  In a

in Exanpl e 11,
al trexam ne, and

usi ng 60- naloxamne in p
usi ng 4-nitrophthalic anh

In a manner similar to the method described in Example 11, using 3-
hydroxyphthalic anhydride in place of phthalic anhydride, 23 mg (yield: 16%}) of free
form of the captioned compound 96 was obtained. This product was converted to
tartaric acid salt to obtain the captioned compound 96.

'H-NMR (ppm) (300 MHz, CDCl5)

9.03 (brs, 1H), 7.62 (t, 1H, ] = 7.9 Hz), 7.25 (dd, 2H, J = 7.3, 16.4 Hz), 6.60 (dd, 2H,
J =178, 14,4 Hz), 5.04 (d, 1H, ] = 8.2 Hz), 3.77-3.85 (m, 1H), 3.34 (brs, 1H), 2.98-
3.07 (m, 2H), 2.31-2.64 (m, 4H), 1.96-2.02 (m, 1H), 1.57 (d, 1H, J = 12.5 Hz), 1.41-
1.43 (m, 2H), 1.25 (d, 1H, J = 10.3 Hz), 0.79-0.93 (m, 1H), 0.48 (d, 2H, ] = 7.9 Hz),
0.14 (d, 2H, J = 4.4 Hz) (free form)

Mass (ESI) : 489(M"+1)
Example 97-1
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-63-yl)-3-nitro-phthalimide (Compound 297)
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15

of phthalic anhydride, the captioned conpound was

obt ai ned as a crude product. Mass (ESI) : 504(M +1) 20
Exanpl e 99-2 Synt hesi s of 4

N-(17-al lyl -4, 5a-epoxy- 3, 14-h|9hydr oxy- nor phi nan- 60-yl ) -
4- am no-phthalimdetartaric acid salt (Conpound 99) CH
15 299 182 OH NH2 OH 0 99

N-(17-al ly] -4, 5a-epoxy- 3, 14ndi hydr oxy- mor phi nan- 6p-yl) -
4-nitro- phthalim ainjeth) n Exanple 99-1 as a
crude product was ‘di sso ve nol, and Tin
chloride dihydrate was & ’:. o, Iﬂ(oi | owed by
stirring the m xture at urs. Aqueous
saturated sodi um hydr og;t. | uti on was added
to this reaction solution,>antdhe Tesulting mxture
was extracted with chloroform Oganic |ayers were
conbi ned, washed with saturgged saline, dried over
anhydr ous magnesi um sul fate and concentrated to obtain

a crugg gﬁflmllﬂl‘% éfﬁ‘é oﬁQiE rIB%@uPE lE”l‘? '1&%3‘@5

purlflea ica ge rormto ra

Wk Hnthali g iR c(r)(f)fgqlaﬂbag@c{%lﬁhﬁfc gdﬂ’ée flSF &‘"tﬂ% QJ BH@d

capt’ione prho uct "was donvert d
99
SBRRE BB ORIt %65 . i 37T e ),

88 b g 0,70 (1 20, 902 (0 1K

Lf2§192395404(m 1H), 3.13 (d, 15 2H, J =6.2
%ﬂm 05 2.93 (d, 1H, J = 5.3 Hz), 2.52-2.75
(1 m3 - 2 ?&Et&%il} oF §' %9—(:{&1%@0%%#)/1@45%6&}?@1] 4_#1“}%0}(%5
%‘?‘bﬂm gﬁ-yl)'%(-mllloe pﬂtﬂgllrﬁld(e%éiﬂgnesulfomc acid salt (Compound 97)

NH;

In 10 mL of methanol, 150 mg of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-
dihydroxy-morphinan-6B-y1)-3-nitro-phthalimide obtained in Example 97-1 as a
crude product was dissolved, and 20 mg of 10% Pd/C was added, followed by
stirring the mixture under hydrogen atmosphere at room temperature for 7 hours.

The reaction solution was filtered through Celite , and the filtrate was concentrated to
obtain a crude product. The thus obtained crude product was purified by silica gel
column chromatography to obtain 22 mg (yield: 10%, 2 steps) of free form of the
captioned compound 97.  This product was converted to methanesulfonic acid salt
to obtain the captioned compound 97.

'H-NMR (ppm) (400 MHz, CDCl;)
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Synt hesi s

of N-(17-al | yl -4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 6p-yl
)-3- 20 nitro-phthalimde ( ound 300) 183 OH NO2 5
300 In a manner simlar to e nethod described in
Exanpl e 11, using 60 nal oxam ne in place of

6(3-nal trexam ne, and using 3-nitrophthalic anhydride

i 7 gl @cs. 8y ef7enat Al ’Cﬁg‘?gﬁuct d, ﬁﬁgJ QaﬁﬁEE@?%dl CREMeuId g 7

was O alne as a cru

MR G R DA O DR R )
FNED i SRR B PR A, afeaf s @?‘5%%( it mtﬁnaﬂ@ 0.86-
Wg?gab'g%?% ?583?%33?10%;(@9 2%8#%%%% %(3 yl)-3-nit

EE B|I qi@* tained in Exarrple 100-1 as a crude
pro in ace’of N-(17-al l yl -4, 5a- epoxy- 3, 14

xmﬁ?,f:og@g rmrphlnan 6(3-yl)- 4n|tro-phthalirride, 12 ny
?le )5% 2 steps) of free formof the captioned
T ted
© OO0 MRS PR AR KT SRR R ROBNSS ©
N 13) 7.33 (dd,
Wﬂg@é%ﬁ’)%% ‘*FQA@‘&%% (‘Eg%i 7. o) H) | 6.( 76
(d, 2H, J = 8.2 Hz), 664&)4d 1HJ:82Hz)
5.74-5.87 (m 1H) 2; Hy, 5.20 (dd, 2H, J = 1.5,
17.2 Hz), 5.13 ( 3 ), 3.95-4.03 (m IH,

3.13 (d, 2H, J = 6.4 184 1H), 2.93 (d,
10-2.35 (m 2H),

1H, J = 5.6 Hz), 2.52- 2 28-(i _10-
1.63-1.69 (m o NO,
OH

298

In a manner similar to the method described in Example 11, using 4-
nitrophthalic anhydride in place of phthalic anhydride, the captioned compound was
obtained as a crude product.

Mass (ESI) : 518(M*+1)
Example 98-2
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6p-yl)-4-amino-phthalimide-tartaric acid salt (Compound 98)

NH,

In a manner similar to the method described in Example 97-2, using N-(17-

cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6p-yl)-4-nitro-
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1 H, 1.41-1.53 (m 3H), 1.23 (t, 1 H J = 7.0 Hz)
(free form) Mass (ESI) : 474(M4+1) Exanple 101 5

Synt hesi s of 181

N- (4, 5a- epoxy- 3, 14-di hydroxy-817- propyl - nor phi nan- 6( 3-yl
)-3- am no-phthalimdetartaric acid salt (Conmpound 101)
OH NH2 0 101

P ot TR P e i TR PRt V)

EfieroBYIRUER-iRerth s SO 4 Bflydidx bt A IPEMIE S
?Mﬂhﬁﬁﬂﬁdb, 18PERIE8 AL §téi£57})f REPRLALMIE dBliode r{?)gﬁifo%nd 98

he reaction solution was filtered through Celi

g obfathelll | ThAIRIRS wa BGRRHEATRArthGe AR8 8A1PtoPotRAiH!

product. The thus obtained crude product was purified

Qyptgnggg&ngginm_unn chromat ography to obtain 10 ng
(yreld: 53% 2 Steps) of free formof the captioned

qqmq\m?, 300l ChH@noduct was converted to tartaric
acid sa Pih?(%a obtai n theg)capti oned conpound 101. 'H NMR

4 WA = ) =
(PR ) (98 7086 i r . 2, 1 3

G 45 3 oy, P2 e, 32030y 9,26
) 14; = ; 9 J1F. D: ]
Joninheintins s, 104 500 B2l agtin hud Bsh g o

(el (734 8driMy*1) Exanple 102-1 185 Synthesis
of N-( 1‘}- cycl opr opyl net hyl - 4, 5a- epoxy- 14- hydr oxy- 3-

M’ds@@@lﬁf?k Wq_glr phi nan- 6( 3-yl) - 3-hydroxy- pht hal i m de
( Conpound 302) oviom
Example 99-1

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

nitro-phthalimide (Compound 299)

NO,

299

In a manner similar to the method described in Example 11, using 6J-
naloxamine in place of 6B-naltrexamine, and using 4-nitrophthalic anhydride in place
of phthalic anhydride, the captioned compound was obtained as a crude product.
Mass (ESI) : 504(M"+1)

Example 99-2
Synthesis of N-(17-allyl-4,5u-epoxy-3,14-dihydroxy-morphinan-63-yl)-4-

amino-phthalimide-tartaric acid salt (Compound 99)
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302 In a manner simlar to the nmethod described in
Exanple 11, using 166 ng 5 (0.44 mmol) of
613-am no- 17- cycl opr opyl met hyg> 4, 5a- epoxy- 3- net hoxynet h
oxy nor phi nan-14-ol in place of 6j3-naltrexam ne, using
3- hydroxypht hal i ¢ anhydride in place of phthalic
anhydri de, using toluene as a solvent in place of DM,
and performng heating teyeflux for 20 hours, 119 ngy
(yield: 529 of tt 0% conmpound 302 was
obt ai ned. 10 Mass (ESI)s: (M +2) Exanple 102-2
Synt hesi s SN N
of N- (17-cycl opr opyl net -iepg V\3,14-dihydroxy-
nmor phi nan-61-yl ) - 3- net ho He aI gt aric acid
salt (Conpound 102) CH 10 GH | n m. of DMF, 119 ny
(0.22 mmol ) of N-(17-cycl opropyl net hyl -4, 5a epoxy-1
4-hydroxy-3-nethoxynethoxy-nﬁgphinan-6(3-y|)-3-hydroxy-
phthalimi de obtained in Exanple 102-1 was di ssol ved,
and 93/.(1g- lfyl-ﬂ%ae??ﬁk#mIQ%iH@?ﬁﬁnﬁg}%in&luQ?-ym-ﬁﬁomt hyl
ol 'owe

i odi de wer e added t heret o, by stifring the

Phthblim@leaibtaih@PiN QIR 99-U1a€ a LAIde PretiRPWAS dis WO Sthanol,
saturated sodi um hydrogen carbonate 186 0 O sol ution

WES TaOE6Hdedihftirate R aHAItheRld) Fo I RIveday ity the Sitkiur
m xture was extracted wth chloroform Organic |ayers

BEICEfo QHOURE d ARSI M LS sﬁ&ﬁg@gﬁ%eﬁ 8drbBate sélliiGifwas

over anhydrous magnesi um sul f at concentrated to
addcith tHid FealBoP§olhtion, and the resulting mixture was extracted with
(17-cycl opropyl met hyl - 4, 5a- epoxy- 14- hydr oxy- 3- net hoxyne
tRBfofi! POIZARR 19RrOwHle)coRbITRUNA¥M el Mttt Fhide s@feddried
crude product. The thus obtained 112 ng of
Bb&%h?df@h@ﬁﬁ%&‘ﬂlﬁ&lﬂﬁlte ghddnEfraked G obtain a crude product.  The
hydr oxy- 3- met hoxymet hoxy- mor phi nan- 6p- yl ) - 3- met hoxy- pht
fiwds ioBlaiteedwrsde Hb&sc WS PurifiedlBy sTlicOdel BBluhA ot gdhph-to

of chloroform and 0.1 nL of concentrated hydrochloric
él?ﬂ_aﬁm l_’%g?ﬁ@ﬁi@ 84herlsehp9) SIRRVIbER ofthe Qaptidnel cOMBOuRY99.  This
stirring e

product was converted to tartaric acid salt to obtain the captioned compound 99.

WP
|

'H-NMR (ppm) (300 MHz, CDCls)

7.55 (d, 1H, J = 7.6 Hz), 6.99 (s, 1H), 6.75-6.79 (m, 2H), 6.62 (d, 1H, J = 8.2 Hz),
5.73-5.87 (m, 1H), 5.15-5.23 (brs, 3H), 4.50 (brs, 2H), 3.95-4.04 (m, 1H), 3.13 (d,
2H, J = 6.2 Hz), 3.05 (s, 1H), 2.93 (d, 1H, J = 5.3 Hz), 2.52-2.75 (m, 2H), 2.11-2.30
(m, 2H), 1.64-1.67 (m, 1H), 1.37-1.50 (m, 3H), 1.21-1.26 (m, 1H) (free form)

Mass (ESI): 474
Example 100-1 (M"+1)
Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6B-yl})-3-

nitro-phthalimide (Compound 300)
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10 m xture at roomtenperature for 9.5 hours. Aqueous
saturated sodi um hydrogen carbonate sol ution was added
to this reaction solution, the resulting m xture
was extracted with chloroform Organic |ayers were
conbi ned, washed wth saturated saline, dried over
anhydr ous nmagnesi um sul fate and concentrated to obtain
a crude product. The thuspgbtai ned crude product was
purified by silicaxget et 15 chromat ogr aphy to
obtain 115 ng (yi el d: Q’OO/ stegd) of free form of
the captioned compounds 3 was converted
to tartaric acid salt t® [
102. 1H NMR (ppm (300 64 (dd, 1H, J=
7.3, 8.2 Hz), 7.42 (d, ) OH7. 3 Hz), 7.18 (d, 1H, J
=85 Hz), 206.74 (d, 1 H J =7.9 H), 6.60 (d, 1 H,
J =8.2 Hz), 5.18 (d, 1H301)-82Hz) 3.98-4.07 (m
4H), 2.58-3.10 (m 5H), 2.26-2.38 (m 3H), 2.12 (dt,

%;‘1 %H} ﬁgﬁx}%']sgmgﬁ)[he ﬂ?ﬂd Séslfégf)é &E%ﬂ@pl&i& %uﬂg 6?33
R e

?ﬁtﬁﬁmf%ﬂlgd&é? %@é’agﬁgﬁ%f Cé) ound was Pbtgmed as a crude Iproduct

I nan -1 ndazo one-tarta
QI tsh nd 103) 187 OH 0 103 1In 10 nL of
%ﬁﬁ U%%E gg mol ) of 60-nal trexam ne was
gﬁﬁ? %Q and 132 ng of sodi um carbonate and 108 ng of
ni enzoyl chloride were added thereto, followed

b t

A1 o SihBs ORI A £5 @ bpd sd | BB at A dhGphn koS-
f I N NaCH

so ut otir:%al\l/\rllczhrgit%{gid-l ?tc g( ﬁ@ res I'ng %qgsg:rjz was

stirred at room tenperatugg for 30 mnutes.
Thereafter, 96 ny s Zn .papes( was added, and the

resul ting m xture was feg lux for 3 hours.
After allow ng the reacNom-SONut on NHy cool to room

t enperature, aqueous sat Y hydr ogen
car bonat e o
OoH

In a manner similar to the method described in Example 99-2, using N-(17-

allyl-4,50-epoxy-3,14-dihydroxy-morphinan-63-y!)-3-nitro-phthalimide obtained in
Example 100-1 as a crude product in place of N-(17-allyl-4,5a-epoxy-3,14-
dihydroxy-morphinan-68-yl)-4-nitro-phthalimide, 12 mg (yield: 25%, 2 steps) of free
form of the captioned compound 100 was obtained. This product was converted to
tartaric acid salt to obtain the captioned compound 100.
'H-NMR (ppm) (300 MHz, CDCl3)

7.33 (dd, 1H, J = 7.3, 8.2 Hz), 7.09 (d, 1H, J = 7.0 Hz), 6.76 (d, 2H, ] = 8.2 Hz),
6.64 (d, 1H, J = 8.2 Hz), 5.74-5.87 (m, 1H), 5.32 (s, 1H), 520 (dd, 2H,J =1.5,17.2
Hz}), 5.13 (d, 1H, J = 8.2 Hz), 3.95-4.03 (m, 1H), 3.13 (d, 2H, J = 6.4 Hz), 3.06 (s,
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10 solution was added to the reaction m xture, and the
resulting mxture was extracted wth chloroform
Organic |layers were conbi ned,,washed with saturated
saline, dried over anhydr ou§8%gne5| um sul fate and
concentrated to obtain a crude product. The thus

obt ai ned crude product was puri fied by silica gel

P 1 O DT GROY. 192 290, 22 T2 8 b 2HE -2 (.
THOOLEL L af OF ﬁ%%ﬁﬁd“%o%a”t“ﬁﬁkwf a0 e "
%*@S‘La?wﬂh 5250 e 7 17421,“’1&' PR
Hg“'"p%ls (d. i: 3] 8707HZH)z) 64624(?dd:3|H 1i| :38:0

50 i Ve SEN g SreoBiy a2y bloo b pFoiinde 6@”923
it gekdimitergigicdid B Elpmont IO P2 001D vass

(ESI) : 460( M++1) Exanple 04 188 Synthesis of
3-(17- cyclopropyl P -3,14-dihydroxy-

sal t (Corrpound 104) OH &

-~

(0.29 mmol) of 6(3-nal tkexaq
132 ng of sodi um car bonat
chloride were added ther#®y e

m xture at room tenperature for 1 hour. After
concentration of the solventglunder reduced pressure, 5
nmL of methanol and 4 nL of aqueous |IN NaOH sol ution

Foom dertpansfive 8 3ot hifed HaninlEon by 480

AHAAVALRE SARRAR G- 85 R Bhik oAl vl Rihancl,

ron mxX ure was

Sﬁ‘&n% %ﬁcmshﬁ%ecﬁ !fc%iliﬁ)Qve%rb g%atw ?n1xﬁ‘1¥ce uﬁc' c\lNﬁ Togen.

saI

i Crﬂ &3t fooR] {%ﬁip#ﬁ&é&r 'f&@fzglb QL CrS&H@ﬂtsgﬁu&? “%Qtf"i‘t’e%d

e pr hus rési

ﬂ-lr&?ﬁ Eade! ', BnPthd'fi1@hte Wk 18N Uhtral ¥ 6Rail% Qlide product. The

thus obtained crude product was purified by silica gel column chromatography to
obtain 10 mg (yield: 53%, 2 steps) of free form of the captioned compound 101.
This product was converted to tartaric acid salt to obtain the captioned compound
101.

'H-NMR (ppm) (400 MHz, CDCl3)

7.33 (t, 1H,J =7.8 Hz), 7.09 (d, 1H, J = 7.2 Hz), 6.77 (d, 2H, J = 8.1 Hz), 6.64 (d,
1H, J = 7.8 Hz), 5.33 (bs, 2H), 5.14 (d, 1H, ] = 7.8 Hz), 4.00 (ddd, 1H, J = 4.5, 8.3,
13.1 Hz), 3.10 (d, 1H, J = 18.0 Hz), 2.90 (d, 1H, J = 5.5 Hz), 2.15-2.79 (m, 8H),
1.26-1.70 (m, 8H) (free form)

Mass (ESI) : 476(M"+1)

Example 102-1
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10% Pd/ C was added, followed by stirring the m xture
under hydrogen atnosphere at 15 roomtenperature for 3
hours.. The reaction solutlon was filtered through
Celite, and the filtrate was!®bncentrated to obtain a
crude product. The thus obtained crude product was
purified by silica gel columm chromatography to obtain

2 am S ot L s bmrperimei Ao sposs AT ny i o
S BB i oY B M aitRo e hat fnide FCormpoTa' 303

cycl opropyl net hyl - 4, 5a- epo -3 14- di hydr oxy- nor phi nan- 6
J3-yl)-benzam de S [ ed, and 42 ng of

1,1 -carbonyl di i m gdzol & ded fol | owed by
stirring the mxture aty e for 12 hours.

After evaporating the s@ vt “o 0 reduced
pressure, 4 nL of THE and .-' &
sol uti on were added, and he gw

gous | N HC

g mxture was
stirred at roomtenperature for m nut es. Aqueous
saturated sodi um hydrogen cagfgpnate sol uti on was added
to the reaction mxture, and the resulting m xture was
extracted wth.chl orof or @Qﬁr anic,.layers

combi HbfmangenSimpanfo fhe pe sribgd tukx Wﬁh@&%b@rmg
I BRSO T 3 i o
By o B OB ﬁg@%@ﬁ S8 e n
ach ot Bigis apnagide Eﬁ%ﬁglhg?ﬁ@%aﬁéﬁveﬁé‘ et %aar@
%yrwngnéggmng(tg rﬁ:ﬂuw%m2&?eic r,s,zl)l9 xggs @%edl(it ‘ﬁ) ng thg cs_iptipnyd

J=8.2H), 6.75(d, 1 H J-=
P&‘%‘PO‘QP ﬁ(‘ﬁas‘ibtﬁne‘h =82 H), 562 (d, | H J= 8.2
H J =4.5 8.3, 13.1 Hz), 2.99-3.18
msé‘éﬁsiésg@’?&l% (m SH), 1.45-1.98 (m) 6H)
.83-9.%§§m 1H), 0.55-0.58 (m 2H), 0.16-0.18 (m 2H)
%F el orn) Mass (ESI) : 488(M +l) Exanple 105
Synt h

3-(17¢ §9@F%P€W?révﬂgproaylsaet@ﬂaéxiﬂ -epoxy-3ol sy dressy-

R eraDs 3053 Yackicay cphitenlinide tortatic A 2alt (CSmpoEat ol 4

OMe

In 5 mL of DMF, 119 mg (0.22 mmot) of N-(17-cyclopropylmethyl-4,5a-
epoxy-14-hydroxy-3-methoxymethoxy-morphinan-68-yl)-3-hydroxy-phthalimide
obtained in Example 102-1 was dissolved, and 93 mg of potassium carbonate and
0.02 mL of methyl iodide were added thereto, followed by stirring the mixture at

room temperature for 3.5 hours. Aqueous saturated sodium hydrogen carbonate
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20 (Compound 105) OH 105 1In a manner simlar to the
nmet hod described in Exanple 104, using 1,1

t hi ocar bonyl di i m dazole in pl ace of

1, 1' - car bonyl di i mi dazol e, 1018y (yield: 13% 2 190 0
steps) of free formof the captioned conpound 105 was
obt ai ned. This product was converted to tartaric acid

R
s MU NN T N R
4rigg Oy angrogs Rghi e ol tgqptig 1 b o -
&@e@@spﬁmgﬁ%ﬂm@ﬁré @d@dﬁ?&ﬁfﬁéwsmggb&b@r@wm—ﬁB-
20 e PiintBS5 { E8hdpioadQ2( M *1) 10 Exarmpl & 106

ot phi Rh R BRER e TIe AT Ve Pt eaPRaraid: o
RaTosts BB BPr BRE BRI S D lsPOT s PR o
AL A TR —
RastochloricAc o Gdne: et GopyReintt G fofoutd i BErPoH of
TSR BPRdEmPAE 9 TIOUET d Ao BuBIA IR drogen
BB SSTR Ui S o0 6208 M s
 icted with Shloroform. Organie lnzers werecomtaned, washed with saturated
saline, dried over anhydrous magnesium sulfate and concentrated to obtain a crude
product. The thus obtained crude product was purified by silica gel column
chromatography to obtain 115 mg (yield: 100%, 2 steps) of free form of the
captioned compound 102. This product was converted to tartaric acid salt to obtain
the captioned compound 102.

'H-NMR (ppm) (300 MHz, CDCl5)

7.64 (dd, 1H, J= 7.3, 8.2 Hz), 7.42 (d, 1H, J = 7.3 Hz), 7.18 (d, 1H, J = 8.5 Hz),
6.74 (d, 1H, J = 7.9 Hz), 6.60 (d, 1H, J = 8.2 Hz), 5.18 (d, 1H, J = 8.2 Hz), 3.98-4.07
(m, 4H), 2.58-3.10 (m, 5H), 2.26-2.38 (m, 3H), 2.12 (dt, 1H, J = 3.5, 12.0 Hz), 1.64-
1.70 (m, 1H), 1.42-1.53 (m, 3H), 0.78-0.91 (m, 1H), 0.49-0.55 (m, 2H), 0.10-0.14 (m,
2H) (free form)

Mass (ESI) : 503(M™+1)
Example 103
Synthesis of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-y1)-1,2-dihydro-indazol-3-one-tartaric acid salt (Compound 103)
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Hz), 6.72 (d, 1
), 5.32(d IH
IH, J = 4.5, 83, 13. @706 (s, 2H), 2.89-3.12 (m

H, J =8.2 Hz), 6.65 (d, 1
= 8.2 Hz), 4.80 (ddd,

3H), 2. 59 191 2.69 (n1 BFD 10-2.40 (m 4H),
1.24-1.70 (n1 4H), 0.84-0.90 (m 1H), 0.51-0.57 (m
2H), 0.13-0.16 (m 2H) (free form Mss (ESI) :
487(M +1) Exanple 107 5 Sypgphesis of

2-(17- cyclopropylnetgy+<l S3>eQOXY- 3 14- di hydr oxy-
nmor phi nan-6(3-yl ) - behzo -1,1, 3, 3-tetraox

i denmet hanesul fonic acid gFak: ,lsr-.ound 107) OH 107
In 5 nL of dichloronethan | 0 mmol ) of

6[ 3-ami no-17 10
cycl opropyl net hyl - 4, 5a- epoXy<"3a@ret hoxXynet hoxy- nor phi nan
-14- 01 was dissolved, and 0.04 niL (0.29 mmol) of
triethylamne and 79 ng (0. 3b3mmol) of benzene-1, 2-

di sul fonyl dichloride were added fol |l owed by heating

he VR, SETRE o B e G DB
?ﬁi VA0SO HLINALAYSA mgrgg@gyﬂzﬁs@gzgﬁg oy PR

IOﬂ m Xt ure,

tgxﬁ)dgx% gﬁweﬁ-da% 8[ urgqfoog Fatlkr‘él c?rr £ Viﬁ'reAfter

|ne rle over

@3:%%&%& SERAOSS AT reau%eépgss&@ AT ko R aRh R
Gardeblis TXOLRBH BNHERWIA adied S U esiind HEK R Gas stirped ag
48 0, A, S, e g o
ﬁ@dﬁdﬁ‘%@?’é@&”ﬁ%ﬁ‘&g i rﬁ@“"%fzf BAGED Afttlioying the seaction
KRS ol e e T S OB £ AR B foonae

ueo sdt m

Qélgﬁ@gg&?e (gc%d%'t r}e?i@l%n%ﬂgﬁﬁe tfd e Sty Céfn%&ui@xﬁés%rxﬁacted

resu tlng m Xt ur e was ex

%%Pdrgfo%. Ofﬂgﬂﬁaclagr@% Were Brhfinéd %sﬁ‘e%dw:th saturated saline,

dried over anhydrous magnesium sulfate and concentrated to obtain a crude product.

The thus obtained crude product was purified by silica gel column chromatography to
obtain 29 mg (yield: 22%) of free form of the captioned compound 103. This
product was converted to tartaric acid salt to obtain the captioned compound 103.
'H-NMR (ppm) (400 MHz, CDCl3)

7.82 (d, 1H, J = 8.0 Hz), 7.49 (t, 1H, J = 8.0 Hz), 7.24 (d, 1H, J = 8.0 Hz), 7.17 (t,
1H, J=8.0 Hz), 6.79 (d, lH, ] = 8.0 Hz), 6.60 (d, 1H, J = 8.0 Hz), 4.89 (d, 1H, J =
7.7 Hz), 4.44 (ddd, 1H,J = 4.5, 8.3, 13.1 Hz), 3.16 (d, 1H, J = 5.5 Hz), 2.98-3.09 (m,
3H), 2.61-2.69 (m, 2H), 2.43-2.50 (m, 2H), 2.15-2.12 (m, 2H), 1.27-1.76 (m, 4H),
0.83-0.85 (m, 1H), 0.51-0.57 (m, 2H), 0.13-0.14 (m, 2H) (free form)

Mass (ESI) : 460(M*+1)

Example 104
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washed with saturated saline, dried over anhydrous
magnesi um sul fate and concentrated to obtain a crude
product. The thus obtained cyyde product was purified
by silica gel colum chromatdgraphy to obtain 76 ny
(yield: 46% 2 steps) 5 of free formof the captioned
conpound 107. This product was converted to tartaric

(oo St RRE %f%%%‘*ﬁ%ih%ﬂg%a%%%%“—%%ﬁo% Q”R
&%Pmﬁ%éﬁ (yﬁglf?ﬁwn“@“%% ff@}e 5%5@% it Cpnyn

.5, 13.8 Hz), 3.10 (d 1H = .6 Hz), 3.06 (d
1HJ=190Hz) . 8 238(d 2H, J =
6.4 Hz), 2.33 (m 1H J
=3.8,12.0,12.0), 201(m 1 1H), 1.57-1.43
(m 3H), 0.8 (m 1H), -05 '0.16-0. 11
(m 2H) (free form I\/ass 1 +1) Exanpl e 108

15 Synt hesi s of

N-(17-cycl opropyl net hyl - 4, 5a epoxy 3, 14-di hydr oxy-
mor phi nan- 6p-yl ) - O-sul fonelganzi m detartaric acid salt
(Conpound 108) OH 108 In 10 nL of chloroform 203 ny
(0.53

Cyel omnﬂ@'gﬂhﬁﬂ@f'@ﬁ%ﬁé) 3mSR eramit, wAeishA e
1 SRt B S
ﬁ%ﬁeﬁ&fa hepe? by FRge o xt%ﬁ&t m teﬁﬂ%fﬁrpwatﬂ%‘rrhﬁhth i
et of Yo v i Sk Bleafr & M g Lt Lt
HEFIDHI A S5 o S Y
SR AT N TN T Y SR—
gagg%gr%%?%ggg %he reac ffl)lnfn%tx urgl nd Oe”r%selﬁhﬁg"" h Eeowe?sbetx?racted
with chloroform. Organic layers were combined, washed with saturated saline,
dried over anhydrous magnesium sulfate and concentrated to obtain a crude product.

The thus obtained residue was dissolved in 5 mL of methanol, and 20 mg of
10% Pd/C was added, followed by stirring the mixture under hydrogen atmosphere at
room temperature for 3 hours. The reaction solution was filtered through Celite ,
and the filtrate was concentrated to obtain a crude product. The thus obtained crude
product was purified by silica gel column chromatography to obtain 90 mg (yield:
67%) of 2-amino-N-(17-cyclopropyimethyl-4,5a-epoxy-3,14-dihydroxy-morphinan-
6B-yl)-benzamide.

In dichloromethane, 80 mg of the thus obtained 2-amino-N-(17-
cyclopropylmethyl-4,50-epoxy-3,14-dihydroxy-morphinan-6B-yl)-benzamide was
dissolved, and 42 mg of 1,1'-carbonyldiimidazole was added, followed by stirring the

mixture at room temperature for 12 hours. After evaporating the solvent under
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The thus obtained crude product was purified by silica
gel colum chromatography to 5 obtain 219 ng (yield:
7199 of

2-[(17-cycl opropyl net hyl - 4, 5189 epoxy- 14- hydr oxy- 3-

met hoxynet hoxy- nor phi nan- 6(3 yl)-sul fanoyl ] - benzoi c
aC|d met hyl ester. In 10 nL of DMF, 91 ng (0.16 mmol)

X oppﬁgﬁﬁﬁﬁhﬁ'&ﬁﬁm@%@ LR DS IR
égqu{e%mﬁ% )&F s stciHJaEl %@XH te#n?!er%? Hre é‘oi‘r‘ﬂisJ %&esy Aqueous
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2&%% Cy\L'fllli Qltfira %J] Fﬂlﬁ g@éreagh%cg'ou ﬁ]gé{]esm-m sulfate and

opropy
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h dded th .
AR P A8 TS e e i
éar SoPHB U ﬁ%ﬁﬂ"wgapog%‘% o the Lzz”gtiypﬁ:%‘eﬂture,
I or (iath@PIr?jf@ ganre {2 ﬁfeeﬁgﬁgﬂ:d, WIZE) washed

?5 (ks i %?oﬁgjér??ﬁaq Riibersh QFﬁ%?‘d@m TEOPRENT 84 (o,
3%‘?1?‘%“ N Ry R g §;7 WS IBILIS S sl e -
$7 pr?&@ MBS RSk det ?Zﬁaf@?q?q%%oﬁgf 248, sk,
RN G ?ﬁa@dﬁ@%( A0 0B PR, 52U

gﬂ (d 1H, J = 8.1 Hz), 6.65 (d, 1H J = 8.1 Hz),
1H, J—83Hz) 392(ddd 1H, J = 3.9, 8.3,

e USRS SO

B8 183 086 (m 16, 0.52.0.57 (m 2H. 0 130 15

(M 280 h LG8 L0F My cMpRSpyirithir-4 séggs,w*m dirydrk@P! €

109 Sy €siS o

n'ép 71nafanI Ji[y yl)AZ énoxooﬁ) §>ﬁlhydro ljdil hl}{rq":{z% L reﬂartgr?cnacels saly h)
(Compound 105)

In a manner similar to the method described in Example 104, using 1,1'-

thiocarbonyldiimidazole in place of 1,1'-carbonyldiimidazole, 10 mg (yield: 13%, 2
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sul f onebenzi m delartaric acid salt (Conmpound 109) OH
109 0 In a manner simlar to the nethod described in
Exanpl e 108, using 17-allyl -
6(3-anino-4,5a-epoxy-3-nethouéhethoxy-norphinan-14-ol
in place of 6(3-am no-17

cyclopropylnethyl 4, 5a- epoxy- 3- net hoxynet hoxy- nor phi nan

355 ekt Bt e hihed Shbfid JEWEP RS FRTBRAE was

Was- CONVeEr ed to

S 3@8%&%%@' tﬂf‘ck%i@ﬁ&ﬁéd@ﬂ@%dw"“”d
ZHQ%@%?@O%@ = 4He %8 5 1) 5.80.5.95 (m IF),
219 18, 0200070 B2 00 8 20t on
gg éf*fq% D foEH Th, 1 V556 159 86 (o, 1RO Y111, P8P Ralig, 1 =
43 ] BB B PSR eSS o, 0,
%{i'@ﬁ&%@?&g@ ﬁgﬁj gﬁgﬂgﬁ %ﬂ%’ﬂgfb‘ﬂ@ 191933 GHsde I, 9.15-
?I-AI!(S# - l grp&%'hgiwnglt hgxgangfg)ﬁl)/nan 6p-y1l) - O sul foneb
E@éﬁos %@hqgg in Exanple 108 as an internediate

d 2.0 nL of 1.03M boraneTHF 5 conpl ex

? % foll owed by heating the m xture to refl ux
After allowing the reaction solution to

oo oS Inheht FIPEERIGHS el?%wgszﬁ”§8}§§%§'§tlﬁﬂ%ﬁf@é’§ﬂ on
Biva b e Adsmal ol BaigBp Pt st Rta (haERuE™ o

saturated saline, dried over anhydrous magnesium

sul fate and concentrated 1 Q obtain

N- (17-cycl opr opyl y| N4 5k oxy0I 4- hydr oxy- 3- met hoxy
met hoxy- 3

U

In a manner similar to the method described in Example 11, using
homophthalic anhydride in place of phthalic anhydride, using pyridine in place of
triethylamine, using toluene as a solvent in place of DMF, and performing heating to
reflux for 10 hours, 12 mg (yield: 17%) of free form of the captioned compound 106
was obtained. This product was converted to tartaric acid salt to obtain the
captioned compound 106.
'H-NMR (ppm) (300 MHz, CDCls)
8.21(d, 1H, J=7.4 Hz), 7.58 (t, 1H, J = 7.4 Hz), 7.44 (t, 1H, ] = 7.4 Hz), 7.25 (d,
1H, J = 7.4 Hz), 6.72 (d, 1H, J = 8.2 Hz), 6.65 (d, 1H,J =82 Hz), 532 (d, 1H, J =
8.2 Hz), 4.80 (ddd, 1H, ] = 4.5, 8.3, 13.1 Hz), 4.06 (s, 2H), 2.89-3.12 (m, 3H), 2.59-
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nmor phi nan-6(3-yl ) -2, 3-di hydro- benzo[ d] i sot hi azol -1, 1-di
oxi de as a crude product. The thus obtained crude
product was dissolved in 3 mr%of 2-propanol and 1 m,

f

of chloroform and 0.3 nL o bncentrat ed hydr ochl ori c
acid was added, followed by stirring the m xture at
roomtenperature for 13 hours. Agueous 15 saturated

0
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rm Organic Iayers wer e

?gégﬂl%%@gmé?‘%& aturated saline, dried over

Sg @}%\qe |)um sulfate and concentrated to obtain
a crude“product. “The thus obtai ned crude product was
%&Ml popy silica gel colum chromatography to obtain

‘% leld: 67% 2 steps) 20 of free formof the

t ct dt
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110. 7.1
3rphza%?BR)ﬂig$r‘%})[:§,ggi§W 8!-55? 33 ietrggrxn(ag 1H e%}ﬂg_omf: @1(? salt
E@’m “%%—Q—e? 8.3 Hz), 4.59 (s, 2H). 196 b5
3.64-3.70 (m 1H) 310(d,0 J =5.6 H), 3.04 (d,
1H, J = 18.3 Hz), Z[P%l\z 2H), 2.38 (d, 2H, J =
6.6 Hz), 2.21-2.33 N5, 30Rs19 (m 1H),
1.78-1.83 (m IH), 1.6 72 gi@solsg(m
2H), 0.81-0.86 (m 1H), c5\ , 0.10-0.14
(m 2H) (free form l\/ass ( OZ05(fH+1) Exanple 111
t hesi f
%?cyilsg;rgpyl net hyl - 4, 5a- epoxy- 6p-(pyrro| idin-1-yl)-

nmor phi nan- 3, 14-diol -tartaricij@cid salt (Conpound 111)
OH 111 10 In 20 nL of benzene, 200 ng (0.43 mol) of

o ¥ SRR i) o0 B bl fa
i xture bath at 100C

\?%%(lpgro%lté%etﬂ?yipl,ﬂgra?;fcvy?j]%b\lohgne OXy-1iofp man— -1FWQ§) disSolved,
and 0.04 mL (0.29 mmol) of triethylamine and 79 mg (0.31 mmol) of benzene-1,2-

b

iy te

disulfonyl dichloride were added, followed by heating the mixture to reflux for 1
hour. After allowing the reaction solution to cool to room temperature, aqueous
saturated sodium hydrogen carbonate solution was added to the reaction mixture, and
the resulting mixture was extracted with chioroform. Organic layers were combined,
washed with saturated saline, dried over anhydrous magnesium sulfate and
concentrated to obtain 192 mg of 2-(17-cyclopropylmethy!-4,5a-epoxy-14-hydroxy-
3-methoxymethoxy-morphinan-6p-yl)-benzo[1,3,2]dithiazol-1,1,3,3-tetroxide as a
crude product.

The thus obtained 192 mg of crude product was dissolved in 3 mL of 1,4-
dioxane, and 0.3 mL of concentrated hydrochloric acid and 1 mL of 2-propanol were
added, followed by stirring the mixture at room temperature for 16 hours. Aqueous

saturated sodium hydrogen carbonate solution was added to the reaction mixture, and
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water. After allow ng the reaction solution to cool to
roomtenperature, 10 nL of a solution containing 81 ng
(1.29 mol ) of sodium cyanob@f ohydri de i n nethanol was

15 added thereto, and the re tlng m xture was stirred
at roomtenperature for 2 hours. Aqueous saturated
sodi um hydr ogen carbonate solution was added to the

iRAehlIgNg mifktitd NS ex®abted Rt GfdthforMg @r%‘in% %g&@%vere combined,

extracted with chloroform O ganic Iaye
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In 10 mL of chloroform, 203 mg (0.53 mmol) of 6B-amino-17-
cyclopropylmethyl-4,5a-epoxy-3-methoxymethoxy-morphinan-14-ol was dissolved,
and 0.15 mL of triethylamine and 136 mg of methyl-(2-chlorosulfonyl) benzoate
were added at 0°C, followed by stirring the mixture at room temperature for 8 hours
and then heating the mixture to reflux for 30 minutes. After allowing the reaction

solution to cool to room temperature, aqueous saturated sodium hydrogen carbonate
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conmpound, decreased to 50% or |less of the intravesica
pressure imedi ately after the admnistration, the
test conmpound was judged as ving inhibitory effect
agai nst 20 urinary bl adder contractions, and the tine
period until the intravesical pressure returned to
nore than 50% was defined as inhibitory tinme of
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adm ni stration, physiological salilne was use
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%l}ﬂnr nw%r ﬁ%@%ﬂgo%ﬁ% %@W e Qas concentrated to obtain N-

(17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-3-methoxymethoxy-morphinan-6§-

yl)-O-sulfonebenzimide as a crude product.
The thus obtained crude product was dissolved in 2 mL of 2-propanol and 2

mL of chloroform, and 0.2 mL of concentrated hydrochloric acid was added thereto,
followed by stirring the mixture at room temperature for 13 hours. Aqueous
saturated sodium hydrogen carbonate solution was added to the reaction mixture, 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 thus obtained crude product was
purified by silica gel column chromatography to obtain 67 mg (yield: 85%, 2 steps)
of free form of the captioned compound 108. This product was converted to tartaric
acid salt to obtain the captioned compound 108.
'H-NMR (ppm) (300 MHz, CDCl3)

8.06-8.08 (m, 1H), 7.82-7.97 (m, 3H), 6.80 (d, 1H, J = 8.1 Hz), 6.65 (d, 1H, J = 8.1
Hz), 5.28 (d, 1H, J = 8.3 Hz), 3.92 (ddd, 1H, J = 3.9, 8.3, 13.1 Hz), 3.11 (d, I1H,J =
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3.6 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)
Mass (ESI) : 509(M"+1)
Example 109

Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6p-yl}-O-

sulfonebenzimide-tartaric acid salt (Compound 109)

In a manner similar to the method described in Example 108, using 17-allyl-
6p-amino-4,50-epoxy-3-methoxymethoxy-morphinan-14-ol in place of 63-amino-17-
cyclopropylmethyl-4,5¢-epoxy-3-methoxymethoxy-morphinan-14-ol, 8.7 mg of free
form of the captioned compound 109 was obtained. This product was converted to
tartaric acid salt to obtain the captioned compound 109.

'H-NMR (ppm) (300 MHz, CDCl3)

7.99-8.08 (m, 2H), 7.50-7.92 {m, 4H), 6.61-6.81 (m, 2H), 5.74-5.85 (m, 1H), 5.27
(d, 1H, J = 8.3 Hz), 3.89-3.96 (m, 1H), 3.08-3.15 (m, 3H) , 2.94-3.03 (m, 3H), 2.48-
2.66 (m, 1H), 2.29-2.36 (m, 1H), 2.13-2.20 (m, 2H), 1.45-1.75 (m, 3H) (free form})
Mass (ESI) : 495(M"+1)
Example 110

Synthesis of N-(17-cyclopropylmethyl-4,50-epoxy-3,14-dihydroxy-
morphinan-6f-y)-2,3-dihydro-benzo[d]isothiazol-1,1-dioxide tartaric acid salt

(Compound 110)
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In 5 mL of THF, 37 mg (0.07 mmol) of N-(17-cyclopropylmethyl-4,50-epoxy-
14-hydroxy-3-methoxymethoxy-morphinan-6f-yl)-O-sulfonebenzimide obtained in
Example 108 as an intermediate was dissolved, and 2.0 mL of 1.03M borane-THF
complex was added, followed by heating the mixture to reflux for 3 days. After
allowing the reaction solution to cool to room temperature, aqueous saturated sodium
hydrogen carbonate solution was added to the reaction mixture, and the resulting
mixture was extracted with chloroform. Organic layers were combined, washed
with saturated saline, dried over anhydrous magnesium suifate and concentrated to
obtain N-(17-cyclopropylmethyl-4,50-epoxy-14-hydroxy-3-methoxymethoxy-
morphinan-6p-yl)-2,3-dihydro-benzo[d]isothiazol-1,1-dioxide as a crude product.

The thus obtained crude product was dissolved in 3 mL of 2-propanol and 1
mL of chloroform, and 0.3 mL of concentrated hydrochloric acid was added,
followed by stirring the mixture at room temperature for 13 hours. Aqueous
saturated sodium hydrogen carbonate solution was added to the reaction mixture, 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 thus obtained crude product was
purified by silica gel column chromatography to obtain 22 mg (yield: 67%, 2 steps)
of free form of the captioned compound 110, This product was converted to tartaric
acid salt to obtain the captioned compound 110.

'H-NMR (ppm) (300 MHz, CDCl;)
7.79 (d, 1H, J = 7.8 Hz), 7.61 (m, 1H), 7.53 (m, 1H), 7.44 (d, 1H, J = 7.8 Hz), 6.77
(d, 1H, J = 7.8 Hz), 6.62 (d, 1H, J = 8.3 Hz), 4.65 (d, 1H, ] = 8.3 Hz), 4.59 (s, 2H),
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3.64-3.70 (m, 1H), 3.10 (d, 1H, J = 5.6 Hz), 3.04 (d, 1H, J = 18.3 Hz), 2.60-2.67 (m,
2H), 2.38 (d, 2H, J = 6.6 Hz), 2.21-2.33 (m, 2H), 2.13-2.19 (m, 1H), 1.78-1.83 (m,
1H), 1.68-1.72 (m, 1H}), 1.50-1.59 (m, 2H), 0.81-0.86 (m, 1H), 0.51-0.56 (m, 2H),
0.10-0.14 (m, 2H) (free form)
Mass (ESI) : 495(M"+1)
Example 111

Synthesis of 17-cyclopropylmethyl-4,5c-epoxy-63-(pyrrolidin-1-yl)-

morphinan-3,14-diol-tartaric acid salt (Compound 111}

In 20 mL of benzene, 200 mg (0.43 mmol) of naltrexone-benzoic acid salt
was dissolved, and 2 mL of pyrrolidine was added thereto, followed by heating the
mixture to reflux in an oil bath at 100°C for 16 hours while azeotropically removing
water. After allowing the reaction solution to cool to room temperature, 10 mL of a
solution containing 81 mg (1.29 mmol) of sodium cyanoborohydride in methanol was
added thereto, and the resulting mixture was stirred at room temperature for 2 hours.
Aqueous saturated sodium hydrogen carbonate solution was added to the reaction
mixture, 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 thus obtained crude product
was purified by silica gel column chromatography to obtain 142 mg (yield: 83%) of
free form of the captioned compound 111.  This product was converted to tartaric
acid salt to obtain the captioned compound 111.

'H-NMR (ppm) (300 MHz, CDCl,)
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6.73 (1H,d, J = 8.1 Hz), 6.58 (1H, d, J =8.1 Hz), 4.66 (1H, d, ] = 6.9 Hz), 3.10 (1H,
d, J = 5.6 Hz), 3.04 (1H, d, J = 18.3 Hz), 2.5-2.8 (6H, m), 2.38 (2H, 4, ] = 6.6 Hz),
2.1-2.4 (5H, m), 1.90-2.05 (1H, m), 1.8 (2H, m), 1.7 (1H, m), 1.65 (1H, m), 1.5 (1H,
m), 1.4 (1H, m), 0.8-0.9 (1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) (free form)

Mass (ESI) : 397(M"+1)
Example 112
Inhibitory Effect Against Rhythmic Bladder Contractions in Rats

Female SD rats were anesthetized with an intraperitoneal administration of

urcthane (1.0 g/kg). A polyethylene tube was inserted from the urethra to the
bladder and the tube was fixed by ligation. Then physiological saline was
appropriately infused (infusion rate: about 0.2 ml/min., maximum: about 1.5
ml/animal) through the tube to cause rhythmic bladder contractions. The rhythmic
bladder contractions were monitored by measuring the intravesical pressure through a
polyethylene tube inserted into the bladder.  After confirming that stable rhythmic
bladder contractionsoccurred at least 10 times, a vehicle containing a prescribed dose
of a test compound was intravenously administration at a dose of 1 ml/kg. In cases
where the intravesical pressure, within 10 minutes after the administration of the test
compound, decreased to 50% or less of the intravesical pressure immediately after
the administration, the test compound was judged as having inhibitory effect against
urinary bladder contractions, and the time period until the intravesical pressure
returned to more than 50% was defined as inhibitory time of rhythmic bladder

contractions.  As the vehicle for administration, physiological saline was used for
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dimethylsulfoxide (DMSO) solution was used for test compounds 1, 2, 67 and 101,

and aqueous 5% xylitol solution was used for test compounds 5 and 35. The
aqueous 10% DMSQO solution, aqueous 20% DMSO solution and the aqueous 5%
xylitol solution per se, which may influence on the inhibitory time of rhythmic
bladder contractions, were also tested at a dose of 1 ml/kg.  The results are shown in
Table 6. With any of the compounds, prolongation of the inhibitory time of
thythmic bladder contractions was observed when compared with that obtained in the

group to which the vehicle alone was administered.
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or urinary incontinence.
Industrial Availability

The compounds according to the present invention are useful as novel
therapeutic or prophylactic agents for urinary frequency or urinary incontinence, from

which side effects are diminished.
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5 The conpounds according to the present invention are
useful as novel therapeutic or prophylactic agents for
urinary frequency or urinarxxgncontinence, from which
side effects are dim ni shed. 0 204 CLAIMS 1. A

t herapeutic or prophylactic agent for urinary frequency
or urinary incontinence, conprising as an effective

i ngredi ent a nor phi nan der'ﬂgphge havi ng a

ni trogen-contai ni ng heterocycli ¢ group of the Fornmul a

&) oo opbitt drbrithyity s ISR (o Rushy SMATARP"
e o < R e v fing
Pl BB B el ko e Borhs I T2 2111

noiety is 1 to 5) or pyrizdyl al kyl (wherein the 10
nunmber of carbon gtons ¥ the alkyl nmoiety is 1 to 5),
R2 and R3 i ndependéntt hydr ogen, hydroxy, Cl1-C5
al koxy, C3-C7 al kenyl:ox 3 aral kyloxy or Cl1-C5
al kanoyl oxy; Y and Z3Nr represent val ence
bond or -C(=0)-; -Xreg esrit s a-€r=@*garbon chain
(one or nore of the c 3410 therein may be
substituted by nitrog Xygen sul fur atom(s), and

.

constituting a part of the ring structure; k is an
integer of 0 to 8, R4 is(arg)) (a) substituent(s) in
t he nunber of k on the nitrogen-containing ring, which

e e W R
e T
25 B3 e 9 P B Y S e e
%ﬁgngf cai(bgl_llza)to%\lﬁnl:\t)ge glﬁ(yl moiety is 1 to 5) or pyridylalkyl (wherein the
number of carbon atoms in the alkyl moiety is 1 to 5), R” and R® independently are
hydrogen, hydroxy, C;-Cs alkoxy, C3-C5 alkenyloxy, C7-Cy3 aralkyloxy or C-Cs
alkanoyloxy; Y and Z independently represent valence bond or -C(=0)-; -X-
represents a C,-C5 carbon chain (one or more of the carbon atoms therein may be
substituted by nitrogen, oxygen or sulfur atom(s), and the carbon chain may contain
an unsaturated bond) 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, C7-C;3 cycloalkylalkyl, C¢-Cy 5 aryl, C3-C, 3 aralkyl, C5-C,3 aralkyloxy, C;-Cs
alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SR®, SOR®, SO;R®,
(CH,),OR®, (CH2),COR®, (CH,),CO,R®, SO,NR'R?, CONR'R®, (CH,),NR'R® or
(CHg)pN(R7)COR8, or among the R%s in the number of k, two R*s bound to the

same carbon atom or to the same sulfur atom cooperatively represent one oxygen
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(CH2) PN(R)CORI, or anong the R4s in the nunber of Kk,
two R4s bound to the sane carbon atomor to the sane
sul fur atom cooperatively reﬁ)@sent one oxygen 205 O

atomto form carbonyl or sul ide, or two R4s bound to
t he same carbon atom cooperatively represent one
sul fur atomto formthiocarbonyl, or four R4s bound to

taEbZnnZ R o R RRBRA RS Wl PRGE Rt fatPorCaEr
e pect ‘yg\%’egé&sglg[g) B]g F3 ﬁl ?rvae%’r%‘f? gtﬂﬂc {0% 2’ ﬂ@}lg&ﬁfg%gesdbound to
om0 SARITE] il oAU o
%%/hc }'lg Qﬁ&%ﬁ fﬂE A el.g'gl?err orf‘ﬂ tv&cy ﬁ4 n& ? ggcaﬁ) :gcbms

hexane i ng, cyclo xene

g%s GLANER) 206 HARS, Ofohﬂ%e&iqn&%ﬁ%%ﬁg&foﬁ@e gﬁégg ofAShscd ring,
PR Pt e SR (UPAREL R Pl -
Ry AR A L
f@éﬁéﬁ%&@%@% %%é@ﬁ% @%&?@ % fused ring, each of
ROVl G Pl B
VA Vo A 1 BLETRG Pffrdiercs
9,7 g B
N
SHERROEE &fﬁé@ﬁy R e CERIOR, Wi orpesn s
Akef Sancy PRI ORE SRR, g—i@ﬂéfﬁ?@)’s@x@?@ﬁﬁﬁs ok é.nﬁr Y
(AN R S P R R s hydfogen
BRI R0 %gsi’c*@ﬁ?qo’ﬁ%&? ol b bR f G ERR o
0ha S ReisTafAeR. GOy il beT MR dircrp i GRY y ardtio and
RSO RSN aPendnh) dfdhydrogen, C,-Cs alkyl or C5-C3 aralkyl]
or a pharmaceutically acceptable acid addition salt thereof.
2. The therapeutic or prophylactic agent for urinary frequency or urinary
incontinence according to claim 1, wherein in said Formula (I), only one of Y and Z
is -C(=0)- and the other is valence bond.
3. The therapeutic or prophylactic agent for urinary frequency or urinary
incontinence according to claim 1, wherein in said Formula (I), both Y and Z are
C(=0)-
4. The therapeutic or prophylactic agent for urinary frequency or urinary

incontinence according to claim 3, wherein in said Formula (I), R'is hydrogen, Cy4-
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I ncontinence according to claim3, wherein in said
Formula (1), Rl is hydrogen, C4 206 0 C7
cycl oal kyl al kyl, C6-C8 cycl Wenyl al kyl, C6-Cl2 aryl

or C3-C7 al kenyl; and two s bound to adj acent
carbon atons, respectively, cooperatively form benzene
fused ring, pyridine fused ring, naphthal ene fused

RSBt R A
Rt bQﬁ?;@;hﬁ%Jcﬁ:%rc}ﬂn%mg ¥8§p9&%§ﬁ ggéﬁé?a%g/{ewsfé%h rblraxr)]zge’ne fused

cyclo ring or “cycl ene

£ e A BRSSOl .,

B SOAACALES el R SRR Bl
Eoubant o o S DAPLOR T s BRI
S B 85t Sl B P g

h%ngxgggggn, hydroxy, nethoxy, ethoxy, benzyl oxy,
acetoxy or O propionoxy; k is an integer of 0 to 6, two

Bon- s UL ieharetfit br SpRUBRN R fob i et opllhgiy
RSRAREE Abcokam AP HaIm dov kPN 35 oPmBla R B kaEy.
PGSO by R Soloblby UL Bl Bl KOBNER3RH1, aly or
T A S PR S S S AR T S
Biop g9 % BRdERen TRUR, s ot et Rt By By g0k or 7
RloHRenerg s Bl amdnieg e TR o K bRt Y e B R ine
hichiS PaE s iEd B YaRtigRREI 64 R ) IndBP AN G0
UG, HERGE RORRMC ke G, BelyhieliBhll, behaBhiurory,
ERAIADTHbLS, RinREBRAL A CorBHEHb. Hall] bRAY IGARERE,
o R ST R OB R R AR GOz SRR GONRTRY,
‘E@ﬁBS{GR%pﬁF(éﬁz)ﬁr@ YCOR®; p is an integer of 0 to 5; R®is hydrogen, methyl,
ethyl, propyl or phenyl; R’ and R® independently are hydrogen, methyl, ethyl, propyl
or benzyl; R? is hydrogen or methyl; R'® and R'" are bound to form -O-, or R'® is
hydrogen and R'" is hydrogen, hydroxy or methoxy.

6.  The therapeutic or prophylactic agent for urinary frequency or urinary
incontinence according to claim 1, wherein in said Formula (I), both Y and Z are
valence bonds.

7. The therapeutic or prophylactic agent for urinary frequency or urinary
incontinence according to claim 6, wherein in said Formula (I), R' is hydrogen, C;-

C;s alkyl, C7-Cy3 aralkyl, furanylalkyl (wherein the number of carbon atoms in the
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207 0 0 alkyl nmoiety is 1 to 5), thienylal kyl (wherein

t he nunber of carbon atons in the alkyl npiety is 1 to

5) or pyridylal kyl (wherein i@e nunber of carbon atons
0

in the alkyl noiety is | t ); two R4s bound to
adj acent carbon atoms, respectively, cooperatively
form benzene fused ring, pyridine fused ring,

£ 3 O O 0 0 et
P Psem@ﬁ%rfﬂ'}ﬁﬁﬁ kzp@vhe?éiﬁ kRS gf lf"zﬁ‘ﬁgn StoPiin the alkyl

cycl ohexene fusSed cycl ohept an sed ring or
é
?ﬁ*@ ‘?EEOE?% s %‘?J@E%%%@?ﬁ%ﬁéﬁ&eéﬁ&gg{s% S 5

th Geffenk @&b@? %ﬂn? Clsc)gfﬂn?egﬁgéd Ifll% L gélgﬂﬁf:ﬁ(fi fused ring,

frequenc or urinary nti nence
e S b%by‘?‘ﬂ*'%*&@&{”%a clopeHant Ty 3{ Fopyl
éyfl %‘B{ﬂ %eﬁ%}ng,gy l}]:ré g%{)}%/%%ﬂ?[{g §%%l lk%x?@%/pr opgﬁé’ 2

y’Et ﬂ&%%n pr g %y‘ggfgfﬂl? osh eéne?ltrﬁéjf ﬁac]h’of gaid fused rings is non-

I I, 2- i dynyl hyl,
SRR A iR o0 2 o e e

-pyr mx ¥1'a {Eydrl’prgblg}/achgéé}éﬁ f it F&&gﬁgﬁgyg}wagpyl,

pyl‘l pyri

| ‘h‘ gmeq.w% Ryt o, bt ggg aFoxgulg@bpl R! [0

enzyl oxy, ace

reat iy op.%%@xé o Rt @gé%fﬂg%ﬁg@ém% o
A SRR it >
%Lnﬁﬂfeﬁ*ﬂ'fﬁﬁm@ﬁ%ﬂ@@%@é LB e
L e
h@ﬂ%ﬁﬁr5be@hogmd@&@%*%f e R
PR o MR P Rio Bl R S g&ﬁ;&@& hydroxy,

PR By 0. Bl SRR d Ry R hogen,
5 S . 10, ORISR oo

6; two R%s cooperatively form bcnzene fused ring which is non-substituted or

substituted by 1 to 4 R’s and other R4(s) independently is(are} methyl, ethyl, propyl
or benzyl, or two R*s bound to the same carbon atom represent one oxygen atom to
form carbonyl, Rs(s) independently is(are) fluorine, chlorine, bromine, iodine, nitro,
methyl, ethyl, propyl, benzyl, hydroxy, methoxy, ethoxy, trifluoromethyl,
trifluoromethoxy, cyano, phenyl, isothiocyanato, SR6, SOR6, SOZR'S, (CHz)pORG,
(CH3),COR®, (CH,),CO;R®, SO,NR'R?, CONR'R?, (CH,),NR'R® or
(CHz)PN(RT)CORs; p is an integer of 0 to 5; R®is hydrogen, methyl, ethyl, propyl or

phenyl; R and R® independently are hydrogen, methyl, ethyl, propyl or benzyl; R’ is
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hydrogen or nethyl; R10 and R1' are bound to form -0-,
or R10 is hydrogen and R ' is hydrogen, hydroxy or
nmet hoxy. 9. A nethod for thﬁé@gy or prophylaxis for

urinary frequency, urinary ncy or urinary
i nconti nence, conprising using said norphinan
derivative having a nitrogen- 5 containing heterocyclic

' | Qi 1 8
HBBAEOALAIR ® IndRY 8BBaltla B80S bR Sl B rdhep apd R
whyd@%en‘?ﬁytﬁéi omgtﬂﬁjgan derivative having a
nitro

-cont & ning erocyclic group according to

AL e T S e—

S AP 5 RO AR ARG e
SIS S S B o
BRaRRELIRAD ARRUBIC B adivonoi rgfd K rePresent the

e nmeani n 15 with the

L A T T
prodiabforafl o wit AL G s, ofp pTMtRATioR) pgcBRRL e RR
Fhiditisn Sl EABHAE RS TRInAY) AN, SARRT UrecBbP PRurfily inchifieCe.
E e, AinBirbidd achORRR SO Forfrit 1 pplvBe B RERGR-SitatRGE

Jmaceutically acceptable acid addition salt
F%‘F’%g?‘?c %‘.%‘The nmor phi nan derivative or the

pharmaceutically acceptable acid addition 209 salt

t her eof accordi ngRﬁ o clBm 11, wherein in said Fornula
(1), only one of “Yyaht ~Nis -C(=0)- and the other is
val ence bond. 13. The nan derivative or the
pharmaceutical |y accep : 'Nd—Y‘ dition salt thereof
according to claim wherRion'|i n '(R"HermIa(ll),

both Y and Z' are 11414.x-he nmor phi nan
derivative or the pha utica acceptable acid
addition salt thereof cORding to claim 13, wherein

insaid Formula (11), Rl is hydrogen, C4-
()

[wherein Rl, Rz, R3, Rg, R'" and RM represent the same meanings as described
above, R4', X, Y', Z' and k' represent the same meanings as said R4, X,Y,Zand k
with the proviso that in cases where Y' and Z' are simultaneously valence bonds and
X'is -(CHz)4-, -(CH3)s5- or -(CH;),-O-(CHz),-, k' must be not less than 1, in cases
where Y' and Z' are simultaneously -C(=0)- and X' is a chain comprising two carbon
atoms constituting the ring structure, k' must be not less than 1, and in particular, in
cases where (R4')k' is a benzene fused ring, the benzene ring must be substituted by
the R’]

or a pharmaceutically acceptable acid addition salt thereof.

12.  The morphinan derivative or the pharmaceutically acceptable acid addition
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C7 cycl oal kyl al kyl, C6-C8 cycl oal kenyl al kyl, C6-C12
aryl or C3-C7 alkenyl; and two R4 's bound to adjacent
carbon atons, respectively, éooperat ively form benzene

fused 10 ring, pyridine fus @ ri ng, napht hal ene fused
ring, cyclopropane fused ring, cyclobutane fused ring,
cycl opentane fused ring, cyclopentene fused ring,

S RRE A EoriB Y clabfl . S RO KER EohtiRE o B qnepy v ena z
SERARD: AR e DHRF R VBB by MO Sy DSt Lt ee o

A% ¥ e orBhinkd e O BE fid ok REfIE BEAPLBIC S addiion
s PRora8tdRiiaR b bladty | R wheeihi 58 Fotruula (), bt ¥iand 7 e

o g;(gﬂexyl nmethyl, allyl or prenyl; R2 is hydrogen,
h§ roxy, methoxy, ethoxy, allyloxy, benzyl oxy, acetoxy

ditnoney PESRABGhaR gerivaBar B e R Moty edetable i adgiton
) ?éqf%écq?ﬂiﬁigﬁg i S i ot b OBt s & ot raos Co
& %F#F%@(EIE@S@FF%E? if A de’rﬁ%ﬁ:@’(ﬁ %ﬁ seehgikenyl; and two
o i i Ui, Eomlic o men s
%ﬂ)ﬁ&%ﬁeﬁlﬁ%‘gﬁ%sm@%@?ﬁ&% ZCY%MR@%’%’ ringf,

CH2) pNR7R8 . N( R7 8: i i . 0
T G i
S AR ko sty bt ane
eloRdrierR e e, CRR 5 Taa FER i QP Hsted arRHE by

erivathPe or the pharmaceutically acceptable acid
PIMMBA Ssalt thereof according to claim 11, wherein

15,5 SRR b5 e ol e BB DA
SR Rr<D8 aContEpa 1 L5ivehoRen et i G5 RS i eeigan,
iy STb i AN o
BT S A o R

LERT ey S A L M RN

Lenzyloxy, acetoxy or
propionoxy; k' is an integer of 0 to 6, two R%s cooperatively form benzene fused ring
which is non-substituted or substituted by 1 to 4 Rss; RS(S) independently is(are)
fluorine, chlorine, bromine, iodine, nitro, methyl, ethyl, propyl, benzyl, hydroxy,
methoxy, ethoxy, trifluoromethyl, trifluoromethoxy, cyano, phenyl, isothiocyanato,
SR®, SOR®, SO,R®, (CH,),0R®, (CH,),COR®, (CH,),CO:R®, SO;NR'R?, CONR'R?,
(CH2),NR'R? or (CHp),N(R")COR?; p is an integer of 0 to 5; R® is hydrogen, methyl,
ethyl, propy! or phenyl; R’ and R® independently are hydrogen, methyl, ethyl, propyl

or benzyl; R’ is hydrogen or methyl; R'" and R"! are bound to form -O-, or R" s
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10 noiety is | to 5); two R4 s bound to adjacent carbon
atons, respectively, cooperatively form benzene fused
ring, pyridine fused ring, t hal ene fused ring,

cycl opropane fused ring, cyc ut ane fused ring,

cycl opentane fused ring, cyclopentene fused ring,

cycl ohexane fused ring, cycl ohexene fused ring,

q,ya}dggﬁgﬁ@ﬂé ‘fsqlﬁglql)ggﬁ N dRixy q,ygf{eg{&@tene fused ring,

each of said fuSed rings IS non 15 substituted or

g6bst iTthetrestphinad dOtivaARE 8r ﬁ){éﬁ)haﬁﬁaceﬂ"&ll%ﬁ&@mamd addition

derivative or the pharnmaceutically accéptable acid

a6 iHelr T ac&ﬁhﬁlgttﬁ @Faﬁﬁ’fl &%H&Eﬁ' if QaIH‘Fo?rhﬁla"H % ﬂi/"ﬂ'eﬂﬁ' 2 are

in said Fornul 1), i s hydrogen, et hyl,

RARAYE bodBNZY! phenethyl phenyl propyl,
2-furanyl nmet hyI 2- furanyl et hyl, 2- furanyl propyl ,

f I
?Z. g[) ggﬁ ynlsmngit%m ’dé’i}\fa;ﬁﬁi@ gggg@wgnac%u&em rayéegiawémd #ddifon

l gt
%ﬁll opﬁéy?%F%t ﬁiﬁlgl?cy%lmrﬁl o:r}keny g%‘ggfi/llﬂa ula é{ i Hreroﬁerf Cr-
I
L
AticyPlohddy 1 fEei)hbh!len FH1IRN (vABin! thi Hﬂﬂlbeﬁff carbon atoms m the alkyl
4-pyri dynyl propyl ﬁz I’s "hydr ogen, hydroxy, n["l]
aldiayYs 1 & Byér%ylﬁ§§r T WhIRRYin (RERIRBY 0P CarBby Qﬂoﬁﬁqm{he :fﬁéyl

i's hydrogen Xy, methoxy, ethoxy, benzyl oxy,

RFLOR 1 & SPEDRIOSENIA {5 achRebaltihadsife, Aspllrhiayy, o1 110

S cooper ative orm benzene fused ri ng S

i Aol

RYc1BfBNe fusd AN cRobiitaROfiBdh fﬁgr n?‘ga A ; R5( gﬂ om

represent one ox gen atomto

CRIGRARIETLN il S APhaPang  Sohine MQERE,

QﬁBb‘l’ane%M%g 5r Ele?ft&f@fhEB@ pll:lbé ehdh dﬂﬁﬂ%&é&% is non-

cyano, phenyl, isothiocyanato

gﬁ. )PCOZRG SOZNR7R8

O%%%)}'Fg ((3—83% 8 or or(e YPN(R7) COR8; p is an

18! €9qhe AforPhihsh éemﬁﬁvé or gﬁ&%&emﬁ%ﬁ X&oepﬁﬁ)mﬁcnd addition
propyl or phenyl; R7 and R8 I ndependently are

Eéﬂgfhg&%@ acd&:'&lhg ko ?lgfnl]‘ Y% HBﬁH sdifl FQG@&X |£|I(§) % ﬁydrogeén_, ’

ydrogen or 1 ar orm

ﬁ{ctlﬁiloethﬁl%ﬁb%logé‘r&yﬁﬁhﬁerﬁthﬁ ;meﬂm&ﬁm 2bﬁasﬂa[n9metﬂy1 2

met Hox Rar maceut’i cal conprising th

Méﬂﬁgﬁ 208 Fany ki me&fj&‘rmcﬁﬁ?ﬁ@fﬁfﬁﬁ%ﬂﬁrﬁ@ ﬂlranylpropyl 2-
acceptable acid addition Salt thereof according to any
ﬁﬁgplfé‘hyﬁllléhﬁ,@-ﬂﬁépﬁe‘ﬁyl%ﬁlyl, 2-thiophenylpropyl, 3-thiophenylmethyl, 3-
thiophenylethyl, 3-thiophenylpropyl, 2-pyridynylmethyl, 2-pyridynylethyl, 2-
pyridynylpropyl, 3-pyridynylmethyl, 3-pyridynylethyl, 3-pyridynylpropyl, 4-
pyridynylmethyl, 4-pyridynylethyl, or 4-pyridynylpropyl; R%is hydrogen, hydroxy,
methoxy, ethoxy, allyloxy, benzyloxy, acetoxy or propionoxy; R’is hydrogen,
hydroxy, methoxy, ethoxy, benzyloxy, acetoxy or propionoxy; k' is an integer of 0 to

6; two R cooperatively form benzene fused ring which is non-substituted or

substituted by 1 to 4 R’s and other R4'(s) independently is(are) methyl, ethyl, propyl
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20. A pharmaceutical conposition conprising the
nmor phi nan derivative or the pharnmaceutically

acceptabl e acid addition sal% fhereof according to any
one of clains 15 11 to 18. g

or benzyl, or two R*s bound to the same carbon atom represent one oxygen atom to
form carbonyl, Rs(s) independently is(are) fluorine, chlorine, bromine, iodine, nitro,
methyl, ethyl, propyl, benzyl, hydroxy, methoxy, ethoxy, trifluoromethyl,
trifluoromethoxy, cyano, phenyl, isothiocyanato, SR®, SOR®, SO,R®, (CH,),0R,
(CH,),COR®, (CH2),CO2R®, SO,NR'R®, CONR'R?, (CH,),NR'R® or
(CH;),,N(R7)C0R8; pis an integer of 0 to 5; RS is hydrogen, methyl, ethyl, propyl or
phenyl; R’ and R® independently are hydrogen, methyl, ethyl, propyl or benzyl; R’ is
hydrogen or methyl; R'" and R are bound to form -O-, or R is hydrogen and R"
is hydrogen, hydroxy or methoxy.

19. A pharmaceutical comprising the morphinan derivative or the
pharmaceutically acceptable acid addition salt thereof according to any one of claims
11to 18.

20. A pharmaceutical composition comprising the morphinan derivative or the
pharmaceutically acceptable acid addition salt thereof according to any one of claims

11to 18.



