16 JANUARY 2007 1 DESCRI PTION Renedies or Preventives for Urinar
Frequency or Urinary Incontinence and Morphinan Derivatives Fﬁ@?héUARY2°°7
Ni t rogen- Cont ai ni ng Heterocyclic G oup fechnical Field 5 The pr esent
invention relates to a therapeutic or prophylactic agent for urinary
frequency or urinary incontinence, and to a norphinan derivative having a
ni trogen- containing hetrocyclic QBESER%%HgggharnaceuticaIIy acceptabl e acid
addition salt thereof. Background ently, with com ng of an aging
society, t nupber of patients sufferin fromurinary frequency or urinary
ncont 1 nendiemeies o asiifes 9 Driggasguitay or by feontiaeneRdrdpeut i ¢ dr ugs
for urinary freque .or. urinary incontjnence, _anticholinergic drugs such
as propi verMHE)%%&?&rrﬁ N Y?Soljé?“%évﬁ{ﬂgﬁﬂ‘l niRRRS ElgTe5yake GEoHP 71 avoxat e
hydrochl ori de are used. However, it has been reported that these 15 existing
drugs have side effects, that is, de FW} gastrointestinal system
synptons such as constipation, cardi ovascul ar synptons, such as orthostatic
hypot efisi on,  urlgahrgsenbmapRtiosTelaieg t adhempsitices praphylectisdgentifonurinary j s
concerned that by admnisterjng the existing drugs having anticholinergic
activiti es fesuendyeoriusdagppcTtinenge; argd tp ¥ paphiae dedyativeibasing aimEessr nence
acconpani ed by cerebrovascul ar 20 dysfunction or denentia, cholinergic
system act i qpm%/aymn& hetreeypliagieup r # phirplacatiicaldibaceppiable apid additioprsaliascul ar
dysfunction or denentia per se progress. On the other hand, fromthe view
poi nt of irfPesot-ng quality of |ife (QOL) of patients, which is recently
regarded as inportant, urinary frequency and urinary incontinence are
attracting attention as synptons BetkegrpuwHddutd be positively cured. Thus,
devel opnent of a 25 therapeutic or prophylactic agent for urinary frequency
or url®ary i ncorRgcanthsevithhontiogof & agingsdcéty,she sumsber of ghtjendesvdfesiad.
Mor phi nan derivatives having a nitrogen-containing heterocyclic group are 16
JANUARY 200ffom 2rigemydrddquertyior uliaparineoatipenceis inPrepsing siedr by yeirs. A41- 18824 and
41-18826 together with

present, as therapeutic drugs for urinary frequency or urinary incontinence,

anticholinergic drugs such as propiverine hydrochloride, oxybutynin hydrochloride
and flavoxate hydrochloride are used. However, it has been reported that these

15 existing drugs have side effects, that is, dry mouth, gastrointestinal 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

20 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

25 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



their uses as anal gesics and antitussives, and in Tetrahedron. 50, 9757
(1994), Synth. Commun. 22, 913 (1992), J. Med. Chem 27, 13251 AMIARY,R947
is silent about their wuses. These patedts and reference are silent about
the use as a therapeutic or 5 prophylactic agent for urinary frequency or
urinary incontinence. Although it is known that norphine which is simlar
to the conppunds of the present jnvention jn _the resp that it has

mor phi nan eﬁ?fg{eGrIEJ%HaPFﬁ?LP@FFWt%uMOH Sc‘hﬁl%ﬁzg aédﬁﬁtﬁgé@i;f’-ge%ﬁt’v ni ng

het erocycli ¢ group has an activity.to inhihit mcturition reflex (J. Pharm
Exp. Ther. tgggpaegéia)an S%S.“)S,anitjtan‘iﬁt&és%qsr m@ngﬁeérép@rr%épﬁiﬁ]cﬂs%@, §yr&§.
dependence, 10 constipation and so on, so that it is not used as a,

t her apeut | ccwmﬁpo%ﬁééﬁ%%dghfif?@ Chrm. s il vt {1 9BF lewbich dysilspt ehaqudiel

i ncontinence. Disclosure of the Invention An object of the present invention
is to provitfes-a Hhesepatenisandeferprcesire silgnbpbapt Hhetyse ang diprareshc of i nar y
frequency or urinary incontinence, which has a high 15 therapeutic or

pr ophy? act i RFoORIpassic agend feorf urigianc fiedieney ef wawnsingewinenss: ovAlthougs itdgl | as to
provide a nmethod for therapy or prophylaxis of the disease, use for the

di sease, ariova thgveerphiapdustiis sietaito thercoptperagsofdhe presgstiynventien 5¥ t he

di sease. To attain the above-described object, the present inventors

i nt ensi vel ythe ragp¢cs that itdag mogphinan singhire ﬁ*ﬁfloplﬁh ifzdoes apt coataiv e sitipgeing a

ni trogen-cont ai ni nl(_g1 heterocyclic 20 group, and that any of them i ncluding

t hese nor phiontatinidg hetorecylisgroushasravagtvitedl iphibitghictunision peflexi (& Rharm.
prophylactic effect for urinary frequency or urinary incontinence, my be
oral |y admiipsilberad 4WA8dretd. s itdus amongyadeisiidcts such g dtugrdeperdienes, st r at i on, and
is free fromthe side effects such as drug dependence and consti pation,
thereby cowpbtatatiog andheo pn,ee dlmt it innetused s a #Erapeatic ospropindaqticegenttfor nvent i on
provi des a therapeutic or prophylactic agent for wurinary frequency or
urinary i nosmanhiepencanpmasgi ingomense. ef f ecti ve i ngredi ent a nor phi nan
derivative having a nitrogen-containing heterocyclic group of the Fornula 16
JANUARY 2007 3 (I): R2 R ~N ; IRsclosure of the Invention

An object of the present invention is to provide a novel therapeutic or
prophylactic agent for urinary frequency or urinary incontinence, which has a high
15 therapeutic or prophylactic effect and of which side effects are improved, as well as
to provide a method for therapy or prophylaxis of the disease, use for the disease, and
a novel compound useful for therapy or prophylaxis of the disease.
To attain the above-described object, the present inventors intensively studied
to discover novel morphinan derivatives having a nitrogen-containing heterocyclic
20 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.
25 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



Y Ro NR4)k RL 1IR3 (I) [wherein Rl is hydrogen, C1-C5 alkyl, C4-C7
cycl oal kyl al kyl , ©6-C8 cycl oal kenyl al kyl, C6-C12 aryl, C7-C13 égsﬂ"ﬂ‘;}f‘w ed7cy
al kenyl , furanylal kyl (wherein 5 the ndmber of carbon atons in the al kyl
noiety is 1 to 5), thienylalkyl (wherein the nunber of carbon atons in the
alkyl noiety is 1 to 5) or pyridylalkyl (wherein the nunber of carbon atons
in the al ky{I,m)i ety is 1 to 5), R and R3 independently are hydrogen,

hydr oxy, Cl1 al koxy, C3-C7 al kenyl oxy, C7-Cl13 aral kyl oxy or Ci1-C5

al kanoyl oxy; Y and Z i ndependently represent valence bond or -C(=0-; -X 10
represents a C2-C7 carbon chin i€ or nore of the carbon atons therein may
be substituted by nitrogen, ‘oyyged-orNsul fur aton(s), and the carbon chain
may contain an unsaturated bopd ¢oRS{ituting a part of the ring structure;
k is an integer of 0 to 8, R4 Xsfare Audbstituent(s) in the nunber of k
on the nitrogen-containing ring i cIR10i jide eﬁmgy represent(s) fluorine,
chlorine, bromne, iodine, nitro gegxy{ ClxCS 15 al kyl, C7-C13

cycl oal kyl al kyl, C6-Cl12 aryl, C7 aral Eyd/ C7-C13 aral kyl oxy, Cl1-C5

al koxy, trifluoromethyl, trifluordowthRy, cyano, isothiocyanato, SR6, SORG,
S02R6, (CH2) POR6, (CH2), COR6, (CH2)pCO2R6, SO2NR7R8, CONR7R8, (CH2)PNR R8
or (CH2)pN(R)COR , or anong the R4s i ?he nunber of k, two R4s bound to
the same carbon atomor to the sane sulfur atom cooperatively represent one
oxygen 20 atomto form carbonyl or sulfoxide, or two R4s bound to the sane
car bon at ontwheesdp&r s hydspgeny Eplaserl, aner exsldaliylalkdn{s-6'sf or m t hi ocar bonyl ,

or four R4s bound to the sane sulfur atom cooperatively represent two
oxygen at ongycloglienylkyliiGedhr,ards C1613aRIbRRE :200atkeny L, {wgnplatkiyb (Wasseinn t he
nunber of k, two R4s bound to adjacent carbon atons, respectively,

cooper at i velhy npEbes efcashoneatems idhe pliyl mpigty igilre Sb,db@aylahkﬁg(wmmhfm ene
fused ring, cyclopropane fused ring, cyclobutane fused ring, cyclopentane
fused ri ng,nm%péwge@a@nfsugé@alk dgroietyds bieXai@yridylalkyl (whgreiayhg ohexene

fused ring, 5 cycl oheptane fused ring or cycloheptene,fused ring, each of
sai d fused munakgs of sarhomatoms in the alkyl moiety is 1 to 5), R” and R™ independently are

hydrogen, hydroxy, C;-Cs alkoxy, C3-C7 alkenyloxy, C7-C13 aralkyloxy or C;-Cs
alkanoyloxy; Y and Z independently represent valence bond or -C(=0)-; -X-

10 represents a C,-C7 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 §;
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

15 alkyl, C7-Cy3 cycloalkylalkyl, C¢-Cy5 aryl, C7-Cy3 aralkyl, C4-C;3 aralkyloxy, C1-Cs
alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SR®, SOR®, SO,R®,
(CH,),0R®, (CH,),COR’, (CH,),CO,R®, SO,NR'R®, CONR'R®, (CH,),NR'R® or
(CHZ)pN(R7)COR8, or among the R’s in the number of k, two R*s bound to the
same carbon atom or to the same sulfur atom cooperatively represent one oxygen

20 atom to form carbonyl 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



substituted or substituted by 1 or nore R5s, wherein R5(S) indeézendentl
represent(s) fluorine, chlorine, bronine, iodine, nitro, hydrd %N‘&l@é"o"
al kyl, Cl1-C5 al koxy, trifluoromethyl, #rifluoronet hoxy, cyano, C6-Cl2 aryl,
i sot hi ocyanato, SR6, SORE, SO2R6, (CH2),OR6, (CH2)PCOR6, (CH2),CO2RS6,
SO2NR7R8, CONR7R8, 10 (CH2)PNR R8 or (CH2), N(R7)COR8; R9 is hydrogen, Cl1-C5

10 oo RN KU TR g
o e JURERER, LR P Y B e RaPbiRTeY 2
aryl or Cr7-Cl13, aral kyl : and R7 and R8.i,nde dently are 15 hydrqgen, Cl-C5
2yt or oA e opeBeie o ie BT R Pyt e pATrea e e 08t on sal
t hereof, as |1 as thod for, . ther or pro | axi f.the di seases, and
uses t her eo‘fy\éfoé’FmFﬂ%H’Ef’ 83%’&’9101“?1"&??12&%?1 ggg,?ﬁycgvgg%qnﬁiﬁsgﬁirg}g; subst it uent
groups_are interpreted as follows: The al kyl ieties.of alkyl, alkoxy,

cycl oaPkyl awsiﬂ%?&&%f% rlng, o e bRpieRs sEbiei e Strei R3PYREEYS NBRanched
chain, may be substituted by hydroxy,_and may centain unsaturated bonds. The
aromati c nn’i“g‘ﬁtiltégedd’lf S‘él?%lﬂl,te%%éi/ RyMoreR 5 ReEIyR (pLindependekly represant(ghy | al kyl
and pyridyl al kyl may be substituted by at |east one substituent group

sel ect ed f ridwaringecherng, brasriae.doding nitro.ddrexyef s alkyl, (asCaplkexyy, < - C5

al kanoyl oxy, . hydroxy, fluorine, chlorine, bromne, iodine "a?@n%’ nitro,

cyano, i sot Hiflseteameiind, trifigoramethaysy exeeHyd-Ciz 3y IsogremanaiexsR a

met hyl enedi oxy., The present invention also.provides a norphinan derivative
havi ng a @@?%g@?ﬁﬁ ai(ﬁHﬁgCQ&é%QmQQZB gﬁQﬁﬁ‘B{&,QQNRFgr,wI a (lIl): 16
JANUARY 2007 5 R2 R CJ 99 Y RIO N g(R4)k' RI11 R3 ﬁll) [wherein R, R2,
R3, ROO R AGHRRNR'R epr€EbhNRHECRR dnidroggs, GsCoeliahithes alkenyl, Co-

Cy3 aralkyl, C1-C3 hydroxyalkyl, (CHz)pOR6 or (CHz)pCOZRG; R'" and R"" are bound
to form -O-, -S- or -CH,-, or R'is hydrogen and R'is hydrogen, hydroxy, C-Cs
alkoxy or C;-Cs alkanoyloxy; p is an integer of 0 to 5; R®is hydrogen, C;-Cs alkyl,
C3-C7 alkenyl, C4-Cy5 aryl or C4-Cy3 aralkyl; and R’ and R® independently are
15 hydrogen, C-Cs alkyl or C7-C; 3 aralkyl]
or a pharmaceutically acceptable acid addition salt thereof, as well as method for
therapy or prophylaxis of the diseases, and uses thereof for the diseases.
In the present specification, substituent groups are interpreted as follows:
The alkyl moieties of alkyl, alkoxy, cycloalkylalkyl, aralkyl and aralkyloxy contain
20 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 C;-Cs alkyl, C;-Cs alkoxy, C-Cs alkanoyloxy,
hydroxy, fluorine, chlorine, bromine, iodine, amino, nitro, cyano, isothiocyanato,
25 trifluoromethyl, trifluoromethoxy and methylenedioxy.
The present invention also provides a morphinan derivative having a

nitrogen-containing heterocyclic group of the Formula (II):



above, R4, X Y, Zand k' represent the same neanings as said R4

and k with the proviso that in cases ere Y and Tare sinmultdh @Yﬁm”
val ence bonds and 5 X is -(CH2)4-, -(CH2)5- or -(CH2)2-0-(CH2)2-, k' must
be not less than 1, in cases where Y and Tare sinultaneously -C(=0- and
Xis a chain conprising two carbon atons 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 benzgne rﬁﬂb nmust be substituted by the R5] 10 or a
pharmaceutical ly acceptableigqq jon salt thereof, as well as a

phar maceuti cal or pharnmaceuti claf ition containing the conpound. Best
Mode for Carrying Qut the |nvek X4icing the present invention, the
conpounds represented by Formia (3) Ra% &' pr (Rb Jy used. Among the
conmpounds of Formula (1), those\g -;_ﬁﬁ%ﬂ/§§follomnng substituent groups
are preferred. In the present spg at i t herapeutic or prophylactic
agent” includes not only those e gt used for one of therapy and

prophyl axis, but also those aimng at attaining both therapy and prophyl axi s
sinul taneously. As for Y and Z, it is @igferred that both Y and Z are

- C» or both Y and Z 20 are val ence bonds. In cases where both Y and Z
are lp £f ar apl regen, C4-C7 cycloal kyl al kyl, C6-Cs

cycl oal kenyﬁ“éh r@;r SRR yy | 4 R @‘FS%{FWHC Reaeses o0k 2007 6
preferably hydra . cycl opropyl net h 2-cycl opropyl etjh

3- cycl opr opa;how,d%ﬁrx ch%”@lleﬁPEFﬁWtﬁg? sAMe WOHNRES 7S RIFEE Ny 5{1 Y,Zandk

cycl opent yl net cyclohexylneth , 2- cycl gbut enyl et hy]

3- cycl obut eYiif Eridrsg% iso tha WwaseSrr&frﬂﬁ% P{yrnd 4 @reyqlmuarrrewslzs Walsrl%lgﬂnds angrong

these, espegi.a referred are hydr en, cyclo opylneth |, 5

cycl ob¥ tylﬁgﬂﬁﬁﬁﬁh%y ﬁﬂ?lﬂ%@ﬂyﬁ’ -oh &t Pﬁiﬁﬁtﬁﬁlkﬂnﬁﬁﬁsprenyl R2
is preferably h dro en, hydroxy - alkoxy C3- C7 al kenyl oxy, C7-C13

ar al kyl oxy Where ] ags aﬂf‘k&lﬁbl}/tPWSlyA%@ PR Sels ARPingsemPTIFEEHRR ATt o y

al Iyl oxy, benzyl ox acet oxy and propi onoxy are preferred and hydrogen,
hydr oxy, ne%twaﬁyo %&taeélﬂeo&gg starcairedon BRIStHNe 30t lse thanrleand meparicyhteiter abl y
hydr ogen, hydr0ﬁ¥ Cly G5 al koxy, C7-Cl3 10 aral kyl oxy or Cl-C5 al kanoyl oxy,
nmor e pref ereaBésywy qﬂyéﬁd@elﬁ a uqymng)ft}sed mBgHb Penzene ring must be substituted by

the R° ]

10 or a pharmaceutically acceptable acid addition salt thereof, as well as a
pharmaceutical or pharmaceutical composition containing the compound.
Best Mode for Carrying Out the Invention
In practicing the present invention, the compounds represented by Formula (I)
are preferably used. Among the compounds of Formula (I), those having the
15 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
20 are valence bonds.
In cases where both Y and Z are -C(=0)-, R'is preferably hydrogen, C4-C

cycloalkylalkyl, C¢-Cg cycloalkenylalkyl, Cg-Cy5 aryl or C3-C; alkenyl, more



et hoxy, benzyl oxy, acetoxy or propionoxy. Anmong these, hydrogen, hydrox

met hoxy and acetoxy are especially preferred. The "-X-" is pref% AR
carbon chain constituting a part of the ring structure, nore preferably a
carbon chain having two carbon atonms constituting apart of the ring
structure. The "k" is preferably an 15 integer of O to 6. R4 is preferably

géj acg eﬁ!t k)é!a}?rggkbg Hvdt rngg CI%QQZQ)E#%@{S%L%“ gfai’\'}’eﬁ%ﬁl 1’f Cl(gf}rapzﬁ ﬁ%gﬁf used ring,
RAERERE et SR SRS R R ﬁ?&ggﬁvﬂﬂ??uééﬁg;. g,

| oh f
%zcﬁcieéﬁgg%%@ﬁ%& ol Rl aceﬁ?g?%ﬁéev%?fe:f@'gﬂa%b *wéif'ﬂﬂ;eﬁ%}a@%a%% Pt edor
titut hyl hyl |
Sthyl i done, Alaﬁf’g% et SR FRsfemed %rﬁ?vﬁroeg%%fsﬁlba@ﬁ&fm%@ﬁ;y|y bitnz% | dene,

et hyl penzyl enz ene

tL i fl uhr an‘fyﬁm E‘ﬁ?@? y‘ilé’éjeglf: 'BFWLUO‘EJQ@'S&%?TYI !%lﬁ' H@H
thgfépﬁehﬁgg&bﬁﬁyﬂﬁ CoY BRI o SRS RIS I o, gl Q?esw’r tvo Ris

bound to adj carbon atons, res tively peratively form benzene
fused ring Su étah‘taﬂ?iéﬂ"}by Amgpg Wﬁ%@eﬁy Pé%é?%tb‘[”&y - Sy allHsSy. B RRUARY 2007
7 Al though the benéene fused I‘I% qng a not s bstituted is, al so
preferred, F©XYRbSEIPISANY CE)PrREIES and hy @ﬁ% @Mﬁp amaridr&fswéﬁdenuy
fluorine, chlorine, bromne, _sodine, nitr %5 (espeC| ally nethyl,
ethyl or pra@pgspecially peeferred: a|&yﬁpre€@§wééwéqogvl@é iw)Cl ﬁyahke&x» Cid13c5 al koxy
(espem al ly net hoxy or et hoxy), 5 trifluorometh trifluoronet hoxy, cyano,
phenyf0 i soAAKyloyR R L Csaiignoders, mege pres: erakad%gflmnehy qrexp

(CH2) , CO2R6, . S02NR7 CONR R8, (CH2) PNR7R8 or . (CH2) pN(R) (vx/nere|n is
an i nteger ©RO¥Y; P R?oxwzeaqegoxwapwéqum &mope hase, Wé@@s@ﬁaﬁ 19Ynet hyl et hyl
or propyl), C3-C7 aI kenyl or C6-Cl2 aryl (especially pheni/% R7 and R8

i ndependentgthaxpand anetsxagre @Pe@sllhmﬁqrreées EE aq I {5 pieferaply, Cefnygarber 10
propyl), or Cr-Cl3 aralkyl (especially benzyl)). The benzene fused ring is
nore  pref eshaH) Pnsbiting B@@Tttoﬁfl‘@dmgcﬁtmﬁ‘@ﬁs mqrap@éerégly 815arbgp chypdavigBst i t uent s
sel ected from the g%r oup cansisting of fluorine, chlorine, br om_ne, iodine,
nitro, met hiyo cagigmgtoms mrﬁawung@émtwf thewjg gsptureret Hes\K 1 preferahly abret hy | |

trifluoronethoxy, cyano phenyl,
integef of 0t0 6. R’ is preferably C,-Cs alkyl, C7-Cy3 aralkyl, C4-C,3 aralkyloxy, 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 fused ring, cyclohexene fused ring, cycloheptane fused ring or

20 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,

25 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 Rs.



hydr oxynet hyl , hydroxyet hyl, isothiocyanato, nercapto, nethylthio

met hyl sul finyl, 15 methylsul fonyl, methoxymethyl, ethoxymethy| 16 JANUARY 2007
nmet hoxyet hyl , acet oxy, phenyl oxy, neth%xycarbonyl, et hoxycar bonyl ,

met hoxycar bonyl net hyl , et hoxycarbonyl net hyl, sul fanoyl, di nethyl sul fanoyl,
di met hyl car banoyl, di met hyl am no, di net hyl am nonet hyl, di nmet hyl am noet hyl

and am no. IS ef erably hydrogen, . O - | kyl, -all or, benzyl, nore
preferably u&&ﬁﬁe %ﬁ;nz%e[ "?&./n %ﬁlﬁhds ?&tfggsr@utﬁ%lsparlﬁﬁt%‘ieg’ %ﬁmnd to form
-0-, or R10 is.pre a hydrogen and R. 1 i.s preferably .hydrogen, hydroxy
or et oy SESHBETLY RO Rl rERpbEA! dependdn B Biogaa e, PoRRRC0-  On

t he ot her hand, i.n cases e both Y and are val ence bonds, Rl is
preferably 1H§I&FOT§EH,, 8C§5 éﬁgg{eﬁ@ﬂc}aﬁ@ﬁ?ﬁg&q W yPropyl fartyip AT (wherein t he
nunber 25 of carbon ato in the alkyl iefy is 1 to 5), thienylalkyl
(wherei n t HESRFGIYE e%?yﬁ)eg?‘y%yaé:tlo%alkgx%@&e&laﬁwm%’@t? thoxy)t 0 5) or

pyridyl al kyl, (wher ej t.:al; nunber of carbon atons in t cal kvl igty is 1
to 5) ,ém)r ér19§8@&%?¢r1 ARSIV nYaRgH PheBYnippt AN OB 8O propyl ,
benzyl, phe | L6 nyl prepyl - of 3-furapyl nethyd , 2- or

3T anyl et RrORs. R B6P BrbnCougt. SNERO LSRRI AGmIkIBh or 2- o

3-t hi ophenyl et hyl , ,2- 3- thiophenyl propyl, 2%, 3- or 4-pyridinyl methyl,
2-, 3- or 4%9%5%%0{%}1?%&13E%ﬂlBég@rOfpoﬁoéyRi ds exdrogesp(i-Csaflohg t hese,
hydr ogen, net hyl pheneth%;, furanyl ethyl, 5 thiophenylethyl and

pyri di nyl et(egneciails meshvd cothylioy pprosPets-6d alkraylias Geriefardipspecialinpbrneh;
hydroxy, Cl1-£5 alkoxy, C3-C7 al kenyl oxy, C7-Cl3 aral kyl oxg or C1-GC5

al kanoyl oxyR" e gindpresdenthyate bydragem {drenalkyl tespposly methybxthyl af | yI oxy,
benzyl oxy, acetoxy and propi onoxy are preferred, and hydrogen, hydroxy,

met hok§ — ardopdb1osky-Gan arabied (espedially Razyl). pridedentsing fesed ringenmors/dr oxy,

Cl- G5 al koxy, C7 10 C13 aral kyl oxy or Cl-C5 al kanoyl oxy, nore preferably,
hydr ogen, HFefeebly neresubstilited, at fsytuted &y e 0% rorggibsbpnts selgeted frgfoxy.  Anong
t hese, hydrogen, hydroxy, nethoxy and acetoxy are especially preferred. The
"oX-" is prtBe groaplcpngigfingef dhopne chigiienbreayis; iadind, REroa MeAB, @hylt he ring
structure, or the above-nentioned carbon chain in which one or two carbon
at oms i s( armypdubmeyl bydaxpynahsxye iiflupgernethylotrifioreraefboxys Syancopiiesyl. Anong

t hese, especially preferred are carbon chain having 5 carbon atons

const i t ut i dydsoxymethybshydraxyethyly isothiegyenate, mergapthametayiton, mahylsuiiingt,

menti oned above in
methylsulfonyl, methoxymethyl, ethoxymethyl, methoxyethyl, acetoxy, phenyloxy,

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
20 preferably bound to form -O-, or R s 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
25 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,



whi ch one carbon atomis substituted by oxygen, sulfur or nitrogen atom The
"k" is preferably an integer of 0 to 6. R4 is preferably CONRTREANUARY 2047
R7 and R8 are independently hydrogen, #&ethyl, ethyl, propyl or benzyl), or
two R4s preferably 20 bound to adjacent carbon atons, respectively,
cooperatively form benzene fused ring, pyridine fused ring, naphthal ene

fused ring, cyclopropane fused ring, cyclobutane fused ring, cyclopentane
fused ring, Preﬁxlb 85@![) @H%‘lelﬂ@’jéglem’lﬁﬁ),l’yh éc Poprésrandmethyb - of ﬁtfgf anﬁfffﬁl}’b hexene
fused ring, cyclgﬁhepiﬂajne fused ring or cycl gheptene fused ring, each of the
fused rings21¥ hbkeylmepyls fnad-io E%@P%ﬁb@d%%/’ﬂllobhenﬁ]@ﬂéﬁl, e9pdcially 1 to
4 R5S. 25 R4.is nore preferably di methyl anmide or diethylamde, or to form

t he benzenethiqphgaylpiopily 2-, &t Ret-pradisylmetind, ) 3pered-pyridinylethyld of Adépendent | y
met hyl, et h%(I, ‘p_rgﬁ%/l or benzyl, or two R4s bound to the sane carbon atom
pref erabl y toprdsgiptonyhe Hnppethess hydearmetiydrhegethyb firaayletbyn car bony! .
Especially preferably, the carbon atom adjacent to th above- nenti oned

car bonyl grbigpherylethplsandipyridinylsyhyh ateraspesiallyt oefetrod f oR misgmefdsmbliond. Al t hough
t he benzene fused ring which is not substituted is also preferred, the

subst i t uent lixdrogRa( kydroxy, &1 €)'s gk@xiye Catil7yalkengloxpdepEndanlklyloxy oubriGre,

chlorine, bromne, 5 iodine, nitro, C1-C5 al kyl (especially nethyl, ethyl or
propyl), Cralka®ykxal kpmongegbesechysirogenbladzgny) methoay osthoxyCallydsxyl koxy
(especially methoxy or ethoxy), trifluoronethyl, trifluoromethoxy, cyano,

phenyl , i sobdnzploynrestioxy SREproBioREXy 86 pRE¢rred, Gh2 hRIRgsn, hkR )X pCBRBoXyY
(CH2) PCO2R6, S02NR7R8, CONR7RS, . (CH2) PNR7R8 or  (CH2) pN(R ) COR8 (wherein p

i s an i nt egard abtoRy tae frefeR6d.i sR%‘;qurdgmbly K5Hrdgen dhykdydxyl € {Bplendyalhy met hyl ,
ethyl or propyl), C3-C7 al kenyl or C6-Cl2 aryl (especially phenyl); R7 and

R8 i nilépend€ntdralkplory by Q-0 atkan6llo3h nadrk preférelsipcloydabdey, ngekrbwyl, mettidxyl or
propyl), or C7-Cl3 aral kyl (especially benzyl)). The benzene fused ring is
nore pr ef eethirtyy bemyleaybateidxytoe gropionogub s Aitong elibsbyhydregeny hynlooxy, subst i t uent s
selected from the group consisting of fluorine, chlorine, bromne, iodine,

nitro, nmethyethory iy acefbyprogpecialeprziaried Ny ThoX-X-" isgirbferaply C5-Cglcadoanet hyl |
trifluoronethoxy, cyano, phenyl, hydroxynethyl, hydroxyethyl,

i sot hi ocyandta comstitntipg a parvef thel rirty soructued, by thewbb venrlentionedtdagionuchbiony | |,

met hoxynet hyl , et hoxynet hyl, net hoxyet hyl, acetoxy, phenyl oxy,

met hoxycar behigh one bhtywycaabsdioatyins isfat habytitated dyydxypéty gl fur or nitrogen

et hoxycar bonyl net hyl, sul fanoyl, dinethyl sul fanoyl, di nethyl carbanoyl,
di net byl am atom(s). Among these, especially preferred are carbon chain having 5 carbon atoms
constituting a part of the ring structure and the carbon chain just mentioned above in
which one carbon atom is substituted by oxygen, sulfur or nitrogen atom. The "k" is
preferably an integer of 0 to 6. R*is preferably CONRR® (wherein R” and R® are
independently hydrogen, methyl, ethyl, propyl or benzyl), or two R's preferably
20 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-substituted or substituted by 1 or more, especially 1 to 4 R’s.
25 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



20 di met hyl am nonet hyl, di met hyl am noethyl and am no. R9 is preferabl

hydr ogen, Cl1-C5 al kyl, allyl or benzyl, nore preferably hydroé%ﬂAWA%%?WI .
R10 and RI1 are preferably bound to fom-0-, or RO is preferably hydrogen
and R11 is preferably hydrogen, hydroxy or nethoxy. Especially preferably,

R10 and R1 t are bound to form-0-. 25 The present invention also provides

t he norphi nan derivatives having a nitraogen-containing_heterocyclic group
r epr esent ecRPP o farmusashenyde sespetialy pisfrably, the parpompfempiacsatciedhs cal Iy acid
addition salts thereof, 16 JANUARY 2007 10 As for Y and Z', it is
preferred tiPQvesmntoned gasbpnyl gropp is qupsigiyted by nifgrggn o fyform amide bongd. ence
bonds. In cases where both Y and Z' are -C(=0)-, Rl is preferably hydrogen,
C4-C7  cycl 6§h%sghéh¢<p¢n,ze@5fu§@ By& VBishiengt substjited @@J@Jpzegrryﬂ, tBe C3-C7

al kenyl, nore 5 preferably hydrogen, . _ '

cycl opr opy| fHestipents) &y ) sparelreierably asl ingerieogenslyyflueriopydhlatine, bromine,

cycl opropyl butyl, cyclobutyl nethyl, cyclopentyl nmethyl, cyclohexyl nmethyl, 2-
cycl obfit enylodinkymitro3C o latkiyLitespacigbly apsthyl, gtheroy lpropyBpby46b arallollyl , al 1yl or
prenyl. Anmong these, especially preferred are hydrogen, cycl opropyl nethyl,
cycl obut yl neespeglally beatybp bydrokyrdt hg4 alkexpclesteeiallly metloply, or athoxl),and prenyl . R2
is 10 preferably hydrogen, hydroxy, Cl1-C5 al koxy, C3-C7 aGI kengl oxYy, Cr7-C13
ar al kyl oxy toifluo©metayl atriflantoytetixoxy, aranagphehds sothincgtamty, SRS OBXYSOR hoxy,

al Iyl oxy, benz on6y and acetoxy are pr ef erred, and7 hsydr ogen, hsydr oxy,

met hoxy and ¥ (GH,CEBHEEHa),LORY, SIaNRER’, CONRRH (@HepNRBIR® hydr ogen,
hydr oxy, Cl1-C5 al koxy, C7-Cl3 aral kyloxy or Cl1-C5 al kanoyl oxy, nore

preferably, (@W@é}@OIh@(ddmvejn p netnhiateger df® tetShRQj{s hyldesgen| Ox{ s akodt oxy or
propi onoxy. Among these, hydrogen, hydroxy, nethoxy and acetoxy are

especial | y (esecallyentthylheth¥d' or ipgopyi)eCe4CalalkengloriGy @ garyl@éspacially pbenylhe "- X' -
is preferably C2-C4 carbon chain constituting a part of the ring structure,

more pref erRband R® mdepodenthedre hidre ey G Ve atiay liespecibibnmettgh ethyl uf | ng a part
of the ring structure. R4 is preferably C1-C5 al kyl, C7-C13 aral kyl, C7-C13

20 ar al ky| opegpylfror t(0seC R4salkyd erspediallypbnagignt Therbenrenatfosed ringdspeed | vel y,
cooperatively form benzene fused ring, pyridine fused ring, naphthal ene

fused ri ng, prefecdbbpnapautatitutads edsubstitgteddyaine v hminesubs@ments iselgeted frotropent ane
fused ring, cyclopentene fused ring,
the group consisting of fluorine, chlorine, bromine, iodine, nitro, methyl, ethyl,

15 propyl, benzyl, hydroxy, methoxy, trifluoromethyl, trifluoromethoxy, cyano, phenyl,
hydroxymethyl, hydroxyethyl, isothiocyanato, mercapto, methylthio, methylsulfinyl,
methylsulfonyl, methoxymethyl, ethoxymethyl, methoxyethyl, acetoxy, phenyloxy,
methoxycarbonyl, ethoxycarbonyl, methoxycarbonylmethyl, ethoxycarbonylmethyl,
sulfamoyl, dimethylsulfamoyl, dimethylcarbamoyl, dimethylamino,

20 dimethylaminomethyl, dimethylaminoethyl and amino. R’ is preferably hydrogen,
C1-Cs alkyl, allyl or benzyl, more preferably hydrogen or methyl. R' and R'" are
preferably bound to form -O-, or R s preferably hydrogen and R' is preferably
hydrogen, hydroxy or methoxy. Especially preferably, R'" and R*! are bound to
form -O-.

25 The present invention also provides the morphinan derivatives having a

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

(1) and pharmaceutically acid addition salts thereof.



cycl ohexane condensed ring, cycl ohexene condensed ring, cycloheptane fused
ring or cycloheptene fused ring, each of the fused rings is ndnJANWARY 2Qi7ed
or substituted by 1 25 or nore, especidly 1 to 4 R5s. More preferably, R4
is ethyl, ethylidene, propyl, propylidene, butyl, butylidene, benzyl,

benzyl i dene, nethylbenzyl nethylbenzylidene fl uor obenzyl,

fl uorobenzyl i den triflugronethgoxybenz 16 JANUARY 2007 11

trifluoromet hoxyBefsp' ﬁﬂiﬁel ‘ﬁﬁ@ﬁ“éfqﬁlﬁhat%ﬁﬂbﬁe%nﬁﬁ AEfefé Ok bgReX\andet hy| |

cycl ohexyl net hyl i den henoxy, chl orophenoxy or to form benzene fused ring.
Especi al | y%@é?‘é%%ﬁﬂe;’(’ng R4s bound to adjacent carbon atoms, respectively,
cooperatively form benzene fused ri ng. Al 't hough the benzene fused ring which
is 5 not substi tlowcasesivehess bash i andZrasel -CERD- s}?ubsptequ@biwsdrog@(@ Cs(are)
preferably and independently fluorine, chlorine, bromne, iodine, nitro,
Cl-C5 al kyl CYGB’@B@’J:&U@IIJ §6-Caeydigalkenyiaikyl, Gg- szrwlyor)ca Cralkayl amateky |

(especially benz zl hydr oxy, Cl-C5 al koxy (especially nmethoxy or ethoxy),
trifl uer ometrifgrably hydrpgans mepsimetdy b Aecyclopmapylethyl,i setchopsepdprapy, 4SR6, SOR
6, SO2R6, (CH2)PORG6, (CH2)PCOR6, (CH2)PCORZR6, 10 SO2NR7R8, CONR7RS,

( CH2) PNR7 Racy@lop(cmyﬂc)lml(@)c lmﬂhak GYQiOIFni}émaTIhYI aydolaxylnadthyl, 20 5: R6 is
hydr ogen, Cl-C5 al k (especially nmethyl, ethyl or propyl), C3-C7 al kenyl

or C6-Cl2 awyglobites ﬂi}’hI3I-<§be1b9mVIP,r0PRV, pheny| R:phthylk payid efylioy peemel. hy dr ogen,
Cl-C5 al kyl (especially nmethyl, ethyl or propyl), or C7-Cl13 aral kyl

(especi al | yAmbagthesd, espiitallygpnefemed dna dgdrogemgyclspropylenetingdf er abl y
non-substituted, or substituted 15 by one or nore substituents _selected from
t he group cayn]s]bstyﬂmthlf, cydleymntyh@ethgh) cyeldlresylmdoydallye and pdhnyle, Riig ro, met hyl ,
ethyl, propyl, benzyl, hydroxy, nethoxy, trifluoromethyl, trifluoronethoxy,

cyanol0phe rprbferetbﬂmlhy&kygmt hydrox ) YH rOxalledAyy C;-CHi aﬂ%ﬂ]o&yg@ﬁéi Paralkelogapt 0,

nmet hyl t hi o, nethyl sulfinyl, nethylsulfonyl, nethoxynethyl, ethoxynethyl,
met hoxyet hyC,-Caakkandgloxyp heAnibmxthesa Ry droxy, eastiaxyy ttho2f) atiylogy ybearioxy | |
met hoxycar bonyl net hyl , et hoxycarbonyl net hyl, sul fanoyl, di net hyl sul f anoyl

di met hyl cardsmoytoxy dierpeéfeprbd rand byddigens hipgrloayw methetyhand, acetdikyratehy | am noet hyl
and amno. R9 is preferably hydrogen, C-C5 alkyl, allyl or benzyl, nore
preferably dpetigliyesreiredet RY s priieBbanediidenaierinye DerGbilboxgoand, s o form

-0-, or R10 1s preferably hydrogen and Rl | is preferably hydrogen, hydroxy
or 25 net hoatylkylosp et Calds\aliemedlek alihore pREErablgthyRkrodenaklr&oy tkthoxyf or m - O0- .
15 ethoxy, benzyloxy, acetoxy or propionoxy. Among these, hydrogen, hydroxy,
methoxy and acetoxy are especially preferred. The k' is preferably an integer of 0 to
6. The "-X'-"is preferably C,-C4 carbon chain constituting a part of the ring
structure, more preferably a carbon chain having two carbon atoms constituting a part
of the ring structure. R is preferably C;-Cs alkyl, C7-C,3 aralkyl, C4-Cj3
20 aralkyloxy, 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
25 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,



On the other hand, in cases where both Y and Z' are valence bonds, Rl is
preferably hydrogen, Cl-C5 al kyl, C7-C13 aral kyl, furanyl al kyl 1§ #¥/AR2Q0e
nunber 16 JANUARY 2007 12 of carbon atldns in the alkyl moiety is Ito 5),

t hi enyl al kyl (wherein the nunber of carbon atons in the alkyl noiety is 1
to 5) or pyridylalkyl (wherein the nunber of carbon atons in the al kyl

moiety is 1. to 5), r referab rogen thyl,. ethyl, ropyl, benzyl,
ohenet hyt . il Bpbeta g s ety Eng Syt et ot byl 5 5
or 3-furanyl I - .aqr 3-1hioph | et hyl, 2-_.or  3-thigphenyl ethyl, 2- or
3. Chi opherSHEiEymeyidens phetioR? Kook orfh forp benzgne Bsed b ™

4-pyridinylethy], or 2-. 3- ors 4-pyridjnylpropyl. Anong these, hydrogen,
met hyl , pheﬁ%’teﬁ‘;?ll}’ pqu?rahlyi té‘f"r@l%""“f‘%?%‘iﬁd%‘?ﬁ?ﬂ@? atgme, 1HSRECEYAYyl et hyl are

especially preferred.. R2 is preferably  hydrogen, hydroxy, Cl-C5 al koxy,

C3- C7 al kenyAOBRAFLY -fmb%{}zﬁlﬁq(ﬁ‘ﬁﬁiﬂ}n%r ‘@ihct%g%ﬁﬁ baneanroipskang Whishds t hese,
hydr ogen, hydroxy, nethoxy, ethoxy, al I_%/I oxy, s benzyl oxy, acetoxy and

pr opi onoxy Btesubstibuted issadso patermsg.dhe substitusps)dX () istateh psejerablii@ndcet oxy are
preferred. R3 is preferably hydrogen, hydroxy, Cl-C5 al koxy, C7- C13

ar al kyl oxy Wdersndeslyaflucsingyshdsane, gmn@rledlee,abm,c1h9nalbgle(ﬁ§peﬁgauyoxy,

nmet hoxy, et hoxi;, benzyl ox&, acetoxig or pr_o[)i onoxy. Anong these, hydrogen,
hydr oxy, 15mgdyheshy! anprondstx$ sardkddpemerially Penaybs bydrexy, CiHes alkogy. " i s
preferably C4-C6 carbon chain cor_lstitutinf; a part of the ring structure, or
t he above- néspRaCENEANAPYH cthoy). riflyoromednl, sHBugspmethox vy PRewtks i s(ar e)

substituted by, oxygen, sulfug or _nitrogen aton(s).,.Anong these, especially
referrad AbEHiat WO SR PORAIE HC ot Hon GEoMOBS ACTRLGERRG & part of the
ring structure apngd the carbon chain.just 20 nentioned above in which one

car boROat on®PNR tibs CONR 8d: S0y RN, ordGHRWNRDCOR (Wherein miseminteees k' i s
preferably an integer of 0 to 6. R4 is pr.eferablg CONR7R8 (wherein R7 and
R8 are i ndepldhweniR yis hydfegaye f1-Grelksy Kespeaitly meybgihy! o propgdnAa-¢7 or two R4
s preferably bound to adjacent carbon atons, rgespectively, cooperatively

f or m benzenakénys edCeihgaryp(espatially phasgddl K i ang, R nagenehdenslyerd highdgan, ng, 25

cycl opropane fused ring, cyclobutane fused ring, cycl opentane fused ring,
cycl opent en€1-Casliy! taspesiallyyuttbplesthpkorfpuersd), or fg:Cie grallohésspemialiyused ri ng,

cycl oheptane fused ring or cycl oheptene fused ring, each of the fused rings
is non 16 JEmedRy Jdgbenzene fused ring is more preferably non-substituted, or substituted

15 by one or more substituents selected from the group consisting of fluorine, chlorine,
bromine, iodine, nitro, methyl, ethyl, propyl, benzyl, hydroxy, methoxy,
trifluoromethyl, trifluoromethoxy, cyano, phenyl, hydroxymethyl, hydroxyethyl,
isothiocyanato, mercapto', methylthio, methylsulfinyl, methylsulfonyl,
methoxymethyl, ethoxymethyl, methoxyethyl, acetoxy, phenyloxy, methoxycarbonyl,

20 ethoxycarbonyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, sulfamoyl,
dimethylsulfamoyl, dimethylcarbamoyl, dimethylamino, dimethylaminomethyl,
dimethylaminoethyl and amino. R’ is preferably hydrogen, C1-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

25 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-Cy3 aralkyl, furanylalkyl (wherein the number



13 substituted or substituted by 1 or nore, especially 1 to 4 R5s. R4 is
more preferably dimethylan de or diethylamde, or to formthe15dANEARY £005ed
ring. Oher R4 (s) is(are) preferably &nd independently nethyl, ethyl,
propyl or benzyl, or two R4 s bound to the sane carbon atom preferably
represent one oxygen atomto formb5 carbonyl. Especially preferably, the

car bon atomfadj acent to the above-nentiaoned carbonyl group is substituted
by ni t r ogenciHEBANACTY Iythe Alkybmpishtls 1Ap Phdbighylalksl (Vhereie the mumbed of i ng whi ch
is not substituted is alsqQ preferred, the substituent(s) R5(s) is(are)

pref er abl y SHERPT #Herdp dhthe k] morghs s e, 5) orpwidlkyl whaserbtheingaibarof nitr o,
Cl-C alkyl (especially nethyl, ethyl or propfyl@g C7-C13 aral kyl

(especi al | yeaamatpms iihig alicy moiey 1) L tos) anpissiyeles ydwidzeden, methibeihybr

et hoxy), trifluoromethyl, trifluoronmethoxy, cyano, phenyl, isothiocyanato,
SR6, SOR6, BepReberzyi-phenctiy], RhepglpropriRg; of 3(-@@;%@1»% 2- g ilmampethgoNR RS,
(CH2) PNR7R8 or (CH2), N(R7)COR8 (wherein p is an integer of O to 5 R6 is
hydr ogen, G-ats-faranyipropd pker atthippheryhmethyle2hen 3-tophsnwisthyl, 2- 083C7  al keny!
or C6-Cl12 aryl (especially phenyl); R7 and R8 independently 15 are hydrogen,
Cl - C5 al kylthjopbpwdprabyly 2n8t by4-pyrdinylmethyl - obyar B-pyaidingretingld on-a Bkt
(especially benzyl)). The benzene fused ring is nore preferably

non- subst i t4pEddingpropylibsAinpung theses fiydmgens methor ephsngsbyl, fwamtlethylel ect ed from
the group consisting of fluorine, chlorine, bromne, iodine, nitro, nethyl,
et hyl, pr optiniqphﬁaﬂqthyl,anldypdridbnylethy&eamcequciallyrpréﬂeucﬁ.oriﬁzt isyirefetablyf | uor onmet hoxy,
cyano, phenyl, hydroxynethyl, hydroxyethyl, 20 isothiocyanato, nercapto,

met hyl t hi o, hydesgen) sydréxyn ), -Csradkdnyl €3HCH atisehyloxyrei-H0wyardkilpky oeCir@y et hyl |

met hoxyet hyl , acet oxy, phenyl oxy, nethoxycarbonyl, ethoxycarbonyl,
met hok§ car badkaroplexpiy | Anmsnigdleseanidorgghnhstdnody, methokpratlydxy, altilesst, hy| sul f amoy! ,
di net hyl car banoyl, di net hyl am no, di nethylam nonet hyl, di nethyl am noet hyl

and am no. WRazylexyprettexpmd/poponogerre pEifer®sl, ahdklydrogdnl iydroxy,28ethenzyl , nore
pref erably hydrogen or nethyl. 510 and R11 are preferably bound to form

-0-, or R Qundsacpory eregivéfgrrbd.drRgspreferdbRl hydrdgen, frydfexyall - slidxgg€qn, hydr oxy
or nethoxy. Especially preferably, RIO and R11 are bound to form-0-. 16

JANUARY 2003 atdkBoengr ChH€s atkapoylos nicep pesaratle chydyogeny hpdraxy( hiefhoxiyn cases
where Y' and Z' are sinmultaneously val ence bonds and X is -(CH2)4-,
- (CH2) 5- oreth@@HByZzy By Cid)oy or propionoxy. Among these, hydrogen, hydroxy,

15 methoxy and acetoxy are especially preferred. The "-X'-" is preferably C4-Cg
carbon chain constituting a part of the ring structure, or the above-mentioned carbon
chain in which one or two carbon atoms is(are) substituted by oxygen, sulfur or
nitrogen atom(s). Among these, especially preferred are carbon chain having 5
carbon atoms constituting a part of the ring structure and the carbon chain just

20 mentioned above in which one carbon atom is substituted by oxygen, sulfur or
nitrogen atom. The k' is preferably an integer of 0 to 6. R is 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,

25 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-



k' rmust be not less than 1; in cases where Y and Z' are sinultaneously
-C(=0 - and X is a chain conprising two carbon atons constit dfJA§UAR¥E20Q7ng
structure, k' nust be 5 not less than 1t3 and in particular, in cases where
(R4 YK' is a benzene fused ring, the benzene ring nust be substituted by
the R5. However, the present invention is not restricted to those described
above. Preferred exanpl es of the pharnaceutical |y, accgptable acid addition
salts i ncl SHpstifuirshQysHpsituied ayé@rmrwmcwélngﬂdésl oRi ds awireiprsédrably sul furi ¢
acid salt, nitric 10 acid salt, hydrobromc acid salt, hydroiodic acid salt
and phosphofimethydarmaids gr dicthybampide, ar t@ farohy benzeae fused sings” OthshRaés)aceti ¢ aci d
salt, lactic acid salt, citric acid salt, oxalic acid salt, glutaric acid
salt, mali cisege)preferably andrindepiendently anatlayl; ethyluprepylordehzylsertwo R sandel i ¢ aci d
salt, maleic acid salt, benzoic acid salt and phthalic acid salt; and

organi ¢ sul pP@Hddo &he sgms gerbonainmm peederakly Kenressnt drsryee it@mstalform

et hanesul fonic acid salt, 15 benzenesulfonic acid salt, p-toluenesulfonic
acid salt afbeyhphidspseirty pieterally dthe aarbon atamoadjacehictodhe wyayeantiitioned aci d
salt, hydrobrom ¢ acid salt, phosphoric acid salt, tartaric acid salt,

net hanesul f eAtbenyhetogp sasubstatmeedtbyanilrogen atare tpfosmeamide bodit Altwugbithe addi ti on
salt is not restricted thereto. Anong the conpounds of the Formula (1)

accor di ng tbenzpie fusesbing whichénnatenbstitged spdsoi freferred.ahp bestinent(H R €s)wher ei n
-X- is a carbon chain having two carbon atons constituting a part of the

ri ng structisaeg) prefaratilyZndriedep@idedjly flubrioe, Ribrihesbroménez exéne, hitmed41Gsng whi ch
is not substituted or substituted by one or nore R5s; RO is hydrogen; R0
and R1l ar ealsplpspetielly emtied.eathyl-0b propyha€;-Cy; atatky éespenial bstentzd) Hydraxiye

Formula (la) below are shown in Table 1. In the tabl es described bel ow, CPM
means125 cyCl-6pathoxy fespesitlly metiosher dibhorg) atifléoposithyil.anflusrometiioxy, 16 JANUARY
2007 15 R2 _ 17N 14 6 O5 N2 34 O(R5)0-a O4 Rg 6 6
cyano, phenyl, isothiocyanato, SR®, SOR®, SO,R®, (CH,),OR®, (CH,),COR®,
(CH,),CO.R®, SO,NR'R?, CONR'R?, (CH,),NR'R? or (CH,),N(R")COR® (wherein
p is an integer of 0 to 5; R®is hydrogen, C,-Cs alkyl (especially methyl, ethyl or
propyl), C3-C; alkenyl or C4-C aryl (especially phenyl); R’ and R® independently
15 are hydrogen, C1-Cs alkyl (especially methyl, ethyl or propyl), or C4-C;3 aralkyl
(especially benzyl)). The benzene fused ring is more preferably non-substituted, or
substituted by one or more substituents selected from the group consisting of fluorine,
chlorine, bromine, iodine, nitro, methyl, ethyl, propyl, benzyl, hydroxy, methoxy,
trifluoromethyl, trifluoromethoxy, cyano, phenyl, hydroxymethyl, hydroxyethyl,
20 isothiocyanato, mercapto, methylthio, methylsulfinyl, methylsulfonyl,
methoxymethyl, ethoxymethyl, methoxyethyl, acetoxy, phenyloxy, methoxycarbonyl,
ethoxycarbonyl, methoxycarbonylmethyl, ethoxycarbonylmethyl, sulfamoyl,
dimethylsulfamoyl, dimethylcarbamoyl, dimethylamino, dimethylaminomethyl,
dimethylaminoethyl and amino. R’ is preferably hydrogen, C,-Cs alkyl, allyl or
25 benzyl, more preferably hydrogen or methyl. R'%and R" are preferably bound to
form -O-, or R s preferably hydrogen and R'is preferably hydrogen, hydroxy or

methoxy. Especially preferably, R'" and R'! are bound to form -O-.



(la) Anmong the conpounds represented by Fornula (la),
R2 and R3 are hydroxy, R5 is 4-fluoro/]6ahiUARE2007
of the bond at the 6- poslidtion is (3, that is, Conpound 16 of

R1 is cycl opropyl net hyl,
configuration

the following fornula is 5 naned
N-[17-(cycl opropyl net hyl ) - 4, 5a- epoxy 3, 14-di hydr oxynor phi nan- 6(3-yl ] -
fluorophthalimde. OH 17 140 5N , 23 4F 30H 16 Table 1 R1

CPM OH OH ( non- sdméeng fhﬁ@a)pouwgqsmdénﬁormum @ ioagesvhegpPWl @id 2H

CPMOH OH 4. 5-F CPMOH OH 3,4,5 6-F CPMOH OH 3-C CPM OH OH 4-C
OH 3, 6-C  apminoyfagepuslysvatynce bpnds@ad A is-(6H,)+ CRIAHDN- OF-(CHR)-OaBVabH OH

3, 6-Br

10

15

20

25

16 JANUARY 2007 16 CPM OH CH 4, 5-Br

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,

However, the present invention is 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 salt, glutaric acid salt, malic acid salt, tartaric acid salt, fumaric acid salt,
mandelic acid salt, maleic acid salt, benzoic acid salt and phthalic acid salt; and
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 B.

t he conpound wherein

4
RRR
3,6-F

CPM OH



(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-6§3-yl]-4-

fluorophthalimide.
0]
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




Allyl OHOH 3,6-Br Alyl OH OH 4,5-Br Allyl OHOH3-Me Alyl OH OH 4-M
Allyl OHOH 3,6-Me Alyl OHOH 4,5-Me Alyl OH OH 3-Ove Al l {8 JAVARY 20070
Allyl OHOH 3,6-Ov Allyl OH OH 4,5-OM§ Ally! OH OH 3-OH 16 JANUARY 2007
17 Allyl OHOH 4-0H Al | OHOH 3,6-0H Alyl OH OH 4,5-0H Alyl OH OH
3-NO2 Allyl OH OH 4-No2 Allyl OH OH 316-NO2 Allyl OH OH 4,5-N2 Al lyl OH
OH 3-NH2  [ATdpig GENZ Ak, OTQH 3,6-NH2 Allyl OH OH 4,5-NH2 CPM H
OH (non- su E(“;I;rﬁéuﬁ Y TEEMH Gﬂ/ﬁ&: €PN H OH 4-F CPMH OH 3,6-F CPMH OH
4,5-F CPMHOH3- 4 5 5-H CPMHBH 3.0 CPMH OH 4-d

CPM ['OH [ OH 4-Me

CPM | OH |OH 3,6-Me

CPM | OH |OH 4,5-Me

CPM | OH | OH 3-OMe

CPM | OH | OH 4-OMe

CPM | OH | OH 3,6-OMe

CPM | OH | OH 4,5-OMe

CPM | OH | OH 3-OH

CPM | OH | OH 4-OH

CPM | OH | OH 3,6-OH

CPM | OH | OH 4,5-OH

CPM | OH |OH 3-NO,

CPM | OH | OH 4-NO,

CPM | OH | OH 3,6-NO,

CPM | OH | OH 4,5-NO,

CPM | OH |OH 3-NH,

CPM | OH | OH 4-NH,

CPM | OH | OH 3,6-NH,

CPM | OH | OH 4,5-NH,

Allyl | OH | OH | (non-substituted)

Allyl | OH | OH 3-F

Allyl | OH | OH 4-F

Allyl | OH | OH 3,6-F

Allyl | OH | OH 4,5-F

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

Allyl | OH | OH 3-Cl

Allyl | OH | OH 4-Cl

Allyl | OH | OH 3,6-Cl

Allyl | OH | OH 4,5-Cl

Allyl | OH | OH 3-Br

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




9

WH>WTATW

M _HAIE 4- OBPM H OHCGH6- N
OHtled) 3M-Of H
OH 4,5-OH
OH 3-NO,
OH 4-NO,
OH 3,6-NO,
OH [ OH 4,5-NO,
OH | OH 3-NH,
OH | OH 4-NH,
OH | OH 3,6-NH,
OH | OH 4,5-NH,
H | OH | (non-substituted)
H |OH 3-F
H | OH 4-F
H | OH 3,6-F
H | OH 4,5-F
H | OH 3,4,5,6-F
H |OH 3-Cl
H | OH 4-Cl
H | OH 3,6-Cl
H | OH 4,5-Cl
H | OH 3-Br
H |OH 4-Br
H | OH 3,6-Br
H | OH 4,5-Br
H |OH 3-Me
H | OH 4-Me
H | OH 3,6-Me
H | OH 4,5-Me
H | OH 3-OMe
H | OH 4-OMe
H |OH 3,6-OMe
H | OH 4,5-OMe
H | OH 3-OH
H | OH 4-OH
H | OH 3,6-OH
H | OH 4,5-OH
H | OH 3-NO,
H | OH 4-NO,
H |OH 3,6-NO,
H | OH 4,5-NO;
H | OH 3-NH,
H | OH 4-NH,
H |OH 3,6-NH,




PP22222¢2

Q2222222

2

4,5-F Alyl HOH3,4,56-F All1 HOH3-d Alyl HOH 4-
3,6- Alyl HOH4,5-A Alyl HOH3-Br Allyl HI®&ANUARY 2007
3,6-Br Alyl HOH 4,5-Br Agyl HOH3-M Aly] HOH4-M
3,6-Me Allyl HOH 4,5-Me Allyl HOH3-OMe Allyl H OH 4-Owe
3,6-OMe Allyl HOH4,5-Ov Allyl HOH3-OH Alyl HOH 4-OH
EROT B B O S |A|y: HOH3-N®2 Alyl HOH 4-N®

NGR——A H-OFP4--52N yl HOH 3-NH2 Allyl H OH 4-NH
Alylndp H p esubseuigd) | cPM OAc OH (non-substituted) CPM

F| Allyl | H |OH 3-F
Allyl | H |OH 4-F
Allyl | H |{OH 3,6-F
Allyl | H |OH 4,5-F
Allyl | H |OH 3,4,5,6-F
Allyl | H |OH 3-Cl
Allyl | H |OH 4-Cl
Allyl | H |OH 3,6-Cl
Allyl | H |OH 4,5-Cl
Allyl | H |OH 3-Br
Allyl | H {OH 4-Br
Allyl | H |OH 3,6-Br
Allyl | H |OH 4,5-Br
Allyl H | OH 3-Me
Allyl | H |OH 4-Me
Allyl | H |OH 3,6-Me
Allyl | H |OH 4,5-Me
Allyl | H |OH 3-OMe
Allyl H | OH 4-OMe
Allyl | H |OH 3,6-OMe
Allyl H |OH 4.5-OMe
Allyl | H |OH 3-OH
Allyl | H |OH 4-OH
Allyl | H |OH 3,6-OH
Allyl | H {OH 4,5-OH
Allyl | H |OH 3-NO,

Allyl | H |OH 4-NO,
Allyl | H |OH 3,6-NO,
Allyl | H |OH 4,5-NO,
Allyl | H |[OH 3-NH,
Allyl | H |OH 4-NH,
Allyl | H |OH 3,6-NH,
Allyl | H |OH 4,5-NH,
CPM | OAc | OH | (non-substituted)
CPM | OAc | OH 3-F
CPM | OAc | OH 4-F
CPM | OAc | OH 3,6-F
CPM | OAc | OH 4,5-F
CPM | OAc | OH 3,4,5,6-F
CPM | OAc | OH 3-Cl
CPM | OAc | OH 4-Cl
CPM | OAc | OH 3,6-Cl




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

CPM QAc OH 3-C CPM QOAc OH 4-d CPM QAc OH 3,6-Cl 16 JANUARY“‘Z@MUA&\@Z@M
OAc OH 4,5-C  CPM OAc OH 3-Br CPM OAd90OH 4-Br CPM QAc OH 3, 6-Br CPM OAC
OH 4,5-Br CPM OAc OH 3-Me CPM QAc OH 4-Me CPM QAc OH 3,6-Me CPM QAc OH
4,5-Me CPM QAc CH 3- CPM OAc OH 4-OVe CPM QAc OH 3,6-Ove CPM QAc OH

Ove
,5-OVve  CPNERMIC | @AS] OH | CPM £B|OT 4-]0H  CPM OAc OH 3,6-OH CPM QAc CH

4
j, g% " :?ﬂ%@(ﬁﬁ%% CPM OH 4~ l-\ﬁltilz CPM QCAc OH 3,6-NO2 CPM QCAc OH

’ CPM~ | OAC|O 4-§r
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 | 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




CPM QAc OH 3,6-NH2 CPM QAc OH 4,5-NH2 Allyl QAc OH (non-substituted
Allyl OAc OH 3-F Allyl OAc OH 4-F Allyl OAc OH 3,6-F Allyl tHheANYARY 2007
Allyl OAc OH 3,4,5,6-F Allyl OAc OH 3-20 Allyl CAc CH4-d Alyl OAc OH
3,6-C Alyl CAc OH 4,5-C Alyl CAc OH 3-Br Allyl CAc OH 4-Br Allyl QAc
OH 3,6-Br Allyl OAc OH 4,5-Br  Allyl mlc g 3&/93 gIVLy|16O§ZN8:R¢- 2/807AI |2%|
OAc COH 3, 6F Al OH 4WI‘ c -
Ayl OA Mo QAo D8 o, 2PN "l Allyl OAc OH 4,5-OMe Allyl OAc OH
304 Ally) 2k oQ4e ALy Me 3 6. 04 ATyl OAc OH 4. 5-04 Allyl OAc
OH 3-NO2  AlANYT ORACGHOH NP 4,5-OMe

Allyl | OAc | OH 3-OH

Allyl | OAc | OH 4-OH

Allyl | OAc|OH 3,6-OH

Allyl | OAc | OH 4,5-OH

Allyl | OAc | OH 3-NO,

Allyl | OAc | OH 4-NO,

Allyl | OAc | OH 3,6-NO

Allyl | OAc | OH 4,5-NO,

Allyl | OAc | OH 3-NH,

Allyl | OAc | OH 4-NH,

Allyl | OAc | OH 3,6-NH;

Allyl | OAc | OH 4,5-NH,

Among the compounds of the Formula (I) 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;

5 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.

(1b)

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
10 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.



Allyl OAc OH 3,6-NO2 Allyl QAc OH 4,5-NO2 Allyl OAc OH 3-NH2 Allyl OAc OH
4-NH2 Allyl OAc OH 3,6-NH2 Al ly! OAc OH 4,5-NH2 Anong the cohpoAMeARG2007he
Formula (1) according to the present irlention, specific exanples of those
wherein -X- is a carbon chain having three carbon atons constituting a part
of the ring structure; Yis -C(=0- and Z is valence bond; two Rs form
benzene fused ring which is not substituted or substituted by one or nore
RSS; 5 R9 is hydrogen; R10 and Rt ar OWound to represent -0-, that is,

t hose represented by the For a NB)pelvo e~Shown in Table 2. R2 17M
20 N7 4 0R4) 3 (RSO0-4 3 K3 3
represented by Fornmula (I b), the cosg Y 1 Rl is cycl opropyl net hyl ,
R2 and R3 are hydroxy, which does nwt - han a 10 benzene fused
ring, R5 is 6-fluoro, and the config at the 6-position
Is (3, that is, Conpound 82 of the fo 46 s named 2-[17-

(cycl opropyl met hyl) - 4, 5a- epoxy- 3, 14- di QK orphi pan- 6(3-yl]-6-fluoro-2, 3-
di hydro-isoi ndol -1-one. 16 JANUARY 2007 21 OH > 1/N14 0 56 2 1

82
Table 2

R' |[R*|R R 1§
CPM | OH | OH - (non-substituted)
CPM | OH | OH - 4-F
CPM | OH | OH - 5-F
CPM | OH | OH - 6-F
CPM | OH | OH - 7-F
CPM | OH | OH - 5,6-F
CPM | OH | OH - 4,5,6,7-F
CPM | OH | OH - 4-Cl
CPM | OH | OH - 5-Cl
CPM | OH | OH - 6-Cl
CPM | OH | OH - 7-Cl
CPM | OH | OH - 5,6-Cl
CPM | OH | OH - 4-Me
CPM | OH | OH - 5-Me
CPM | OH | OH - 6-Me
CPM | OH | OH - 7-Me
CPM | OH | OH - 5,6-Me
CPM | OH | OH - 4-OMe
CPM | OH | OH - 5-OMe
CPM | OH | OH - 6-OMe
CPM | OH | OH - 7-OMe
CPM | OH | OH - 5,6-OMe
Allyl | OH | OH - (non-substituted)
Allyl | OH | OH - 4-F
Allyl | OH | OH - 5-F
Allyl | OH | OH - 6-F
Allyl | OH | OH - 7-F
Allyl | OH { OH - 5,6-F
Allyl | OH | OH - 4,5,6,7-F
Allyl | OH | OH - 4-Cl
Allyl | OH | OH - 5-Cl
Allyl | OH | OH - 6-Cl




O3F 1 N7 30H45 82 Table 2 RRRRS CPMOCH (H - (non-s%??ti&uted
CPMOH OH- 4-F CPMOHOH- 5-F CPM Q4 OH - 6-F CPM OH OH - 16pANUARY\Z
OH- 56-F CPMOHOH- 4,56,7-F CPMTH OH - 4-Cl CPMOH OH - 5-CI  CPM
OHOH- 6-C CPMOHOH- 7-Cl CPMOH OH - 5,6-Cl CPMOH OH - 4-Me CPM OH

OH- 5-M CPMOH COH - 6-M CPM MH- 7-M CPMOHCOH- 5,6-M CPMOH OH
- 4-0Ove CPMIH O9H |9HOVe CPM OH OH - 76€clOM CPM OH OH - 7-OM CPM OH OH
- 5,6-0ve | Ayl |OH OaH | (non:substituteg)c) AITYl OHOH - 4-F Alyl OH OH -
>-F Allyl |OH | OH ) 4-Me
Allyl | OH | OH - 5-Me
Allyl | OH | OH - 6-Me
Allyl | OH | OH - 7-Me
Allyl { OH | OH - 5,6-Me
Allyl | OH | OH - 4-OMe
Allyl | OH | OH - 5-OMe
Allyl | OH | OH - 6-OMe
Allyl | OH | OH - 7-OMe
Allyl | OH | OH - 5,6-OMe
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-Cl
CPM | H {OH - 5-Cl
CPM | H | OH - 6-Cl
CPM | H |OH - 7-Cl
CPM | H |OH - 5,6-Cl
CPM | H |OH - 4-Me
CPM | H |OH - 5-Me
CPM | H { OH - 6-Me
CPM | H |OH - 7-Me
CPM | H |OH - 5,6-Me
CPM | H | OH - 4-OMe
CPM | H |OH - 5-OMe
CPM | H |OH - 6-OMe
CPM | H |OH - 7-OMe
CPM | H | OH - 5,6-OMe
Allyl | H | OH - (non-substituted)
Allyl | H | OH - 4-F
Allyl | H | OH - 5-F
Allyl | H | OH - 6-F
Allyl | H | OH - 7-F
Allyl | H | OH - 5,6-F
Allyl | H | OH - 4,5,6,7-F
Allyl | H |OH - 4-Cl
Allyl | H | OH - 5-Cl
Allyl | H | OH - 6-Cl




Allyl OHOH - 6-F Allyl OH CH - F Alyl OH CH
4,5,6,7-F Alyl OHOH - 4-A Allyl H - 5-C
JANUARY 2007 22 AIl | OHCH - 7- A4yl OH CH -
4-Me Alyl OHOH - 5-M Allyl CHOH - 6-M Ally
OH- 56-M_Alyl OHOH- 4-Ow lyl OH OH - 5-
Allyl OH CHAliyl- OvH |AH Yyl OH-OH - |5, 6-0OMel CPM|H
CPM 1 O - Aafi GPIF G - 5~ CPM oo F |
5 6. _ _ A A L 09-
6.0 com eyl [ igrol Tt = Me”

Allyl | H | OH - 5-Me

Allyl | H | OH - 6-Me

Allyl | H |OH - 7-Me

Allyl | H | OH - 5,6-Me

Allyl | H |OH - 4-OMe

Allyl | H |OH - 5-OMe

Allyl | H | OH - 6-OMe

Allyl | H |OH - 7-OMe

Allyl | H | OH - 5,6-OMe

CPM | OH | OH OH (non-substituted)

CPM | OH | OH OH 4-F

CPM | OH | OH 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-Cl

CPM | OH | OH OH 6-Cl

CPM | OH | OH OH 7-Cl

CPM | OH | OH OH 5,6-Cl

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

- 56-F Alyl OHOH -
Al lyl OH OHE&JANUARY2007
5,6-C Alyl OHCH -
| OHOH - 7-M Alyl OH
o Alyl OHOH- 6-0Ow
OH - (non-substituted)
MHOH- 7-F CPMH CH -
HOH- 5-0 CPMHOO -



CPMHOH- 56-Cl CPMHOH- 4-M CPMHOH- 5-Me CPMHOH - 6-Me  CPM H
OH- 7-Me CPMHOH- 5,6-M CPMHOH - 4-Ow CPMHm-Sd)%JAWWQﬁzl
6-O CPMHOH- 7-O CPMHOH - 5,640 Alyl HOH - (non-substituted)
Allyl HOH - 4-F Allyl HOH- 5-F Allyl HOH- 6-F Alyl HOH- 7-F
Allyl HOH - 5,6-F Allyl HOH- 4,56,7-F Alyl HOH- 4-C Alyl HO -
5-d Al HT-A16- 6 J ARYT 2007 Atyl HOH - 7-d  Alyl HOH -
5,6-CL Al ly 1}'] \;gg %% Ay —H-eH 7%61}.3 /—\Iylyl HOH - 6-Me Al yl H OH
- 7-Me A AA OFE ST Me |y Hﬂ—ls’-q-ﬂ\/h Allyl HOH - 5-Ow

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 S-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)

Allyl | H | OH OH 4-F

Allyl | 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

Allyl | H [OH OH 5-Cl

Allyl | H |OH OH 6-Cl




Al lyl
(non- subst

OHOHOH7-F CPM

H OH -

CPM OH OH CH 5-Cl

CPM OH OH CH 4-Me CP

CPM OH OH
6-Ove CP
(non- subst
6-F Allyl

6-OM Alyl HOH- 7-Ov¢ Allyl HOH - 5,
ituted) CPMOH OH OH 4-F CPM OH OH OH 5-F
OHOHOH56-F CPM@I OH CH 4,5,6, 7-
CPMOH OHOH6-CI CPMOH OH OH 7-C
MOHOHOH5-M CPMOH CH OH 6-M
OARy101VE [ GV OFF i OFF 1 OVE 7. &M O O O S
A T o T S 8 SR Tl o o s
al|H 7OH (A1 @HoH oH oféMe-F A1yl oH
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 | OH 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-Cl
CPM | OH | OH | CH,COOMe 4-Me
CPM | OH | OH | CH,COOMe 5-Me
CPM | OH | OH | CH,COOMe 6-Me
CPM | OH | OH | CH,COOMe 7-Me
CPM | OH | OH | CH,COOMe 5,6-Me
CPM | OH | OH | CH,COOMe 4-OMe
CPM | OH | OH | CH,COOMe 5-OMe
CPM | OH | OH | CH,COOMe 6-OMe
CPM | OH | OH | CH,COOMe 7-OMe
CPM | OH | OH | CH,COOMe 5,6-OMe
Allyl | OH | OH | CH,COOMe | (non-substituted)
Allyl | OH | OH | CH,COOMe 4-F
Allyl | OH | OH | CH,COOMe 5-F
Allyl | OH | OH | CH,COOMe 6-F
Allyl | OH | OH | CH,COOMe 7-F
Allyl | OH | OH | CH,COOMe 5,6-F
Allyl | OH | OH | CH,COOMe 4,5,6,7-F
Allyl | OH | OH | CH,COOMe 4-Cl
Allyl | OH | OH | CH,COOMe 5-Cl
Allyl | OH | OH | CH,COOMe 6-Cl
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OHOH4-d Alyl HOHOH5-d Alyl
Allyl OHOHOH7-d Allyl OH OH CH 5, 6-
OHOH5-M Alyl OHOH OH 6-M6 Allyl
Allyl OHOH OH 4-Ove Allyl OH OH OH
OHOH7-OMe Allyl OHOH OH 5,6-OM CP
CH At |Gl EChOMe [PM H ¥ OF 6
%& TG PCPL O BT
QR PHACH,COOMe |~ 4Me'
Allyl | OH | OH | CH,COOMe 5-Me
Allyl | OH | OH | CH,COOMe 6-Me
Allyl | OH | OH | CH,COOMe 7-Me
Allyl | OH | OH | CH,COOMe 5,6-Me
Allyl | OH | OH | CH,COOMe 4-OMe
Allyl | OH | OH | CH,COOMe 5-OMe
Allyl | OH | OH | CH,COOMe 6-OMe
Allyl | OH | OH | CH,COOMe 7-OMe
Allyl | OH | OH | CH,COOMe 5,6-OMe
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




CPMHOHOH7-M CPMHOHOHS5,6-M CPMHOHOH4-0Ov CPMH OH OH 5-Ove
CPMH OH OH 6-OMe CPMH OH OH 7-Ove CBM H OH OH 5, 6- Ove Al 1FJANUARYEQ0
(non-substituted) Alyl HOH CH 4-F lyl HOH CH5-F Alyl HCOH
Allyl HOHOH 7-F Allyl HOHOH5,6-F Allyl HOH COH 4,5,6,7-F All
OH 4-C yl H (H -0 Alyl HOH M 6-A 16 JANUARY 2007 25
OH OH 7-C1| Allylyll Hi HOHCH,600Me Al |yl 7HCIOH OH|4-Me Allyl H OH OH
Al'lyl H O G- MeH AOH| CH,CBONE: |- Me 5;‘6\Id1yl HOH OH5,6-M Alyl
4-0Ove Al |yl Ok OH —Ove| Allyl HCOH CH 7-0Owe
HOHOHS5 y_ 1T v S @m?v (noiﬁMgbst H ut edgl
' Allyl [TH'| OH [CH;COOMe -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
5 represented by the Formula (Ic) below are shown in Table 3.
(lc)
Among the compounds represented by Formula (Ic), 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 f, that is, Compound 22 of the
10 following formula is named N-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-

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



CPM OH OH CH2COOWve 4-F CPM OH OH CH2COOWve 5-F CPM OH OH CH2COOMWe 6-F  CPM
OH OH CH2COOMe 7-F CPM OH OH CH2COOMe .5, 6-F  CPM OH OH CH2 o\ AMNURRY 2P0F
CPM OH OH CH200OWe 4-C CPM OH OH CH2 5-d CPM CH OH CH2COOwve 6-C
CPM OH OH CH2COOWe 7-C CPM CH OH CH2COOWe 5,6-C1 CPM OH OH CH2COOwWe 4- Me
CPM OH OH CH2COOWe 5-Me CPM CH OH CH2COOWVe 6-Me CPM OH OH CH2COOWe 7- Me
CPM OH OH CH2COOWE 5, 6-Me CPM OH OH  4-OVe CPM CH OH CH2COOWe
5-Ov CPM OH OH CH2COOWE 6- CoOwve 7-Ove CPM OH OH
CH2COOwve 5,6-Ove Allyl OH OH bstptuted) Alyl OH CH
CH2COOWve 4-F Allyl OH OH CH2COOwe CH2COOWe 6-F Ally] OH
OH CH2COOWe 7-F Allyl OH OH CH2COOwE OH OH CH2COOWe 4, 5,6, 7-F
Allyl OH OH CH2COOwe 4-A  Allyl OH Allyl OH CH CH2COOwe
6-Cl 16 JANUARY 2007
3 OH
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




26 All | OH OH cH2cooMC 7-A Allyl OH OH CcH2COOMC 5,6-C1 Allyl OH OH
CH2COOMe 4-Me Allyl OH OH CH2COOWVe 5-Me Al lyl OH OH CH2COOVE 16 JAMBUARY R§A7
OH OH CH2CcooMC 7-Me Allyl OH OH CH2COQée 5,6-Me Allyl OH OH CH2COOMC 4- Owve
Allyl OH OH CH2COOMC 5-Ove All 1 OH OH CH2COOMC 6-Ove Al lyl OH OH CH2COOwe
7- Ove AIIyI O—lO—lCI—lZCOOVES6OVE CPM H OH CH2COOMe (non-substi tut ed)

CcP

OH

MH OH CH2 |(\{| cH-CH2Eo0Me—5- F CPMH
CHD ,,/HQ L deyt 'ﬁm 5 6-F mungﬁwwmmmaaa?-lz CPM H

OH CH2COOVE_4P QO alpbomk 5-0  CPM H BAI®RC00VE 6-0  CPM H OH
CH2COOME  7-|CAllyCPKAEH| OH Jﬂﬂ@dﬂ@dS 6-Cl CPM(hbribubSHREAIMC 4-Me OPM H OH
CH2000Me 5+l CPTH| O CRReROBG 61 VE_ CPM H CHLGIRGEVC 7- Ve CPM H OH
CH2COOwe 5, OAII\@I iUl -1S 4e9, ML, 4—0OvE—CPM ‘Z_le yha,nck.,wvu 5-—Cive

Allyl | OH | OH | single bond 2-propylidene

Allyl | OH | OH | single bond 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-phenetyl

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

5 Formula (Id) below are shown in Table 4.



CPM H OH CH2COOwe 6-Ove CPM H OH CH2COOMC 7-Ove CPM H OH CH2COOMC 5

Al lyl H OH CH2COOMC (non-substitut ed) ﬁllyl H OH CH2O00OMVE 4- ﬁG%N%F‘Y#%
CH2COOwve 5-F Allyl H OH CcH2CooMC 6-F Allyl HOH CH2COOWe 7-F Ally] HOH
CH2CoOMC 5,6-F Ally! H OH CH2COOMC 4,5,6,7-F Al | H OH CH2COOMC 4- Cl
Allyl HOH CH2COOWw 5-CI  Allyl H OH CH2COOMC 6-Cl 16 JANUARY 2007 27 Allyl
HOHCHRCOOw 7-d  Alyl HOHC112Q000Me 5,6-C1  Allyl H OH CH2COOWe 4- Me
Allyl H OH CH2COOve 5-Me ARyl CH2COOve 6-Me Allyl H OH CH2COOWve 7- Me
Allyl H OH CH2OOOWe 5, 6- M ALNy CH2CgPove 4-Ove Allyl H OH CH2COOwe
5-Ov Allyl H OH CH2COOWE 6-ONg A H CH2COOwe 7-Ove Allyl H CH
CH2000OWe 5, 6- Ove Anpbng t he conmpdu ) rmula (1) according to the
present invention, specific exXam s;'@f ées wherein -X- is a carbon chain
(single bond or unsaturated bon Vi ng t Rl%&g atons constituting a
part of the ring structure; Y an e . - —O) I s hydrogen; R10 and
R11 are bound to represent -0-, 3|5R those 5 represented by the Formul a
(Ic) below are shown in Table 3.

(1d)
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
5 following formula is named 3-benzyl-1-[17-(cyclopropylmethyl)-4,5c-epoxy-3,14-

dihydroxymorphinan-6-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




RU R2 17N 14 0 6 5 N\1 42/ 03 R4)o-4 3
conpounds represented by Formula (lc), the conpound wherein R JANUARY 2007
cycl opropyl methyl, R2 and R3 are hydroxXyjy, R4 is 2-ethylidene, and the
configuration of the bond at the 6-position is [3, that is, Conpound 22 of
the 10 following formula is named N-[I7-(cyclopropyl methyl)-4, 5a- epoxy- 3, 14-

o AN JATO\L

~ 3 R3 (Ic) Anong the

di hydr oxyngr E: 3 gene-succi T ue. 163 ARY—2007 28
oH'O 17\ egw\%g Qﬁ Shigfd e—3-RE-RR R 2 A, £ o O O o) ngl e
bond (non- SuGEM ¢ & yPH sigjedy bord L gl 2 hn&a(‘bmﬁﬁhf/hbqnzx CPM_OH OH singl e
bond 2- et hyll CBM e ORPRHDH smglebandl £ bond 2- pr-Eh{lierdiwazyltPM OH OH fsi ngl e
bond 2-but )| CE®he OH | OH | single bond 3-(4-Chloro-benzyl)

CPM | OH | OH | single bond 3-(4-trifluoromethoxy-benzyl)

CPM | OH | OH | single bond 3-phenetyl

CPM | OH | OH | single bond 3-phenoxy

CPM | OH | OH | single bond 3-(4-methyl-phenoxy)

CPM | OH | OH | single bond 3-(4-fluoro-phenoxy)

CPM | OH | OH | single bond 3-(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 3-Ph

CPM | OH | 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)




CPM OH OH singl e bond 2-cycl ohexyl net hyl ene CPM OH CH single bond

2-Benzyl i dene CPM OH OH si ngl e bond 2-phenet hyli dene CPM OH GHANUYARY2998nd
2-metyl CPM OH OH single bond 2-ethyl 3@PM OH OH single bond 2-propyl CPM
OH OH single bond 2-butyl CPM OH OH single bond 2-cycl ohexyl nethyl CPM OH
OH singl e bond 2-benzyl CPM OH OH single bond 2-(4-nethyl-benzyl) CPM CH

CH i ngl e HOR, PTOH | GIPT QrRAIRoAd | CPM O CHCSkiaghapahond
2-(4-Chl or N y‘lz dH aﬁﬁv ' g—bbnldngl e bond—2- re PR A enzyl)
CPM OH OH si+as8 NA o) ingle 0 OH-OH-si nrY! pRl;l‘ﬂpqOr) nhnnnvy CPM OH CH

CTTCT T ‘Pvu A L ] DT 1T oot
si ngl e bong AEYIA- QH 19H- ﬁ%k’md MOH OH siM@eﬁm 2- (4-f] uorjo- phenoxy)
CPM OH OH di Aliyle | B3hHOH | 4inghd lumd- phenoxy)  Cr@golekhcsi ngl e bond

Cycl opr opanoAllgPMOPH! OH >Is[}@|1@b(bﬂnj QICI opent ano 3-]gPM OH OH si ngl g bond

Cycl ohexang x VW@H u{sz N ra] Cyctohexeno é.,k'l U-I O S ngie fjond 2- Ph

CPM OH OH gin +¢i = OH-OoH-double—b6n ""nl sthsttut Ed) CPM
H o1 doublleARdn 4 O3 pRH-bdpele BondiE 1 e hnnd(@onqsqbﬁthl ANUARY 20d7 29 CPM
OH OH doubl{eABBind O8 ¢ O5hpdewhie bariM OH OH doubl e BdMd Pyrido Al lyll OH OH

D

si ngl e bond Ahyin{ ©ibsOH utedhle bond 3,4-Ph
Allyl | OH | OH | double bond Cyclohexeno
Allyl | OH | OH | double bond Pyrido

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

5 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, R’ is hydroxy, -A- is -(CHy)3-, that is, Compound 1 of
the following formula is named 4,5a-epoxy-6p-tetrahydroquinolino-17-methyl-

10 morphinan-3-ol.



Al OH OH single bond 2-nethylene Al lyl OH OH single bond 2-ethyliden

Al OH OH singl e bond 2-propylidene |yl OH OH single bond1§éﬂﬁhﬁﬁ%%P he
Al OH OH singl e bond 2-cycl ohexyl mettiylene Al lyl OH CH single bond
2-Benzylidene Allyl OH OH single bond 2-phenethylidene A lyl OH OH single
bond 2-netyl Al 1 OH OH single bond 2-ethyl Aly! OH OH single bond
2-propyl Allyl OH OH single bond 2:butyl Ally] OH OH single bond

2-cycl ohexyl nethyl  Allyl OH Qd sjn bondg 2-henzyl Allyl OH OH single
bond 2- (4-net hyl - benzyl) AI'XEN‘ 4 62-(4-fluoro-benzyl) Allyl
OH OH single bond 2-(4-Chl oro-begzyl OH si ngl e bond
2-(4-trifluoronethoxy-benzyl) gl eSbond 2-phenetyl Allyl OH
H si ngl e bond 2-phenoxy Allyl X znd 2- (4- nmet hyl - phenoxy) Al

1 OH OH single bond 2-(4-fluoro-p yI" OH OH singl e bond

2- (4-chl or o- phenoxy) Alyl OH OH 1 Cycl opropano Allyl OH OH
singl e bond Cyclopentano Allyl OH G yl e bond Cycl ohexeno Allyl OH OH
singl e bond Cycl ohexeno Allyl OH OH single bond 2-Ph Allyl OH OH single
bond 2,3-Ph Allyl OH OH doubl e bond (non-substituted) Allyl OH CH double
bond 2-Ph Allyl OH OH double bond 2,3-Ph Allyl OH OH doubl e bond

Cycl ohexeno

| yl
|yl
| yl

Among the compounds represented by Formula (Ie), the compound wherein
R'is methyl, R%is hydrogen, R’is hydroxy, -A- is -(CH3),-O-, that is, Compound 4
of the following formula is named 4,5a-epoxy-6p-(3,4-dihydro-2 H-

5 benzo[1,4]oxadino)-17-methyl-morphinan-3-ol.

1

Among the compounds represented by Formula (Ie), the compound wherein
R'is methyl, R? and R are hydroxy, -A- is -CH,-CO-NMe-, that is, Compound 8 of
the following formula is named 4-[4,5a-epoxy-3,14-dihydroxy 17-methylmorphinan-

10 6B-yl]-1-methyl-3,4-dihydro-1 H-quinoxalin-2-one.

8

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



Al'lyl OH CH doubl e bond Pyridino Anong the conpounds of the Fornula (1)
according to the present invention, specific exanples of thost JANIARYR00K-
is a carbon chain having three carbon gyons constituting a part of the ring
structure; Yis -C(=0- and Z is valence bond; RO is hydrogen; R10 and R11
are bound to represent -0-, that is, those represented by the 5 Fornula (1d)
bel ow are shpwn in Tagl e 4. 16 JANUARY 2007 30 R& R2 17N " 14 0 56 i (2 4
Q1 3 \\TR ismrathyleR3isREdrogen)R” idimpdrgxy, ha - sorPHupd3-GHepy thatist ed by For nul a
(1d), the conmpound wherein R is cyclopropylnethyl, R2 and R3 are hydroxy,
R4 is 3-berfzgthpoundd Ordfghe fodlatvingfoanilens ndmedvsSbepdxabdpi(he,365-poshydon is R
that is, Conpound 47 of the 5 following formula is naned

3- benzyl - | -Henzo[ely 4 opeeapyd)rEt-methyl-mofzhiegme3-pl. 3, 14- di hydr oxynor phi nan- 6
(3-yl]-pyrrolidin-2-one. OH V17 O N2 40534/ \ O0OHA47 Table 4 R
R R 3-4 bond R CPM OH CH singl e bond ¢non-substi gut ed)

7
6
5
37 C4
3 OH
10
5 Table 5

R’ R | R’ -A- R’

Me H | OH -(CHa),- (non-substituted)

Me H | OH -(CHy),- 4-F

Me H | OH -(CHa),- 5-F

Me H | OH -(CHa),- 6-F

Me H | OH -(CHz)z- 7-F

Me H | OH -(CHy),- 4-Cl

Me H | OH -(CHy)2- 5-Cl

Me H | OH -(CHp)»- 6-Cl

Me H | OH -(CHy);- 7-Cl

Me H | OH -(CHz),- 4-Me

Me H OH -(CHz)z- 5-Me

Me H | OH -(CHz),- 6-Me

Me H | OH -(CHa),- 7-Me

Me H | OH -(CHy),- 4-OMe

Me H | OH -(CHa),- 5-OMe

Me H | OH -(CHa),- 6-OMe

Me H | OH -(CHy)2- 7-OMe
phenethyl H | OH -(CH2)2- (non-substituted)
phenethyl H | OH -(CHa),- 4-F
phenethyl H | OH -(CHz),- 5-F
phenethyl H | OH -(CHaz)»- 6-F
phenethyl H | OH -(CHy),- 7-F
phenethyl H | OH -(CHz),- 4-Cl
phenethyl H | OH -(CHy),- 5-Cl
phenethyl H | OH -(CHa),- 6-Cl
phenethyl H | OH -(CHy)»- 7-Cl
phenethyl H | OH -(CHy)»- 4-Me




CPM OH OH single bond 3-nmethylene CPM CH OH single bond 3-ethylidene CPM
OH OH single bond 3-propylidene CPM OH OH single bond 3-butyl G ARYANO B
OH singl e bond 3-cycl ohexyl net hyl ene @PM OH OH singl e bond 3-Benzyl i dene
CPM OH OH singl e bond 3-phenet hylidene CPM OH OH single bond 3-netyl CPM CH
OH single bond 3-ethyl CPM OH OH single bond 3-propyl CPM OH OH single

ggnMdO?:l- glﬂlt vl p ; (. Si o 3 bond_(@H Cl ohexyl met "SlMe16 JAI\U:[AEYl 2807 I3)1
! }Qén%h EE, 3 )ﬁﬂ_f;/:mv br’_KIQ] Iu:'l siTgte—bon 3\5 (4=n Yy enzy
M St1Rgr€ A6 Ho+-0—OEeRZVH VI-OH St ngle
g)( 4-0(_|:hlgc_)|r BEW?@]YIJ S QH o= n‘é@éb)énnd :?4-tri’ M rgrret ﬁggs benzyl)
CPM OH OH [si plgnethybng B- pRdhet yI  CRVHO OH si ngI e H@Me3- phegnoxy CPM OH OH
si ngl e bond ghdndthyet hyH- ploenpxy) GPNL)H H gi ngl eslgpvid 3- (4-f| uor o- phenoxy)
CPM OH OH si H@Qﬁlﬁ&n“ g ($enroro- g_xy) TPM rngl+g bond
Cycl opr opano——CPi Eﬁ $ € bon\( Y ctopent ano%—@-&m ngl e bond
Cycl ohexan pl’&gﬁ) I OH-s Q e_bgnd'ﬁ o CRPM OH _siingl e bond 3-Ph
CPM OH OH lsingMe bong O 4 CPM Okt doublle (pomaulistibiiedubsti t ut ed) CPM
OH OH doubl e bded 3- POH | OH -(CHy),- 4-F
Me OH | OH -(CHy),- 5-F
Me OH | OH -(CHz),- 6-F
Me OH | OH -(CHy),- 7-F
Me OH | OH -(CHy),- 4-Cl
Me OH | OH -(CHy),- 5-Cl
Me OH | OH -(CHz)- 6-Cl
Me OH | OH -(CHa)s- 7-Cl
Me OH | OH -(CHy),- 4-Me
Me OH | OH -(CHa),- 5-Me
Me OH | OH -(CHz),- 6-Me
Me OH | OH -(CHy),- 7-Me
Me OH | OH -(CHy),- 4-OMe
Me OH | OH -(CHy),- 5-OMe
Me OH | OH -(CHa),- 6-OMe
Me OH | OH -(CHa),- 7-OMe
phenethyl | OH | OH -(CHy),- (non-substituted)
phenethyl | OH | OH -(CHa),- 4-F
phenethyl | OH | OH -(CHay),- 5-F
phenethyl | OH | OH -(CHy),- 6-F
phenethyl | OH | OH -(CHy),- 7-F
phenethyl | OH | OH -(CHy)»- 4-Cl
phenethyl | OH | OH -(CHy)»- 5-Cl
phenethyl | OH | OH -(CHy),- 6-Cl
phenethyl | OH |{ OH -(CHy),- 7-Cl
phenethyl | OH | OH -(CHa),- 4-Me
phenethyl | OH | OH -(CHo)»- 5-Me
phenethyl | OH | OH -(CHz),- 6-Me
phenethyl | OH | OH -(CHa)2- 7-Me
phenethyl | OH | OH -(CHz)»- 4-OMe
phenethyl | OH | OH -(CHy),- 5-OMe
phenethyl | OH | OH -(CHy),- 6-OMe
phenethyl | OH | OH -(CHy)s- 7-OMe
Me H | OH -(CH,)3- (non-substituted)
Me H | OH -(CHy)s- 5-F
Me H | OH -(CHy)s- 6-F




CPM OH OH doubl e bond 3,4-Ph CPM OH OH doubl e bond Cycl ohexeno CPM OH OH
doubl e bond Pyrido Allyl OH OH single bond (non-substituted) 15ANJARY-LQOA
singl e bond 3-nmethylene Allyl OH OH si¥gle bond 3-ethylidene Alyl OH OH
singl e bond 3-propylidene Allyl OH OH single bond 3-butylidene Alyl OH OH
si ngl e bond_3-cycl ohexyl nethylene Allyl OH OH single bond 3-Benzylidene

Allyl OH O simgée bgndl 3-graenet hyl(cg{;j;e AI I yl OH @:1:5| ngl gl bond 3-netyl
Alyl OH Si ée bcngp@q CH OHOH S'ng'ESUb"”” 3=propyl Alyl OH
H si ngl e pond—3=but ”'m( He—bo thyl Alyl OH
OH single bgnd_l\éibem;m Q(I;I | _OH ?@H‘a 3hgle -benzyl) Allyl
OH OH single bd#l 3- (|45 || 3 o- benzy(CH21A I vyl |OH OH é1CHgI e bond
3-(4-Chl orp-beMyl) |AH ylOKIH OH si(a#l,RB- bon 3 (4-t7idll uor onmet hoxy- benzyl )
Alyl OH CH S| rméleﬂb(:, Qp{ K enetyl éH"z)é' Si ngg@lbond - phenoxy Allyl
OH OH single ™D 343 H:LQﬁl-putﬂTKé . tyt+—OH Gg'&ellglc ond
3- (4-f | uor p—pheroxy )AL e hnn oro-phenoxy) 16
JANUARY 2007 2%€ Aj | yI HmQhﬁ si ngl 4CHehd Cycl oprooaﬁ'lMe Allyl] OH OH single
bond Cycl opent Mo Al|l A |OH OH si ngCELhond Oycl ohexahe Al 1yl OH OH single
bond Cycl ohexemnge H | OH -(CHy)s- 8-Me
Me H |oH -(CH,);- 5-OMe
Me H | OH -(CHy)s- 6-OMe
Me H |OH ~(CHp)s- 7-OMe
Me H | OH -(CHa);3- 8-OMe
phenethyl H | OH -(CHay)s- (non-substituted)
phenethyl H [ OH -(CHa);- 5-F
phenethyl H | OH -(CHy)s- 6-F
phenethyl H | OH -(CHp)3- 7-F
phenethyl H |{OH -(CHa)s- 8-F
phenethyl H | OH -(CH,)3- 5-Cl
phenethyl H | OH -(CH2)s- 6-Cl
phenethyl H | OH -(CH,)s- 7-Cl
phenethyl H | OH -(CHy)3- 8-Cl
phenethyl H | OH -(CHy);- 5-Me
phenethyl H | OH -(CH2)3- 6-Me
phenethyl H | OH -(CHy)s- 7-Me
phenethyl H | OH -(CHy)3- 8-Me
phenethyl H | OH -(CHy)s- 5-OMe
phenethyl | H | OH (CHy)s- 6-OMe
phenethyl H | OH -(CHz)3- 7-OMe
phenethyl H | OH -(CHa)s- 8-OMe
Me OH | OH -(CHy)s- (non-substituted)
Me OH | OH -(CH,)s- 5-F
Me OH | OH -(CH,)s- 6-F
Me OH | OH -(CH,);- 7-F
Me OH | OH -(CHz)s- 8-F
Me OH | OH -(CHp)s- 5-Cl
Me OH | OH «(CHy)s- 6-Cl
Me OH | OH -(CH3)s- 7-Cl
Me OH | OH -(CH,)s- 8-Cl
Me OH | OH -(CHy)s- 5-Me
Me OH | OH -(CHy)s-~ 6-Me
Me OH | OH -(CHa)s- 7-Me
Me OH | OH -(CHp)s- 8-Me




Allyl OH OH single bond 3-Ph Allyl OH OH single bond 3,4-Ph Al od o
doubl e bond (non-substituted) Allyl OH doubl e bond 3-Ph Al 18ANHAR%£007
doubl e bond 3,4-Ph Allyl OH OH doubl e Yond Cycl ohexeno Allyl OH CH double
bond Pyrido Anmong the compounds of the Fornula (1) according to the present
invention, —specific exanples of those wherein -X(R4A)k 2- is -A-; Y and Z
are val ence_boMis: t WOHRAE | or m b€GHehe fused ring-GMech is| not substituted
or substitut edMy oneqm (oM ¢ RO5SyCBY),;.s hydrogens-dfye and Rl : arg Ibg\l/Jvngre
to represen thcl 3$ 105€ 5 FApJ,esented b ormutja (le) be
shownpi n Tam c%e ICH ’Q-ﬁ R '( ?IQ)V N 5 EZWE -c)( A%mng t he
conpounds Ugg_n_t_er E)rH Myl a ('I( 12)31 he ¢ mwmm&b:ﬁﬁr einRis nethyl, R2
i s hydroge .P] ethyl hy @B PH | A- i s-(CHeep) 3-, |t hapnisubstiGsedound | of t he
fol | ow ng f ophenethyl s |Gt @®H| 5a- epg€¥L,BRG3-t etjr ahydr ¢efii nol i no- 17- met hyl 10
nor phi nan- 8- ghenef#f1 JNSIAROIEP07 33cH,)- 8 16 k4N, Ta 96 N 02 a
phenethyl | OH | OH -(CHy)3- 7-F
phenethyl | OH | OH -(CHy)s3- 8-F
phenethyl | OH | OH -(CHa,)3- 5-Cl
phenethyl | OH | OH -(CHy)3- 6-Cl
phenethyl | OH | OH -(CHa)3- 7-Cl
phenethyl | OH | OH -(CHy)s3- 8-Cl
phenethyl | OH | OH -(CHy)s3- 5-Me
phenethyl | OH | OH -(CHy)3- 6-Me
phenethyl | OH | OH -(CHp)3- 7-Me
phenethyl | OH | OH -(CH3)s3- 8-Me
phenethyl | OH | OH -(CH3)s- 5-OMe
phenethyl | OH | OH -(CH3)3- 6-OMe
phenethyl | OH | OH -(CHay)s- 7-OMe
phenethyl | OH | OH -(CHy)s- 8-OMe
Me H | OH -(CHy)s- (non-substituted)
Me H | OH -(CH2)4- 6-F
Me H | OH -(CHy)s- 7-F
Me H | OH -(CHa)s- 8-F
Me H | OH -(CHa)s- 9-F
Me H | OH -(CHz)s- 6-Cl
Me H | OH -(CHy)s- 7-Cl
Me H |OH -(CHa)4- 8-Cl
Me H OH -(CH2)4- 9-Cl
Me H | OH -(CHp)s- 6-Me
Me H | OH -(CHa)s- 7-Me
Me H |OH -(CHyp)s- 8-Me
Me H |OH -(CHy)s- 9-Me
Me H OH -(CH2)4- 6-OMe
Me H OH -(CH2)4- 7-OMe
Me H | OH -(CHy)s- 8-OMe
Me H |OH -(CHy)s- 9-OMe
phenethyl H | OH -(CHay)s- (non-substituted)
phenethyl H | OH -(CHa)s- 6-F
phenethyl H | OH -(CHa)s- 7-F
phenethyl H | OH -(CH3)s- 8-F
phenethyl H | OH -(CHy)s- 9-F
phenethyl H | OH -(CHy)s- 6-Cl




3 3 OH1 Anong the conpounds represented by Fornula (le), the conpound
wherein R is methyl, R2 is hydrogen, i s hydroxy, -A- is -1 RY-2007
that is, Conpound 4 of the followi ng fOornula is nanmed

4, 5a- epoxy-6[i-(3,4-di hydro-2H 5

benzo[ 1, 4] pxadina)-17-nmet hyl -norphinan-3-0l,. H7 8 17M: 4 N5 aO 3 01 2
OH 4 Anong phenethybpauHds QR pr esent(EH Yy For nul a (18Xl the cpnpound wherein
5 of  the [ORLABED OGS TS - Sepxy S a-ahyBr o6y
0 i - e
17- met hyl npt JhI]&l:éI{ﬂlll 16 j’L‘I( :’-(ﬁi —1- rr'erT;E H'th 4t ..Eu.z ? —efth nox){“l [ n¥2-one. OH
6 17Mz 5 |-+ Y Qdﬁ \Q‘Rilrﬂ“)“l' Anmong conpounds represented
by For nul a| (Pkenethyhe ch)émed vvheréCHz)!tﬁ JANLARY 206¥e 34 Ri|is nethyl, R2
i s hydrogeh, piRethyl hydHox¥H 1 A- i s-(€HgER) 2- O-|CH2-, 8-Mat s,
phenethyl H | OH -(CHy)s- 9-Me
phenethyl H | OH -(CHp)s- 6-OMe
phenethyl H | OH -(CHy)s- 7-OMe
phenethyl H | OH -(CHy)4- 8-OMe
phenethyl H | OH -(CH2)s- 9-OMe
Me OH | OH -(CHp)s- (non-substituted)
Me OH | OH -(CHy)s- 6-F
Me OH | OH -(CHy)s- 7-F
Me OH | OH -(CHy)s- 8-F
Me OH | OH -(CHy)s- 9-F
Me OH | OH -(CHy)s- 6-Cl
Me OH | OH -(CHy)s- 7-Cl
Me OH | OH -(CH)4- 8-Cl
Me OH | OH -(CH2)4- 9-Cl
Me OH | OH -(CHy)s- 6-Me
Me OH | OH -(CHy)s- 7-Me
Me OH | OH —(CH2)4- | 8-Me
Me OH | OH -(CHy)4- 9-Me
Me OH | OH -(CHz)a- 6-OMe
Me OH | OH -(CH2)4- 7-OMe
Me OH | OH -(CHp)4- 8-OMe
Me OH | OH -(CHp)4- 9-OMe
phenethyl | OH | OH -(CHy)s- (non-substituted)
phenethyl | OH | OH -(CHy)s- 6-F
phenethyl | OH | OH -(CHz)4- 7-F
phenethyl | OH | OH -(CH2)4- 8-F
phenethyl | OH | OH -(CHy)s- 9-F
phenethyl | OH | OH -(CHz)s- 6-Cl
phenethyl | OH | OH -(CHp)s- 7-Cl
phenethyl | OH | OH -(CHz)4- 8-Cl
phenethyl | OH | OH -(CHy)s- 9-Cl
phenethyl | OH | OH -(CHz)4- 6-Me
phenethyl | OH | OH -(CHy)4- 7-Me
phenethyl | OH | OH -(CHy)4- 8-Me
phenethyl | OH | OH -(CH)s- 9-Me
phenethyl | OH | OH -(CHz)4- 6-OMe
phenethyl OH | OH -(CHy)s- 7-OMe
phenethyl | OH | OH -(CHz)s- 8-OMe




Compound 10 of the followng formula is nanmed
4, 5a- epoxy-6[3-(1, 2, 3,5-tetrahydro- benzo[e]| 16 JANUARY 2007
1, 4] oxazepi no)-17-met hyl -nmorphinan-3-0139 H8 7 / 17Nto 56 1\ | 6 402 5

34 30H10 5 Table 5 RRR-A- RM HOH-(CH)2- (non-substituted) M H
OH - (CH2) 2- 4FNEHO—| -(CH2)2- 5-F Me H OH -(CH2)2- 6-F I\/EHO—l-(CCIII-Q)ﬁ/[e
7-F Me é’n@tﬁ%Z- 2)2- 5-T OH -j(CH2) 2- 6-
HOH -(CH Z%hfvlg;‘ ! w‘gl;i II—{I, Ch '4_)?%%?%?3 \% i-(ip” 9-%1;4‘}2(@;\ (5 I\/E) Me HOH
- (CH2) 2- B-We—e—H-O) 2}-2 NE—H-oH- P vd Me H OH
(O2) 2- sLaeMae nlcH IO p) 2. #CHRE-OMe HloH - (P 2- 7-Qve phenet hyl H
OH - (CH2) 2-_ (ndfe subst Ht UQFH)  phdBBbhyd- H O - (CH2PE 4-F
Me H | OH -(CHz),-O- 7-F
Me H | OH -(CHz)z-O- 8-F
Me H | OH -(CHa),;-O- 5-Cl
Me H | OH -(CHy),-O- 6-Cl
Me H | OH -(CHy),-O- 7-Cl
Me H | OH -(CHy),-O- 8-Cl
Me H | OH -(CH2),-O- 5-Me
Me H | OH -(CH2),-O- 6-Me
Me H | OH -(CH;),-0O- 7-Me
Me H OH -(CHz)z-O- 8-Me
Me H | OH -(CHy)2-O- 5-OMe
Me H | OH -(CH),-O- 6-OMe
Me H | OH -(CH,),-O- 7-OMe
Me H | OH -(CH2),-0O- 8-OMe
phenethyl H | OH -(CH),-O- (non-substituted)
phenethyl H | OH -(CHz),-O- 5-F
phenethyl H | OH -(CHz),-O- 6-F
phenethyl | H | OH - ~(CH2),-O- 7-F
phenethyl H | OH -(CH),-O- 8-F
phenethyl H | OH -(CHy),-O- 5-Cl
phenethyl H | OH -(CHy),-O- 6-Cl
phenethyl H | OH -(CH2),-O- 7-Cl
phenethyl H | OH -(CHy),-O- 8-Cl
phenethyl H | OH -(CH,),-O- 5-Me
phenethyl H | OH -(CH2),-O- 6-Me
phenethyl H | OH -(CHa),-0O- 7-Me
phenethyl H { OH -(CH),-O- 8-Me
phenethyl H | OH -(CH,),-O- 5-OMe
phenethyl H | OH -(CH2)2-O- 6-OMe
phenethyl H | OH -(CH;,),-O- 7-OMe
phenethyl H | OH - ~«(CH2),-O- 8-OMe
Me OH | OH -(CH3),-O- (non-substituted)
Me OH | OH -(CH),-O- 5-F
Me OH | OH -(CH3),-O- 6-F
Me OH | OH -(CHy),-0O- 7-F
Me OH | OH -(CHp),-O- 8-F
Me OH | OH -(CH2),-O- 5-Cl
Me OH | OH -(CHy),-O- 6-Cl
Me OH | OH -(CH),-O- 7-Cl
Me OH | OH -(CH),-O- 8-Cl




phenethyl H OH -(CH2)2- 5-F phenethyl H OH -(CH2)2- 6-F phenethyl H OH
-(CH2)2- 7-F phenethyl H OH -(CH2)2- 4-C phenethyl H OH - ( G8PPUARY G007
phenethyl H OH -(CH2)2- 6-C phenet hyWOH OH - (CH2)2- 7-C  phenethyl H OH
-(CH2) 2- 4-Me 16 JANUARY 2007 35 phenethyl H OH - (CH2)2- 5-Me phenethyl H
OH -(CH2)2- 6-Me  phenethyl HOH -(CH2)2- 7-Me phenethyl H OH -(CH2) 2-
4- OMe  phenet hyte H OHOH CHR) R- 5- _@Hm.@lenet hyI H GEMre( CHZ) 3- 6-0we
phenet hyl [H  CR2) &1 ,‘D 1% EHR CH2)2 %E’DNI%UUSI rtiuted) Me OH OH
- (CH2) 2- 4=FNeoHOGH={EH OH--EH (CH2) Ne OH OH - (CH2) 2-
7-F Me OH-oa-Meopy 20 RARATS Gy 2. 5.d"™Mge v gH - (CH2) 2- 6-O
Me OH OH -|(CHeMe 7. cOH \/@HCH H (@@Hzpz 4-NMe  Me8MeOH - (GH2) 2- 5-Me  Me
OH OH - (CH2) 2- Me- Ve | D] OBHCH - ( GKRMR,-O4- M |Me OH5-ONe (CH2)[2- 4- OV Me OH
OH - (CH2) 2- S5-I OH | OH -(CH,),-0- 6-OMe
Me OH | OH -(CH,),-O- 7-OMe
Me | OH | OH -(CH,),-O- 8-OMe
phenethyl | OH | OH -(CHy),-O- (non-substituted)
phenethyl | OH | OH -(CH,),-0O- 5-F
phenethyl | OH | OH -(CHy);-O- 6-F
phenethyl | OH | OH -(CH2),-0O- 7-F
phenethyl | OH | OH -(CHy),-O- 8-F
phenethyl | OH | OH -(CH,),;-O- 5-Cl
phenethyl | OH | OH -(CH)2-O- 6-Cl
phenethyl | OH | OH -(CHy),-O- 7-Cl
phenethyl | OH | OH -(CH;),-O- 8-Cl
phenethyl | OH | OH -(CH3),-O- 5-Me
phenethyl | OH | OH -(CHa),;-O- 6-Me
phenethyl | OH | OH -(CH2),-O- 7-Me
phenethyl | OH | OH -(CHy),-O- 8-Me
phenethyl | OH | OH -(CHy),-0O- 5-OMe
phenethyl | OH | OH -(CHy)2-O- 6-OMe
phenethyl | OH | OH -(CHy),-O- 7-OMe
phenethyl | OH | OH -(CHy),-0O- 8-OMe
Me H | OH -(CHz),-S- (non-substituted)
Me H | OH -(CHy),-S- 5-F
Me H |oH -(CH,),-S- 6-F
Me H |oH -(CH,),-S- 7-F
Me H | OH -(CH3),-S- 8-F
Me H |OH -(CH,),-S- 5-Cl
Me H | OH -(CHa),-S- 6-Cl
Me H |OH «(CH,)-S- 7-Cl
Me H | OH -(CHa)2-S- 8-Cl
Me H | OoH «(CHa),-S- 5-Me
Me H | OH -(CHy),-S- 6-Me
Me H |OH (CH,),-S- 7-Me
Me H |OH (CH,),-S- 8-Me
Me H |oH -(CHy)2-S- 5-OMe
Me H | OH -(CH,),-S- 6-OMe
Me H | OH -(CH,),-S- 7-OMe
Me H | OH -(CHy),-S- 8-OMe
phenethyl H | OH -(CHy),-S- (non-substituted)
phenethyl H | OH -(CHy),-S- 5-F




Me OH OH -(CH2)2- 6-Ov Me OH OH -(CH2) 2- 7-Owve phenet hyl 0-11@‘\&@%%2%67

(non-substituted) phenethyl OH OH -(CH2)2- 4-F phenethyl OH - -
6-F pherfdthyl OH OH - (CH2)2- 7-F ph

OH OH -(CH2)2- 4-A phenethyl OH OH -(CH2)2- 5-d phenethyl OH OH

5-F phenethyl OH OH - (CH2) 2- enet hyl
- (CHR2) 2-
6-Cl phenethyl OH OH -(CH2)2- 7-A henet hyl O—lO—l -(CH2) 2- 4-Me phenet hyl
OH OH -(CI—|2) Bhenethye pH(lanej}p/l O—L_(@HZ)Z(SZHZ) 2- |ve 6[}enet hyI OH OH - (CH2) 2-
7-Me phenet e&fﬂL, i I;M )= 4-%)2_ Tenet nyl ‘7'}“ 2- 5-0we
phenet hyl |BH-0H— € &H) b pRSbRl oo (elhe- 7-Gve Ve H OH
C(CHR) 3- (nnnhf‘a@ﬂﬁ/ﬂfuﬁmi?@ kb H étﬁfzzzggz) 3. 5. F M ‘HF‘CI—L-(( P)3- 6-F 16
JANUARY 2007phepethyt 1 BH| QHCH2) 3- -(EHe)-$%% H QH - (CHBY3- 8-F | Me H OH
- (CH2) 3- 5[ ChhenbthyH OHH- ( OfR) 3- 6-(CH,),Ms H OH - (CH2381 7-O | Me H OH
- (CH2) 3- 8 yher¥inyl -[eR) 3 5:¥,), M H OH - (CH33 6- W6
phenethyl H | OH -(CH)2-S- 8-Cl
phenethyl H | OH -(CHy),-S- 5-Me
phenethyl H | OH -(CH;),-S- 6-Me
phenethyl H | OH -(CHy),-S- 7-Me
phenethyl H | OH -(CH,),-S- 8-Me
phenethyl H | OH -(CHy),-S- 5-OMe
phenethyl H | OH -(CHy),-S- 6-OMe
phenethyl H | OH -(CHy),-S- 7-OMe
phenethyl H | OH -(CHy),-S- 8-OMe
Me OH | OH -(CH;),-S- (non-substituted)
Me OH | OH -(CHy),-S- 5-F
Me OH | OH -(CHy),-S- 6-F
Me OH | OH -(CHy),-S- 7-F
Me OH | OH -(CH,),-S- 8-F
Me OH | OH -(CHy),-S- 5-Cl
Me OH | OH -(CH,),-S- 6-Cl
Me OH|OH|  -(CHy)-S- 7-Cl
Me OH | OH -(CH,),-S- 8-Cl
Me OH | OH -(CHz),-S- 5-Me
Me OH | OH -(CHp),-S- 6-Me
Me OH | OH -(CH),-S- 7-Me
Me OH | OH -(CHy),-S- 8-Me
Me OH | OH -(CHy),-S- 5-OMe
Me OH | OH -(CHy),-S- 6-OMe
Me OH | OH -(CHy),-S- 7-OMe
Me OH | OH -(CH;),-S- 8-OMe
phenethyl | OH | OH -(CH,),-S- (non-substituted)
phenethyl | OH | OH -(CH,),-S- 5-F
phenethyl | OH | OH -(CH2)2-S- 6-F
phenethyl | OH | OH -(CH,),-S- 7-F
phenethyl | OH | OH -(CHz),-S- 8-F
phenethyl | OH | OH -(CHy),-S- 5-Cl
phenethyl | OH | OH -(CH,),-S- 6-Cl
phenethyl | OH | OH -(CHy),-S- 7-Cl
phenethyl | OH | OH -(CHy),-S- 8-Cl
phenethyl | OH | OH -(CH;),-S- 5-Me
phenethyl | OH | OH -(CH,),-S- 6-Me
phenethyl | OH | OH -(CH,),-S- 7-Me




M HOH-(CH2)3- 7-M Me HOH -(CH2)3- 8-M Me HOH -(CH2)3
OH -(CH2)3- 6-OM Me HOH -(CH2)3- 7-OMe Me H OH - (CH2) 3- ‘@»@W&Hm
H OH - (CH2) 3- (non-substituted) phenetfdyl H OH - (CH2) 3- 5-F phenet hyI H CH
-(CH2)3- 6-F phenethyl HOH -(CH2)3- 7-F phenethyl H OH -(CH2) 3- 8- :
phenethyl H OH -(CH2)3- 5-d phenethyl H OH -(CH2)3- 6-C phenet hyl H OH
(02)3- 7t Qhendlignelof [BIO - [CeH), & O Tpenelgiyf H OF ) (Cr2) 3~ 5 Me
iR S T e d Lt 11 RS A A £ TV S oA G A
- - Y efett T 1 Ove AeReERY Tk - -
phenet hyl H ”n_%, 2 'QH e F(m}i' - CH '-J( (]—é‘)QJ\_’Ieg_O\/E Me OH OH
- (CH2) 3- (|nophengiist | { @RRJPH Me O—|—(@H2)2(33HZ) 3-| 5-F MOMB OH -|(CH2)3- 6-F M
OH OH - (CH2) Phenethyl MOIOHOBH| - ( CHALEL),&-F M OH QBloNEH2) 3-] 5-A Me OH OH
-(CH2)3- 6- 0 ME OH[H { OH¥) 3~(cl)l-s@®- OF [Ofnoh-Silstitated 9
Me H |OH| -(CH,)-S(=0)- 5-F
Me H [OH| -(CH,),-S(=0)- 6-F
Me H [OH| -(CHy,-S(=0)- 7-F
Me H | OH -(CH,),-S(=0)- 8-F
Me H {OH| -(CH,),-S(=0)- 5-Cl
Me H |OH -(CHy),-S(=0)- 6-Cl
Me H | OH -(CH,),-S(=0)- 7-Cl
Me H | OH -(CH,),-S(=0)- 8-Cl
Me H | OH -(CH,),-S(=0)- 5-Me
Me H | OH -(CH;),-S(=0)- 6-Me
Me H |oH -(CH,),-S(=0)- 7-Me
Me H | OH -(CHz)2-S(=0)- 8-Me
Me H |oH -(CH,)2-S(=0)- 5-OMe
Me H | OH -(CH,),-S(=0)- 6-OMe
Me H | OH -(CH,),-S(=0)- 7-OMe
Me H | OH -(CH,)>-S(=0)- 8-OMe
phenethyl H | OH -(CH2)2-S(=0)- (non-substituted)
phenethyl H | OH -(CH,),-S(=0)- 5-F
phenethyl H | OH -(CH,),-S(=0)- 6-F
phenethyl H | OH -(CH,),-S(=0)- 7-F
phenethyl H | OH -(CH,),-S(=0)- 8-F
phenethyl H | OH -(CH2),-S(=0)- 5-Cl
phenethyl H | OH -(CH,),-S(=0)- 6-Cl
phenethyl | H | OH -(CH,),-S(=0)- 7-Cl
phenethyl H | OH -(CH,),-S(=0)- 8-Cl
phenethyl H | OH -(CH2),-S(=0)- 5-Me
phenethyl | H | OH -(CH,)2-S(=0)- 6-Me
phenethyl H { OH -(CH,),-S(=0)- 7-Me
phenethyl H | OH -(CH;),-S(=0)- 8-Me
phenethyl H | OH -(CH,),-S(=0)- 5-OMe
phenethyl H |OH -(CH2),-S(=0)- 6-OMe
phenethyl H | OH -(CH,),-S(=0)- 7-OMe
phenethyl H | OH -(CHy),-S(=0)- 8-OMe
Me OH | OH -(CH2),-S(=0)- (non-substituted)
Me OH|OH|  -(CHy):-S(=0)- 5-F
Me OH | OH -(CH,),-S(=0)- 6-F
Me OH | OH -(CH,),-S(=0)- 7-F
Me OH | OH -(CH,)2-S(=0)- 8-F




Me OH OH -(CH2)3- 5-Me Me OH OH -(CH2)3- 6-Me Me OH OH -(CH2)3- 7-Me M
OH OH - (CH2)3- 8-Me 16 JANUARY 2007 37 _Me OH OH - (CH2) 3- 5- OV JANUARY 2§97
-(CH2)3- 6-Ov Me OH OH -(CH2)3- 7-OM#*3 Me OH OH - (CH2) 3- 8- OVe phenet hyl
OH OH -(CH2) 3- (non-substituted) phenethyl OH OH -(CH2)3- 5-F phenethyl OH
OH - (CH2)3-_6-F phenethyl OH OH -(CH2)3- 7-F phenethyl OH OH -(CH2)3- 8-F
phenet hyl OH OMNe (CHZ)(H | DHD| plEHgs- BHO)CH QH - (CH2X3- 6-d| phenethyl OH
H - (CH2) 3k 7- q&;lle phe r@qilhyjH( Q(CHZ()QS\ @) -[G phgrgthyl T - (CH2) 3-
5-Me phengett n)r/N Ol -[jlupﬁ e (\éﬁﬁ H:éEL tryf—OH C'z-i =(€H2)y3- 7-Me
phenet hyl cor B T SEIlRUO oy b 5 oM phenethyl OH
OH - (CH2) 3-_6- nh &4 IR | oH @Hz)l'&'—ﬂ?)s 7-Ove  &idnet hyl| OH OH - (CH2) 3-
8-OM Me H OH Mezsz)zLO}(Im@Hs,ubs((EIﬂm -8(80)-Me |[H OH - ®t2)4- 6-F Me H OH
-(CH2)4- 7FF  WMee H OHOH Ol - 8¢H,)MB(=0)0H -[(CF2) Z0 R F
Me OH|OH|  -(CH,)-S(=0)- 7-Me
Me OH|[OH| -(CH,),-S(=0)- 8-Me
Me OH|OH| -(CH,)-S(=0)- 5-OMe
Me OH|OH| -(CHy)-S(=0)- 6-OMe
Me OH|[OH| -(CH,)-S(=0)- 7-OMe
Me OH|OH| -(CHy),-S(=0)- 8-OMe
phenethyl | OH | OH -(CH2),-S(=0)- (non-substituted)
phenethyl |OH|OH| -(CH,),-S(=O)- 5-F
phenethyl |OH|OH| -(CH,)-S(=O)- 6-F
phenethyl | OH | OH -(CH2),-S(=0)- 7-F
phenethyl |OH|OH| -(CHy),-S(=0)- 8-F
phenethyl |OH|OH| -(CH,)-S(=O)- 5-Cl
phenethyl |OH|OH| -(CH,)-S(=0)- 6-Cl
phenethyl |OH |OH| -(CH,),-S(=O)- 7-Cl
phenethyl | OH|OH| -(CH,),-S(=O)- 8-Cl
phenethyl |OH|OH| -(CH,),-S(=O)- 5-Me
phenethyl | OH | OH -(CH2)2-S(=0)- 6-Me
phenethyl |OH|OH| -(CH),-S(=O)- 7-Me
phenethyl | OH | OH -(CH)2-S(=0)- 8-Me
phenethyl |OH|OH| -(CH,):-S(=O)- 5-OMe
phenethyl | OH | OH -(CH;)2-S(=0)- 6-OMe
phenethyl | OH | OH -(CH2)»-S(=0)- 7-OMe
phenethyl | OH | OH -(CH2)2-S(=0)- 8-OMe
Me H | OH -(CH;),-NH- (non-substituted)
Me H |OH -(CHz),-NH- 5-F
Me H |OH -(CHy),-NH- _ 6F
Me H | OH -(CH,),-NH- 7-F
Me H |OH -(CH,),-NH- 8-F
Me H | OH -(CH),-NH- 5-Cl
Me H { OH -(CH;);-NH- 6-Cl
Me H |OH -(CH,),-NH- 7-Cl
Me H |OH -(CH,),-NH- 8-Cl
Me H | OH -(CH3),-NH- 5-Me
Me H |OH -(CHy),-NH- 6-Me
Me H | OH -(CH;),-NH- 7-Me
Me H | OH -(CH,),-NH- 8-Me
Me H | OH -(CH,),-NH- 5-OMe
Me H | OH -(CH;),-NH- 6-OMe




M HOMH-(CH)4- 6-A M HOH-(CH2)4- 7-C Me H OH -(CH2)4- 8- H
-(CH2)4- 9- Me HOH -(CH2)4- 6-Me Me H OH -(CH2)4- 7-Me WM’@ARYZOO"
-(CH2)4- 8-Me Me HOH-(CH2)4- 9-Me N& H OH -(CH2)4- 6-OMe Me H OH
-(CH2)4- 7-Ov Me HOH -(CH2)4- 8-Ov Me H OH -(CH2)4- 9- OWe phenet hyl H
OH - (CH2) 4- (non-substituted phenet hyI HOH-(CH)4- 6-F henethyl H OH
phenet hyl [FORr CZ1 A bt 10 SRR 00T 35 PRsEy—H O - (Ot2) 4
ene D 1 t | H - -
Q-CI p%en T ||Hl| e'(' FH fIH Qﬁ«f'r 8 "(I@I\I_P l-i’\YIH:‘t L‘|yl hEs M y 9-C phenet hyI
H OH - (CH2 e | He b ofiCHapee N, 5 A/KHOI}THMBM@ | OH - (CH2) 4-
8-Me phenlet PlyanetaybH -](‘ICHQHH 9- NEHapriHet hyl| H OH S{ROH2) 4- |6- OV phenet hyl
H OH - (CH2) 4phedetiye | pHepethyl H-(OH,){KH2) 4- 8- OV é6qthenet hyl H OH - (CH2) 4-
9-Ove Me QH fldneth@H2) 40 (0PNt SUDSIGH WIRE) 7.F
phenethyl H | OH -(CH;),-NH- 8-F
phenethyl H { OH -(CH;),-NH- 5-Cl
phenethyl H |OH -(CH,),-NH- 6-Cl
phenethyl H | OH -(CH,),-NH- 7-Cl
phenethyl H | OH -(CHy),-NH- 8-Cl
phenethyl H | OH -(CH;),-NH- 5-Me
phenethyl H | OH -(CH;),-NH- 6-Me
phenethyl H | OH -(CH;),-NH- 7-Me
phenethyl H | OH -(CH2)2-NH- 8-Me
phenethyl H | OH -(CH;),-NH- 5-OMe
phenethyl H | OH -(CH,),-NH- 6-OMe
phenethyl H | OH -(CHy),-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 -(CHz),-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 -(CH,),-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 -(CH,),-NH- 6-OMe
Me OH | OH -(CH,),-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 -(CHy),-NH- 8-F
phenethyl | OH | OH -(CH,),-NH- 5-Cl
phenethy!l OH | OH -(CH,),-NH- 6-Cl
phenethyl | OH | OH -(CH_,),-NH- 7-Cl




M OH OH-(CH2)4- 6-F M@ OH OH -(CH2)4- 7-F M2 OH OH -(042)4-Rg35w%,%-&70-|
-(CH2)4- 9-F Me CH OH -(CH2)4- 6-Ad Mo OH OH -(CH2)4- 7-C
-(CH2)4- 8- Me OH OH -(CH2)4- 9-C 4‘§eC]-IC]-I-(CHZ)4- 6-Me Me OH OH
-(CH2)4- 7-Me Me OH OH -(CH2)4- 8-M Me OH OH -(CH2)4- 9-Me Me OH OH
-(CH2) 4- 6- Me OH OH-(CH2)4- 7-Ove Me OH CH -(CH2)4- 8-Ov Me OH CH
- (CH2) 4- 91 Ophempltgdet YH |GHOH - (-@R)ANH-non- |substi3+@1ed) ”ph?rc];tzyzl g—|FCH
-(CH2)4- 61 F a{w@@t - - N.F henet ny/k r OH - - 8-
pgene% hyl Jf"\g)@n%}}:},&"’ji{bkl i?_ﬁ pu(uc(%gzﬁgi}ﬂ & _(CH,QQ'_q_e 6-—&— phenet hyl OH CH
“(CH2) 4- 7 SO eelnvAl | O oy 5. ph%u%ﬂd_ﬁH -(CH2) 4- 9-d
phenet hyl pbﬁmeihym QH | L phEHDNH-0H dH - (CHP 7-Me| phenethyl OH
OH - (CH2) 4t Shmthyﬂ)her@tIMOH(]—l OHCHOHNH:- 9-Me  pheMet hyl CGH OH - (CH2) 4-
6- Ove  phenephatletiig! QOH(CR) 4- Z¢CPB,-Nphenet|hyl Osld¥fe- (CHZ) 4- 8- Ok
phenethyl | OH | OH -(CH),-NH- 6-OMe
phenethyl | OH | OH -(CHy),-NH- 7-OMe
phenethyl | OH { OH -(CHz),-NH- 8-OMe
Me H | OH -(CH;),-NMe- (non-substituted)
Me H | OH -(CH;),-NMe- 5-F
Me H | OH -(CH3),-NMe- 6-F
Me H | OH -(CH3),-NMe- 7-F
Me H | OH -(CH;),-NMe- 8-F
Me H | OH -(CH;),-NMe- 5-Cl
Me H | OH -(CHy),-NMe- 6-Cl
Me H | OH -(CH,),-NMe- 7-Cl
Me H | OH -(CH2),-NMe- 8-Cl
Me H | OH -(CH,),-NMe- 5-Me
Me H | OH -(CH;),-NMe- 6-Me
Me H |{ OH -(CHy),-NMe- 7-Me
Me H | OH -(CH;),-NMe- 8-Me
Me H |OH| -(CHy)»-NMe- 5-OMe
Me H | OH -(CH2),-NMe- 6-OMe
Me H | OH -(CH,),-NMe- 7-OMe
Me H | OH -(CH3),-NMe- 8-OMe
phenethyl H | OH -(CHy);-NMe- (non-substituted)
phenethyl H | OH -(CHz),-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 -(CH;),-NMe- 7-Cl
phenethyl H | OH -(CHz)>-NMe- 8-Cl
phenethyl H | OH -(CH;),-NMe- 5-Me
phenethyl H | OH -(CH,),-NMe- 6-Me
phenethyl H | OH -(CH;y),-NMe- 7-Me
phenethyl H | OH -(CH3),-NMe- 8-Me
phenethyl H | OH -(CHz),-NMe- 5-OMe
phenethyl H | OH -(CH;),-NMe- 6-OMe
phenethyl H | OH -(CH2),-NMe- 7-OMe
phenethyl H | OH -(CH;);-NMe- 8-OMe
Me OH | OH -(CHy),-NMe- (non-substituted)



16 JANUARY 2007 39 phenethyl OH OH ( )4 9-Ove Me H OH -(CHZ) 2- 0-
(non-substituted) Me H OH -(CH2)2 F Me H OH -(CH2) 2-0- 6IFJANKARY 2997
-(CH2)2-0- 7-F Me H OH - (CHZ)ZO F Q\/EHC]-I -(CH2)2-0- 5- Me HOH
-(CH2)2-0- 6-C Me H OH -(CH2)2-0- 7CI M HOH-(CH2)2-0- 8- Me HOH
-(CH2)2-0- 5-M Me HOH-(CH2)2-0- 6-M Me HOH -(CH2)2-0- 7-Me M H OH
- (CH2) 2- 0- | 8- MMe Mo H QH |-QIH2) 2-(CH,p-10Me- M| H OH -{£H2) 2-0f 6-Ov M H OH
-(CH2) 2-0-(7- VE T o CHZ henet hyt OH—={CH2) 2- 0-
(Elon-)subst [u?%%ﬁ pt l_d)ﬁ]t- &I}g H é%g%iﬁag&%e p 5+ %'"gét'"t Fry ( . O)—I - (CH2) 2- 0-
6- F phenethy—H-OH—{CHH 20—/ hyll H- OH -(CH2)2-0t 8-F phenet hyl
H OH - (Cr2)2-oMe. o QA3 #4CHA)-NMep) 2-- 6- 08-F phenet hyl H OH
- (CH2) 2- O | 7- OMe pher{édHy IO | OH -(CEB)MMe- 8-IC  phés@t hyl H OH - (CH2) 2- O-
5-Me  phengt hyiMdH OH|-QISHOR10- fcib),-wobrnet hyl H CGhlei(CHZ) 2F0- 7- Me
Me OH | OH -(CH;)>-NMe- 7-Cl
Me OH | OH -(CH3),-NMe- 8-Cl
Me OH | OH -(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 -(CH;),-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 -(CH,),-NMe- (non-substituted)
phenethyl | OH | OH -(CH;),-NMe- 5-F
phenethyl | OH | OH -(CH,),-NMe- 6-F
phenethyl | OH | OH -(CH;),-NMe- 7-F
phenethyl | OH | OH -(CH;),-NMe- 8-F
phenethyl | OH | OH -(CH),-NMe- 5-Cl
phenethyl |OH|OH|  -(CH,),-NMe- 6-Cl
phenethyl | OH | OH -(CHz),-NMe- 7-Cl
phenethyl | OH | OH -(CH,),-NMe- 8-Cl
phenethyl | OH | OH -(CHz),-NMe- 5-Me
phenethyl | OH | OH -(CHz),-NMe- 6-Me
phenethyl | OH | OH -(CH;),-NMe- 7-Me
phenethyl | OH | OH -(CHz),-NMe- 8-Me
phenethyl | OH | OH -(CH;)>-NMe- 5-OMe
phenethyl | OH | OH -(CH2)2-NMe- 6-OMe
phenethyl | OH | OH -(CH2),-NMe- 7-OMe
phenethyl | OH | OH -(CHz),-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




phenethyl H OH -(CH2)2-O 8-Me phenethyl H OH -(CH2)2-0- 5-Q0Owe henet hyl H
OH - (CH2)2-0- 6-OMe phenethyl H OH -(CH2)2-0- 7-OMe phenet hwamm 07
-(CH2)2-0- 8-Ov Me OH OH -(CH2)2-0- (rfdn-substituted) M OH OH - (CH2) 2-0-
5-F M@ OH OH -(CH2)2-0- 6-F Me OH OH -(CH2)2-0- 7-F Me OH OH - (CH2) 2-0-
8-F Me OH.OH -(CH2)2-0- 5-d Me OH OH -(CH2)2-0- 6-C M OH OH - (CH2)2-0-
7-a M QH OHM¢ CH2) 2HO{ OH 0 1&CHANONRK 2007 40 Mg1eOH OH |- ( (C|C_|:|2—I)2)2-206 5;3!\/&3'\/.e
Vb OH OH - CHZMe O §-IP| oYe OF Wi CER 2 U7 7- Ve ¢ e OFF OF) - S
e W oM (e d GO v GeRONIE "oy ot o [T T
(non-subst|itut M8 phelef OH | o &H-CONH-_ 0-[ 5-F 65Wdaet hyl| OH OH
- (CH2) 2- 0-| 6- FMephenet Hyl OBH| OH -QIG-PPNH- 7-F ph@abyl OH OH - (CH2) 2- 0-
8-F phenet hyl MH OH|-HCHRIRt O- eig-cophienet Hyl Og@fe (CH2)[2-0- 6-C
phenet hyl Opfdeal PRI E VO [ O _CH,-CONH- (non-substituted)
phenethyl H | OH -CH,-CONH- 5-F
phenethyl H | OH -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-Cl
phenethyl H | OH -CH,-CONH- 7-Cl
phenethyl H | OH -CH,-CONH- 8-Cl
phenethy!l 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 | OH -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




phenethyl OH OH -(CH2)2-0- 8-C phenethyl OH OH -(CH2)2-0- 5-M @fnet h¥l
OH OH -(CH2)2-0- 6-Me phenethyl OH OH -(CH2)2-0- 7-Me phenet
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The morphinan derivatives represented by the above-described Formula (1),

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? RY,

R9, RY R! XY, Zandk 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 Rl, Rz, R? , R* R’,
RY R Xand k represent the same meanings as described above) or enamine (Vb)
(wherein RI, Rz, R , R4, R9, RIO, R“, X, Y, Z and k represent the same meanings as

described above), as shown by Scheme 1 below.
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(2) Reduction Reaction

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.

5 The 6-0x0 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

10 the reaction to obtain an iminium salt (Va) or an enamine (Vb) from the oxo
compound (IV) 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), W0O93/15081 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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- (CH2) 2- N (\ﬂ)‘).F 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
10 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
15 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

20 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

25 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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and triisopropyl ortho propionate; ortho butyric acid esters such as trimethyl ortho
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.

10 Usually, ortho formic acid esters such as trimethyl ortho formate, triethyl ortho
formate, tri-n-propyl ortho formate and triisopropyl 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, triethyl ortho acetate are

15 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

20 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 (DMSO) 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

25 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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or the enamine (Vb) is reduced by a metal hydride reducing agent or hydrogenation is

10

15

20

25

carried out in the presence of an acid and metal catalysts without isolating the
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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iminium salt or the enamine may be used as it is, preferred results are also obtained
when an alcoholic solvent such as methanol or ethanol, or an ether solvent such as
THF or ether is added. Alternatively, the reaction solvent used for the conversion to
the iminium salt or the enamine may be evaporated under reduced pressure, and the

10 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-

15 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

20 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.

25 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



phenet hyl OH OH -( 8-Me phenethyl OH OH - (CH2) 2- NMe- 5- Owe
phenethyl OH OH - ( 6- OVe phsﬁethyl OH OH - ( CH2) 2- NV JANUARY 2007

phenet hyl OH OH - ( 8-Ove Me OH - CH2- CONH (non-substituted) M
HOH-CH2-CONH 5-F M@ HOH -CH2-CONH 6-F Me HOH -CH2-CONH 7-F Me H OH
-CH2-CONH- 8-F Me HOH -CH2-CONH 5-d M2 H OH -CH2-CONH 6-C Me H OH

- CH2- CONF nfrrfsh] pré@ufd. Othe (i G lie 1§apgroprl\£?elﬁs&&teﬁ%eﬁ@ﬁgbn5héve Me H CH
- CH2- CONH- 6- Me 16 JANUARY 2007 47 Me H'OH -CH2- CON H CH

- CH2- CONH- c%n&fﬁons]vﬁnd"sag*fa'c%r%e ﬁs%‘gb{\é@néﬂ Wt et imB 4 QVE Me H OH
-CH2- CONH 7- Owe phenet hyl H OH - CH2-

(non- subst izbbited3 to FEARSE. NYTheHdoBbbmatiBn %@su@fam&?f‘%\l l'fheo'| CH2 CONH-
6-F phenethyl H OH -CH2-CONH- 7-F phenethyl H H 8-F phenet hyl

H OH - CH2- %Hz)n rikdure B ASNRERtedHufdhsubiiZt HEANTL & Chol/Rhepetdndy. H OH
-CH2-CONH 7-d

5 Although a-isomer and B-isomer of the cyclic amino compound (Ia) are
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thought to be generated, they may be purified by usual column chromatography,
recrystallization or slurry washing method, etc.
Among the compounds represented by Formula (I) (wherein R!, R% R? RY,

Rg, RIO, R! 1, X, Y, Z and k represent the same meanings as described above), the

10 cyclic amide compounds (Ib) (wherein RLRL R RY 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 (V1la)
(wherein R!, R%, R%, R*, R®, R'®, R!! and k represent the same meanings as described

15 above, T is chlorine, bromine, iodine or OTs or OMs) or the compound represented
by Formula (VIIb) [wherein Rl, Rz, R3, R4, R9, RIO, R''and k represent the same
meanings as described above, T' is chlorine or OR'? (wherein R is hydrogen, C;-Cs
alkoxy, C7-Cy3 aralkyloxy or C;-Cs alkanoyloxy)], as shown by Scheme 2 below.
The compounds represented by Formula (VIIa) or (VIIb) used as the starting

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

described in W093/15081 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,
5 sodium hydroxide and potasstum 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
10 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 diethyl ether, THF, DME and dioxane; hydrocarbon
solvents such as benzene and toluene; and halogen-containing solvents such as
15 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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5 Among the compounds represented by Formula (I) (wherein R! R% R, RY,
R9, R R, X, Y, Z and k represent the same meanings as described above), the
cyclic imide derivatives represented by Formula (Ic) (wherein R! R2 R’ RY, R’ RY
and R'! represent the same meanings as described above) may be produced by
reacting the primary amino compound represented by Formula (VIII) (wherein R! R,
10 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
AN
o | —r N
/ I __.R5
=
°© X
R3
VIII
(VIL) Scheme 3 (Ic)
15 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-

20 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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5 pyridine and 4-dimethylaminopyridine. Among these, triethylamine, pyridine,
potassium carbonate and sodium carbonate are preferred. The base is used in an
amount of 1 to 30 equivalents, preferably 1 to 10 equivalents with respect to the
substrate. On the other hand, as the acid, inorganic acids such as hydrochloric acid,
sulfuric acid and phosphoric acid; carboxylic acids such as acetic acid, propionic acid
10 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.
15 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
20 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
25 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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examples thereof include allyl, benzyl, 4-methoxybenzyl, 3,4-dimethoxybenzyl, 2-
nitrobenzyl, 4-nitrobenzyl, 4-cyanobenzyl, dibenzosuberyl, diphenylmethyl, di(4-
methoxyphenyl)methyl, triphenylmethyl, (4-methoxyphenyl), diphenylmethyl,
fluorenyl, 9-phenylfluorenyl and ferrocenyl methyl. Among these, allyl, benzyl, 4-

10 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

15 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.

20 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

25 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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Xylene. Among these, alcoholic solvents, particularly, methanol and ethanol are
preferred.

The reaction may be carried out in the co-presence of an acid. In this case,
as the acid catalyst, inorganic acids such as hydrochloric acid, hydrobromic acid,
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 1to 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

0 G e A e g s Y o qo
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compounds wherein Y is -C(=0)-, that is, the compounds represented by Formula
(XIa) or (XIb) (wherein R', R%, R*, R%, R'”, R!!, X and Z represent the same
meanings as described above, R is C1-Cs alkyl or C4-Cy3 aralkyl) may be produced
10 by alkylating or acylating the compounds represented by Formula (X) (wherein R,
R, R, R’ R 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.

0]
N 2 R13
alkylation H 'T‘
R?
acylation
R3
15 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
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DMSO; ether solvents such as diethyl ether, THF, DME and dioxane; and
hydrocarbon solvents such as pentane, hexane, benzene and toluene may be used.
Among these, THF and DME are preferred.
As for the reaction temperature, satisfactory results may be usually obtained

10 at -100°C to 200°C, preferably -80°C to 150°C.  The reaction time is appropriately
selected depending on the conditions such as reaction temperature, and satisfactory
results are usually obtained when the reaction time is about 30 minutes to 30 hours.
The concentration of the substrate (X) in the reaction mixture is not restricted, and
usually 1 mmol/L to 1 mol/L ts preferred.

15 When synthesizing the compounds represented by Formula (I) wherein R? is
hydroxy, that is, the compounds represented by Formula (XIII) (wherein RL, R RY,
R9, Rlo, R“, X, Y, Z and k represent the same meanings as described above), the
compounds may be synthesized through the compounds of Formula (XII) (wherein
RI, RZ, R4, R9, Rlo, R“, X, Y, Z and k represent the same meanings as described

20 above), wherein R3is 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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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
15 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
potassium 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
20 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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pol ar sphincter. Examples of the diseases which damage the nerve include
cerebrovascular disease, brain tumor, brain injury, encephalitis, brain tumor, normal
pressure hydrocephalus, dementia, Parkinson's disease, depression, striato-nigral
degeneration, progressive supranuclear palsy, olivo-ponto-cerebellar atrophy, Shy-

20 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

25 according to the present invention is not restricted to these diseases.

The morphinan derivatives having a nitrogen-containing heterocyclic group

represented by Formula (I) may be not only used as the pharmaceuticals useful for



sol vents such as dinethyl formam de (DWF) and di net hyl suf oxi de gDNBC» may be
used. These solvents may be used individually or two or nore off6 ¢AMUARY @07t s
may be used in conbination. Among the§& solvents, THF, toluene, xylene and
DMF, as 25 well as m xture of these solvents, are preferred. The
concentration of the oxo conpound (1V) in the reaction mxture is not

restricted, and sati f?ctor results are ysually obtained at a, concentration
of 1 mmol / thegpy K B0t urmery gediengh PInary HEZeRe et MYRTY BISPRENSDES e may

usual ly be 0 to.250C, preferabl to 0QC, anpd, sati sfactor esults are
bt ai nd ot Fenigretabele be e aty P el ’fﬁé&egnetﬁwrfgmm 1 plaphEBKEg

dependi ng ort] t.he %ondi tions such as reactiaqn te_rr?erature, sat.i sfactory
resul ts ar &1 HEPAIY [RPABBICY; HERTWHEANPHE UHBZRIPEARUIPFRS: Pimay bouseddohours. *5 1n
t he reductio ,reactifon, in step (2),. although, usual|y, the imnpiuymsalt (Va)
or the enaRPPIFaLIQR) Of WINARieQIneyy UHNFEULECORY AF WARATY BIRORITNGEHCS g I IGH
hydrogenation is carried out in the presence of an acid and netal catalysts
Wi t ho isélPeé(tq‘?‘ngec%onﬁ’rﬁsﬁ ahPRamacquigsls B?ef%lrfamheeap(/%ﬂopbm@xa@?i red cyclic
am ne conpound (la) may be obtained even when the imniumsalt (Va) or
enam ne ( VHTINRY fTeq8enye §rinary UASeNCl, 81 Hiakaty insAntdRange At mammaligh 28 he sol vent
used for the conversion to.the imnpiumsalt or the enam ne nay be used as
it is, pref¥Usedat E@Im% rahbl, et 402n BAVIRR, Sheppiang n%f?ﬁ‘kﬁ}’db‘ﬁéllsP@aéféevent such as
met hanol or efhanol, especially by adding mnethangl. Alternatively, the
reaction s&fsAier theduethediyfor Hisrapy b BrophyiaXis of LHBary itFFANeNGH WANALY Bigh¢Ye enani ne
may be evaporat ed under reduced pressure, and the 15 reaction may be carried -
out using ChEUBTY HANIRENSE L QBMmAY 8¢ Bird TR Npligations oh HHBAY §lequeichanol . As for
the netal hydride reducing agent, the reaction nmay be carried out using a
met allChydr VHBALY SEERICY §T WHRAHY IRERNEPEIES conparativel y stable in the presence
of an acid, such as. sodjum borohydri de, sadi um cyanoborohydride, zinc

bor ohydr i de, 2oT§@)affmﬁ 9’# thg cRArBYNAL eTIRl UFS e Ing AT ragRIr SRS NI UM
triacetoxy_ borohydride or borane-pyridine conplex. Among these, sodium
cyanobor oh{geresaclicsgramp Fpresentad By 5umwa () mas e genBimaddyyatie meikadyi ne conpl ex

is preferably used._ The _netal hydri de reducing agent may be used in an
amount of @¢ssripgd BB Resy ¥ak 397.U94EPBY): or J.Fdhamacad fiipy dngit @l 240ef er abl y 1

to 10 equivalents., K As for reactiqn tenperature,
978(1987), but the testing method is not restricted thereto.

15 When using the therapeutic or prophylactic agent for urinary frequency or
urinary incontinence according to the present invention as a pharmaceutical, the
pharmaceutical may be the free base or a salt thereof alone, or the pharmaceutical
may optionally be admixed with one or more additives such as vehicles, stabilizers,
preservatives, buffering agents, solubilizers, emulsifiers, diluents and isotonic agents.

20 The administration form include formulations for oral administration such as tablets,
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

25 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



25 satisfactory results are obtained usually at -40C to 150C, preferab

-30C to 80C. The reaction time is appropriately sel ected depe ?W%Y%/Wé
conditions such as reaction tenperatuPe, and satisfactory results are
usual | y obtained when the reaction 16 JANUARY 2007 56 time is about 30

m nutes to 10 hours. The concentration of the substrate (Va) or (Vb) in the
reaction mxture is ny

i .and | 1 J L 1 /L i
preferred. TP, &G %E%lr)ivg’?%{t’: %%ts%ﬁ?&f}%&éﬁigﬁ%h&} ?P“{Eﬁgﬁliﬁ?’éé%?ﬂ??é%{gﬂ? alcisd and
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Al ternative] he. reaction solvent used for the conversion to the imnium
salt or ch“éﬁE#Pﬁ-‘ﬁny be evaporated under reduced pressure, and the 10

cthandl or t ho 15ekarBRuRatFoutl (- FeRER e niPel B tRe M aci 4 to be
g O, ConkBra AT R RO BB bl be,
A I e
aci ds such _as_benzoic acid,.acetic acid and. oxalic acid. t hese,
nydrochl or EHREHE St Pty et Tl frcan@otied e aff M faneau f oni o
R G L R TR T R
A R R e R R
amount of | _to 30 . equivalents, preferably 1 to 10 equivalents. As the netal
catal yst, éﬁll{lﬁglﬁéﬁle&ﬁ@'of the catal ysts which are used for usual
oal | agtum  car baneayo b6 i TR liar ohdSi B Mehr bon s
Cermer at ut &SGR eBeng e drtno et Ralls s PRornBeif Rl bulnlrr ogen
PLESE U1 Ol iR, oSy AP aBE, TRth, SPETRiS e B R 1
15 197; smooth muscle relaxants such as Flavoxate; potassium channel openers such as
NS-8, ZD-0947, KW-7158, ABT-598 and WAY-151616; calcium channel
antagonists such as Nifedipine and Flunarizine; skeletal muscle relaxants such as
Baclofen,vDiazepam and Lanperisone; antidepressants such as Imipramine,
Desipramine, Fluoxetine, Fluvoxamine, Milnacipran, Paroxetine and Duloxetine;
20 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; a1 agonists such
as R-450; o1 antagonists such as Doxazosin, Indramin, Terazosin, Urapidil,
25 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



16 JANUARY 2007 57 normal pressure. The reaction tinme is appropriately

sel ected depending on the conditions, and satisfactory result3$ %'&Uﬁ%ﬁ&q’qw
obt ai ned when the reaction time is ab6%t 0.5 to 30 hours. The concentration
of the substrate (Va) or (Vb) in the reaction mxture is not restricted,
and usually 1 nmmol/L to | nmol/L is preferred. 5 Although a-isonmer and

Chey et o dnclidie Al deeriigose 8%%‘%903%%%133{5,591&#‘3 A e Sl SHETBRL con br
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i ntranol ec cI| romt C ound.r reseted Formula (VIla
(s &’ eNifeRibe &@“firﬁ%w% éﬂf&?qétr?%@@emw{}ﬁ@e g’yﬁgowaﬂ? s
descri bed ahove, chl ne, m ne odi ne ar or the
co?rpolund r Ez‘ét"er\éfl%é)salfﬁs‘;m}? (gn?ggptrﬁ) I[%?h‘@lahtaﬁonmﬁéuc g\/l,s) R9, R10, R'

and k repr sa ani.ngs, as described above s chlaorine or
OR12 (Merzﬁﬁg‘ﬁa E%gﬁ%ﬁﬁam dHes sy Vleﬁse&%n%amf}? dﬁw Cl- C5

al kanoyl oxy s shomn by Schene 2 bel ow. The conpounds represented by
For nul a (VI%%SG ciiRAd Y aiagaists the starting 20 materials of the reaction

S0 on. 163 Rﬁﬂiﬁia@e& oF i heraDRNC Ot ROPRUREYF SRy REPIBIFLS WERIPRERY Foox Ri
R R3 T N I?r?ch%e LP\I[RI—? agonists such as Leuprorelin, Goserelin, Buserelin, Nafarelin and
Triptorelin; LH-RH antagonists such as Cetrorelix, Ganirelix and Abarelix; the
above-mentioned So-reductase inhibitors, the above-mentioned androgen receptor
antagonists; and above-mentioned antiandrogen drugs.
Examples of the therapeutic or prophylactic agent for diabetes include anti-
15 insulin resistance drugs such as Pioglitazone, Troglitazone and Rosiglitazone; insulin
secretion enhancers such as Tolbutamide, Chlorpropamide, Tolazamide,
Acetohezamide, Glyclopyramide, Glibenclamide, gliclazide, Glimepiride,
Repaglinide and Nateglinide; biguanides such as Metformin and Buformin; a-
glucosidase inhibitors such as insulin, Acarbose, Voglibose, Miglitol and Emiglitate;
20 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.
25 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



RR RRORO\ X(RA)k NRO T 3 (RAK (I a) R ONH X amdation Rii R3

(VI1 b) Schenme 2 The al kylation or amidation may be carried oufl® aNARY R§07hy
a nmethod in which a base is made to cd@xist in a solvent. As the base,

i norgani ¢ bases such as potassium carbonate, cesium carbonate, 5 sodium
hydr oxi de and pot assi um hydroxi de, netal hydrides such as sodi um hydri de

and potassi ym hydride; netal al koxides such as sodi um et hoxi de and pot assi um
t- but oxi dBPOEHAYIWSAARUYERISSA 1ch as tri et hyl ami ne, dii sopropyl et hyl ani ne,

pyridine and 4-dineih m popyri.di ne be used he.base is used in an

D ount of 1 to ESBMBIeAby QRO HE oF BioRBl GOt Rl BAMDAR e th r ospect
to the substrate, | .aS 0 of, am ion reactjon, satisfactory results my
be obt ai neéfl%c{eh%‘ﬁ?“r&ﬂé‘flﬁgrré‘eﬁmnﬁélﬂ%8’??8%%%“@3. e%‘O%edaéB@(}% d aprotic

pol ar sol vents %afh as DWVF, dinethyl acetoam de and DMSO ether solvents
such as di e Mer, THE, DMVE and di oxane; hydrocarbon sol vents such as
benzene and tol yuene;. and halJ ogen-.cont ai pi ng. sol vents such gs 15

di chl gromat hane, XE‘HP]GFB?Wﬁ’e&%ﬁfuil,cffﬂio@ﬁyl&ﬁg‘&quﬁﬁ rff&@mﬁ%s Q&S Among t hese,
DMF, THE and toluene are preferred. As for the reaction tenperature,

sati sf act of§Flpdestareid drugs 4nd fsrfanonsB-bbt ai ned at - 20C to 200C, preferably 0C
to 150C T%g regcti on tine is appropriately 16 JANUARY 2007 59 sel ected
dependi ng aPREScondi ti ons such as reaction tenperature, and satisfactory
results are usug|ly obtai ned when the reaction ti is abut 3Q mnutes to
100 hours. Theﬂasﬁ{?émtﬁ%‘ﬁneﬂn&?ﬂ A be dBSbS gléﬁ\%qfax waY 0?% ®Sn the
reaction mxture is not restricted, and usually 1 nmmol/L to 1 nol/L is
preferred. thﬁ”%ng t he conpounds represented by Fornmula (1) (wherein R, R2,

R R1 XY, Z Kk h i i
R3, % t@efereﬂce%x’amplel—’l and represent the sane neani ngs as descri bed

abov&) ,

Synthesis of 6B-dibenzylamino-17-cyclopropylmethyl-4,50-epoxy-

morphinan-3,14-diol

H .,
= “,

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



cyclic imde derivatives represented by Fornula (lc) (wherein R,

R4, RO, Rl and Rl 1 represent the sane neanings as descri bed %WB—)A%@OBe
produced by reacting the primary am nol conmpound represented by Fornul a
(M11) (wherein R, R2, 10 R3, R9, RID and R' represent the sanme neani ngs as
descri bed above) with the acid anhydri de represent ed by Formula (IX)
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Such 45 bolSdrs wﬁé?%%%es 3&@%@9 egn@hu%@eﬁaacgagﬁorfanxewﬁ FhFRGEE! vent s such

di chl th nd 1. 2-di chl or oet | | vent
Such as. met hanopuiae R praRRRoveS et it st el PO ARA BB 1661 Vent s such

e B S RO S D R AT A 100 L
N b vl bt
organt ¢ bases. S SRt Ll DYLAT 1oy sopropul etivlam e, S, pvri i e and
10 dropped on the reaction solution of the conversion reaction to iminium for 10
minutes at an inner temperature of 2.5 to 10°C.  Thirty minutes after completion of
the dropping, the reaction was terminated and the mixture was subjected to post
treatment.
In a SL Erlenmeyer flask, 446.0 g (3.22 mol) of potassium carbonate and
15 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
20 solution, 599.8 g of THF and 615.5 g of ethyl 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
25 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



pot assi um car bonate and sodi um carbonate are preferred. The base is used in
an anount of 1 to 30 equivalents, preferably 1to 10 eqU|vaIeﬁﬂ%9NHﬁﬁ¥2°°7
respect to the substrate. On the ot he2hand, as the acid, i norgani c acids
such as hydrochloric acid, sulfuric acid and phosphoric acid; car boxylic
acids such as acetic acid, propionic acid 10 and benzoic acid' and sul fonic

aci ds such g5, me tﬁ%ﬁgggﬂ thoendbgamg iéfiéier asnc%g nt?_lra 198! Bta q‘% ofa

p-t ol uenesul T oni ¢ "aci ese, Q&¥ oxy e8tfds such as

acetic act ol L ONLIAE! 1A hey ol o@etﬁylﬁaaatwagdaag@d;f’ acetic acid

is particu erred. “The aC| 15 used anoun %o 30
equi val ent f ) the substrate.
15 As for tSr ﬁ%la(?éétglc? ":Slg%nt%&él% % 25&5&1 dlspﬂrlaté rﬁo‘f’ﬁh r’r&frt‘)NeaSusual |y
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ph géﬂgﬁéﬁiﬁﬁgbj}\ﬁﬁwﬁé U'ﬁir?%ya?@%m h{?ﬁﬁebﬁgﬁn%ﬁ ASSHERERET ) et hyl
triphenyl met sﬁed wgth 46?[ hoxiyrggﬁm%/ Theé3 rpa(I\Nrg?et tr%sferred to a separable flask
15  and dried under reduced pressure to obtain 329.2 g (yield: 86%) of the captioned
compound as white crystals.
Reference Example 1-2

Synthesis of 6B-naltrexamine

20 In a SL reaction vessel, 325.0 g (0.622 mol) of 6pB-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



fluorenyl, 9-phenylfluorenyl and ferrocenyl nethyl. Anmong these, allyl
benzyl, 4 10 net hoxybenzyl, 3, 4-di met hoxybenzyl, 2-nitrobenzyl 1%%1"”1“ 2007
4-nitrobenzyl are preferred, and benzy® is especially preferred. Good
results are obtained in the step (1), that is, the reaction for conversion
to the imniumsalt or enam ne, by reacting the oxo conpound (1V) and the

amne in the presence of an acid catalyst, and hydr at | ent as in the
above-descrq%eég i“sa E‘E‘ﬁ‘@h@l%gﬁnﬁ@ﬁp& 2@)6/?8](1“6 Ptsggpﬁ%lm&%aﬁi%ﬁ agent, an -
ortho ester_may.preferabl b | oyed. The ste 2), t i.s,...he
reduction vist‘%eég}?gt aa’fda‘%ﬁﬁ’qdofgr 5 gﬁ%&nﬁ i t%?lg)etr%lé‘)e ‘?ftfg?lo@ezrs'faﬁ on reaction
in the presence pof the.acid and .netal catal ysts may be carried, out in the
same naﬁnerusl'%ai OpRiRE BEFle- g\églé‘ﬁitlﬁgdeléﬁﬂ@ﬁé’ the lﬁﬁgrfﬁ’@pgﬁaﬂf‘ﬁeﬁ@, that is,

the renoval of the deprotectabl e syhstituent b carrjed out by, for
el o CESITESH B9 NEGTOHENFS: SRR (RPIph e e dpoRerBEane et ol yt

usi ng hydr ogen .ga s .hydrogen source, when benzyl js . | oyed .as the

depr ot®ct aﬁ?aétegt?ﬁéttﬁ? Rt Wﬂﬁﬂtﬂi‘ﬁ unerfermpergturg Wéé%gt i1 gg‘p%ﬂ lyfigfir,de # of the
catal ysts sed for usual hydrogenol ysis may he enpl oyed. Ex | t her eof

i ncl ude 25 Ut et Hgmeaa%cam-st We ieprs 4 %ﬁiﬁﬁaﬁm%t@xﬁgg@mé‘nﬁp@%ﬁggﬂﬁiﬁydr oxi de;
pal | adi um catalysts, such as pall adiu dr oxi de and pal.| adi car bon; and
ni ckel cat é’l’?é’?é%mé‘?;f]ch A&@"R&}hﬂlﬁ rﬁ?@%&ﬁﬁ?ﬁ%@“fﬁ@%&“&’&ll}o&ﬁ &t al yst s,
particul arl Y Eﬂal | adi um 16 Jﬁ\NUARY 200,\1}}? 62 car bﬁn is pref efrre_d. t he
reaction sdFVeft Ordshe continyedhe magtion witijtheamqunt phihe rempigme topaic ackhdi ¢ i ons
of hydrogenatjon may be use Exanpl es .t hereqf include al cqholic . solvents
such as. MeUFRAIE! TOGReA A %&%ew%%mwsmgtgr?@a hegingewers camiieh o452t et her, 5

DME and di Oxgiﬁé’ and ar omat rogar bon sol vents such as benzene, tol uene
g

and &1 end® Wey }W%Fgw% picthe gt ohthe regeiion; Bareachign THERFANE! and
of an_aci d sPRlea AR R by AL g G-BB: Py AL ABRUHAFCC] ds such a0
hydrochl ori ¢ acid, . hydrobronjc acid, 0 sulfyric acid and, phosphoric acid;
SH T ont o acPeRTRPRAORE T ML Brrahpa st AOLTISPORI ¢ ot
p-tol uenes ucloflfcl)rrr]rlle% tﬁgti thé ar(r:lglrJrIPtQ)? Iihseutjo}c'nr?lrclzia(c:zidac%in'gi-ine%r}rcll t}?ear%zti)(gﬁ)%l rLigiture was
0.090 equivalents. Since termindtion of the decomposition step of formic acid was
15 defined such that the amount of the remaining formic acid was not more than 0.03
equivalents, the reaction was continued at the same reaction temperature and the
stirring rate. Twenty eight hours after the start of the reaction, the amount of the
remaining formic acid was measured by 'H-NMR, which was 0.094 equivalents.
Since this amount was about the same as that measured at 22 hours, the reaction was
20 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
25 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



aci ds such as benzoic acid, acetic acid, oxalic acid and phthalic acid nay
be enployed. Anpng these, inorganic acids such as hydrochl ori t& HUARY®PO
sul furic acid; carboxylic acids such # acetic acid, benzoic acid and
phthalic acid are 15 preferred, and hydrochloric acid, acetic acid, benzoic
acid and phthalic acid are particularly preferred. The reaction may be

corn: =2 oualah [PBRbPD AFTEHS UiouRmr® atulRc B SLel i ls, o 100
S et o R B b P BPAS S RO Bhof ot 0,
cond! | o1 e SRR Ok DR e B A B aR e 1ot o
e e b AR TR W ST, P e 0" BASE B RESHRTST 92
e v v Ry Bl b ATy Sh et Bh el ¢ 1
LT oEL Y RSB0 S SRS TR R, e 11
e o0 TR el R ol VoS IO S 200 2
R O T R

T o R sohgoh b ol RS SREAd SBRISTBE o,
e K R R e
U0, b B TR SO RO o e
ool 19, S SR LEASTILSS, B FoL S, (e DS a2 0
oo o A R B TR I R TRl e 0 e
obtained by (B8 4 Bt dnmott in B waser B a250°C, followed by drying the powder
15 for 3 hours under reduced pressure to obtain 185.5 g (yield: 87.2%) of the captioned
compound.
Example 1-1
Synthesis of 4,5a-epoxy-63-tetrahydroquinolino-3-methoxy-17-methyl-

morphinan (Compound 201)

20
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



R RL~-NRe Il RI3 Rl R2 alkylation RL NviJ NR9O OtE: | NRIO I~ (Xla
RI1 / \'X1 R R (X acylation RL NRL3 / | Rl1 ' x R3 15 Sh¢ANJARY(3805 )
An al kyl ati on agent or acyl ati on agent 7§my preferably be used in an anount
of 1 to 20 equivalents, and satisfactory results are obtained by using the
al kyl ati on agent or acylation agent in an anmount of 1 to 10 equivalents. As

2o A AR SRR el i ™ o
2oL 2SS T B Bhwl KRECE S SRR saRB4soL o,
caui val ont 20 e Lo BERERE. Mt ot Cudul LR BRI RaReR BRI BRc pol a
et hyl et Ao gt RN SR LB RO RGP BEFoRp “Cuen ae
AL N TN T T R L R
usual 1y’ obtayied, 10,85 ;0840 2995 4l BRlyieo 8RS h &b YG e T eaction
time 18 apSPBRPrdyafs driSdSvet ditydrous g
and concentrated to obtain 309 mg of a crude product. The obtained crude product
was dissolved in 20 ml of methanol, and 1.014 g (16.1 mmol) of sodium
cyanoborohydride was added. Then 0.17 ml (2.62 mmol) of methanesulfonic acid
10 was added, and the mixture was stirred at room temperature for 24 hours. To the
reaction mixture, 50 ml of aqueous saturated sodium hydrogen carbonate solution
and 3 ml of aqueous ammonia were added, and the resulting mixture was extracted
with chloroform (50 ml x 3 times). Organic layers were combined, washed with
saturated saline, dried over anhydrous magnesium sulfate and concentrated to obtain
15 a crude product. The obtained crude product was purified by silica gel column
chromatography [ChromatorexNH 40 g: cyclohexane-ethyl acetate (30:1)] to obtain
103 mg (yield: 33%) of the captioned compound.
'H-NMR (ppm) (300 MHz, CDCl5)
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
20 (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)
25 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



sel ect ed depending on the conditions such as reaction tenperature, and
satisfactory results are usually obtai ned when the reaction t16ANUARYROGY
30 minutes to 30 hours. The concentra?®on of the substrate (X) in the
reaction mxture is not restricted, and wusually 1 nmol/L to 1 nol/L is
preferred. 15 Wen synthesizing the conpounds represented by Formula (1)
wherein R3 is gydroxyﬁéﬁhat i's, the conpounds regresented by Formula (XI11)
(wherein R, R2SYRACSIS piyt,oqepoxyaf-tetsehydroqyinghpo- L 7-methydseerphinae-3s ame

meani ngs as, descri hed above), t conpounds may be synthesized through the
conpounds SFEEAHGA Sﬁlk&%m%%ﬁ‘éggin R, R, R, RO, RIO, RI1, X, Y, Z and Kk
represent the sanme neani ngs as described 20 above), wherein R3 is nethoxy,
in order to protect the phenol Qpi;tH In this case, the deprotection may
be carried out by the usual deneﬁqyl i on of phenolic nethyl
ether, as shown in Schenme 5, noresp LOWY| -2 , by (1) a nmethod in which
boron tribromde is used, or (2) sa netfgd|in|which an alkylthiol is used
under basic condition. 16 JANUAR R2 R2 RAN R~ RO Denet hyl ation
N RO NAY reaction y R10 ~(Rk = éR)k R11 \ Jx | R11 zx Ove OH (Xl 1)
Scheme 5 (XII1) In the nethod (1), t Rount of the boron tribromide is
preferably 1 to 20 equivalents, and safisfactory results are obtained by
usi ng boron tribromde in an anpbunt of*1 to 7 equivalents. As the reaction
sol vent, halogen-containinq solvents 5 such as dichl oronet hane, chl orof orm
and 1, 2- di chl or BePNHne kb 183 @1g(OrZognmeh of 4efioceaxy ibetehaldroquipplitoar red. The
reaction tegg§£ature is preferably -70C to 50C, and satisfactoriéresults

are obtainé F-1 franethyiaqrahingeohiaingd i fgxample ddcvasdiggptved, ak0-d2act i on

time is preferably 10 mnutes to 10 hours, and satjsfactory results are
ml (1.32 mmol) of n-propanethiol and 142.6 mg (1.27 mmol) of potassiiium z-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 ml of aqueous ammonia were
10 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: ethyl acetate) to obtain 75 mg (yield: 75%) of free form of
15 the captioned compound. This product was converted to tartaric acid salt to obtain

the captioned compound 1.

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

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 (1H, d, ] = 8.5 Hz), 3.19-3.11 (3H, m), 3.08-3.02
20 (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,

s), 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,



obt ai ned when the reaction tine is 30 mnutes to 5 hours. The concentration
of the 10 conpound (Xl 1) in the reaction systemis not restricl&ANUARY 2007
usually 1 nmmol/L to 1 nmol/L is preferféd. In the nmethod (2), as the
reagent, an al kylthiol such as ethanethiol, propanethiol or butanethiol is
preferred, and propanethiol is especially pref erred. The anount of the
al kyl ti ol f.er equi val ents, and satisfactory results 15 are
obt ai ned byﬁ% (ﬁ ﬁﬁ;l’%(ﬂ% ?0@ an amount of 1 to 7 equivalents. As the
base, pot aﬁg grrparé, é)&a axi de, sodi um hydride and potassium hydride are

t

preferred, and m t-butoxide is especr ally preferred. The anount of

t he base |s refer and satisfactory results are
obt ai ned by ?ﬁﬁ?}g%%? ?rﬁgﬁﬁqﬁb:@?gﬁ bf 1 to 7 equi val ents. As the
reaction sol ) s such as DMF and 20 di net hyl acet oam de;
and et her sglgcgﬁps%g{f’oﬁ éﬁ%NHée%nd DME are preferred, and DM which is an
aprotic sol yent , S Ly, preferred. The reaction tenperature 1is
preferEECib %88’4%% éﬁ%’ 38sfactory results are obtained when the
reaction tg:e% Klre is 80C to 150C. The reaction tine is preferably 1 hour
to 15 hour JANUARY 2007 66 and satisfactory results are obtai ned when

the reaction ti IS .2 8 hour ratjon aof .the conpound (XI1)
in the reacti onr§§9 f ﬁ&@orég{fr@f%ayd?aﬁz% ti1| 14211051 - eq‘{‘)’c‘fyl mol / L
is pref errelg Tﬂglr oungﬁﬁof th resent invention may be used as

phar maceut i ¢ wRgr )corrposr tions. Mre particularly, they
may be used as pharmaceuticals usefyl
frequency, urinary urgency or W in i ncontinence. Particularly, the
conpounds nmay be used for the thes r pyI axi s of urinary dysfunction
such as urinary frequency and uri ence caused by the di seases
such as neurogenic bladder, noct i g d‘@& acté ve 10 bl adder, unstable

bl adder, poll akisuria nervosa, psy ni c>¥fequency, idi opat hic frequency,
enuresi s, cystospasm chronic cy:\i( ter stitial cystitis, chronic
prostatitis, benign prostatic enl argerrer? €and prostate carcinona. The term
"neur ogeni ¢ bl adder" neans that the funcfy,on of urinary storage or voiding
of the lower urinary tract is in an abrnornmal state because of sone damage

of Liigy nerve 151 pnervaling (%, QU YLAREY ol EBSkniS PR, 3. O 2d0er

for therapy or prophylaxis of urinary

dihydro-2H-benzo[1,4]thiazine in place of 1,2,3 4-tetrahydroquinoline, 239 mg
(yield: 63%) of the captioned compound was obtained.
'H-NMR (ppm) (300 MHz, CDCl;)
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 =
15 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,
20 1079, 1047, 1006, 937, 907, 891, 854, 793, 744
Example 2-2
Synthesis of 4,5a-epoxy-68-(3,4-dihydro-2 H-benzo[ 1,4 ]thiazino)-17-methyl-

morphinan-3-ol-methanesulfonic acid salt (Compound 2)



sphincter. Exanples of the diseases which damage the nerve include
cerebrovascul ar disease, brain tunmor, brain injury, encephalit18JANYARYR007
tumor, normal pressure hydrocephalus 78enentia, Parkinson's disease,
depression, striato-nigral degeneration, progressive supranuclear pal sy,
ol i vo- pont o- cerebel | ar atrophy, Shy 20 Drager syndrone, spinal cord injury,
vascul ar di sease of spinal cord, splnal cord tunor, nyelitis, cervical cord -
conpressi on di sorder, syrlngonyel . sclerosis, spina bifida,
nyel oneni ngocel e, spinal canal s ed cord syndrone, nyel opat hy,
w ; of the therapeutic or
prophylactic agent for urinary freguroch i nary incontinence 25
according to the present inventi oWot stricted to these di seases. The
nmor phi nan derivatives having a nit ¢' nt ai ni ng heterocyclic group
represented by Fornula (1) may be not onIy used as the pharnaceuticals
useful for 16 JANUARY 2007 67 therapy or prophyl axis of urinary frequency,
urinary urgency or urinary incontinence~ as nentioned above, but also may be

3?Fﬂaisf$$3§n2§%€$%%p£%;ﬁp 80 REaRd ARpE diﬂ«?@%imé e g5§§ﬁ1he<8§t Lons of
‘é;fy”ﬁreyn?I pne s AR ehE sﬁaﬂw@% a8 roheel By 'lwf-:[)?oﬁrh’y: ax?seéf
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o Zﬁu Chey. ecapt?‘q?%ﬁﬁo%%a e PORER R DPF RIOGYS W BBV By b Uised 1 or
ot nendetan bR i S0 SRt B LR AR d§§S Ea\ljlr 'nlga;yl b
QLHi?ﬁgdcﬁﬁ-ﬁkﬁ%ﬁmgﬁéﬁﬁ%ﬁmag{ﬁ”&éﬁ:ﬁre?zﬁ?fje vol. 207, ?9(1<)19§§)y, or

. Phar 4 ' is n
;’estr?ct”;éé’ TR A PN T w?@%?i:é%ﬁﬁ AR ° o
ot T on' SEYEEY LB o HlbnEi B g%ﬁifffﬁé o e A B, $dbase or a
oo e e el fe2 5 QRCERS & TR BB IR RD) 2 %220 A0 B M N

1.91-1.44 (5H, m), 1.16-1.02 (1H, m) (free form)

IR (cm™) (KBr)
2925, 1609, 1584, 1484, 1440, 1373, 1337, 1280, 1253, 1175, 1146, 1112, 1069,
1045, 1025, 965, 925, 892, 855
15 Elementary Analysis
Formula: C5HgN>0,S - 1.08MeSO3H - 0.9H,0
Calcd.:C:57.95, H:6.36,N:5.18, 0:18.17,5:12.34
Found:C:57.77, H:6.52,N:5.18, 0:18.10,S:12.43
Example 3
20 Synthesis of 4-(4,50-epoxy-3-hydroxy-17-methyl-morphinan-6B-yl)-3,4-
dihydro-2 H-benzo [1,4]thiazine-1-oxide (diastereomer mixture) - methanesulfonic

acid salt (Compound 3)



preservatives, buffering agents, solubilizers, enulsifiers, diluents and

i sotoni c agents. 20 The administration formi ncl ude formul ati oHs/ANSARY: 2007
admi ni stration such as tablets, capsuls, granul es, powders and syrups;
fornmul ations for parenteral admnistration such as injection solutions,
suppositories and liquids; and fornulations for topical admnistration such
as ointnments, creanms and patches. The therapeutic or prophylactic agent for

urinary frequency or urinary inconNpence acgQrding to the 25 present
i nvention nmay preferably containg i @ CI‘I bed effective ingredient
in an anmount of 0.01 to 90% by wel &xpreferably 0.1 to 70% by

wei ght. Al though the adm nistratjo -dd@e may, be appropriately selected
dependi ng on the 16 JANUARY 2007 npt ~age, body wei ght, and

adm ni stration nethod and the |ike, gose of the effective conponent per
adult per day may be 0.1 g to 10 g, preP rably I gto 1 g, nore preferably
10 g to 100 ng, and nmay be adm ni stered,in one tinme or dividedly in several
times. 5 The conpounds of Forrmula (I) according to the present invention or

or  prophyl act | Tﬁaé’ﬁpﬁ%eeﬂp 'a%pfrélb%?é el ié‘%f?%ﬁ‘ﬁ&a?gé Thdsidence or
cause a. ur PAEP el HERren 7 pety OB B ORRAR & RYBMBPANE , pr oot at e
o, e, G arieet o e o St
ool er ool S);gwwsﬁuﬁa%%@f@%@&%ﬂgﬁ TR A
O L S S R T T 7
3&5?ighgg%%E§8$§F ﬁﬁgﬁgkgef NSéﬁ@Séﬁ%ﬁgggdmﬁxé&%ggﬁﬁégﬁaggfuﬁgg|2|ne;
sl el meple (S ma s et s Secloren o s g Lamper 2o
oo R e e 09, PULELL G 20, VRSB EsEL agoni L, such as
Tal neltoant magngs(glrllrlnssh at% %ﬁg cgr?centratg(? %lo 0 rta(l)lln a%rrllgdegr{%uct 3The obtained crude
product was purified by silica gel column chromatography to obtain 114 mg (yield:
67%) of free form of the captioned compound 3. This product was converted to
methanesulfonic acid salt to obtain the captioned compound 3.
'H-NMR (ppm) (300 MHz, CDCl3)
15 7.54 (0.5H,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=8.2Hz), 6.77 (0.5H, d, ] = 8.2 Hz), 6.60-6.75 (3H, m), 4.74 (0.5H, d, ] = 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, s), 2.3-2.4

(1H, m), 2.10-2.25 (2H, m), 1.6-1.9 (SH, m), 1.1-1.2 (1H, m) (free form)
20 Mass (ESI) : 437(M"+1)

Example 4-1

Synthesis of 4,5a-epoxy-63-(3,4-dihydro-2 H-benzo [1,4]oxazino)-3-methoxy-

17-methyl-morphinan (Compound 204)



vani |l oid agoni sts such as capsaicin and resiniferatoxin;, PGE ant aﬁoni sts

such as ONO 8711 and ONO-8992; COX inhibitors such as Flurbip HARY) 2007
agoni sts such as R-450; al antagoni st8 such as Doxazosin, |ndramn,
Terazosin, Urapidil, 25 Alfuzosin, Prazosin, Naftopidil, Tansul osin,

Sel odosi n, Fiduxosin and KMD-3213. Exanples of the di seases which cause
urinary dysfunction include benign P ostatic hyperplasia, prostate
carcinoma, diabetes, cerebrovasqulary diseasedenentia 16 JANUARY 2007 69
i ncluding Al zhei ner's di sease, dfpr e i nson's di sease and multiple
sclerosis. Exanples of the therapeuiNy prophyl acti c agent for benign

& refuépase i

prostatic hyperplasia include 5 hi bitors such as Fi nasteride,
Dut asteride, |zonsteride, CS-891 ¥ - ;- androgen receptor antagonists
such as Fl utam de, Bical utam de and | | utam de; antiandrogen drugs such as
Al'lyl estrenol, Chl ormadi none, Gestonor ORM,G Cypr ot erone, Osaterone and )
Nonmegestrol ; endot helin antagoni sts suc AS SB- 217242 and TA-0201;
bot ani cal drugs such as Evi prostat and nilton; and the above-described
al antagoni sts._ Exanples,of the therapeuti.c or prophylactic agent for
prostate carci nBha™ riSHEHIQId%t}LWﬁLP‘gg%WIE?%I Pis llebiying? &t i n,
Coserelin, %Qer elin, 0&laf arelin_ and q;r,frell Bt orelin; LH RH antagoni sts such as
Cet r or el i x dihgdsr¢divenzol hdloxgzing in Rlace plel.2.dotpiralmsdsequinimes 34 Bauct ase
i nhibitors, .the above-nentjoned andraqogen receptor antagonists; and
above- ment Kyd?\‘gd”%@?féhﬁ%fﬁ@ﬁe FRIBROUNEATODEANGSE t he t her apeutic or

nt for_diabetes include anti- 15 insulin resistance drugs

pr ophyl act |

such §s Pi hgﬁﬂﬁgz(BH’é‘) (W&ﬂﬁztg?&l@ and Rosiglitazone; insulin secretion
enhancers su s _Tol but am de,_Chl or propani de, Tol azami Acet ohezam de,

d ycl opyr ani %2?'%é7i(g§n81 a@rﬁg‘é;ﬂdﬂﬁcfrﬁ’z E%(H@d §€p§-§i%’,£§${éﬂ§dﬁﬁmpge and

Nat egl i ni de; biguanjdes such as Metform.n and_Buformn: a-_glucosidase

it bi £ or 53 8AdAHaS B0 Tagah BAS 5 VBh Podd 2 Gl 1 oh. 20 ok 814 tat e; 20
(33 adrenaline receptor agonists_such as AJ-9677, SR 58611-A SB-226552 and
AZ40140;  anid Sck HEh 210643 0nmIe? & 6Hjdstr 2-3r2ait (HEiteb,2 Lt ZHnd):

BAY- 27-9955.  Exanpl es of the therapeutic or prophylactic agent for
cerebrovas@:t?llér‘%dqrg&é@elilﬁcll-Q&j@HAm)r acetam |budilast, Tiapride,

Car di gchropre, citi gol ine, y-amnobutyric acid, ifenprodil, N cergorine,
Vi npé eti n@ (o ne, bencycl ane and ci nepazi de.

2926, 2796, 1736, 1634, 1604, 1577, 1500, 1441, 1373, 1341, 1310, 1278, 1246,
1207, 1176, 1149, 1130, 1080, 1051, 1006, 974, 940, 913, 856, 823, 797, 741
Example 4-2

Synthesis of 4,5a-epoxy-6B-(3,4-dihydro-2 H-benzo [1,4]oxazino)-17-methyl-

15 morphinan-3-ol-methanesulfonic acid salt (Compound 4)

H

lll/,, ]

Ih

o
j@

In 6 mL of methylene chloride, 127 mg (0.30 mmol) of 4,5a-epoxy-6B-(3,4-
dihydro-2H-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



25 An exanpl e of the t herapeutic or prophylactic agent for dengntia
including Al zheiner's disease is Donegem | . Exanpl es of the tm\( 2003,
prophyl acti c agent for depression incl8des the 16 JANUARY 2007 70
above-nentioned antidepressants. Exanples of the therapeutic or prophylactic
agent for Parkinson's disease include Amant adi ne Tri hexypheni dyl,

Bronocripti evodqo r bi nd Apano |ne f the

t her apeut i 8{10(;2 (t’l”ﬁﬂil/‘?@é\{ E%amaé%dwgmﬁ Soi]HHOlnllﬁ (l‘l"q?r 5‘?‘1 5( Wn%caﬁa st er oi d
drugs and nt rfer The nve ion. wll now be
descri bed éﬁ&?&qﬁﬁﬂﬁﬁve&“é@?%ﬁﬁ?g) 00 tSE‘Q ur‘i Téi@’n\%gr@ﬂ'ﬁpl e 1-1
Synt hesi s of enzyl am no clo I-4 5a- epo

mor phi nan- S dﬁ%bg 'ét %—fhfslre? 108 sﬁ{uiigﬁ g&‘ﬁ‘\fﬁ f‘fg‘éf"%’r_wﬁff THE and
1700 nL of u 249. 8 nol )...of naltrexone was di ssol ved, and
432.7 g (22 %é‘aﬁﬁ?ﬁe Bt ArEa L) b | cFbl RS . w1
stlrrlngthe m ure res relnthe reacti s reduced and
The ats piHE ke i b EalRRae so! low@ﬁa@w%?edg ??ﬁeqﬁal 2.0

equi val ents). of benzoic i gh in beaker, owl y added
fa the sol HKGHE V6 W@eﬁeﬁ.wﬂk@ﬁ%}m Sirpnie fyers mger%wra Dined3d e 2o
reaction a rat us rted to b vvarmed and eC| tat d crystals
were diss \?‘éat%ex%i ried| QYT HYEFOUA MARRCSIYR § ?Oqc éarte ©nper at ure.

Refl ux starfed at ,an inner erature, of 81.5C, s regarded as the
start of tﬁéaP’eaa@Pii%HmdueI‘heTﬁ“égg NG Crhde PEOGUCT WS Bt le‘éﬂ’y 199@%er tenperature

O L o O oot NS B Bt G B0 b B! SRR i
10 compound 4. This product was converted to methanesulfonic acid salt to obtain the
captioned compound 4.
'H-NMR (ppm) (300 MHz, CDCl5)
6.80-6.73 (3H, m), 6.66 (1H, 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, J = 8.2 Hz), 431-4.11 (2H, m), 3.65-3.57 (1H, m), 3.45-3.31
15 (2H, m), 3.18-3.14 (1H, m), 3.02 (1H, d, J = 18.5 Hz), 2.61-2.56 (1H, m), 2.42 (3H,
s), 2.39-2.36 (1H, m), 2.25-2.17 (2H, m), 1.94-1.84 (1H, m), 1.74-1.47 (4H, m),
1.16-1.04 (1H, m) (free form)
IR (cm™) (KBr)
2927, 1736, 1604, 1501, 1448, 1375, 1341, 1310, 1278, 1242, 1208, 1179, 1148,
20 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)



16 JANUARY 2007 71 orthoformate was added, and at 2 hours and 30 m nutes
and at 4 hours and 30 minutes after the start, triethyl ortholbtANHARY D7
added in anounts of 54.0 g (0.364 nol 820.50 equival ents) and 54.1 g (0.365
nmol , 0.50 equival ents), respectively. Six hours and 30 m nutes after the
start of the reaction, the oil bath was renoved from5 the reaction
apparatus, thereby termnating the reactign for conversion to imnium
Buring cooling the reaction vessﬁL/yQ c§ b in which the reaction for
conversion to imniumwas carried out,~51| ) 35Q nol, 1.17 equival ents)

of sodi um cyanobor ohydri de was mE|ghaa FR A SEPS e 1L three-necked fl ask,
and 532.3 g of nethanol was added todi T'@e it~ The thus prepared
Iiil;

solution was 10 dropped on the reaction ution of the conversion reaction
toimniumfor 10 mnutes at an inner é@ture of 2.5 to 10C. Thirty

m nutes after conpletion of the dropping, ®reaction was term nated and
the m xture was subjected to post treatne g In a 5L Erlenneyer fl ask,
446.0 g (3.22 nol) of potassium carbonate 15 3399.6 g of distilled water
were wei ghed to prepare an, aqueous potassium carbonate so]ution. This

sol ution was drébﬁé’éﬁnélﬁr WA @458 MePORIREcHPEd fTHEXP IR teweARdolive 1A nmer
terrperature of 5 to 18.0C. After conpletion of the dropping, the mxture
was stirredldso ]10? Mﬁ?}ff@é’dﬂ%u’é}%%W@uﬁlﬂ%“é@r@"élﬁé mﬁ@owém%w soI ution
becane cl ear,. The reaction solution was then transferred to a

separating nhspethylrporphmand el ipplasoldihydrpendeingne 1@3gnﬁyleliliﬂi96a/ﬁh°f6@% 5 g of
ethyl acetate were added and the resulting mxture was stirred for 15

mi nut e3. AfeBtonsdsapiPANNG Was @itpipgd.ng, the nmixture was left to stand for 20
m nut es tolattaln separatlon into layers, and 5175.5 g of the extraction
aqueous | ay ErN) s (prenddey! }ﬁﬁcgﬁgibrganlc l ayer in the separating bath,
1026.3 g of _distilled water was and the m xture was stlrred for 15
mi nutes, fol/t¥nedd K3H.xm), 7dy6. ﬂb@ﬁlvén}n6x7t6dr15 flol s8ahHzb Wethilfhd; JOB-Ehe next
day, the m xture was separated into ers, and the 1280.5 of a ueous
ayer aftert %&aéﬁ?ﬁgﬁwlrﬁnmé@ﬁ( Ve 6 Tiaiss. THéivEd 6 9 ni ng
4186.2 g of anic |layer after washing w th di | ed 16 RY 2007 72
wat er . Therséaq‘ 8%? 461 (BH, B?)g%ﬂp‘é oyl &h nag- IQdAEIeHH at ]egdl th) 01)9%126) 6)268. 6 g of

a 10 m), 2.86-2.61 (6H, m), 2.19-2.15 (3H, m), 1.59-1.42 (5H, m)
IR (cm™) (KBr)
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
15 Synthesis of 4,5a-epoxy-6B-indolino-17-phenethyl-morphinan-3,14-

diol'methanesuifonic acid salt (Compound 5)

Ph\/\N <

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

4,5a-epoxy-6p-indolino-17-phenethyl-3-methoxy-morphinan-14-ol obtained in



concentration residue. To this residue, 1340.1 g of ethyl acetate was added
to replace the solvent with ethyl acetate, and azeotropic di 16 JANUARY 2007 t h
water was carried out. Thereafter, th&above-described operations were
repeated 5 tinmes, to 5 obtain 2189.7 g of the final concentration residue.
Then 1221.7 g of nethanol was added and the m xture was concentr at ed,

thereby repl aci ng_the solvent wth t hanol.. Thereafter, these operations
wer e repeaﬁjé‘ﬂmtp %i ?Q)mgkﬁ"ﬁ{]dhﬁgi‘%g.fgg‘:gp%?l of the ‘faipﬂgli’e?l @W@ﬂ@géﬁson resi due.
To this residue, 53_2.3 8 of met hanol .was added,. and .hhe m xt.ure was stirred
whil e pl aci® g“‘%el‘?e Supdych wap convertpd fqmethapasilionig acid salf ta ohtaigthg ry - 10 The
i nner terrpera,[turg at the, beginning of the stirring was 22.0C, and the

washi ng  witPH L CPIRY carried out for 30 nminutes. At the ternination of

t he washin t i n erature was 8C. The slurry after washin ith
stirri ?\gl ng“}lpﬁ% @PS{}?S‘P‘W%WM [ po?e filter ?nuanylL f unnel S II ngi \(,jme t he
flask and t C S e dw . b t I rystal s
wer e tS?ansf Qgﬂef(ﬂﬁ)ﬁi @%9536%?%61@% él% é% ddIJ%egE %eggQBdﬁcégIeﬁ?Segsur eto
obtain 329. i.eld: % of the captioned ound whi rystals.
ot or onee B Fbal 57200 b ARG BP s baRr s 6 e e dd (307 1 a
5L reaction_vessel, 325.0 0.622 nol) of 6R-dibe | am no-17-

oycl ot opy N8 Bgh 305838 83, et 5P UH 1. 212 G Bl 1565~ 1kt dPlince
Exanmple 1- nd _65.0 g (20 vt % of 10% Pd/ C(50% wet) were wei ghed, and a
reaction €6 ff@was assenbl ed. Then 2561.3 g (3.25 L, 10 nl/g-substrate)

was added I&Rd Lh irring was started, followed by replacing the
at nospher e ‘Wi‘t'H h&%@‘; three 16 JANUARY 2007 73 tinmes. |Ina beaker, 91.0 g

Gt opgidt T or 3876 b4 Y31, (mer T8 el fios B0 53] e 1alF 030, 2™
Gener at Lon 10759036 M3 visus 754 b Eidmpbr + on of the dr oppi ng, - heat i ng
was Elementary Analysis
Formula: C3,H34N203- 1.94MeSO3H - 0.40H,0
Caled.: €:59.23, H:6.23, N:4.07, $:9.26
15 Found: C:59.14, H:6.32, N:4.05, $:9.26
Mass (FAB) : 495(M"+1)
Example 6-1
Synthesis of 4,50-epoxy-3-methoxy-17-methyl-6p-tetrahydroquinolino-

morphinan-14-ol (Compound 206)

[\®] S § \‘c
9] @)
=
(]

20
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.



5 started, and the tine at which the inner tenperature reached 51.

regarded as the start of the reaction. Two hours after the st¥ﬁ4ANHfRFH@°7
reaction, analysis by HPLC was perforB&d. Al though the reaction had been
conpleted at two hours after the start, in order to continue the reaction
until the amount of the remaining formc acid reached not nore than 0.03
equi val ent g stlrrlgg and heattKﬂ were carried out at 51.1 10 to 61.0C
Twenty two HOWMR @pme (340 Hg: €DClof the reaction, the reaction mxture was
sanpl ed and anal yzed by HPLC and ' H NMR By urities and )
deconposi t i oft? %ﬁﬁﬁh@%ﬁlﬂhﬁéw(beﬁiﬁengﬂﬁH?MéK@dégddazregﬁdﬂ@oéééﬁVﬁh It was
confirnmed that the amount of th aci d cont ai in the reaction

m xture waé? Honbéo %ﬁ @af er&%HZBﬁrﬁf‘e(%ls}n?’rﬁﬁGlbh dé‘ﬁ JtT]@ée&@n‘béﬁ?t)i on step
of formc acid i ned_such that the anpu renmai ning formc
aci d was nét40n?b2%(%fﬁa¢ﬁ)c§ tﬁs(lFecfh Jvaﬂ&r@tléZ) 21ie- %%&%H,cm) \A?a@O tdhtddnded at the
sanme reaction tenperature and t irrin te. Twent ht hours after
The sttart B0t ho Hebti a9 i He mnbaR(SBI )t Ras-3r AT Porib RO, was
measured by 'H NVMR,_ which was 0.094 equivalents. Since this anmount was
about the géﬁﬁlég(ﬂﬁéﬁ)ﬁé§3h+%@}bﬂnbz hours, the reaction was 20 conti nued
after raising the inner tenperature to 60.9 to 61.4C. Twel ve hours after

rai si ng théR? @Bck(KdH) t enperat ure (40 hours after the start of the reaction),
t he amount _of the remaini formc acid was measured whi ch was
0.037  equi 34%r083. mwhamﬁ WAL, 1714 dBY6ri P | Sgrof "t aPnd6Pon of & he
reaction was not no val ents, the re i on was term nated,
and the miX8#h é%s125251§%%11é§9e81@@%4 REVE ﬂ)%%é@@ %Gc EtlcdHLid¥g: t he
reaction m xture to an inner tengerature of 20.7C by placing the vessel in
an i d@ bat B L.E3P BWad89ciodv & 657 fi I tration through MIlipore 16 JANUARY
2007 74 filter in a lL funnel. As the filter, 0.5 m PTFE nenbrane filter
was used. ByamplgghZng the Pd/ C obtained by the filtration with 227.5 g of

met hanol, 3035.8 g of filtrate was obtained. The obtained filtrate was
transferred to ayntheys ¢fhiwepewy-1emghoi-aBdetrahyfroqviaskee-meaghivgishdd- with 61. 1
g of nethanol. After the transfer, the 5 m xture was concentrated, and the
concent r at Hishtagksic gpideaki (Gpmpend@®n 1624.9 g of concentration resi due was
obtai ned. Then 1408.1 g of ethyl acetate was added thereto, and

concentration was further carried.out. OH ereby replacing the solvent with
N3
5 i ON
J :‘ :’o
OH
6
15 In a manner similar to the method described in Example 4-2, using 4,5a-

epoxy-3-methoxy-17-methyl-6f-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.
20 'H-NMR (ppm) (300 MHz, CDCl;)

6.99-6.91 (2H, m), 6.79 (1H, d, J = 8.2 Hz), 6.65 (1H, d, ] = 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-



ethyl acetate from nethanol. During the concentration, white powder

preci pitated, and the solution changed into a slurry. The contCeNURYA%as
st opped when 1455.4 10 g of residue in8%eplacing solvent was obtained, and

t he repl acement of solvent was carried out additionally twice in the same
way. After the replacenent of the solvent, the powder was coll ected by

acet ato.  TAGOSOHAEY: St (Hched al-2dd (L5 B 12054 CRACHrD. PS4 Sehd Tt ne. {1 ask

was i mers in a wat bat h_at C .followed by drying the powder 15 for 3
hour s undeﬁ%?ééﬂcgﬁﬁbgéééaﬂéHt@)zgﬁaﬁﬁnh85.5 g (yield: 87.2% of the

capti oned Hg QU Exanpl e 1-1 Synt hesis of

4, 5a- epoxy- 2" =t ydr oqui nol i no- 3- met hoxy- 17- et hyl - nor phi nan ( Conpound

i et iyl 1 or VA A20.30086. MY i1b6b. Fiah J . WShy bt Bhcdet nbHU: ARG 0L m (1,65
I f | f oni i.d ' | ved, d0.2m (1.59 I f
12, 3 %t o ey 325t Rofaste ks 151" 5840~ 007" 75 added thereto. The

m xture was heated to reflux for 12 hours while azeotropically renoving
water in aﬂkgﬁ¢n@§uhwg@gl75c. After allowng the reaction solution to cool
to roomtenperature, 50 mM of aqueous saturated sodi um hydrogen carbonate
and 3 ml of aqueous_ammpni a were added to the reaction m xture, and the
resul ting 5FeRneiresHendl2Oxtlr&etBePaid OrHahl orof orm (50 M x 3 times). Organic
| ayers were  conmbj ned, washed with saturated saline, dried over anhydrous
magnesi um SGF‘]PQ’(:Q&a% Fgréeid¥dt ed to obtain 309 nmg of a crude product. The
obt ai ned cryde product was dissolved in 20 m of nethanol, and 1.014 g

(16. 1 ol ) Fends 56 Lhd diahédoiydr i de was added. Then 0.17 mi (2.62 mol)
of met hane Ifﬁg'c ﬁ%h?_ 10 was added, and the m xture was stirred at room

t enpéfat ur &89 1%214 d. To the reaction mixture, 50 ml of aqueous

saturated sodi um h}/drogen carbonat e sol ution
xample 7-

Synthesis of 4-(4,5a-epoxy-14-hydroxy-3-methoxy-17-methylmorphinan-63-

y1)-3,4-dihydro-1H-quinoxalino-2-one (Compound 207)

[\
]

15 In a manner similar to the method described in Example 1-1, using 3,4-
dihydro-2-ox0-1 H-quinoxaline in place of 1,2,3,4-tetrahydroquinoline, and using
oxycodone in place of dihydrocodeinone, 866 mg (yield: 31%) of the captioned
compound was obtained.

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

20 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, ] = 5.2 Hz), 2.61
(1H, dd, J=18.4,5.2 Hz), 2.38 (3H, s), 2.36-2.10 (5H, m), 1.68-1.42 (3H, m)



and 3 m of aqueous ammoni a were added, and the resulting m xture
extracted with chloroform (50 m x 3 tines). Qrganic layers v%ér’éNHGFFﬁlzﬁ‘yd
washed with saturated saline, dried o%er anhydrous nmagnesium sul fate and
concentrated to obtain 15 a crude product. The obtai ned crude product was
purified by silica gel colum chromat ography [ Chronmat orexNH 40 g:

cycl phexani%%mg ate (30:1)] to obtain 103 ng (yield: 33% of the
capti oned H NWVR (ppm (300 MHz, CDC13) 6.93-6.88 (2H, m, 6.77

(1 d 3’332142253% g fomiisod 1437, a8sd gty 1o s aftag i Tl '
Cir m, 395 P, 1%38398%% vt ﬁeg%éﬁ a5 o5 o (3n

m, 177173&%@ , 1.68-1.63 (3H, m, 1.15-1.00 (1H, m IR (cn'') (KBr)
25 2026, 1668™P¥S7d 1499, 1438, 1373, 1341 1277, 1256, 1190, 1148, 1104,

1079, . 1050, 1036, 1000, 940. 910, 795, 743 Exa 16 JANUARY
2007 °76 Synt heé?’%th?ﬁ‘s of 4- é‘gt" Ef?@yg %y 17-heéthy -morpaman6p-31) 3,4 :

-tetrahydr U|no o 17-me n - oltart c acid salt (Conpound
1) H i umi’xf‘lﬂf‘%jf:zﬁn? !?“]%E? aciq gal gemprung ﬁm) of
4, 5a- epoxy 6( 3- tetrahydrqu|noI|no- 5 8Hnethoxy 17- met hyl - nor phi nan obt ai ned

in Exanple 1-1 was dissol ved, and (1. 32 _mol ) of n-propanethiol and
142.6 nmg (1.27 mmol) of potassi umt e added thereto, followed
by allowing reaction at 120C for 4 Bout action solution was all owed
to cool to roomtenperature, and 20\ ; of"ca ueq satur ated sodi um hydr ogen
carbonate solution and 3 nl of aqueo @ pnig’ were 10 added, foll owed by
extraction of the resulting m xture 2 oform{50 m x 3

7
In a manner similar to the method described in Example 1-2, using 4-(4,5a-
epoxy-14-hydroxy-3-methoxy-17-methyl-morphinan-63-yl)-3,4-dihydro-1 H-
10 quinoxalino-2-one obtained in Example 7-1, 158 mg (yield: 19%) of free form of the
captioned compound 7 was obtained. This product was converted to tartaric acid
salt to obtain the captioned compound 7.
'H-NMR (ppm) (300 MHz, CDCls)
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
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 =52 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 (SH, m) (free form)
Elementary Analysis
Formula: CysHy7N304+1.02 C4HOs* 0.6 H,O
20 Calcd.: 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



times). Organic |layers were conbi ned, washed with saturated saline, dried
over anhydrous nmagnesi um sul fate and concentrated to obtain a16c’r‘°tﬁ‘{!l'b‘\RY2°°7
product. The obtained crude product wgg purified by silica gel colum
chromat ography (ChromatorexNH 5 g: ethyl acetate) to obtain 75 ng (yield:
75% of free formof 15 the captioned conpound. This product was converted
to tartaric acid salt to obtain the captioned conmpound 1. 'H NVR (ppm (300
MHz, CDC13) 6. 98yfth8dls ¢LH(4,0-epbxy? Di-hddrpxyd 3 -ndethoxg - I7-hiedhyl-fopphifd-6p-d, J =
8.2 Hz), 6.51-6.46 (1H, nm), 6.37 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5
Hz), 3.19- 3Diltmestil-3r-dihgdro8-FBqaipoxdof2tbhe (@Gommpuoé208)H, d, J = 18.5 Hz),
2.74-2.70 (2H, m, 2.52-2.44 (1H m, 2.35 (3H, s), 2.31-2.29 (1H m,
2.20-1.48 (9H, m, 1.11-1.00 (1H H(free form IR (cm) (KBr) 3001, 2932,
2855, 1600, 1498, 1458, 1371, 1 4 260Q), 1214, 1191, 1149, 16 JANUARY
2007 77 1128, 1107, 1075, 1025, xnary Anal ysis Fornul a:
C26H30N202. 1. 50C4H606. 0. 8H20 Ca*cd Cf,('}S .86] H.6.37, N4.36 5
Found: C. 59.77, H 6.52, N 4.38 EXx m{fpesi s of 4,5 a-epoxy-6
[3-(3, 4-di hydro-2H— benzo [ 1,4]thi 3 met hoxy- 17-net hyl - nor phi nan
(Conmpound 202) H NW e | OS W OZOM@ In a manner similar to the nethod
described in Exanple 1-1, using 3,4 di h%/dro 2H benzo[ 1, 4] thiazine in place
of 1,2, 3, 4-tetrahydroquinoline, 239 ng 2Q8ield: 63% of the captioned
conpound was obtained. 'H NWR (ppm (300 WHz, CDC13)

In a manner similar to the method described in Example 1-1, using 3,4-

5 dihydro-1-methyl-2-o0x0-1H-quinoxaline in place of 1,2,3,4-tetrahydroquinoline, and
using oxycodone in place of dihydrocodeinone, 398 mg (yield: 31%) of the captioned
compound was obtained.

Mass (ESI) : 462(M"+1)
Example 8-2
10 Synthesis of 4-(4,50-epoxy-3,14-dihydroxy- 17-methyl-morphinan-6p-yl)-1-

methyl-3,4-dihydro-1H-quinoxalino-2-one-tartaric acid salt (Compound 8)

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-
15 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, J = 8.1



6.98 (1H, dd, J = 1.8, 7.9 Hz), 6.86 (1H, ddd, J = 1.8, 7.3, j_')
(1H, d, J = 15 8.2 Hz), 6.69-6.65 (2H, m, 6.61-6.55 (1H, ddd‘GJJ\N ABY'ZOO"
7.6, 8.5 Hz), 4.61 J = 8.2 HzP8 3.85 (3H, s), 3.60-3.51 (3H, m,

(IH d,
3.14-2.96 (4H, m),25 250(1Hm) 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)

R e e
e
2 s ‘ngq§§95r¥3?@f34h%€8 QR0 3 Ten 5. dnpdP BBt il o0 AR my =@

1 4]th| azi met hyI nmor phi nan obtained in Exanple 2-1, 198 ng
(yi el d: 86%26?3% @ﬁeg "he 5 captioned compound 2 was obtained. This

pr odu co t t hanesul fonic acid salt to obtained the
capti g%ed M Zféﬁlé 298(&\&—!-1 MR (ppm) (300 MHz, CDC13) 7.00 (1H, dd, J = 1.8,
7.6 Hz) Xgﬁlpkeﬁgl(lH m, 6.76 (1H, d, J =8.2 Hz), 6.64 (1H, d, J = 8.2

Hz)660 458(1HdJ 82Hz)363351(3Hm)316-
10 2.98 (4H, m 57-2.5 2.34-2.32 (1H m,

D

2.22-2.14 (2H, §Ynth65159f1 %"3%{5@’5& (377)4 iﬁy&e llméé‘yk quwﬁoxehmé)éforn) IR (cm

1) (KBr) 292 079%%@?4 484, g‘@mlrgégd}é 1280, 1253, 1175, 1146,

1112, 1069 methigyysl nagh -0k El ementary Anal ysis

10 In 10 ml of THF, 144 mg {0.31 mmol) of 4,5a-epoxy-68-(3,4-dihydro-1-
methyl-2-0x0-1H-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

15 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

20 purified by silica gel column chromatography to obtain 76 mg (yield: 54%) of the
captioned compound.

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

Example 9-2



Formul a: C25H28N202S 1. 08MeSBH 0.9H20 Calcd.:C 57.95, H 6.36, N 5. 18,
0:18.17,5:12.34 Found: C.57.77, H 6.52, N:5.18, 0:18.10, S: 12. 4% JANUARY| 2002
20 Synt hesis of 4- (4, 5a- epoxy- 3- hydrox3%9| 7- met hyl - nor phi nan-6(3-yl) -3, 4-
di hydro- 2H benzo [ 1,4]thiazine- | -oxide (diastereonmer mxture)
met hanesul fonic acid salt (Corrpound 3) 16 JANUARY 2007 79 HN NMI' LS'O
OH3 In 5 n of acetic acid 39 mol ) of
4, 5a- epoxy- 6[ i -@Snﬁlﬁﬂﬁ R/ Ho8- epQH'é%'rrﬁTgcﬂ -dihgginoh} -methyd)l Frquinesatipp)-kbr phi nan- 3- ol
obt ai ned in Exanple 2-2 was_ dissolved, and 63 0.40 mol ) of sodium
per bor at e tr%?t]f*ﬁé{rf?‘ém’htnénﬁalé digHiararicaqie palb(teampep ”g Mrring the mixture at room
tenperature for 1 hour. To this reactlon solution, 1 nL of concentrated
hydrochloric acid was added and_t hejmxture stirred for 30 minutes.
Thereafter, aqueous saturated o@ arbonate solution was added,
and the resultl ng m xture was ex loroform Organic | ayers
were conbi ned, washed with saturated s: Lai;q dried over anhydrous 10
magnesi um sul fate and concentr at ed t o Nw@rude product. The obtai ned
crude product was purified by sil gel col um chromat ography to obtain
114 ny (yield: 67% of free formof tH&captioned conpound 3. This product
was converted to nethanesul fonic acid s&lt to obtain the captioned conpound
H NVR (ppm (300 M—Iz CDC13) 15 7.54%(0. 5H t, J = 7 6 Hz), 7.53 (0.5H,
7.6 Hz), 1@1Hn)678(05H 2 Hz), 6.77 (0.5H,
8 2 Hz), 1165@@ OéDiM (HHnghy 14mmql)eﬁ4,§wepqu-éﬁi3s dihydrp-1- 4. 67 (0. 5H,
3.90-4.05 (1H, m, 3.75-4.85 (1H, m, 3.50-3.60 (1H m,
(ﬂlﬂf-lzly -qlsmgzqal{nyw-raethgxy-l&gleglmomlzn@el%ovgbt@meﬂ i), 2.41 (3H,

Example 9-2 was dissolved, and 0.06 ml (0.70 mmol) of n-propanethiol and 76 mg

3
t
d
d,
3
S

c31|| no

ouuL G -

1
), 2.3

(0.67 mmol) of potassium r-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
10 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
15 compound 9. This product was converted to tartaric acid salt to obtain the
captioned compound 9.
'H-NMR (ppm) (300 MHz, CDCls)
6.74 (1H, d, J = 8.1 Hz), 6.64-6.47 (4H, m), 6.44-6.36 (1H, m), 4.73 (1H,d, ] =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),
20 3.09 (1H, d, J = 18.6 Hz), 2.82 (3H,s), 2.75 (1H, d, ] = 3.0 Hz), 2.56 (1H, dd, ] =
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)



(1H, m, 2.10-2.25 (2H, m), 1.6-1.9 (5H m, 1.1-1.2 (1H, m (free form 20
Mass (ESI) : 437(M +1) Exanple 4-1 Synthesis of 16 JANUARY 2007
4, 5a- epoxy- 6[ 3- (3, 4-di hydr o- 2H benzo [ 294] oxazi no) - 3- met hoxy-

17- met hyl - nor phi nan ( Conpound 204) 16 JANUARY 2007 80 H NM/ N\ Ow 204
Ina manner simlar to the nethod described in Exanple 1-1, using 3,4

di hydr o- 2H- benzo[l 4] oxazine in place of 1,2, 3,4- tetrahydroqw nol i ne, 134 ny
(yield: 29%ampla Helcapti oned conpound was obt a| ned. 5 ' H NWR (ppm (300
MHz, CDC13) 6.79-6.67 (4H_ m, 6.58-6.52 (2H, ,463§1HdJ-82Hz)
4.32-4.14 (2H, @ynthess 8114,6314poxy-6-81.8 3, Btemahydretbengo[e Bl 4px3zepBro)3H, ),
312310(1Hrr) 3.04 (1H, d, J = 18.2 Hz), 2.55-2.43 (1H m, 2.42 (3H,
s), 2.38- 2 meAhqxyH 7-mpthybneeptinanyCommpoung 210)1° 91-1. 45 (5H, n), 1.15-1.03 (1H,
m 10 IR (cm) (KBr) 2926, 2796, 1736 1634, 1604, 1577, 1500, 1441, 1373,
1341, 1310, 1278, 1246, 1207, 117¢ 49, 1130, 1080, 1051, 1006, 974, 940,
913, 856, 823, 797, 741 Exarrpl eMs the of

4, 5a- epoxy- 63- ( 3, 4- di hydr o- 2H be o) 17-met hyl - 15

nor phi nan- 3- ol et hanesul f oni c amﬁ sal t"o( mpound 4) H NN -~-OO OH 4

210

5 In a manner similar to the method described in Example 1-1, using 1,2,3,5-
tetrahydro-benzo[e][1,4]oxazepine in place of 1,2,3,4-tetrahydroquinoline, 34 mg
(yield: 24%) of the captioned compound was obtained.
Example 10-2
Synthesis of 4,5a-epoxy-6p-(1,2,3,5-tetrahydro-benzo[e][1,4]oxazepino)-17-

10 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][1,4]oxazepino)-3-methoxy-17-methyl-
morphinan obtained in Example 10-1, 33 mg (yield: 99%) of free form of the

15 captioned compound 10 was obtained. This product was converted to
methanesulfonic acid salt to obtain the captioned compound 10.
'H-NMR (ppm) (300 MHz, CDCl5)
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-



In 6 nL of nethylene chloride, 127 ng (0.30 mml) of 4, 5a-epox
di hydr o- 2H benzo [ 1, 4] oxazi no) - 3- net hoxy 17- met hyl - nor ph| nan ﬁ%ﬁ('ﬁ’é’é%%?w

Exanpl e 4-1 was dissolved, and the m xPlre was cooled to OC. To the nixture,
2.0 16 JANUARY 2007 81 nmL (2.0 mmol) of IN boron tribromde solution in
met hyl ene chloride was added in the dark, and the m xture was warnmed to

aacti on <or 74 PBh g o0 Top @é@#éﬁ%&(’ﬁﬁ e i L a R BT e v
e OB TR e EE' 22 Ao BT T, U e
Cat urat od a ??13*" 2o PR okl Ao ot T HELRGIPER f ot and concent rated to

obtain a cr Eaﬁ_g .Jg obt ai ned crude product was purified by silica
gel colu K t 3 to obtain 61 ng (yield: 49% of free formof the

capti c%ﬁ)&und 4. This product was converted to nethanesul fonic acid
salt t ob capti oned corrpound 4. "H NVR (ppm (300 MHz, CDC13)

6.80-6.73 (3H, . J =8 6.58 (1H J =15 7.6 H),
6.51-6.48 (1H, rgﬁvthe%! %ﬂ’ﬂ cygoprgpylmgt ﬁéizsﬂ'epﬂ?xﬁ zﬂé@y TOK¥- in), 3.65-3.57
(1H, 1), 3.45-3.31 g3 4 (T M, 302 (1H d,"J = 18.5
Hz), 2.61- ZH‘B’BhI(l&WBﬁ‘?),-P@hazlénl(ig'Wd@yf}lOlzc3‘9 ?lé@mmunﬁ)_) 2.25-2.17 (2H, m,
1.94-1.84 (1H, m), 1.74-1.47 (4H, 1), 1.16-1.04 (1H, m (free form IR (cm
-1) (KBr) 2927, 1736, 1604, 18501 1{4? 1375, 1341, 1310, 1278, 1242, 1208,
1179, 1148, 20 1128, 1059, 5 828, 796, 735 Exanple 5-1

— net hyl - 3
- met hoxy- nor ph| nan- 14 of (Corrpoun ’d J ARY 2007 82 Ph OH ~~N|

11

In 7 mL of DMF, 150 mg (0.44 mmol) of 6f3-naltrexamine was dissolved, and
10 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
15 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.
20 'H-NMR (ppm) (300 MHz, CDCl5)
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



ONOWw 205 Ina manner simlar to the nethod described in Exanple 1-1,
using indoline in place of 1,2,3,4-tetrahydroquinoline, and ut§+¥§UARY 2007
4, 5a- epoxy- 3- net hoxy- 6- oxo- 17- phenet hgbk- nor phi nan-14-ol in place of
di hydrocodei none, 103. ny (yield: 96% of the 5 captioned conpound was
obt ai ned. 1H NWR (ppnm) (300 MHz, CDC13) 7.34-7.18 (5H, m, 7.02-6.91 (21-1,
m, 6.76 (1H, d, J = 8.2 Hz), 6.64 (1H, d, J = 8.2 Hz), 6.57-6.52 (1H, m,
6.29 (1H, d4Hymy B80.94H, m), 0.5-Q4EH,dn), 9.1=0.3 (2H Hia) (fre f8en) 3H, s), 3.65-3. 46
(2H, m, 3.40-3.31 (1H m, 3.10 (1H d, J = 18.1 Hz), 3.02-2.96 (2H, 10
m, 2.86-2.1BAcpsHKBY), 2.19-2.15 (3H, n), 1.59-1.42 (5H, m) IR (cm') (KBr)
3387, 3024, 2926, 2832, 1759, 1605, 1496, 1438, 1397, 1368, 1327, 1279,
1257, 11873328,547691 1268, 1684.0150802466,0928, 0379, 1928, 129521240 5,199001 Bxanpl e
5-2 15 Synt hesis of 4, 5a-epoxy-6(3-indolino-17-phenethyl - nor phi nan- 3, 14-
di ol met hand$dpfoni c acid salt (Compound 5) OH Ph~~N, .10 OH 5 1n a
manner simlar to the nmethod described in Exanple 4-2, using 103 ng of
4, 5a- dpoxy-Hdasentarohnalsisl 7- phenet hyl - 3- met hoxy- nor phi nan- 14- 01 obtai ned in
16 JANUARY 2007 83 Exanple 5-1, 90 ng (yield: 90% of free formof the
capti oned cdopouladCiHyelN,00bt0elHOEd.0 HEDs product was converted to
nmet hanesul fonic acid salt to obtain the captioned conpound 5. 'H NVR (ppm
(300 MHz, CoBI®): G63.884HB.988N(SHBY, GH6.737. 05-6.96 (2H, m, 6.77 (1H, d, J =
8.2 Hz), 6.64-6.55 (2H, m,

Found: C:63.72, H:6.03, N:5.40, C1:6.49

Mass (EI) : 472(M")
10 Example 12
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6-yl)-4-methylphthalimide-hydrochloric acid salt (Compound 12)

Me

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

15 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, CDCl;)
7.67 (1H, d, J= 7.7 Hz), 7.61 (1H, s), 7.46 (1H, d, ] = 7.7 Hz), 6.76 (1H,d, ] =7.9

20 Hz), 6.62 (1H, d, J =7.9 Hz), 5.17 (1H, d, J = 8.2 Hz), 4.0-4.1 (1H, m), 3.10 (1H, d, J
= 5.8 Hz), 3.04 (1H, d, J = 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)



6.25 (1H, d, J = 7.7 Hz), 4.81 (1H d, J = 8.2 Hz), 3.64-3.36 (%H, m_. 3.09
(1H, d, J = 18.7 Hz), 3.05-2.99 (2H, r% 2.85-2.54 (7H, m), 2\6ANYARY 2087,
nM, 1.65-1.44 (4H, m (free form) IR P8nm) (KBr) 10 3376, 3025, 2926, 2831,
1736, 1605, 1489, 1455, 1398, 1325, 1242, 1187, 1152, 1125, 1036, 993, 941,
917, 854, 746, 700, 634, 583 El ementary Anal ysis Formnul a: C32H34N20'

1. 94I\/ESCBHI Q 4954@ Calcd.: C59.23, H6.23, N 4.07, S:9.26 15 Found:

C 59.14, HIB(YB D05, S:9.26 Mass (FAB) : 495(M +1) Exanple 6-1

701 phi nan- 223%91 el NC R T ST A B Al R

to the net 28 described in Exanple 1-1, using oxycodone in place of

di hydrocodéeinone, 325 ng (yield: 75% of the captioned conpound was

obt ai ned. ﬁ_’?‘]ANUA%na@ 07 84 'H NWR (ppm (300 MHz, CDCl13) 6.98-6.89 (2H,
,678( 529H2)666(1HdJ 8.2 Hz), 6.54-6.48 (2H, m),

ﬁz)78 . 40- EO’E%‘;I%S@F%HWZ% h@ﬁéa% h > ?g glﬂz)ddgfsg-; %g ?SHS 2) 42 60
1 00 3 BRABREAEINAEERP (1 0 28, 9, Bsr D
(KEr) 3395, 065 0Ms P9I NAPABRL 1636, 1600, 1572, 1503, 1441,
Mass (EI) : 486(M™)
Example 13
10 Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6f-yl)-

phthalimide-tartaric acid salt (Compound 13)

In a manner similar to the method described in Example 11, using 6p3-

naloxamine in place of 6P-naltrexamine, 24 mg (yield: 34%) of free form of the
15 captioned compound 13 was obtained. This product was converted to tartaric acid

salt to obtain the captioned compound 13.

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

7.75-7.8 (2H, m), 7.6-7.7 (2H, m), 6.72 (1H, d, J = 8.2 Hz), 6.59 (1H, d, J = 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
20 (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)-



1344, 1280, 1252, 1229, 1189, 1162, 1144, 1113, 1049, 1013, 976, 941, 910,
883, 10 851, 825, 802, 780, 762, 742, 689 Exanple 6-2 Synt hes1&JANUARY 2007
4, 5a- epoxy- 17- net hyl - 6( 3-t et r ahydr oqui 86l i no- nor phi nan-3, 14- diol Ftartaric
acid salt (Conmpound 6) OH \NI=1 I / OH 6 15 1In a manner simlar to the
met hod described in Exanple 4-2, using 4, 5a-

epoxy- 3- net hgxy.- 17- net hyl - -t et rahydr ogui nol i no- nor phi nan- 14- o1 obt ai ned
in Exanpl é’}l:|l -ailllfm 1‘{%1&%@ EC%WGOUBSI

was obtained. This product was converted to tartaric acid salt to obtain

the captioned conpound 6. 20 i+ N pm (300 MHz, CDC13) 6.99-6.91 (2H,
m, 6.79 (1H d, J = 8.2 Hz), 6.8&% ( d =8.2 Hz), 6.59-6.45 (2H, m,
4.78 (1H, d, J = 8.0 Hz), 3.73 (I'E ; I% & 12.6, 8.0, 4.1 Hz), 3.38-3.27

(2H, m, 3.15 (1H, d, J = 18.0 Hg) 52./8092.%6.(3H, m), 2.60 (1H, dd, J =
18.0, 5.2 Hz), 2.44 16 JANUARY 200 5 o7 B m, 2.38 (3H, s),
2.29-2.11 (2H, m, 2.05-1.90 (2H, ol (SH/ s), 1.67- 1.62 (IH m,
1.52-1.41 (1H, m (free form IR (cm 1) (KBr) 3200, 2929, 1736, 1638, 1601,
1572, 1499, 1458, 1372, 1341, 1307, 124j, 1189, 5 1161, 1125, 1110, 1061,
1034, 1016, 994, 979, 941 Elenentary Amal ysis Formul a: C26H30N203.1.0
CAH606.1.0 H20 Calcd.; C 61.42, H 6.53,. N 4,78 Found; ?: 61, 41, H 6.62,

N: 4. 74 10 Mass I gmyixed splyenipf Emlnof acetpnifrile, hmleqfi k2-djchloroethane and 2

4- (4, 5a- epory Y A8 & o o N T Y B M3 B8 B droxy-

5 morphinan-6-yl)-phthalimide produced by the method described in Example 13 was

dissolved, and 120 mg (0.13 mmol) of (Ph3;P);RhCl was added, followed by 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.

10 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.

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

7.8-7.9 (2H, m), 7.7-7.8 (2H, m), 6.73 (1H, d, ] = 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)
20 Example 15
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

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

Yee formof the captioned conpound 6 '



yl)-3, 4-di hydro-1 H qui noxal i no-2-one (Conpound 207) OH NO NH v 'Ove O 207
15 In a manner sinilar to the method described in Exanple 1-1, TUANHARY 2007
di hydr o- 2- oxo- 1H- qui noxal i ne in place 8f 1,2, 3, 4-tetrahydroqui noline, and
usi ng oxycodone in place of dihydrocodeinone, 866 ng (yield: 31% of the
captioned conpound was obtained. 1H NVMR (ppm (300 MHz, CDCl13) 20 6.93-6.87
(1H, m, 6.78-6.67 (5H, n) 4.81 (1H d J =8.0 Hz), 3.91 (2H, s), 3.82
(3H, s), 3.54-3.46 (1H, = 18.4 Hz), 2.79 (1H, d, J =5.2
Hz), 2.61 (1H, dd, J= 18 4 , S), 2.36-2.10 (5H, m,
1.68-1.42 (3H, m 16 JANUARY 200 ) ") (KBr) 3214, 2934, 1686,

1607, 1505, 1437, 1389, 1338, 127% 1165, 1115, 1053, 1038,
1020, 981, 935, 909, 882, 851, 746, le 7-2 5 Synthesis of

4- (4, 5a- epoxy- 3, 14- dlhydroxy 17- meth n- 6p-yl)- 3, 4-

di hydr o- I H qui noxal i no-2-onetartaric aC|d salt (Conpound 7) OH NW\ CE O
ly NHOH O 7 In a manner simlar to tq nmet hod descri bed in Exanple 1-2,
usi ng 4-(4, 5a- epoxy 14 hydroxy 3- nethoxy-

17- et hyl - nor phi, nan- -yl )-3,4-di hydro-1 gui ngxal i no- 2- one obtai ned in
Exanpl e 7-1, 155&‘l ‘?regllrallarfgf%e @F%Pgéésq@f“?ﬁfb@xwel&dﬁt &hed conpound 7

was obt ai ne Thi s pr f, was, conyerted to ta tarlc aci salt to obtain
the capti oﬁg{ﬁ’r‘b‘gﬁ‘ﬁﬁ’é‘ﬁﬁﬁﬂ Iridh 'eIlPRi?Re?%Hﬁgfﬁ y bg@l(’g)el 0) of free

form of the captioned compound 15 was obtained. This product was converted to

5 tartaric acid salt to obtain the captioned compound 15.

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

7.75-7.8 (2H, m), 7.65-7.7 (1H, m), 6.76 (1H, d, J = 8.2 Hz), 6.62 (1H, d, J = 8.2
Hz), 5.14 (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), 2.6-2.8 (3H, m), 2.3-2.4 (3H, m), 2.14 (1H, dt, J = 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-63-yl)-4-fluorophthalimide-tartaric acid salt (Compound 16)

15 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.



6.66 (1H, d, J = 8.2 Hz), 4.8L1 (1H d,

6.93-6.80 (3H, m), 6.75-6.70 (2H, M, ,
J = 12.2 Hz), 3.65 (1H, d, J = 15.JANYARY 2007
m,

J =8.0 15 Hz), 3.91 (1H, d,
3.18-3.07 (2H, m, 2.72 (IH d, J 599 Hz), 2.51 (1H, dd, J = 18.4, 5.2
Hz), 2.34 (3H, s), 2.36-2.10 (3H, 1.68-1.38 (5H, m (free form

El ementary Anal ysis Fornula: C25H27N304. 1. 02 C4H606. 0.6 H20O 20 Cal cd.:

C 58. 47, Hig (e Nl (3R QUISICrSe08. 47, HS.63, N'7.13 Mass (B1): 433(M)
Ex 8-1 : i

4- ?zp 52'6100’%/7 1?‘85‘)@&0 737 BHD y:%ff‘é;"gl fii N80 -6pPq 8 (1H
yl)-1-met hyl= 3 453 y’a‘%-l@uf%@kﬁ o -’or?eg'?&ngound b 012408 T N O
N, Me Ove Oy ;20 i g i bed |

1-1, usi ngQie,J 4 %%{‘ﬂyﬁ}g?ﬁ?ﬁ%g%@f%%%ﬁ%ﬂﬁé%%ﬁZ%ﬁﬁ" %ﬁ;_cé'@olf%?np )
1,2.3, 4- Lnal g i i _

iy 08232’?%@’%235%9 Ha %?ggz-éf%"”%f’%%i%@ e O E S 19s

ora (4 52 SooPa AL T BG S S 300 PERTBDY 47 G Abim P 070 242H. m)(ee

nethyl-3,4Rﬁ%£ydro-lk+quinoxalino-2-one-tartaric acid salt (Conpound 8) COH
NW Il O N, CHO

Mass (ESI) : 491(M"+1)
Example 17
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

10 morphinan-68-yl)-3-fluorophthalimide-tartaric acid salt (Compound 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

15 tartaric acid salt to obtain the captioned compound 17.
'H-NMR (ppm) (300 MHz, CDCl3)
7.65-7.75 (2H, 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, ] = 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-
20 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) : 4991(M+1)
Example 18

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



8 In a manner simlar to the nmethod described in Exanple 1-2, using .4-[4, 5a-
epoxy- | 4- hydr oxy- 3- net hoxy-1 7- met hyl - nor phi nan- 6p-yl ] - 1- net hyI1-6§,Aﬁ‘-%ﬁiRﬁf8PB-
15 1H qui noxal i no-2- one obtained in Exgﬁpl e 8-1, 116 ng (yield: 53% of free
formof the captioned conpound 8 was obtai ned. This product was converted to
tartaric acid salt to obtain the captioned conmpound 8. 'H NWR (ppm (300

MHz, CDC13) 7.01-6.93 H .90-6.82 (1 0. 72 d, J =8.1 Hz),
6.58 (1H, d?orﬁg@a%‘?%' i)%f’mal@mvﬁ%a*ﬁe't@érﬁfﬁd S@.%%"‘PR?},“% Q) 4.38 (1H d, 1 =
8.1 Hz), 3.88 (1H, d, J = 15.9 Hz), 3 QZ (1H, d, J = 15.9 Hz), 3.36 (3H,

s), 3.14-3.00 (2H, m, 2.73 d .~y ~5.4 Hz), 2.53 (1H, dd, J = 18.9,
5.7 Hz), 2.40-2.28 (1H, m, 2732 qgifi;;lwz'?' 2.02 (2H, m, 1.74-1.56 (2H
m, 1.46-1.30 (2H, m (free formSoMag ﬁ 6l) medd8(M++1) Exanple 9-1
Synt hesi s of 4, 5a-epoxy-6(3-(3, 4-di bydi ptdy| - 1H qui noxal i no) - 3-

met hoxy- | 7- met hyl - nor phi nan- 14-ol ( At OH Mz N I° PIlI O0v N,
M Owe 209 10 In 10 m of THF, 14 : i
4, 5a- epoxy-6(3-(3, 4-di hydro-1- nethyl-2-oxo0-1
H- qui noxal i no) - 3- met hoxy- 17- et hyl - nor ggi nan- 14- ol obtained in Exanple 8-1
was di ssolved, and 0.78 nL (1.56 nmol) "of 2N borane-di nmethyl sulfide
solution in THE,was added, ..f ol

. d,b ti I th 1 Xt t
tenperature for In 8 nﬁ&ﬂ?rss.lm‘llﬁretf) %Sﬁogtdﬁgnﬁ’rghggﬁ’éﬁlgl %lgsgr% g’va’[ ggmt o 50C
dth i xt .15 St1. d,f 2 . Af.t | 1 ow. ti
ol ut i on 4 BB TR iC RS Baactlns ot un e € F e LG O BHITR: ogen
car bor‘sat € %)lln%J E)f fd c\e{\}@tlson% ggrglp(tn?ndtf_kewerlse&%ilngé? This product was converted to

tartaric acid salt to obtain the captioned compound 18.

'H-NMR (ppm) (300 MHz, CDCl5)
7.67(1H,d, J=7.3 Hz), 7.56 (1H, t,J = 7.3 Hz), 7.45 (1H, d, J = 7.3 Hz), 6.75 (1H,
d, ] = 8.2 Hz), 6.62 (1H, d, ] = 7.9 Hz), 5.18 (1H, d, ] = 8.2 Hz), 4.0-4.1 (1H, m),
10 3.11 (1H, d, J = 5.6 Hz), 3.05 (1H, d, ] = 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
15 Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-63-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:



m xture, and the resulting m xture was extracted with chloroform O ganic

| ayers were conbined, washed with saturated saline, dried ovel® Y997
magnesi um sul fate and concentr at ed to98btain a crude product. The obtai ned
crude product was 20 purified by silica gel columm chromatography to obtain
76 ng (yield: 54% of the captioned conpound. Mass (ESI) : 448(NH+1)
Exanple 9-2 16 JANUARY 2007 89 Synthesis of 4, 5a-epoxy-6(3-(3

4- di hydr o- |86%@tt1f>free|fmgfth@>@aptiqm@91cqmpomlg/mmhwned]anms prpduftovasar t ar i ¢
acid salt (Conmpound 9) OH Nz' N'PON M OH9 In5mM of DWW 42 ng
(0. 14 mmol )coavermdaah&émbloae gcid saly ijokigiathe ¢aptigned compound 19.

met hyl -i H qui noxal i no) - 3- met hoxy- 17- et hyl - nor phi nan-14- o0l obtained in
Exanpl e 9- ZWHM%KM@X(QQQIMﬁh@[gﬁbB m (0.70 nmol) of n-propanethiol and 76
ng (0.67 % otaSS|un1t but oxi de were added thereto, followed by

al'l owi ng r &alch (25h t7 998001(8H. m)hdasd.72TRE. moabt78diHs ¢l Ui &A H@s6.881 owed to
cool to room tenperature, and 20 m of aqueous saturated sodi um hydrogen
carbonate $oHudi biF &hd1z2005.28 (I H A, Jaq@é’oﬂg) dnindAi @Hwene 3dddel, df bH bded by
extraction of the resultin m xture with chloroform (50 m x 3 tines).
Organi c | ayd#)s3-He( b cdrltsi hgél Hz)aks6a. 85 Hhmg,22. 35-3vtd@Hs m)i hés (i did! Bver
anhydrous nmegnesium sul fate and concentrated to obtain a crude product. The
obt ai ned criZdd 3f dtrct-4was (Pdr ind.i ©8-00% (Bl ing,a0.§41.6 () mwn0.d HE DR ogw aphy to
obtain 25 (yield: 349% of free formof the captioned 15 conmpound 9. This
pr oduct maiI@QﬁVEﬂted to tartaric acid salt to obtain the captioned

conpound 9. épprr) (300 MHz, CDC13) 6.74 (1H, d, _J = 8.1 Hz),
6. 64-6. 47 (IRHcmn?(K 044-6.36 (111, m), 4.73 (1H, d, J = 7.6
10 3320, 1762, 1699, 1638, 1504, 1448, 1426, 1371, 1240, 1151, 1113, 1056, 1031,
1011
Elementary Analysis

Formula: C3,H3¢N,05+1.0 HCI- 0.6 H,O
Calcd.: C:67.45, H:5.70, N:4.92, Cl1:6.22
15 Found: C:67.25, H:5.92, N:5.05, Cl:6.42
Mass (EI) : 522(M")
Example 20
Synthesis of N-(3-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

morphinan-6f-yl)-succinimide (Compound 220)

20 220

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



Hz), 3.70-3.56 (1H, n), 3.48-3.38 (2H, n), 3.31-3.20 (1H, m), 3.20-
m, 20 3.09 (1H d, J = 18.6 Hz), 2.82 (3H,s), 2.75 (111, d, !ﬁJANél‘@Y
2.56 (1H, dd, J = 18.3, 5.4 Hz), 2.42-9930 (111, m), 2.33 (3H, s),
66-1.34 (4H m (free form Mass (ESI) : 434(M+l) 16 JANUARY
2007 90 Exanmple 10-1 Synt hesi s of

(3H, m, 1.

4, 5a- epoxy-
met hoxy- 17-
manner sim
t et rahydr o-

R L T T

Sept ot 1ofut 2@3@%?%% R e o PG § TepE MR B o

3. lH

222204

na

nol i ne,

34 mg (yi t he c ti oned compound was obtai ned. Exanple 10-2
Synt hesi s ﬁheiegﬁlé%%(wo%("?s owe t°5C°PE rraﬂ?‘d?IBp‘H@Wi%[aBﬁl PIULPdxazepi no) - 17-

10 net hyl

10 Ina naSﬁPrE?te ?q”ﬂw‘?’ra%y{fe R e loxa'fgf
3- h 3-
P et g1~ 1B} WA TOISUES Hoh ohiorio i QraEBic oS vy COILuiRs: wegwt oAt 1 r

formof the 15 ¢

d co 10 was obtai ned. This od
converted t8 urzﬁgfﬁai Tarﬁgﬂ@ugg}a[gn@%urggy "ftﬁa’tl%‘é‘”l’fﬁ‘btﬂ'?tﬁfﬂ@o(’t&iﬁfpound 10.

10

15

20

ct was

a crude product. The obtained crude product was purified by silica gel column
chromatography to obtain 258 mg (yield: 63%) of the captioned compound.
Mass (EI) : 466(M")
Example 20-2

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

morphinan-6f-yl)-succinimide-tartaric acid salt (Compound 20)

In 10 mL of methanol, 221 mg (0.47 mmol) of N-(3-acetoxy-17-
cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6f-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.

NO OH
ng 4, 5a-



'H NMR (ppn) (300 MHz, CDC13) 1.10-1.19 (1H, n), 1.51-1.62 (1H %
1.65-1.68 (2H, m), 1.83-1.96 (31-1, n), 2.14- 2.22 (21-1, n), BIpNUARYR0p7
m, 2.36 (3H s), 2.38 (11-1, dd, J=4.180 18.2 Hz), 3,08 16 JANUARY 2007 91
3.12 (2H, m), 3.29-3.34 (2H, n), 3.75-3.89 (2H, ), 4.49 (1H d, J = 8.2
Hz), 4.57 (1H d,J=13,2Hz), 4. 65(1H, d, J=13. 2Hz), 6.59(1H, d, J =

Form imss HERk oo BHE tpeinmi e 11 Syt hesi o T (2 m (e

oor o nan GBI BT BA BebdrsstiBnt Br Bl S i CBHAAPIIBY > -
and 10 71 (w0348 Ty s ogg%)ﬁaéwfﬁ' W .1221%%}3555%%‘??@%22 oy
118, A9 B PRI B L0 B, 400
Fol ok e°”3>9s§?ﬁa§t§§rp<§?ﬂ% 0. O SR G BtaRD wit h ethyl acetate, O ganic

| ayers vver aﬁéj washed with 15 water and saturated saline, dried over
anhydr ous rQul fate and concentrated to obt a| n a crude product. The

obt ai ned cru ct ur i raphy to
obtain 120 ngf%zi 19?§Jy1|6§\9,af6(§ 6%f1(115$e]essgf5 Fﬁf&bg%%el m&aﬁ@& ﬁﬁgound 11.
Thi s produgb S converted to hydrochl oric acid salt to obtain the
capti oned ﬂ%ﬁund 11. 20 ' H- NWR (ppn) (300 MHz, CDC13) 7.8-7.9 (2H, m,
7.7-7.8 (ZEL rr%1 6.76 (1H, d, J =7.9 Hz), 6.63 (1H, d, J =8.2 Hz), 5.18
(1H, d, J lgyn W)Anab’st§4 1 (1H rT) 3 11 (1H, d, J = 5.6 Hz), 3.05 (1H, d,
J = 188Hz) 6-2.9 (3H, 2.3-2 83H m, 2.15 (iH dt, J = 12.0, 3.5
Hz), 10 4-1. Foera o® 3 G0 1.6 1y

Caled.: C:59.10, H:6.52, N:5.30

Found: C:59.03, H:6.54, N:5.29

Mass (EI) : 424(M")

Example 21-1

15 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
20 compound was obtained.
Mass (EI) : 464(M™)
Example 21-2

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



(44 m, 0.8-0.9 (1H m, 0.5-0.6 (2H, m, 0.1-0.2 (2H, m (freefor‘g%
(cn'') (KBr) 3320, 1769, 1708, 1626, 1504, 1466, 1428, 1379, 1394ANUARY
1240, 1190, 1173, 1075 5 Elenentary ARG ysis Fornula: C28H28N20C6. 1.0
HC1.1.0 H2O Calcd.: C 63.81, H5.93, N 5.32, Cl:6.73 Found: C.63.72,
H 6.03, N 5.40, Cl1:6.49 WMass (ElI) : 472(M+) 10 Exanple 12 Synthesis

of NN (17-cyc I |- -epoxys: 3, 14-di hydr oxys
norphinan-é£§ﬁ§ﬁ§¥ﬁg$ﬂ$¥6ﬁ$ﬁ§%$W$§§¥HW@V%éﬁk8§P3n%%%9 salt (Conpound 12) OH
NMO NM OH12 In a nmanner simlgpy to the method described in Exanple
11, using 4 15 net hyl pht hal ije_anhye in place of phthalic anhydride, 219
ng (yield: 77% of free for i ojéd conpound 12 was obt ai ned.
Thi s product was converted to hydcet

| R
2007

acid salt to obtain the

captioned conpound 12. 1H NWVR (ppt 8DC13) 7.67 (1 H d, J =7.7
Hz), 7.61 (1 H s), 7.46 (1 H, d, . 6—R6 (1 H d, J =7.9 20
Hz), 6.62 (1 H d, J=7.9 H), 5.1 JAc d, 3.2 Hz), 4.0-4.1 (1 H m,
3.10 (1 H d, J =5.8 Hz), 3.04 (IH d, J = 18’Hz), 2.60-2,85 (3H, m

1

7
2.49 (3H, s), 2.35-2.4 (3H, m, 2.13 paH, dt, J = 12.0, 3.5 Hz), 1.4-1.7
(4H m), 0.8-0.9 (1H, m, 0.5-0.6 (2H "1, 0.1-0.2 (2H, m(free form 16

29,

JANUARY 2007 93,3, {effrile G 34960 1 Rbcoch 118yt by-AdRY: 14

4,5a-epoxy-14-hydroxy-morphinan-6B-yl)-maleimide obtained in Example 21-1 was
5 dissolved, and 85 mg (0.62 mmol) of nitromethylbenzene and 66 mg (0.43 mmol) of

DBU were added, followed by stirring the mixture at room temperature for 1 hour.
To the reaction mixture, 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

10 sulfate and concentrated to obtain a crude product. The obtained crude product was
purified by silica gel column chromatography to obtain 196 mg (yield: 82%) of the
captioned compound.
Mass (EI) : 554(M")
Example 21-3

15 Synthesis of N-(1 7-éyclopropylmethyl-4,5 a-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-4,5a-epoxy-14-hydroxy-morphinan-6B-yl)-2-benzylidene-



1032 El ementary Analysis 5 Fornula: C29H30N205. 1.0 HC1.0.9 H20 Cal ed.
C.64.59, H 6.13, N:5.19, Cl:6.57 Found: C 64.88, H 6.21, N 5. %JANHA%YEW
Mass (El): 486(M Exanple 13 10 Synt heRiXs

of N-(17-al l yl -4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 6p-y1) -
phthalimde-tartaric acid salt (Conpound 13) GH N O ,ON CH 13 In a
manner simlar to the nethod described in Exanple 11, u5| n/g - nal oxam ne
in place ofSueiiBinHd¢ obtaingdimBxarppie - 2(‘y$5ed1&501\§d%nd01f nﬂfcée%foaqﬂegus the 15
captioned conpound 13 was obtained. This product was converted to tartaric
acid salt ammeHe xapadded at Qe @H@Mecb@hqi@ungjt@smxtw&m IECMHT) Thaedftay,

CDC13) 7.75-7.8 (2H, m), 7.6-7.7 (2H, m, 6.72 (1H, d, J = 8.2 Hz), 6.59
(1H, d, J =<hiproformpas agded & the (eﬂﬂlonrﬁnxttyeio sarw ngﬁxtrmtlom Grgamis (1H, ),
3.0-3.1 (3H, n), 2.45-2.9 20 (5H, 2.0-2.3 (2H, m, 1.6-1.7 (1H n),

1.4-1.5 (2HeyeRy werecombinsdnyvashs wh@gmrated gme dedigver mhwdpivs 14 Synt hesis of
N- (4, 5a- epoxy- 3, 14-di hydr oxy- nor phi nan- 6(3-yl) 16 JANUARY 2007 94
pht hal ni depagnesinmesulfaiednd sprcentaia tuehiaing)crudaprogpay  Bheobizinedende OH

product was purified by silica gel column chromatography to obtain 170 mg (yield:
95%) of free form of the captioned compound 21.  This product was converted to
tartaric acid salt to obtain the captioned compound 21.
'H-NMR (ppm) (300 MHz, CDCl;)

10 7.40-7.45 (6H, m), 6.75 (1H, d, J = 8.0 Hz), 6.60 (1H, d, J = 8.2 Hz), 5.26 (1H, d, J
= 8.2 Hz), 4.0-4.1 (1H, m), 3.57 (2H, s), 3.08 (1H, d, J = 5.5 Hz), 3.03 (1H, d, J =
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)

15 IR (cm™) (KBr)

3319, 1762, 1700, 1654, 1503, 1450, 1378, 1308, 1265, 1218, 1194, 1174, 1134,

1068
Mass (EI) : 512(M")
Example 22-1

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

morphinan-6p-yl)-2-ethylidene-succinimide (Compound 222)

In a manner similar to the method described in Example 21-2, using



14 1n a mxed solvent of 8 nL of acetonitrile, 4 nmL of 1,2-dichloroethane
and 2 nL of water, 300 ng (0.65 mmol) 16 JANUARY 2007
of N-(17-al l yl - 4, 5a- epoxy- 3, 14-di hydrox§/035 nmor phi nan- 6(3-yl ) - pht hal i m de

produced by the nethod described in Exanple 13 was dissolved, and 120 ng
(0,13 mol ) of (Ph3P)3RnCl was added, followed by heating the mxture to

raom + enmper it bate A g HE By e lREE TR R R b AR P Bt cor vt on

was added, trnaction of the resulting mxture with chloroform
10 Organic {ogfggﬁﬁ&é?éb§@e ined, washed with saturated saline, dried over
anhydr ous i, kf ate and concentrated to obtain a crude product. The
obtai ned cru %@r'%@% %s purified by silica gel colunmm chronmatography to
obtain 120 %ﬁéﬁg 44% of free formof the captioned conpound 14. This
product was corveriéd to tartaric acid salt to obtain the captioned

e
COTPOUaS i o Syl oS R -&y B W nedr A S edn i el 11 1 °, (20
8.2 Hz), 4.0-4,1 , , 1249-3.1 (3H,. 2.2-2. 7 H 4-1. 65 4H,
o Cera) ¢ o fsibyhab Bl ey R ucitihigBhanicRe it i Emelag 2200; (

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

mor phi nan- 6(3-yl ) - 4-chl or opht pal jqi d: taric acid salt (Conpound 15) 16
JANUARY 2007 95 OH N MZ O : o a manner simlar to the
met hod described in Exanple 11, us

In a manner similar to the method described in Example 21-3, using 160 mg
of N-(3-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6f-yl)-2-
10 ethylidene-succinimide obtained 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, CDCl5)
6.80-6.85 (1H, m), 6.74 (1H, d, J = 8.1 Hz), 6.60 (1H, d, J = 8.1 Hz), 5.18 (1H, d, J
15 = 8.2 Hz), 3.98-4.03 (1H, m), 3.24 (2H, s), 3.08 (1H, d, J = 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, d, 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)
20 3315, 1762, 1702, 1676, 1609, 1503, 1378, 1309, 1265, 1206, 1152, 1128, 1067,
1033
Mass (EI) : 450(M")

Example 23-1



chl orophthalic anhydride in place of phthalic anhydride, 91 ng ield: 77%
of free formof the captioned conpound 15 was obtained. This RYERO7
converted to 5 tartaric acid salt to oH4ain the captioned conpound 15.

~H NVR (ppm (300 MHz, CDC13) 7. 75 7.8 (2H, m, 7.65-7.7 (1H n) 6.76 (1H, .
d J =8.2 Hz), 6.62 (lH d J = 8.2 Ft) 5.14 (1H, d J = 8.2 Hz), 4.0-4.1
(1H, m, 3.11 ( 2.6-2.8 (3H,

M, 2.3-2.4 ( SH%yl%hegi o ) et fﬁet°é¥ )17fy° OpL9) ESﬁm‘éh% 4#?23 epoi‘y41 41h3‘f9‘°’% (4H,
gog (R/I 2 1§ 1'3%{?111’1?19 6? 69155) §’<ﬁ|_1%exg?ng§tgyhdene suécmlmu@ (C(ofn{peo%n(fiw Mass (ESI)

N-(17-cycl opropyl met hyl - 4, 5a- epoxy- 3334- di hydr oxy-

nmor phi nan- 6(3-yl)-4-fl uorop dbtactaric acid salt (Conmpound 16) OH
~NMO NF OH 15 16 In a tanne y
11, using 4- fluorophthalic anhy' ;e A1 ace of phthalic anhydride, 80 ng
(yield: 7099 of free formof the pound 16 was obtained. This

product was converted to tartaric Dt ai i
conpound 16. 16 JANUARY 2007 96 1HXVRoAppm : : :
(1H, m, 7.47 (AH, ™M, 7.3-7.4 (1H m, 6.72 (1Hd, J = 7.9 Hz), 6.58 (1H,
d J =8.2 H), 510 (1H, d, J =8.2 Hz 3.95-4.05 (1H, m, 3.07 (1H d, J
=59 Hz), 3.02 (1H, d, J = 18.8 Hz), 528(3Hn)23524(3H,n),

Con S o0 o) s Bty Rpilade dmeio ﬁ/&%cn@%ém*ﬂﬁ@ieﬁs@iysm AL A |

5 riitromethylcyclohexane in place of nitromethylbenzene, 120 mg (yield: 50%) of the

captioned compound was obtained.
Mass (EI) : 560(M ")
Example 23-2
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
10 morphinan-6f-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-4,5a-epoxy-14-hydroxy-morphinan-6f3-yl)-2-
15 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, CDCl5)
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



Synt hesis of N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-

nor phi nan- 6(3-yl)-3-fl uorophthalim de:ﬂartari c acid salt (Corrpolﬁ%‘gmff)m /By
~NMONF ~( OOH 17 In a manner si $ar to the method described in
Exanpl e 11, using 3- fluorophthalic anhydride in place of phthalic
anhydride, 123 ng (yield: 57% of free formof the captioned conmpound 17

% coots e I R ST SR S
[T (b el U Sl o),
58 P 0 R R Gt SR i, 0

1

0.1-0.2 (2H, (free form Mass (ESI) : 491(Mt+1l) Exanple 18 Synthesis of
N-(17-cycl opropyl met hyl - 4, 5a- epoxy- 3, 14-di hydroxy 16 JANUARY 2007 97

nor phinan- -y h thyl phthalimdetartaric acid salt (Conpound 18) OH V
N O N?/b %?(i%l 3péBlgemanner simlar to the nmethod described in Exanple 11,

(yiera 51 ogobb PPk IR b E A ZRLTEAGl Bdhaolid IS Bet e hea orni

pr oduct vvaglogi)nverted to tartaric acid salt to obtain the captioned
conmpound 18.

Mass (EI) : 518(M")

Example 24-1
10 Synthesis of N-(3-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

morphinan-6B3-yl)-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
15 compound was obtained.
Mass (EI) : 520(M")
Example 24-2
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6pB-yl)-2-butylidene-succinimide-tartaric acid salt (Compound 24)



'H NMR (ppm) (300 MHz, CDd 3)
Hz), 7.45 (1H, d, J = 7.3 Hz),
7.9 Hz), 5.18 (1H, d, J = 8.2
Hz), 3.05 (1H, d, J =1

= 7.3 Hz), 7.56 (

J =8.2 H), 6. 6216(“‘1’#”‘5&25’07—
1H, n), 10 3.11 (1H, d, J 5.6
H m, 2.69 (3H, s), 2.35-2.4
4-1.7 (44, m, 0.8-0.9 (1H m,

Mass (ESI) : 487(Mt+1l) Exanple
5a- epoxy- 3, 14- di hydr oxy-

Hz) ,

8.
J 2.

5
(3H, m, 2.14 (1H, dt, J =1
0.5-0.6 (2H, m, 0.1- 0.2 (2H,
19 15 Synthesis of N (17- cy(rté/pf\
nmor phi nan- 6f 3-yl ) - napht hal enédi c rochloric acid salt (Conpound
199 OHO N~O\ OH19 1In a r to the nethod described in
Exanpl e 11, using naphthalenedlc. O dride in place of phthalic
anhydride, 263 ng (yield: 16 JANUA of free formof the
captioned conpound 19 was obtai ned. |3kproduct S converted to
hydrochloric acid salt to obtain the captioned conpound 19. 1H NVR (ppm
(300 MHz, CDC13) 8.17 (2H, s), 7.95-8240 (2H, n), 7.68-7.72 (2H, m), 6.78
(1H, d, J 8.0 Hz), 6.63 5

(11-1, d J= § 3Hz)p 3 n@ﬁlﬁ&"&lﬁhlﬁr"l% t%t%djd'eécr%@&ﬁlm lééﬁ %Hugnéf% ?Iﬁ—i 3 06
(1HdJ-184Hz 2.60- 2, m, 2.35-2

(1 gHO r‘rf 5( 15? 2"e<3f1%°?‘ o FZ‘ czycélﬁ’mp?aﬁyh?‘fés?? 4’?%!‘%3’31‘2"0@ ?’?&6}3% g%ﬂlg%eg@bl ozlt 01z2148
1426, 1371, pubdfiBne-dlethimidt bbtaiddda8 Exhfple 24-10K) £ BBAL 549%) Ml S

5 of the captioned compound 24 was obtained. This product was converted to tartaric
acid salt to obtain the captioned compound 24.
'H-NMR (ppm) (300 MHz, CDCls)
6.77-6.85 (1H, m), 6.73 (1H, d, J = 8.0 Hz), 6.59 (1H, d, J = 8.2 Hz), 5.16 (1H, d, J
= 8.2 Hz), 3.95-4.05 (1H, m), 3.22 (2H, s), 3.08 (1H, d, ] = 5.8 Hz), 3.03 (1H, d, J =
10 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,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 (EI) : 478(M")
Example 25
Synthesis of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
15 morphinan-6p-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-6§3-



Formul a: C32H30N205.1.0 HC1.0.6 H20 Calcd.: C 67.45, H 5.70, %?@é 007
Cl:6.22 15 Found: C.67.25, H 5.92, N 5,05 Cl:6.42 WMass (El) '~ FT\X%
Exanpl e 20 Synthesis 107

of N- (3- acet oxy-17-cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr oxy-

mor phi nan-6(3-yl)-succi ni mde (Conpound 220) OH >~"NO O Ov 'OAc 20 220

and 92"y (0 8 Rafiait PpolR BY lean e e ot in el ! PRAT VBRI o5 7 r 1 g
e S5 AT RS St B o T TR T, R, 22 1
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compound 25. This product was converted to tartaric acid salt to obtain the
10 captioned compound 25.
'H-NMR (ppm) (300 MHz, CDCl5)
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 =82 Hz), 6.51 (0.5H, d, J = 8.2 Hz), 6.07 (1.5H, s), 5.81 (1.5H, s), 5.39 (0.5H, d,
J=8.2 Hz), 522 {0.5H, d, ] = 8.0 Hz), 4.70 (1H, dd, J = 6.0, 3.3 Hz), 4.0-4.1 (0.5H,
15 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)
20 Synthesis of 2-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-
morphinan-6B-yl)-3-hydroxy-2,3-dihydro-isoindol-1-one (diastereomer mixture)

(Compound 126)




O Ov OH 20 1In 10 nL of nethanol, 221 nmg (0.47 mol) of N (3-acetoxy-17
15 cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6( 3-yl ) - S{PCMNCH‘HROYi %‘Pae
obtai ned in Exanpl e 20-1 was dissol vedl0&nd 1 mL of 28% aqueous ammoni a was
added at OC, followed by stirring the m xture for 1 hour. Thereafter,
chloroform was added to the reaction mxture to carry out extraction.

0 gant ¢ Layer e nEOFBE G0 BEnEt AR, SRLI 85 SEl Gy e over
Lo obtan 196 (yTRri<yad el biseb Shmlirdoe bha-BEn{Bretpound 20
T o SO SRR ol SR 24 1 iy ooPt o
w07 1eatind ot o o e fBlogiite Yrendlod U W as (o 1y
225 20 Ltk M lth ot Babotsd, Tt idod iper) o,
(o0 11 (o ok 0 0 A B SRy B cyr e 1199
CoAL 125000 05 G0 Bt R S 0 e Sy 0, Four
Of - (3 a0t Qa1 SYSHORE SPYLISLIV 4, 28 CROXYe) i IS Y crude product,
The obtained crude product was then dissolved in a mixed solution of 30 mL of
10 methanol and 10 mL of chloroform, and 161 mg (4.26 mmol) of sodium borohydride
was added at 0°C, followed by stirring the mixture for 2 hours. Organic layers were
combined, washed with saturated saline, dried over anhydrous maénesium sulfate
and concentrated to obtain a crude product. The obtained crude product was
purified by silica gel column chromatography to obtain 1.90 g (2 steps yield: 80%) of
15 the captioned compound.
Mass (EI) : 564(M")
Examples 26-2 and 27-2
Synthesis of 2-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-
morphinan-63-yl)- 2,3-dihydro-3-methoxycarbonylmethyl-isoindol-1-one
20 (Compounds 226 and 227)

COzMe

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-



OHO NO QOAc 121 In a manner simlar to the nethod described in Ex I«;
20-1, using maleic anhydride in place of succinic anhydride, %ﬂﬁwwoé’l d:
759% of the captioned 20 conpound was Y% ai ned.  Mass (ElI) : 464(M)

Exanpl e 21-2 Synt hesi s

of N- (3-acet oxy-17-cycl opropyl net hyl - 4, 5a- epoxy- | 4- hydroxy 16 JANUARY 2007

101, ot G ) S OB T g > O 0
B B o o o B AR SRR ) iphenyiphosphogane was added thereto, 1 9
(0% 43" mmor OUSSELbR e 38 lfEmbtar o P00 s Rt O TRIINGAIE M E0RS2N S, O0 10
ermerat ur g DO e ST AR, NP AR B o

extrack ed vl B SIHATALRLIL,CLRRLE AV SordS! © ROURL fh washediuctn

saturated sallne, rred over a rous maghesi um S ate an

Lo, o0tal 3, EhuEi Al he SRS IERERLG! sl sy L1 o0,

silica gel ob A of the
capti oned Cc%ﬁ@e%"l;’ﬁged t'c\)/%%tsairg aEQJde prSO%ﬁétM The obtained crude product was purified by

silica gel column chromatography to obtain the captioned compound as 33 mg of low
polarity component and 38 mg of high polarity component (yields: 15% and 17%,
10 respectively).
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-epoxy-3,14-dihydroxy-
15 morphinan-6p-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-
20 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



Exanmpl e 21-3 15 Synt hesis of
N- (17-cycl opr opyl nmet hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- 16 JANUARY 2007
nmor phi nan- 6p-yl ) - 2-benzyl i dene- succi ni M@ettartaric acid salt (Conpound 21)
OH>Nf O ,0N OH 21 1In 10 nL of nethanol, 195 ng (0.35 mmol) of

N- ( 3- acet oxy- 17

I I - - -14-h 7 hi -6pR- Vi ).- 2= b l'id 16
SanuaRy obdrrododuds; TRESHRh SR IO e hIEOY Jioul GTU&H Vo, and 1
m. of 28% [18: dde 0 f ol by stirri t he m xt
For 1 nour SHi aepPATBURANES AR S Alpras® oR RERbatlorkl Wt e o

t ! . | | i , hed. wit h t ted
Al ho a1 omRGd 26, HASBIue by IR o PP MR R ORI 0o bt i

a crude pr > T hhed crude product was purified by silica gel
col um chr%qngﬁ%rgfifgﬁ?%p}é@%@t ain 170 ng (yield: 95% of free formof the

capti oned aen . i I was converted to tartaric acid salt to
obt ai n§t he %ﬁ%&@c@%%@ (ﬂeﬁ}H-NNR (ppm (300 MHz, CDC13) 10 7.40-7.45

37 By iy 1o O 43 268 R 7SS g - el g al o e s Bachag) " G
120, % 5 WY S g7 e ey i § 28R, sqra 8 g o g (g 8% 5o 5
(20, 034000 210 LF L% 000 A5 e o () 29 B 1700,
of N (5 hoelBRg O By Go ST Ry @Hbamed§hy2Hating 3y 35 ), 2324
10 (3H, m), 2.11 (1H, dt, J = 12.0, 3.5 Hz), 1.6-1.7 (1H, m), 1.4-1.5 (3H, m), 0.8-0.9
(1H, m), 0.5-0.6 (2H, m), 0.1-0.2 (2H, m) (free form)
Mass (EI) : 530(M")
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-63-yl)-2,3-
15 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
20 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, CDCls)
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, ] =
25 8.2 Hz), 6.60 (1H, d,J =8.0 Hz), 5.12 (1H, d, J = 8.0 Hz), 5.05 (1H, dd, ] = 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, ] = 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),



nmor ph| nan- 6(3-yl)-2-ethylidene-succini mde (Conpound 222) OH N7'

~Ov "OAc 222 In a manner simlar to the nmethod described in %%Y@P-’
using 16 JANUARY 2007 103 nitroethaneliln place of nitronethyl benzene, 192
ng (yield: 45% of the captioned conpound was obtained. Mass (ElI) : 492(M)
Exampl e 22-2 5 Synthesis of

N-(17-cycl opropyl net hyl 5a- epoxy- 3, 14- di hydr oxy-

nor phi nan- 61(@3-1 ()lenﬁih%ll%@ﬁbI@ué@rQﬁ ErifBén};Qr%%cﬁl(%Ha@i)d) 5812t(2HCBMpound 22)
OH ~ VN~ v OH 22 In a manner simlar to the nethod described in
Exanpl e 21(§ee€i:§mﬁg 160 ny of N-(3 -acetoxy- | 7-cyclopropyl methyl-4, 5

a- epoxy- 14-hydro xy-norphinan-6 R-yl)-2 10 ethylidene-succinimn de obtained
in Exanpl eMﬁssiEI)lééo% (yield: 95% of free form of the captioned conpound
22 was obtained. This product was converted to tartaric acid salt to obtain
t he captiorF@@rrtp&ﬁ%und 22. lH-NIVR (ppm (300 MHz, CDCL3) 6.80-6.85 (1 H m,
6.74 (IH d, J = 8.1 Hz), 0O (1H, d, J = 81Hz)518(1HdJ15:8.2
Hz), 3 98-4.03 (Smheﬁf of %(hkcxciwroszlmemyba Setepoxyt3, 13-dihglrexyz) , 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_m'phlnan-6[3-yl)-2,3-d1hydro-isoisoindol-l-one-tartaric acid salt (Compound 28)

e

28

In a mixed solvent of 7 mL of methylene chloride and 25 mL of chloroform,
150 mg (0.32 mmol) of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

10 morphinan-6B-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

15 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

20 salt to obtain the captioned compound 28.

'H-NMR (ppm) (300 MHz, CDCl3)
7.85 (d, ] = 8.2 Hz, 1H), 7.58-7.45 (m, 3H), 6.79 (d, ] = 8.2 Hz, 1H), 6.62 (d, ] =
8.2 Hz, IH), 4.68 (d, ] = 8.2 Hz, 1H),4.52 (d, ] = 16.8 Hz, 1H), 4.44 (d, ] = 16.8 Hz,



(3H, d, J =7.0 Hz), 1.6-1.7 (IH m, 1.3-1.5 (3H, n), 0.8-0.9 (IH, rg
0.5-0.6 (2H, m, 0.1-0.2 (2H, m (free form IR (cnt') (KBr) 2t \RY1208%
1702, 1676, 1609, 1503, 1378, 1309, 126fp 1206, 1152, 1128, 1067, 1033 Mass
(El') : 450(M Exanple 23-1 16 JANUARY 2007 104 Synthesis of

N- ( 3- acet oxy- 17-cycl opr opyl net hyl - 4, 5a- epoxy- | 4- hydr oxy-

nor phi nan- 6f 3-yl ) - 2- cycl ohexyl net hyl i dene-succi ni m de (Conpound 223) OH >"N
O ,0 OAc 1H24.2/ddd, denhb, 2.4 &z, 1H),t30kE @el FddS des tH),I3eh (& JEXHIDI e 21- 2,
using 5 nitromethyl cycl ohexane in place of nitronethyl benzene, 120

(yield: 50%zdffl)x RFO-LHph ol 2c0nfulo 0 rrd6 . tutdz, @bt a2 Aéd. | 2Mas SSHEIN) 72-1.880( M )
Exanpl e 23-2 Synthesis of N-(17-cycl opropyl net hyl -4, 5a- epoxy- 3, 14- di hydr oxy-
10 nor phi ndm, 883-6:93-079dy; Il Hinak §8-080timnl, 2HE el 750 & i(mj lygtearfoam) ¢ aci d sal t
(Conpound CH >- NMO ,ONO OH 23 In a mnner simlar to the method
descri bed IR EmapKBr)21-3, using 120 ng of

N- ( 3-acet oxy-1 7-cycl opropyl net hyl -4, 5a-epoxy-14-hydr oxy- nor phi nan-6
(3-yl)52- 3075, 3004, 2925, 2818, 1658, 1622, 1498, 1455, 1377, 1330, 1307, 1279, 1228,

1188, 1153, 1117, 1069, 1051, 1034, 981, 943, 919, 884, 859, 740
Mass (EI) : 458(M")
Example 29
Synthesis of 1-(4,5a-epoxy-3,14-dihydroxy-17-methyl-morphinan-6p-yl)-

10 pyrrolidin-(2S)-carboxyl diethylamide-tartaric acid salt (Compound 29)

NEt,

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

15 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

20 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



15 cycl ohexyl net hyl i dene-succi ni m de obtai ned in Exanple 23-1, 7
(yield: 96% of free formof the captioned conmpound 23 was obt %ﬁl‘gﬂﬂ‘%ﬁhpﬁﬂ

product was converted to tartaric acidl3alt to obtain the captl oned
conmpound 23. 'H NWR (ppnm) (300 MHz, CDClB) 6.71 (1H, d, J = 8.2 Hz),
6. 60-6. 65 (1H, n') 658(111 d, J = 8.2 Hz), 516(1H d J 16 JANUARY

2007 105 = 8. 3.07 (1H,
d, J =5.8 ?%‘P"“‘é‘ @ Zr%ﬁ Pr¢ “CH évas fi?%m?“ﬁf o ta’éé%a“z‘g st tony %al?rihe 2.25-2. 4(()
(3Hrr)205 %16 18(6Hrr)1115(8H m, 0.8-0.9 (1H,
m, 0.5-0.6% EPPedfn)‘} RPupdEd> (o4 ) (free form) 5 IR (cms) (KBr) 3319,

T035 NQZSP’(‘#Méémmomé&éﬁﬁ?éﬁfqo Synthests | o T2 1007
%ﬁ)g?ngﬁeg%% ;17 C%fﬂ?? %)e%eéf?c(ﬁ:%ﬁn? 7 ?%ﬁgﬁgﬁgzg)y OBy H50 oNoO
o s obat anes P g S99 HEE o HT BB, €56 2oy LrndE ghog 8873 Bhe ' "

L e L
ror Y nan- 6 3] )2 B /(GBS UG U T ALY b 5 B iy (CorPound 24)

Mass (ESI) : 456(M"+1)
Example 30-1
10 Synthesis of 1-(4,5a-epoxy-14-hydroxy-3-methoxy-17-methyl-morphinan-6-

yD)-pyrrolidin-(2R)-carboxyl diethylamide (Compound 230)

OH

y O« _NEt,
0

U]
[

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-
15 tetrahydroquinoline, 62 mg (yield: 26%) of the captioned compound was obtained.
Mass (ESI) : 470(M"+1)
Example 30-2
Synthesis of 1-(4,5a-epoxy-3,14-dihydroxy-17-methyl-morphinan-6p-yl)-

pyrrolidin-(2R)-carboxyl diethylamide-tartaric acid salt (Compound 30)



16 JANUARY 2007 106 OCH cno .,ONO OH 24 In a manner sim/lar

nmet hod descri bed in Exanple 21-3, using 535 ng of 166“]ANh9‘RR(%°7
N- ( 3- acet oxy-| 7-cycl opr opyl net hyl - 4, 5alEpoxy- 14- hydr oxy- nor phi nan- 6p-yl ) - 2-
but yl i dene-succi ni m de obtained in Exanple 24-1, 286 ng (yield: 58% of free
formb5 of the captioned conpound 24 was obtained. This product was converted
to tartaric acid salt to obtain the_captioned conpound 24. 'H NMR (ppm
(300 MHz, CDC13) 6.77-6.85 (1H, )., 3 OdHUNEt, J = 8.0 Hz), 6.59 (1H, d, J
= 8.2 Hz), 5.16 (1H d, J = 8.27Hz) 95-¢.05 (iH, m, 3.22 (2H, s), 3.08
(1H, d, J = 5.8 Hz), 3.03 (1H d, S A9 7 Hz), 2.55-2.80 (3H, m,
2.25-2.40 (3H, m, 2.05-2.20 (3HI M3 ¥~341.7 (6H, m, 0.96 (3H, t, J =7.4
Hz), 0.8-0.9 (1H, m, 0.5-0.6 (2H, 8.1-0.2 (2H, m (free form Mass
(El'): 478(M) Exanple 25 Synthesi sg

2-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 1498 hydr oxy- 15

nmor phi nan- 6p-yl ) - 3- hydr oxy- 2, 3-di hydro-%oi ndol - 1- one (di ast er eoner

m xture) -tartaric acid salt (Conpound ) OH >Nn OH ,ONOH 25 1In a

m xed solvent of 5 nL of nethanol and 5 niL of . chloroform 156 ng (0.33 mmol)
of N (17-cycl oprhbﬁﬂ%?rh%'/gﬁﬁr, @éh%%r&f'ydé',e%&l-baﬁi Hy ¥ a%R/e T PRn8dnA61-16 JANUARY
2007 107

epoxy-14-hydroxy-3-methoxy-17-methyl-morphinan-68-yl)-pyrrolidin-(2R)-carboxyl
diethylamide obtained in Example 30-1, 42 mg (yield: 71%) of free form of the
5 captioned compound 30 was obtained. This product was converted to tartaric acid
salt to obtain the captioned compound 30.
'H-NMR (ppm) (300 MHz, CDCl5)
6.70 (1H, d, J=8.2 Hz), 6.53 (1H, d, J = 7.9 Hz), 4.66 (1H, d, ] = 7.9 Hz), 4.12 (1H,

t, ] = 8.2 Hz), 3.7-3.8 (1H, m), 3.4-3.7 (2H, m), 3.10 (1H, d, J = 18.4 Hz), 3.0-3.1

10 (2H, m), 2.6-2.8 (3H, m), 2.53 (1H, dd, J = 18.4, 5.5 Hz), 2.4 (1H, m), 2.36 (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,J =
7.0 Hz), 0.98 (3H, t, J = 7.0 Hz) (free form)
Mass (ESI) : 456(M"+1)
Examples 31 and 32

15 Synthesis of 1-(4,5a-epoxy-3-hydroxy-17-methyl-morphinan-6c.-yl)-
pyrrolidin-(2S)-carboxyl diethylamide-tartaric acid salt (Compound 31), and 1-(4,5a-
epoxy-3-hydroxy-17-methyl-morphinan-6p-yl)-pyrrolidin-(2S)-carboxyl

diethylamide-tartaric acid salt (Compound 32)

Og,NEt,

o)




yl)-phthal i m de produced by the nmethod described in Exanple | 1 was

di ssolved, and 61 ng (1.61 mmol) of sodi um borohydri de was ad@JANUABY 2007 at
OC, followed by stirring the mxture fdr 2 hours. Thereafter, aqueous
saturated sodi um hydrogen carbonate solution was added to the reaction

m xture, and the resulting mxture was 5 extracted with chloroform O ganic
| ayers were conbi ned, washed with saturated saline, dried over anhydrous
magnesi um sul f atl 28l ebiokusner BBaug (bt ommallof3-benzaloxyearbenydexy-4%he obt ai ned
crude producléx;l/\g purified by silica %gl colum chromat ography to obtain

130 ng (yi éP ethyl-G-oxemogihinagrand B8 reg (k7 omenpl) fdwparin@cidsverahi s product
was converted to tartaric acid salt to obtain the 10 captioned conpound 25.

"H NMVR ( ppriyiSseiss: and A 15 apg0398 mmpd) of (§proking digghylamidg Wag added, fplloyed g 2 1) |
6.63 (0.5H, d, J = 8.2 Hz), 6,56 (0.5H, d,.J =8.2 H), 6.51 (0.5H, d, J =
8.2 Hz), 6.0y7eptingsthe mixturgtogetlpy for2 hoprs whilpazeotrepically remgvinggvagerjip) | 5. 22
(0.5H,_d, J =8.0 Hz), 4.70 (1H dd, J = 6.0, 3.3 Hz), 4.0-4.1 (0.5H, 15 m,
3.6-3.7 (0.291il bath at(4§98C3 ABex allqwing thezeagtion Jolutien t§ool o mom 4 (2H, ),
2.0-2.1 (2H m, 1.6-1.7 (IH m, 1.2-1.6 (34 _m, 0.8-0.9 (1H m, 0.5-0.6
(2H, m), O.tamperaturg, 2Amlapf g solators ennigining §8 mg(1)58 mmonadisodimanpl e 26- 1
(27-1) 20 Synthesis of 2-(3 -benzyl oxy-17-cycl opropyl nmethyl-4,5 a-epoxy- |
4- hydr oxy- ¥erqberaydridrinmythandl ys asddedp aml die mgsapting mintyrd ovas stigedat
(di astereomer mxture) (Conmpound 126) OH ~N Od O N OBn 126 16 JANUARY
2007 108 Irporpdemperauraior 3 houso dqpgousFaiaied sagium hydrogen carbonate
N-(17-cycl opropyl met h%ﬁlﬁ‘; 4, 5a- ) ) )
epoxy- 3, 14-sgiubpl e pdéask o thawsactmm mixpurpranddhe reswléiing migueewapsxtragiedmet hod
described in Exanple 11 was dissolved, and 1.76 g (12.7 mol ) of potassium
10 with ethyl acetate. Organic layers were combined, washed with saturated saline,
dried over anhydrous magnesium sulfate and concentrated to obtain 1-(3-
benzyloxycarbonyloxy-4,5a-epoxy-17-methyl-morphinan-6-yl)-pyrrolidin-(2S)-
carboxyl diethylamide (diastereomer mixture) as a crude product.
This crude product was dissolved in 10 mL of ethyl acetate, and 15 mg of
15 Pd/C was added, followed by stirring the mixture under hydrogen atmosphere at
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
20 yield: 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, CDCl;)
6.74 (1H, d, J = 7.9 Hz), 6.53 (1H, d, ] = 8.2 Hz), 4.58 (1H, dd, J = 13.0, 1.6 Hz),
25 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, J = 7.0 Hz), 1.09 3H, t, ] = 7.0 Hz), 0.8-1.0 (2H, m)



carbonate and 0.5 nL (4.70 mmol ) of benzyl brom de were added, followed by 5
stirring the mxture at roomtenperature for 18 hours. Ther eaf BtANUARY #0051
water was added to the reaction m xturig, and the resulting m xture was
extracted with ethyl acetate. Oganic |ayers were conbi ned, washed with
wat er and saturated saline, dried over anhydrous magnesi um sul fate and
concentrated to obtain a crude product. The obtained crude product was then
di ssol ved i(freeafominyed sol ution of 30 mL of 10 nethanol and 10 mL of
chl oroform and 161 (4.26 mmol) of sodium borohydride was added at OC,
fol | oned bMassiEPDng49@& M xture for 2 hours. Organic |ayers were combined,
washed with saturated saline, dried over anhydrous nmagnesi um sul fate and
concent r at é®mpouodBai n a crude product. The obtai ned crude product was
purified by silica gel colum chromatography to obtain 1.90 g (2 steps
yi el d: 80% HaWMRIGpihé3 @itz k8 Igonpound. Mass (El) : 5 64(M Exanpl es
26-2 and 27-2 Synthesis of
2- (3- Benzyl 6:69-(111, dy&Foh? &ln)) vl hHL-di, J5a 3@pidr)y 4 44- (¥l doX = 8.2diphB.Aan- 6p- yI ) -
2, 3-di hydr o- 3- net hoxycar bonyl net hyl -i soitidol-I -one 20 (Conpounds 226 and
227) OH >3-4 @&hme, 3.268.8(3H, m),308n3.1228Hamy 22977(1iHh d10 =ni8.6HA)R.6€e, 200 ny
(0.35 mmol ) of 2-(3-benzyl oxy-17-
cycl opr opy (8t iy 2. U2 S5a(SEp ony2. 4 U (3,a),0x9-2 io@phmah 782 (AH,-m), iysdt 3XPH2, 3 16
JANUARY 2007 109 di hydro-isoi ndol -1-one obtained in Exanple 26-1 was
di ssol ved, mnd.2A17 (3, ) .140 Ghnpl = b6 Hz), 1.02 3H, t, ] = 7.0 Hz), 0.8-0.9 (1H, m)
(car bonet hoxynet hyl ene) tri phenyl phosphorane was added thereto, followed by
heating théfred formpe to reflux for 15 hours. Thereafter, aqueous saturated
sodi um hydrogen carbonate sol ution was added to the reaction mxture, and 5
t he nesul t Mags ESD udeOMES 1pxtracted with chloroform Organic |ayers were
conbi ned,

Example 33-1

Synthesis of 1-(4,5a-epoxy-14-hydroxy-17-methyl-3-methoxy-morphinan-6f3-

yl)-piperidin-3-carboxyl diethylamide (diastereomer mixture) (Compound 233)

15 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 (yield: 12%) of the captioned compound was obtained.
Mass (ESI) : 484(M"+1)

Example 33-2

20 Synthesis of 1-(4,5a-epoxy-3,14-dihydroxy-17-methyl-3-morphinan-63-yl)-

piperidin-3-carboxyl diethylamide (diastereomer mixture)-tartaric acid salt

(Compound 33)



washed with saturated saline, dried over anhydrous magnesi um sul fate and
concentrated to obtain a crude product. The obtai ned crude pr&&u’@l”%ﬁgzoo-’
purified by silica gel colum chromat bgt aphy to obtain the captioned
conpound as 33 ng of low polarity conponent and 38 ng of high polarity

component (yields: 15% and 17% 10 respectively). Low polarity conponent:
Mass (El): 620(M High polarity conmponent: Mass (ElI) : 620(M Exanple
26-3, 27-3 Synthesis of 2-(17<¢yg opyl met hyl - 4, 5a- epoxy- 3, 14- di hydroxy 15
nor phi nan- 6(3-yl ) - N's Q
2, 3-di hydr o- 3- met hoxycar bony| metqyt j | Az @qpetartaric acid salt
(Compounds 26 and 27) OH N CO2ik %\ I 226 and 27 In 4 nL of
met hanol, 33 ng (0.05 nmol) of thé& Rpw p rity conponent of 2-
(3-benzyl oxy-17-cycl opropyl net hyl 8a- epoxy- 14- hydr oxy- nor phi nan-6(3-yl)-2,
3- 20 di hydro- 3- net hoxycar bonyl net hyl Q%o0i ndol -1 - one obtained in Exanpl e
26-2 was di ssolved, and 19 ng of Pd/C was added thereto, followed by
stirring the mxture under hydrogen aBdpsphere at room tenperature for 20
hours. The reaction mxture was then filtered through Celite , and the
obt ai ned fil tratleavwaneovivdat todhemethodslgscaibad iIBEganplary2, 2810 1-@10-a crude
product. The obtai ned crude product was purified by silica gel colum
chr omat ogr &pbyy-1 4-hpdroay+1 7abethy-{-yietHody-nserphined-6f rdepiberidm St carbexyt apt i oned
conpound 26: This product was converted to tartaric acid salt to obtain the
capt i oned clethydemitieZdiastsreprreNvRxtupg) wptair@dOn Mampler331R )6 mBdi¢ldi4%) J = 6.8
Hz), 7.53 (1H, d, J = 7.4 Hz), 7.46 (1H t, J = 6.8 Hz), 7.36
(1H, d,9=7. #fifiee Cornb¢fithe daptioBe@ bopGIndE3Whschbtained. 8 ThiHapdu wed (111, d, J
converted to tartaric acid salt to obtain the captioned compound 33.
'H-NMR (ppm) (300 MHz, CDCl5)
6.70 (1H, d, J = 7.9 Hz), 6.56 (1H, d, J = 7.9 Hz), 4.70 (0.5H, d, J = 7.9 Hz), 4.63
(0.5H, d, J = 7.9 Hz), 3.2-3.4 (4H, m), 3.09 (1H, d, J = 18.5 Hz), 2.8-3.0 (3H, m),
10 2.60-2.75 (2H, m), 2.3-2.5 (4H, m), 2.35 (3H, s), 2.1-2.2 (2H, m), 1.7-2.0 (3H, m),
1.2-1.7 (6H, m), 1.18 (1.5H, t, J=7.0 Hz), 1.17 (1.5H, t, J = 7.0 Hz), 1.10 (1.5H, t, J
=7.0 Hz), 1.08 (1.5H, t, J = 7.0 Hz) (free form)
Mass (ESI) : 470(M"+1)
Example 34

15 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



= 8.0
0

Hz), 4.70 (1H, dd, J = 6.0, 3.3 Hz), 3.57 (3H, s), 3.2-
5- 3. 1) ( ) G ¥ rr)%B Jé“ég’*(gbl”
7

3 5(2H m, 3.03 (1H, d, J = 18.8 Hz), 2.8-2.9 (2H

dt, J 18.6, 5.5 Hz), 2.3-2.4 10 (3H,1, 2.11 (1H, dt, J = 12.0, 3.5 Hz),
1.6-1.7 (1H, m, 1.4-1.5 (34, m, 0.8-0.9 (1H, m, 0.5-0.6 (2H, m, 0.1-0.2
(2H, m (free form Mass (El): 530(M) On the other hand, 38 ng (0.06 nnDI)
o

f the hig ent of 2- 3 bhenzyl gxy-17-cyc |.opropyl net hyl -
5 a-ep oxyq‘fﬁrshyajhﬁéﬁﬁ%%lsﬁaﬁt@n @lu iom, )ISQ mL o? g golution Containing 1020 g

di hydr o- 3- oXyc | met hyl -i 0|ndoI-I-o ajin e 27-2 was
di ssol ved Rﬁég‘ﬁ% ﬁf’%@%ﬁ%l ydeoghlozig agid sakt a @fgﬂﬁgﬂéoggmogﬁgg@yb“- fol | oned
by stirrin der ydr ogen at sphere at .room tenperature for
20 hours. %gb”é’é{éﬁetkﬁ 162l lénfﬁ‘@ﬂi‘aF‘? wasradded: s thaesliing e | and the
obtained filtrate was concentrated to Obtﬁln a crude product. The obt ai ned
crude proddRMUfRYap3ITed A dogy topespipedar fhows| (e EASHIEMBIENY to obt ain
17 ng (yield: ee f rmof t he captl oned conpound 27. This product
was cohver t *&retdotﬁ%%{l&e 1&6 8 ahes%ht%m%ﬁ%feaw cqnﬁ@lt@éﬁslu droche ebknsdnd 27.

1H NVR (ppm) .(300 MHz, CDCl3) 7.83 (1H, d, J = , 71.4-7.5 (2H, m,
7.35 (lH aeSI e:aque@umura@dﬁgdlpmydapgey carbopate solztlmzyvas addsd, gndheq. 3 = 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. 5esclltmg rmxturs V@Q e(itmtectjwnb chlomferny, ) Orggnigdayersyverg combinedg 7 Hyz) |
2.8-2.9 (2H, (3 2.2-2.4 (3H, m), 2.11 (1H, dt, J = 12.0,
3.5 Hz), 1eva§b@dmﬂvsazt9med sgmne ﬂrled gzve/r anhyglropy magnesium splfatgpndy ' 0.8-0.9 (1H,
m, 0.5-0. 01023 (l_freeforrr) I\/ass(EI) . 530(M

Ex arrp e 28 cgnquﬁpqqé@ gbtgin a crude product he obtained crude product was purified by

2- (17 cyclopropylnethyl 4, 5(x-epoxy-3

mor phithan- llsage) coumn g Qgrfi%.t%eb%bi 4@ g&ﬂé@af‘?%ﬁ PEl%cid salt (Conpound

28) OH N O ON
cyclopropylmethyl-4,5a-epoxy-6a-[4-(ethoxycarbonyl)butylamino]-morphinan-3,14-

diol.
In 30 mL of toluene, 4.46 g (9.77 mmol) of this purified product was

dissolved, and the mixture was heated to reflux for 72 hours. The reaction solution

15 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, CDCl5)

20 6.73 (d, ] = 8.0 Hz, 1H), 6.54 (d, J = 8.0 Hz, 1H), 4.82 (d, J = 3.8 Hz, 1H), 4.67 (dt,
J =135, 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, J = 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)

25 2959, 2823, 1655, 1499, 1463, 1310, 1160, 1116, 1070, 1040, 978, 951, 859, 802,
759
Mass (EI) : 410(M")



[ 11 v OH 28 1In a mxed solvent of 7 nL of nethylene chloride and 25 niL
of chloroform 150 ng (0.32 mmol) of 16 JANUARY 2007
2-(17-cycl opr opyl net hyl - 4, 5a- epoxy- 3, 1#tdi hydr oxy- 10

mor phi nan- 6( 3-yl ) - 3- hydr oxy- 2, 3-di hydro-i soi ndol -1 - one (di astereoner

m xture) produced by the nethod described in Exanple 25 was di ssol ved, and
0.22 nL (1.73 mmol) of boron trifluoride ether conplex and 0.28 nL (1.73
nunol ) of t¥¥ammgB&ilane were added at OC, followed by stirring the mxture
for 22 hours. Thereafter, aqueous saturated sodi um hydrogen carbonate

sol uti on was addwathesisofid-(1 éarelppapiimetiykthoecpoayd, idndihydowy+ i ng ni xture was
extracted with chloroform Oganic |ayers were conbined, washed with

sat ur at ed gaeiphimanderdit3 dearylayrptdiocsonniastirenmersuikfuat)dadart aaheadnt r at ed
to obtain a crude product. The obtained crude product was purified by
silica gel (E@mmﬁnfgﬁi)orrat ography to obtain 55 ng (yield: 38% of free form
of the captioned conpound 28. This product was converted to tartaric acid 20
salt to obtain the captioned cq ngH28. ' H-NMR (ppn) (300 MHz, CDCL3)
7.85 (d, J = 8.2 Hz, 1H), 7..58-7.N 3H) ,06.79 (d, J = 8.2 Hz, 1H), 6.62

(d, J = 8.2 Hz, 1 H, 4.68 (d, X bz 4.52 (d, J = 16.8 Hz, 1
H, 4.44 (d, J = 16.8 Hz, 16 JAN 200y 4.27 (ddd, J = 12.86,
8.2, 4.4 Hz, 1H), 3.11 (d, J = 5.5 1H) : d, J =18.4 Hz, 1H),

2.70-2.59 (m 2H), 2.39 (d, J = 6. , 2. .12 (m 3H), 1.72-1.49

(m 4H), 0.93-0.79 (m 1H), 0.58-0.50 ( 2i—|), ~17-0.11 (m 2H) (free form
IR (cm1) (KBr) 5 3075, 3004, 2925, 2818, 1658, 1622, 1498, 1455, 1377,
1330, 9307, 1279, 1228, 1188, 1153, 1337, 1069, 1051, 1034, 981, 943, 919,
884, 859, 740 Mass (ElI) : 458(M+) Exanple 29 Synthesis of
1- (4, 5a- epoxy- 3,040 aalhgHFIdKy260meéd. 6y momd)y phl -0khe®{@ropylmethyl-4,50-
pyrrolidin-(2S)-carboxyl diethylamdetartaric acid salt (Conpound 29)
" ~ONEt Z epoxy-3,14-dihydroxy-morphinan-6a-yl)-pyrrolidin-2-one produced by the method
described in Example 34 was dissolved, and 6.0 mL (2.16 mmol) of 0.36 N
LDA/THF solution was added at 0°C, followed by stirring the mixture for 30 minutes.
10 Thereafter, 0.23 mL (1.96 mmol) of benzyl bromide was added, and the mixture was
stirred 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
15 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, CDCl5)
7.33-7.18 (m, 5H), 6.72 (d, J = 8.0 Hz, 1H), 6.53 (d,J = 8.0 Hz, 1H), 4.79(d, ] =
20 4.1 Hz, 1H), 4.67 (dt, J = 13.2, 4.1 Hz, 1H), 3.50-3.38 (m, 1H), 3.28 (q, J = 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)



N, ."10 No OH 29 1In 15 nL of toluene, 300 ng (1.00 nmol) of agxyobrphQ
and 244 ng (2.00 nmml) of benzoic acid were dissol ved, and 20‘%%&3(\%@#8"
mrol ) of (S)-proline diethylamde waslzidded, followed by heating the

m xture to reflux for 12 hours while 15 azeotropically renmoving water in an
oil bath at 145C. After allowing the reaction solution to cool to room
tenperature, 188 z}g (3.00 mol ) of 10 nL of sodium cyanoborohydride

sol ution i MRAEMNABBWas added, and the resulting m xture was stirred at
room tenperature for 3 hours. Agueous sat urated sodi um hydrogen carbonate
sol ution was 2d44eP3801e4%e 1pEAHAIBN1 4k L & 13dhdl X7Re LB UL PnEP T %8s e was 20
extracted with ethyl acetate. Organic | ayers were conbi ned, washed with
saturated Y& B¥e 748y702d over anhydr ous nmagnesi um sul fate and concentrated
to obtain a crude roduct. The obtained crude product was purified by
silica gel Méﬁ%ﬁ&%ﬁ%ﬁat ography to obtain 202 ng (yield: 44% of free form
of the captioned 16 JANUARY 2007 113 conpound 29. This product was
conver?ed tExample 3¢4lc acid salt to obtain the captioned compound 29. 1H NMR
(ppm (300 MHz, CDC13) 6.69 (1 H d, J =8.2 Hz), 6.52 (1H, d, J = 8.2 Hz),
4.52 (1 H, d, J Synghegisiaf)-(3denzlowy-E-arlqmepylmpthyB409-epory-1¢-hydroxy18. 4 Hz) ,
2.6-2.7 (2H, , 2.51 (1H, dd, J = 18.2, 5.9 Hz), 2.3-2.4 (2H m, 2.34
(3H, s), 2.morphmapndp-ylipyrralidin2-aqne(Epmpaynd 136-1.55 (3H, nm), 1.1-1.3 (1H,
m, 1.07 (3H, t, J =7.0 Hz), 1.01 (3H, t, J =7.0 Hz) (free form Mass
(ESlI) : 456(M +1) Exanple 30-1 10 Synt®Hsi

1- (4, 5a- epoxy- 14- hydr oxy- 3- et {9
yl)-pyrrolidin-(2R)-carboxyl diethyll

In 5 mL of DMF, 219 mg (0.53 mmol) of 1-(17-cyclopropylmethyl-4,5a-

10 epoxy-3,14-dihydroxy-morphinan-6a-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

15 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.

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

7.43-7.29 (m, 5H), 6.77 (d, ] = 8.2 Hz, 1H), 6.54 (d, ] = 8.2 Hz, 1H), 5.18 (d, ] =
11.8 Hz, 1H), 5.09 (d, J = 11.8 Hz, 1H), 4.79 (d, J = 3.8 Hz, 1H), 4.70 (dt, ] = 13.4,
3.8 Hz, 1H), 3.76 (td, J = 8.2, 5.8 Hz, 1H), 3.28 (td, ] = 8.5, 5.8 Hz, 1H), 3.10 (d, ] =



Ove 230 In a manner simlar to the method described in Exanple 1-1, usi 9
oxycodone in place of dihydrocodei none, and using (R)-prolindSdANPARY 2807 e
in place of 1,2,3,4- 15 tetrahydroqui n@line, 62 ng (yield: 26% of the
captioned conpound was obtained. Mass (ESI) : 470(M +1) Exanple 30-2

Synt hesi s of 1-(4, 5a-epoxy- 3, 14-di hydroxy-17-net hyl - nor phi nan-6(3-yl) -
pyrrolidin- (25) carboxyl diethylamde -tartaric acid salt (Conpound 30) 16
JANUARY 2067 HzaWo3nNgtd, J ﬁ]18r<f1/Hz BDOR673020 (o, 12 H)at8@40.&li (i, 1&E), 056t he

nmet hod described in Exanpl e 1-2, using 1-(4,5a epoxy-14-hydroxy-3-nmet hoxy- |
7- met hy| - mO4SHih 2469 3330198-(pyr2ﬁﬂ i di n-(2R) - carboxyl diethyl am de obt ai ned
in Exanple 30-1, 42 ng (yield: 71% of free formof the 5 captioned conpound
30 was obt dRre®’ )@‘HB@ product was converted to tartaric acid salt to obtain
t he captioned conmpound 30. 'H NWR ( 9 56%300 MHz, CDC13) 6.70 (1 H, d, J =
8.2 Hz) 6. 52%%, 29217 23868,]168171934—121)60 Al (1453-11463 1B78, 13®, H287, W632 (1 H,
t, 8.2 Fhé 8 (1H m, 3.4-3.7 (2H, m, 3.10 (1H d, J = 18.4 Hz),
3.0- 351 1320 H17f4r;)1122 605@,841(§Q|9 §94, 788, §54(1H dd, J = 18.4, 5.5 Hz), 2.4
(1H, m, 2.36 (3H, s), 2.1-2.2 (2H m, 1.7-2.0 (5H, m), 1.45-1.65 (3H, ),
1.3-1. 4 (1Masa1EI)1SQ@(M3H t, J = 7.0 Hz), 0.98 (3H, t, J = 7.0 Hz) (free
form Mass (ESI% . 456(M +1) Exanples 31 and 32 15 Synt hesi s of

1- (4, 5a- ep@&?m@ e3fd2 oxy- 17- met hyl - nor phi nan- 6a-yl ) - pyrrolidin-(2S)-carboxyl

di et hylam detartaric acid salt (Conpound 31), and 1-(4, 5a-
Synthesis of 1-(3-benzyloxy-17- cyclopropylmethyl -4,50-epoxy-14-hydroxy-

morphinan-6a-yl)-3-ethyl-pyrrolidin-2-one (diastereomer mixture) (Compound 236)

OH

>

s
s
N -
PN B
< = ‘v é/\
-~ - I

10 236
In 5 mL of THF, 248 mg (0.50 mmol) of 1-(3-benzyloxy-17-
cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6o.-yl)-pyrrolidin-2-one
obtained in Example 36-1 was dissolved, and 4.1 mL (1.48 mmol) of 0.36N
LDA/THF solution was added at 0°C, followed by stirring the mixture for 1 hour.
15 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 magnesium sulfate and concentrated to obtain a crude product.
20 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



epoxy- 3- hydr oxy- 17- et hyl - nor phi nan- 6p-yl)-pyrrolidin-(2S)-carboxyl

di ethyl am detartaric acid salt (Conpound 32) H O NEt2 "' H* 0 NEUJANURRY 2007 |
NOIvjvOo~ \ I \ OHOH 31 32 16 JANARY 2007 115 In 20 nL of tol uene,
188 ng (0.45 nmmol) of 3-benzyl oxycarbonyl oxy-4, 5a-
epoxy-17-met hyl - 6- oxo- nor phi nan and 88 ng (0.72 mmol) of benzoic acid were
di ssol ved, and 115 ng (0.68 mmol) of (S)-proline diethylam de was added,
foll owed by hedynthgsit b€ 14l *tyiepropylmefhyli, Sheapotp-3hdudibydshky-e azeot ropi cal |y
renoving water in 5 an oil bath at 145C. After allow ng the reaction

sol uti on t onarpbinan-6orydpiettydpperolidin2eonel(@iasterevined nfivfurd)itataricagiddatti ng 99 ny
(1.58 mol ) of sodium cyanoborohydride in nethanol was added, and the
resul ti ng fCripoend\®s) stirred at roomtenperature for 3 hours. Agueous
saturated sodi um hydrogen carbonate solution was added to the reaction

m xture, and the resulting m xture wagHextracted 10 wth ethyl acetate.

Organic |ayers were conbi ned, P yeShgd M+t satyrated saline, dried over
,Ied o0 obtain 1-(3-

benzyl oxycar bonyl oxy-4, 5a-epoxy- 1Z-fig M5g§§§phgnan-6-yl)-pyrrolidin-(2s)-
car boxyl diethylam de (diastereoner r S crude product. This crude
product was dissolved in 10 nL of et acetate, and 15 ng of 15 Pd/C was
added, followed by stirring the mxture Pfdler hydrogen atnosphere at room
tenperature for 20 hours. The reaction mxture was filtered through Celite,
and the obtained filtrate was concentra2®d to obtain a crude product. The
obt ai ned crude product was purified by silica gel columm chromatography to
obtai rb 13 ng ( 2In $0 efisofrnethanol 61 A%hg ¢0.32 mewol} of M(Bberdytoxgati oned conpound
31, and 9 ng (2 steps 20 yield: 4.6% of free formof the captioned conpound
32. This prgdupiopwasethyt-adnioeeiosg- ldchyidadyanhbmphirtindos ol 3 -dthyl giymlidint he
captioned conpounds 31 and 32. Conpound 31

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,

10 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

15 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, CDCl3)
6.73 (d, ] = 8.2 Hz, 1H), 6.53 (d, ] = 8.2 Hz, 1H), 4.85 (d, J = 3.8 Hz, 1H), 4.65 (dt,

20 J=13.2,3.8 Hz, 1H), 3.56 (g, J = 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 (1, 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)



'HNMR (ppn) (300 MHz, CDC13) 6.74 (1H, d, J = 7.9 Hz), 6.53 (1H, d, J = 8.2
Hz), 4.58 (1H, dd, J = 13.0, 1.6 Hz), 25 3.7-3.8 (1H, m, 3.(21%.“&8(\5%,20%,
3.0-3.1 (1H M, 2.94 (1H d, J = 18 51%%), 2.7-2.8 (2H ). 2.4-2.5 (1H,
m, 2. 38( s), 2.1-2.3 (4H, n), 1.7-1.9 (4H, m), 1.5-1.7 (2H ),
1.2-1.3 (1H, m, 1.20 (3H, t, J = 7.0 H), 1.09 (3H t, J = 7.0 Hz), 0.8-1.0
(2H, m 16 JANUARY 2007, 116 (free form Mass (ESI) 440(M +1) Conpound 32
1H NVR (pprPyIaS(SéBD M3|§(MOD013) 56.69 (1H, d, J = 7.9 Hz), 6.53 (1H, d, J =
8.2 Hz), (1H, d, J = 8.2 Hz), 3.55- 3.65 (1H, ), 3.2-3.5 (5H, ),

3. 05 3. 10 (Emmnlﬁsﬂzigmi%&m d, J = 18.5 Hz), 2.5-2.6 (2H, m, 2.1-2.5 (5H,
m 41(3H s), 1.9-2 m, 1.7-1.9 (2H, 1.5-1.7 (2H m

' H, , ,
©2-1.3 (2H, ) Synthgsis @éllr(gtbenzylexwl bcsrqiqpronylmzﬂl(ynzawateposy +4-hydroMy), 0.8-0.9
H, rr) (free for 10 Mass (ESI) 440(M +1) Exanple 33-1 Synthesis of
(4, 5a- epdRYPh By= bp?)dwrrnwm@-ﬁmdessermqmmmmne)ﬁcgmpounds 237

) - pi peridin-3-carboxyl diethylamde (diastereoner m xture) (Conpound 233)
OH N ad238) NEt2 "J O W' 233 15 In a manner sinilar to the method
described in Exanpl e 1-1, using oxycodone in place of dihydrocodeinone, and
using pipecolin diethylamde in placgHof 1,2,3,4- tetrahydroquinoline, 96 ny
(yield: 129% of the caption S th ained. WMass (ESI) : 484(M +1)

0 ‘j&/\/\
OBn

237 and 238

< PR

In a manner similar to the method described in Example 36-2, using 1-(3-
benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6a.-yl)-
pyrrolidin-2-one obtained in Example 36-1, and using iodobutane in place of

10 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-

15 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



Exanmpl e 33-2 20 Synthesis of

1- (4, 5a- epoxy- 3, 14- di hydr oxy- | 7- met hyl - 3- nor phi nan- 6(3-yl )- 16 JANUARY 2007

pi peridi n- 3- carboxyl diethylan de (di abi4ereoner nixture) -tartaric acid salt
(Conpound 33) 16 JANUARY 2007 117 OH NM O NNEt2 OH 33 In a manner
simlar to the nethod described in Exanple 1-2, using 1-(4,5a- epoxy-

4- hydroxy- | 7-nmethyl -3 -nethoxy-nmorphinan-6 (3 -yl)-p iperid in-3 -carboxyl
di et hyl ani delardy semponsahef the cs@pgwﬂ coBPRIpd A7 prd Eimsﬁrf@kgﬁ?(o) oférepy (i el d:
749 5 of free formof the captioned conpound 33 was obtai ned. This product
was converPBy (1pW Rofarity cpmpenany of dhq capyorask compound 38 Hysre ehfaidcdonpound 33.

"H NWR (ppm, (300 Miz, CDC13) 6,70 (11-1, d J = 7.9 Hz) 6.56 (1H d, J =
7.9 Hz), 4. TAsSqprodysts yereronvertey tpgariarig agigl sajtptoxhtain thejcaptionasd 1) - 3. 2.3, 4
(4H, m, 3.09 (1H d, J = 18.5 Hz), 2.8-3.0 (3H, nm), 10 2.60-2.75 (2H, n),
2.3-2.5 (419omppunds Fand & ) 2.1.2.2 (2H, M), 1.7-2.0 (3H ), 1.2-1.7
(6H m, 1.18 (1.5H t, J = 7.0 H), 1.17 (1.5H t, J =7.0 H), 1.10 (1 5H
t, J = 7. 6Cqppound3ds (1.5H t, J = 7.0 Hz) (free fornm) Mass (ESI) : 470(Mr
1) Exanpleg 34 15 Synthesis_ of
1- (17- cycl oprSMR apmyBoUMte, £884y)- 3, 14- di hydr oxy-
nor phi nan- 6a- yl -prrrol i di n-2-onehydrochloric acid salt IgICOrIT_'Pound 34) OHV
N O / Il (d, J'5 8:23e3l), 6.53 (d, = 8.2 Hz, 1H), 4.84 (d, J = 4.1 Hz, 1H), 4.63 (dt,
J=12.9, 4.1 Hz, 1H), 3.55 (dt, J = 9.1, 7.7 Hz, 1H), 3.30 (td, J = 9.0, 3.0 Hz, 1H),
3.09 (d, ] = 6.9 Hz, 1H), 3.03 (d, J = 18.4 Hz, 1H), 2.67-2.13 (m, 8H), 1.94-1.74 (m,
10 2H), 1.65-1.24 (m, 10H), 0.96-0.78 (m, 4H), 0.57-0.49 (m, 2H), 0.15-0.08 (m, 2H)
(free form) |
IR (cm™) (KBr)
2928, 1656, 1499, 1459, 1377, 1324, 1262, 1164, 1118, 1070, 942, 859, 796, 752
Mass (EI) : 466(M")
15 Elementary Analysis
Formula: C28H33N204 : 1.00C4H606' 1.35H20
Calced.: C, 60.00 ; H, 7.05 ; N, 4.35
Found: C, 59.96 ; H, 7.34 ; N, 4.37
Compound 38
20 "H-NMR (ppm) (300 MHz, CDCl,)
6.72(d,J = 8.2 Hz, 1H), 6.54 (d, ] = 8.2 Hz, 1H), 4.78 (d, J = 4.1 Hz, 1H), 4.66 (dt,
J=13.5, 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)
25 (free form)
IR (cm™) (KBr)

2929, 1656, 1501, 1459, 1377, 1324, 1262, 1164, 1119, 1071, 942, 859, 795, 750



In 100 nmL of nethanol, 0.445 g (1.96 mmol ) of platinum oxi de was dissol ved,
and the mixture was stirred under hydrogen atnosphere at room EANEARY 2P&
for 2 16 JANUARY 2007 118 hours. Ther&ffter, to this reaction solution, 150
m. of a solution containing 10.0 g (26.5 mml) of nal trexone hydrochl ori C
acid salt and 17.8 g (105.9 mml) of ethyl 4- am nobutyrate hydrochloric
acid salt IQ (gﬁanﬁg s added, and the resulting mxture was stirred at
room t enperdftir 664 hours. The reaction mixture was 5 filtered t hr ough
Celite , t he o ai ned filtrate was concentrated. To the obtained

resi due, %8‘6‘8@3@/ R¥¥%d sodi um hydrogen carbonate sol uti on was added, and
the resulti ng xture was extracted with chloroform Organic |layers were
combi ned, QSR %&I‘F%@a@wlalﬁ@st% 280H26) i ed over anhydr ous naegnesi um

sul fate and e obtain_a crude product. The obtained crude
product was cg{fﬁqc'f(? ,ﬁog Nr%ésgel col utm chr omat ography to obtain 5. 46

g (yi % of 17-

cycl op'Jr‘ opyI ?Fé’f’ﬂ‘glc 4565763 éﬁo&%ﬁ Blél*‘ﬂ-ﬁ6(et hoxycar bonyl ) but yl am no] - nor phi nan- 3, 1
4- diol, In.30 nL of toluene, 4.46 g (9.77 mml) of this purified product
was di ssolEP@&’Pl%sn?t? %H’@ #-*ture was heated to reflux for 72 hours. The
reaction solutian was allowed to cool to_ roomtenperature, and
concentrated to SdBEh&F‘ﬁ of 143 Iﬁ’ﬁézyb?’@dwc?ydopﬁ@)’é‘ﬂ?téb’héé“@P%Dé1@&5@&9&" was
purified by sil|jca gel colum chromatography to obtain 1.78 g (yield: 44%
of free forfﬂ?rahmflﬁéaddbéh(émhidch%@dhayr&bdmrﬂr%w;6%@9@@11%@_@5% Xed to
hydrochloric acid salt to obtain the captl oned conpound 34 "H NVR (ppm
(300 MHz, CDC13) 20 6.73 ( ol Hz, , 6.54 (d, J = 8.0 Hz, 1H),

4.82 (d J=3.8H2IH),’6N(~‘:d- _0135 3.8 Hz, 1H), 3.68 (td, J =
9.3, 5.8 bz, 11, 3.35 (td, J—; |

.3, 5.8 H, , . ) 3.10 (d, J = 6.9 Hz, 1
. L J = 1.57-1.24 (m 4H),
0.90-0.75 (m 1H), 0.56-0. 50 (m -o 0 oH) (free form IR

H, 3.03 (d, J = 18.4 Hz,

(cm1) (KBr) 25 2959, 2823, 1655, 1463 1310, 1160, 1116, 1070, 1040,
978, 951, 859, 802, 759 Mass (El) : 4?%{!\/9 16 JANUARY 2007
239 and 240
10 In a manner similar to the method described in Example 36-2, using 289 mg

of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6o-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.

15 Mass (EI) : 604(M")
Examples 39-2 and 40-2

Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6a-yl)-3-(4-methyl-benzyl)-pyrrolidin-2-one-tartaric acid salt
(Compounds 39 and 40)



119 Exanpl e 35 Synthesis of
1- (17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14-di hydr oxy- 16 JANUARY 2007
nmor phi nan- 6a-yl ) - 3-benzyl - pyrrolidin-2t2ne (diastereomer m xture) -tartaric
acid salt (Conpound 35) OH >N =0 00 'N OH5 35 In 10 nL of THF, 269
ng (0.65 mmol) of 1-(17-cycl opropyl nethyl -4, 5a-
epoxy-3,14-dihydroxy-nnrphinan-Ga yl)-pyrrolidin-2-one produced by the

nmet hod described in Exanp| e ¥di ssol ved, and 6.0 nL (2.16 mmol) of
0.36 N LDA/ THF sol ution aou tC Ofollomed by stirring the m xture
for 30 mnutes. 10 Thereafter, \ ] nqp of benzyl brom de was
added, and the m xture was stl 1 s. Agueous sat urated
sodi um hydr ogen car bonate sol ut| s a ed ke reaction m xture, and
the resulting m xture was extract chloroforn1 Organic |ayers were

conbi ned, washed with saturated sallne dried over anhydrous magnesi um
sul fate and concentrated to obtain a %d product. The 15 obtai ned crude
product was purified by silica gel cofumr—chronatography to obtain 49 ny
(yield: 159 of free formof the capti oned conmpound 35. ThIS roduct was
converted to taft amaenecﬂraﬂ@réptthq@e%@défswrlb%mcl%z@mm% mgs5. ' H NVR
(ppn) (300 MHz, CDC13) 7.33-7.18 (m 5H), 6.72 i J = 8 0 Hz, 1H), 6.53 (d,
8.0 Hzof 14§ benzy?@yew cypl&promdmthyl fléa eppﬁy-l -hgdroggmorphisan-§ay)-4. 1 Hz,
IH) 3.50-3.38 (m (g 1 3.21-3.10 (m 2H), 3. 03
(d, J = 18 37(4+rﬁeth>11|=ben221)-10511211 B-chme Qwﬁlne@nzfzcam 39ty 1244mg (vieldos- 1. 93 (m
| H), 187168% 158122(m4|—|),093077m1141§ 0.58-0.50
(m 289), 06i¥)offoe (mn (Grigh gofarisy compeyendef SEnanynezowmporpd 3P pnd ki ' ) (KBr)

2936, 2858, 1648, 1619, 1498, 1459, 1438, 1321, 1276, 1173, 1119, 1071,
1031, mg (yield: 16%) of free form (low polarity component) of the captioned compound

40 were obtained. These products were converted to tartaric acid salts to obtain the
captioned compounds 39 and 40.
Compound 39
10 "H-NMR (ppm) (300 MHz, CDCl;)
7.08 (s, 4H), 6.70 (d, J = 8.2 Hz, 1H), 6.52 (d, J = 8.2 Hz, 1H), 4.84 (d, ] = 4.1 Hz,
1H), 4.64 (dt,J = 13.2, 4.1 Hz, 1H), 3.44 (dt, ] =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,
15 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
20 Formula: C3;H3gN204+1.10C4HgO¢- 1.55H,0
Calcd.: C, 61.58 : H, 6.39 ; N, 3.96
Found: C, 61.78 ; H, 6.79 ; N, 3.96

Compound 40



918, 801, 748, 702 Mass (El): 500(M) 5 Exanple 36-1 Synthesis of

1- ( 3- benzyl oxy- 17- cycl opr opyl net hyl - 4, 5( X- epoxy- | 4- hydr oxy- 16 JANUARY 2007
nor phi nan- 6a-yl)-pyrrolidin-2-one (Conppund 136) OH OO ONL/ OBn 136 In 5
m. of DMF, 219 ng (0.53 mmol) of 1-(17-cycl opropyl nethyl-4,5a- 10

epoxy- 3, 14-di hydr oxy- nor phi nan- 6(x-yl ) -pyrrolidi n-2-one produced by the
method described in Exanpl e 34 was di ssolved, and 738 ng (5.34 mmol) of

pot assi um EaNMR ppm)AAE0 O/H2a GRCk)L. 60 nmol ) of benzyl broni de were added
thereto, followed by stirring the m xture at roomtenperature for 96 hours.
Aqueous sat Urkk @d] =SotiHard by drlégen’ T 820dn 2, 631 (d,iJon8.ddlz, AHNedS 3 @, t he
reaction mxture, and the 15 resulting m xture was extracted w th diethyl

et her. Or gart 8.2IH&dHg, 480 &, d b8 blzg | H), Wetsh@t) Jwei 1 h2 S8 tizat ldy 3t (thd,= dri ed
over anhydrous magnesium sul fate and concentrated to obtain a crude
product . THe5,3bt HznHd), 31289 oIy, 2 <. pumi,fAH02 B§-2. & (ni,cdl)g2B2 €l um
chromat ography to obtain 265 ng (yield: 99% of the captioned conpound. 20
' H NVR ( ppr3H)( 306- 1INtz (m, D018 PO-0. B3y, 12D, §.68-05@)(m, BHJ,0.{@0.10 (m,8H) Hz, 1H),
6.54 (d, J =8.2 Hz, 1H), 5.18 (d, J = 11.8 Hz, 1H), 5.09 (d, J = 11.8 Hz,
1H), 4.79 ((@ee orm)3.8 Hz, 1H), 4.70 (dt, J = 13.4, 3.8 Hz, 1H), 3.76 (td, J
= 8.2, 5.8 Hz, JiH), 3.28 (td, J =8.5, 5.8 Hz, 1H), 3.10 (d, J = 16 JANUARY
2007 121 dRdcwz) (KB, 3.03 (d, J = 18.4 Hz, 1H), 2.67-1.20 (m 15H),
0.87-0.81 (m 1H), 0.56- 0.49 (m 2H), 0.13-0.08 (m 2H). IR (cms) (KBr)
2955, 2927, 29%58,16168002,18134, 1436073761 3823, 122453,161.413 8, 1B0894 1,368, 797287,
1263, 5 127(;21 1174, 1123, 1050, 941, 909, 854, 788, 764

10 Mass (EI) : 514(M")
Elementary Analysis
Formula: C3,H38N204°2.30C4HgOg 0.30H,0
Caled.: C, 57.23 ; H, 6.33 ; N, 3.45
Found: C, 57.19; H, 6.10 ; N, 3.24
15 Examples 41-1 and 42-1
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
20 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.



Mass (El): 500(M Exanple 36-2 Synthesis of
1- ( 3- benzyl oxy- 17- cycl opr opy! net hyl - 4, 5a- epoxy- 14- hydr oxy- 16 JANUARY 2007
nmor phi nan-6a-yl)-3-et hyl -pyrrolidin-2-B8 (di astereoner m xture) (Conpound
236) OH>>'NO ONv\ OBn 10 236 In 5 nL of THF, 248 ng (0.50 mwol ) of
1- (3- benzyl oxy-17- cycl opropyl nethyl -4, 5 a-epoxy- |
4- hydr oxy- mor phi.pan-6a-yl)-pyrrol idin-2-one obtained in Exanple 36-1 was
di ssol ved, r@i‘gqﬁﬂl 6%&(112. 48 mmol ) of 0.36N LDA/ THF sol uti on was added at
0C, follo by . stirring the mxture for 1 hour. 15 Thereafter, 0.08 nL
(0.99 nnnrﬁgﬁﬁx*ﬁdﬂéiﬁ%ﬂﬁLaas added thereto and the resulting mxture was
stirred for 3 hqurs. Aquequs saturated sodi um hydrogen carbonate sol ution
was added to t he’YP E‘FPg}ef(ﬁ?’ﬂ%ﬁ’@?méﬁ’&thﬁ’hé’sﬂe@ﬂﬁﬁﬂg"ﬁh)’&raﬂé was extracted
with chloroform O.ganic |ayers were conii ned, washed with saturated saline,
dried over BARYBARGL-Yradrhddlugr-berzybpyraidincprasiartang add salt Giampawngs cr ude
product. 20 Th((a1 gbt ai ned crude product was purified by silica gel colum
chr onat ogrﬁéﬁ\}"‘ #8) obtain 176 ng (yield: 67% of the captioned conpound.
Mass (El) :528(M+) Exanple 36-3 16 JANUARY 2007 122 Synt hesis of
1- (17-cycl opropyl net hyl - 4, 5a- epox O 14- di hydr oxy-
nor phi nan- 6a-yl ) - 3-et hyl - roly di neo(di astereoner mxture) -tartaric
SPC

acid salt (Conpound 36) OH >- - %6/\5@\10 m. of nethanol, 171 ng
I/O
E
0

H

41 and 42

In a manner similar to the method described in Example 36-3, using 195 mg
of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6o.-yl)-
3-(4-fluoro-benzy!l)-pyrrolidin-2-one obtained in Example 41-1, 105 mg (yield: 63%)

10 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

15 "H-NMR (ppm) (300 MHz, CDCl;)

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, ] = 8.2 Hz, 1H), 4.84 (d, J = 4.1 Hz, 1H), 4.64 (dt, J = 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),

20 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



cycl opropyl met hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6a-yl)-3-eth i n-
2- one (diastereoner m xture) obtained in Exanple 36-2 and 108 gﬂ@&{;&a\gg’éoq

mmol ) of o- phthalic acid were dissolvied, and 150 ng of Pd/C was added
thereto, followed by stirring the m xture under hydrogen atnosphere at room
tenperature for 19 hours. 10 The reaction mxture was filtered through
Celite , a tZ@IQ ined filtrate was concentrated. To the obtained

resi due, %555 ) Yed sodi um hydrogen carbonate sol ution was added,
and the reﬁfglth’_‘%¥ ure was extracted with chloroform Organic |ayers
wer e conbi mQ§Xﬂtrlsaturated saline, dried over anhydrous magnesium

sul fate and con rat a e product. The 15 obtai ned crude
pr oduct wasT éﬂ q4| ébé Qﬁof@ﬁﬁ’i@hron&t ography to obtain 68 ng
(yield: 48 I oned conmpound 36. This product was
converted {% fgr§gsgé éfh(g HF‘%@?Q% the captioned conpound 36. 'H NWR
(ppm (300 6.53 (d, J = 8.2 Hz, 1H),
4.85 (d, J%ds%g’%kl%%l (3dfi7 P82é33—132 3.8 Hz, IH), 3.56 (q, J =

8.0 Hz, CBBO&édJ 5.9, 3.3 Hz, 1H), 3.10 (d, J = 6.6 Hz, 1H), 3.03
(d, J = 18CAmAPUnd e " 2 65.2.50 (in, 2H). 2.49-2.10 (m 5H), 1.95-1.70 (m -

0. 55-0. 45 @Mpm&”qmﬁég&ms 20y (Tree form 16 JANUARY 2007 123 Mass
El . 438 8-1

153 benzy! &) E58 §p5r?§£gz+ B0 P8 52 Eads 20 hgaa - 82 e, 18,
g@%phgzzgdﬁ%yé) af M%7 bl 296 P Mlhrsiotdial m 100 4 5 b Hiet hod
escri pe usi

oo oy 1RO |Jop§é§3mg,hwx% B, 5%@@4@; WA ST BN AR Bl ) -

rrolidin obtai ned in Exa and usi ng | odobut ane i | ace of
Py 80,2065 3% oS b ST EB' S 390 10,580 e "I O PR A, e

(free form)
IR (cm™) (KBr)
2932,1657, 1509, 1459, 1439, 1323, 1272, 1222, 1158, 1119, 1071, 941, 859, 795,
15 757
Mass (EI) : 518(M")
Elementary Analysis
Formula: C31H35FN204°2.50C4HeO¢*2.20H,0
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
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 i odoet hane, 203 ng (yield: 62% of the captioned conpound was,k obt aj as
a diastereoner mxture. Mass (ElI) : 556(M Exanples 37-2 andeééNﬂkg#g&%
Synt hesis of 1-(17-cycl opropyl net hyl - 4135 epoxy- 3, 14-di hydroxy 15

nmor phi nan-6(x-yl)-3-butyl-pyrrolidin-2-onetartaric acid salt (Conpounds 37
and 38) OH N ON OH 37 and 38 In a manner simlar to the nethod

descri bed in Exanple 36-3, using (3-

benzyl oxy-17-cycl opr opyl epoxg 14- hydr oxy- nor phi nan- 6( x-yl ) - 3- but
yl - pyrrolidin-2-one obt ed n 37-1, 85 ng (yield: 47% of free
form (high 16 JANUARY 2007 124 Qnt) of the captioned
conpound 37 and 22 ng (yield: : " (l ow pol arity conponent) of
t he captioned conmpound 38 were qb . These edpscts were converted to
tartaric acid salts to obtain th&eapjg,oned conpound% 37 and 38. 5 Conpound
37 "H NWR (ppm) (300 MHz, CDC13) 6.73 (d, J = 8.2 Hz, 1H), 6.53 (d, J 8.2
Hz, 1H), 4.84 (d, J = 41Hz 1H), 44863nd 244 J:129 41Hz 1H), 355
(dt, J =9.1, 7.7 Hz, 3.30 (td, J =9.0, 3.0 Hz, 3.09 (d, J =6.9

s, H)z43(?n3 {dpan %ﬂ@fél@ll%fo ﬁ?%lboﬁ%é%@%%%@w% %fqylz rdadinen 10 20
(iee Lorobr s teikytiPikef %QOPﬁﬁ@@y&-éﬁf%po?i?wé%%% BB EP na) val s

Formul a: C%%E%ﬁdm%one (%ﬁe(? 1?Examp?fe5 qu and using 4-trifluoromethoxybenzyl

5 bromide in place of iodoethane, 383 mg (yield: 100%) of the captioned compound
was obtained as a diastereomer mixture.
Mass (EI) : 674(M")
Examples 43-2 and 44-2
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
10 morphinan-6a-yl)-3-(4-trifluoromethoxy-benzyl)-pyrrolidin-2-one-tartaric acid salt

(Compounds 43 and 44)

43 and 44

In a 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)-
15 3-(4-trifluoromethoxy-benzyl)-pyrrolidin-2-one obtained in Example 43-1, 172 mg
(yield: 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.



Calcd.: C 60.00 ; H 7.05; N, 4.35 Found: C, 59.96 ; H 7.34 ; N Y?%
Conpound 38 20 ' H- NMR (ppm) (300 MHz, CDCL3) 6.72 (d, J = 8.2 WA Pﬁ% 0%4
(d, J =8.2 Hz, 1H), 4.78 (d, J = 4.1 B4, 1H), 4.66 (dt, J = 13.5, 4.1 Hz,
1H), 3.58 (td, J = 9.1, 3.0 Hz, 1H), 3.23 (dt, J = 9.3, 8.0 Hz, IH, 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), 98-1.(% (m 13H), 0.96-0.78 (m 4H), 0.57-0.49 (m 2H),

0. 15-0.08 %}ﬂmpé’ﬂ)l 435 (free form IR (cnm') (KBr) 2929, 1656, 1501, 1459,
1377, 1324, 6 11?2 119, 1071, 942, 859, 795, 750 16 JANUARY 2007 125
Mass (El): HM(WE} zyChdtysi s For mul a:

C28H38N204. .%5&4H§06.2.801- 120 Calcd.; C_57.01 ; H_ 7.01; N 4155
Found: C, 56:2284;J 58.8Hag?H), (114dok= 8@(5?{1)&& 649-(¢, hnid 4z 1y e P s of

1- (3- benzyl o_ﬁ- 17- cl;_/lcl opropyl met hyl - 4, 5a- epoxy- 14- h%dr ox&

mor phi nan- 8 %Hz, 3. 4. @hiﬁ“bbﬁiyuﬁﬁﬁ%@%inﬁ R oh8z( B3hpetfrids 1739 and
240) OH N O _'N_ Z 0 0OBn 239 and 240 10 In_a nmanner simlar to the

met hod® desé% Bdizn hx dapt2e9 8. AH)y 3 8A0- Feen.fgl), §42-2.16 (m, 4H), 2.10-1.96

1- (3-benzyl oxy-| 7-cycl opr opyl net hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6a-yl) -
oy T ol i di 2. bHb 6P i e, bH). BN 78 (361H). O:30. 48 (M2l B rb QY (mndlll n pl ace
of iodoethane, 224 ng (yield: 64% of the captioned conpound was obt ai ned
as a di as(&¢ciomB) mi xture.

IR (cm™) (KBr)
2933, 1656, 1613, 1508, 1460, 1439, 1381, 1261, 1224, 1159, 1117, 1070, 939,
10 859, 795, 764
Mass (EI) : 584(M™)
Elementary Analysis
Formula: C33H35F3N205+1.00C4H¢Og 2.80H,0
Caled.: C, 5522 ;H,5.76 ; N, 3.65 ; F, 7.07
15 Found: C, 55.07 ; H, 598 ; N, 3.57 ; F, 7.26
Compound 44
'H-NMR (ppm) (300 MHz, CDCl;)
7.26 (d, I =8.5 Hz, 2H), 7.14 (d, ] = 8.5 Hz, 2H), 6.72 (d, J = 8.2 Hz, 1H), 6.54 (d,
J=8.2Hz, 1H), 4.76 (d, ] = 4.1 Hz, 1H), 4.68 (dt, J = 13.2, 4.1 Hz, 1H), 3.50 (td, J =
20 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,
25 763
Mass (EI) : 584(M")

Elementary Analysis



15 Mass (El'): 604(M Exanples 39-2 and 40-2 Synthesis of
1- (17-cycl opr opyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- 16 JANUARY 2007
nmor phi nan- 6( x-yl ) -3-(4-nmethyl -benzyl)-p32rolidin-2-onetartaric acid salt
(Conpounds 39 and 40) 16 JANUARY 2007 126 OHO "N O OH 39 and 40 In a
manner simlar to the method described in Exanple 36-3, using 224 ng of

1- (3-benzyl oxy-17-cycl opropyl met hyl - 4, 5a- epoxy- | 4- hydr oxy- nor phi nan- 6a-yl ) -
3- (4- met hy| Hoamulpr Caiask BV h20CdheDa0bBaHpRd i n Exanpl e 39-1, 124 ng
(yield: 5 659 of free formtghl gh polarity conponent) of the captioned
conpound 39 3 (i ef %@g §f6HPee form (I ow pol arity conponent) of
the captioned c wer e obtai ned. These products were converted to
tartaric acik @ug%crgsﬁt@ d&t%??’l Nh240 ¢ Hp#-Pdned conpounds 39 and _40. Conpound
39 10 H—NI\/R(ppn) (300 MHz, CDC13) 708(s 4H), 6.70 (d, J = 8.2 Hz, 1H),
6. 52 (d J _aanﬁeﬂé, 114) 4. 84 (d J=4.1Hz, |H, 4.64 (dt J = 13.2,
4.1 H)3 2Hz||—|),316(dd J = 13.5, 38Hz
1H), 35 12 . 98 (Smntl@H)s of 2 (1777 cwqpropylmeslydﬂ Sg-qpoky-3, lihydroxyemomtsmnt m  3H)
241216(m 4H), 2.30 (s, 3H), 2.10-1.96 (m 1H), 1.86-1.18 (m 6H),

0. 90- 0. 78 (8#-y1}-3-heryylidgng-pygobdinrenepitaricacidsalt, (COmpoundt4S)(free fornm IR
(cm1l) (KBr) 2925, 1657, 1500, 1459, 1439, 1313, 1263, 1162, 1116, 1069,
939, 858, 795, 751 Mass (El) 514 ') E errent ary Analysis 20 Formul a:

C32H38N204. 1. 10C4AH606. 1. 55@9/\
45

In 10 mL of THF, 482 mg (0.96 mmol) of 1-(3-benzyloxy-17-
cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6o-yl)-pyrrolidin-2-one
10 obtained in Example 36-1 was dissolved, and 6.9 mL (2.89 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
15 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-6c.-yl)-3-
benzoyl-pyrrolidin-2-one as a crude product.
The thus obtained crude product was dissolved in 15 mL of methanol, and
20 158 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



o

.. C, 61.58 ; H 6.39 ; N, 3.96 Found: C, 61.78 ; H, 6.79.:.N,.3
und 40 16 JANUARY 2007 127 1H NMR (ppnm) (300 Mz, CDC13$6%%A€E?§9]7 =

nmp
2 Hz, 2H), 7.10 (d, J = 8.2 Hz, 2H),!8. 71 (d, J = 8.2 Hz, 1H), 6.53 (d, J
8.2 Hz, 1H), 4.80 (d, J = 3.8 Hz, 1H), 4.66 (dt, J = 13.2, 3.8 Hz, 1H),

.44 (td, J = 8.5, 3.5 Hz, 1H), 3.28-2.99 (m 4H), 2.74-2.54 (m 4H),
o0 50 (Rurdltd saife iGid el ions magnisuin s YT AR yd ROy
70210 Mo d- (R IORL 7 s opiapE A ey g han-bery) 3o o7
N0 By B e ) RyrToldiny Zong S e BEORRL 1 nd 431 Syntheai’s of
o o ks T QRS s g 28 F Pk (10 e kbR Ecifa 1 and
(2135 )cr | ggdquéggﬁﬂ@@éﬁﬁf E’gm% %QISQ aﬁ?‘b%(’zn%%f Pl L0 o d ! Bfiomey hod

S T TSt B S RO RE h it afh A RGBIEe SO PR (G BBHBS | b ont Je
n place of iodacthane, 205.mm (Yield: 679 of \Lhe captioned compound was

To the obtained residue, aqueous saturated sodium hydrogen carbonate solution was

oON W Il ®

added and the resulting mixture was extracted with chloroform. Organic layers
10 were combined, washed with saturated saline, dried over anhydrous magnesium
sulfate and concentrated to obtain 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-
dihydroxy-morphinan-6a-yl)-3-(hydroxy-phenyl-methyl)-pyrrolidin-2-one as a crude
product.
The thus obtained crude product was dissolvéd in 60 mL of toluene, and 323
15 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 layers were combined, washed
20 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 43.
25 'H-NMR (ppm) (300 MHz, CDCl5)
7.50-7.26 (m, 6H), 6.74 (d, J = 8.2 Hz, 1H), 6.55 (d, ] = 8.2 Hz, 1H), 494 (d,J =
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),



16 JANUARY 2007 128 Mass (El): 608(M Exanples 41-2 and 42-2 Synthesis
1- (17-cycl opr opyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- 16 JANUARY 200
nmor phi nan- 6a-yl)-3-(4-fl uoro-benzyl)-p¥34o0lidin-2-onetartaric acid salt
(Conpounds 5 41 and 42) OHO "N OH 41 and 42 In a manner simlar to the
met hod described in Exanple 36-3, using 195 ng of

1- (3-benzyl oxy- 17-cycl opr opyl net hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6( x-yl ) -
3 (a1 ot GO bRy OBy TR ALDAS i el DB iz, AED 3 05-2 ki 811 10,2 565y
(yield: 63% 10 of free formghig{g POl arity co onen}ﬁ)) of the captioned
conpound 41°tnd-4332.k (my $H h91-d0bh (mayf 1H)s de60F b (s di).p@P3n0i 6y (me.ohienent )  of
the captioned conpound 42 were obtained. These products were converted to
tartaric ad’ 'Qé17t(§1>?H)’db¥%tp198t(ﬁ’e2H&éffﬁeif@ﬁEh conpounds 41 and 42. Conpound
41 15 1H NVR (ppm éBOO MHz, CDCl3) 7.15 (dd, J = 8.8, 5.4 Hz, 2H), 6.95 (t,
J =28.8 H, R HEKBDY (d, J = 8.2 Hz, 1H), 6.53 (d, J = 8.2 Hz, 1H), 4.84
(d, J =4.1 Hz 1@2, 4. 64 gdt, J =12.9, 4.1 Hz, IH), 3.45 (dt, J = 9.3,
8.0 HZS 1H), 23271.828240B665m] 63041493, B4 1879, (1409.4K384, p1572-1217.6106% 1034) ,
2.10-1.96 (m_1H), 1.86-1.14 (m 6H), 0.89-0.78 (m 1H), 0.58-0.49 (m 2H),
20 0.15-0. C82($38.7P8. 148 e6W fornm) IR (cm) (KBr) 2929, 1657, 1509, 1459,
1439, 1313, 1271, 1221, 1159, 1117, 1069, 940, 859, 796, 757 16 JANUARY
2007 129 NMass (EBI4986ME( M)

Elementary Analysis

of
7

Formula: C31H34N204* 1.00C4HgOg* 2.60H,0
10 Caled.: C, 60.32; H, 6.41 ; N, 3.89
Found: C, 60.44 ; H, 6.55 ; N, 4.03
Example 46
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B3-yl)-pyrrolidin-2-one-hydrochloric acid salt (Compounds 46)

15 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

20 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



El ementary Anal ysis Fornmul a: C31H35FN204. 1. 10C4H606. 2. 20H20
58.68 ; H, 6.05: N, 4.00 : F, 2,62 5 Found: C, 58.73 ; ﬁJRHWRgz%‘V
F, 2.63 Conmpound 42 1H NWVR (ppn) (3001 3%z, CDClS) 7.20 (dd J =8.5 5.2
Hz, 2H), 6.98 (t, J = 8.5 Hz, 2H), 671(d J 8.2 Hz, 1H), 6.54(d,J=
82Hz,1H) 477(dJ 4.1 Hz, 467(dtJ=135 41Hz 1H) 10
3.46 (td, = 9- (m 74-2.55 (

2.42-2.22 (Pﬁ?du&WaS Eurd?'jzbyﬂll%rﬁe???%olmnd %O%BPIWP OPPbm gd“@ém d49 (m 2H),
0.16-0.09 e for (KBr) 2932, 1657, 1509, 1459, 1439,
1323, 1272(5%@651(% rqla%@eamm”sw l)opmlmefbd 4,5orgponymeppbuiap e ) -

518( I\/Hr) El ementiary Anal ysis Fornula: C31 H35FN204. 2. 504H606. 2. 20H20
Caled.: C, 549 H, 552; N, 3.09 ; F, 1.99 20 Found C, 52.75 H, 5.87;
N300F204 Exanmp 431ad4418ytheS|ts

1- (3- benzyl oxy- iﬂzl%ytlr MEy|1é8ta{9|564n@al)é>5élse§/p& ol Rrpgygs was dissolved,

nor phi nan- 6a- 4-trif|ugronet hoxy-benzyl) rralidin-2-one (Conpounds
243  ahd Zﬁﬂﬁﬁﬁsmﬁ,&&d@wﬂQ (©F PotaspumyLf umwi@*@wq% d theegtpFolloysed b3 and 244

stirring the mixture at room temperature for 18 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

10 obtain a crude product. The obtained crude product was purified by silica gel
column chromatography to obtain 577 mg (yield: 40%) of free form of the captioned
compound 46. This product was converted to hydrochloric acid salt to obtain the
captioned compound 46.
'H-NMR (ppm) (300 MHz, CDCl3)

15 6.75 (d, J = 8.2 Hz, 1H), 6.58 (d, J = 8.2 Hz, 1H), 4.55 (d, ] = 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 (cm™) (KBr)

20 2925, 2849, 1685, 1663, 1499, 1450, 1425, 1375, 1329, 1291, 1239, 1189, 1155,
1128, 1038, 978, 927, 860, 74
Mass (EI) : 4100M")
Example 47-1

Synthesis of 1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-

25 morphinan-63-yl)-pyrrolidin-2-one (Compound 247)



LP a manner simlar to the nmethod described in Exanple 36-2; ngﬂ UAéYZ&%
1- (3- benzyl oxy-17-cycl opr opyl et hyl - 4, B%- epoxy- | 4- hydr oxy- nor phi nan- 6(x-yl) -
pyrrolidin-2-one obtained in Exanple 36-1, and using

4-trifluoromet hoxybenzyl 5 brom de in place of iodoethane, 383 ng (yield:
100% of the captioned conpound was obtained as a di astereoner m xture.
Mass (ElI) : 674(M Exanples 43-2 and 4m42 Synt hesi s of

1- (17-cycl opropyl net hyl -4, 5a-e : ydKny 10

nmor phi nan- 6a-yl ) - 3- (4- tr|fluoroneth pyrrolidin-2-onetartaric acid
salt (Conpounds 43 and 44) OH >-~N~CG ™%, Oja ~ OCF3 0OH 43 and 44 In a
manner simlar to the nethod describ-r 3 Ex l e 36-3, using 376 ng of
go

1- (3- benzyl oxy- 17-cycl opr opyl net hyl - Xy- 14- hydr oxy- nor phi nan- 6( x-yl ) -
15 3-(4-trifluoromethoxy-benzyl)- pyrrol i di HB2- one obtained in Exanpl e 43-1,
172 nmg (yield: 53% of free form (high pglarity conponent) of the captioned
conpound 43 and 52 ng (yield: 1699 of Tree form (low polarity conponent) of
the captioned conpound 44 were obtained. These products were converted to

tartaric acid sélllt7§n1t/8fDMﬁ 8341“181@ aprpbeéd (é%%@emw@@ﬂd‘% 16 JANUARY
2007 131 Conpound 43 ' H NMR (300 MHz, CDC13) 7.22 (d, J = 8.8 Hz,

2H), 7.11 @H?XX}3&481118>’dFQXY'12 lr@nﬁ@ xldtpyuolﬂilwzonqurocluq)ed bptisametod J = 8. 2
Hz, 1H), 4.83 (d, J = 4.1 Hz, 1H), 4.63 (dt, J = 12.4, 4.1 Hz, |H), 3. 46
(dt, J = olesp edexmplefﬂ)wasshsquvgd agd Pi$ merHp,93ammel)of BatassymAH) |
2.42-2.16 (m 4H), 2.10-1.96 (m 1.87-1.18 (m 6H), 0.90-0.78 (m 1H),
0. 58- @ 49 CAjboRHE an@O 26 nal ()Z;OQ mmoj)-gf benzyl bromide were added ‘thereto, followed

by stirring the mixture at room temperature for 17 hours. To this reaction solution,
aqueous saturated sodium hydrogen carbonate solution was added 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
10 obtain a crude product. The obtained crude product was purified by silica gel
column chromatography to obtain 281 mg (yield: 81%) of the captioned compound.
'H-NMR (ppm) (300 MHz, CDCl;)
7.46-7.24 (m, 5H), 6.72 (d, ] = 8.1 Hz, 1H), 6.55 (d, ] = 8.1 Hz, 1H), 5.21 (d,] =
12.1 Hz, 1H), 5.09 (d, ] = 12.1 Hz, 1H), 4.64 (d, ] = 8.2 Hz, 1H), 4.01 (ddd, ] = 12.9,
15 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, 1H),
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,
20 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-



(free form) IR (cm 1) (KBr) 2933, 1656, 1613, 1508, 1460, 1433 %I@&lRY%&FIl
1224, 1159, 1117, 1070, 939, 10 859, 795, 764 Mass (El) : ?

El emrentary Anal ysi s Formul a: C32H35F3N2®B. | . 00C4AH606. 2. 80H20 Caled.: C,
55.22 ; H, 5.76 ; N, 3.65; F, 7.07 15 Found: C, 55.07 ; H, 5. 98 ; N, 3.57 ;
F, 7.26 Corrpound 44 lH-NNR (ppn') (300 MHz, CDC13) 7. 26 (d, J 8 5 Hz, 2H),
714(d J =8.5 82Hz 1H), 6.54 (d, 82Hz
1H), 4.76 (Iaorphunanzﬁﬂlylm-bemwl-pynmhém(?&@ne tartariq aig saln(qomizounri&&,a@i 50 (td, J
= 20 9.6, 33HzIH) 3.34-2.98 (m 4H), 2.76-2.54 (m 4H), 2.42-2.18 (m
4H), 2.08- 1—894(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 op23, 1162, 1117, 1070, 940, 860, 795,
25 763 Mass (El): 584(M) aI ysis 16 JANUARY 2007 132 Formnul a:
C32H35F3N205. 1. 20C4H606. 3. 301-12 : ; H 5.64 ; N 3.36 ; F,
6.60 Found: C, 53.63 ; H 5.97 Exanpl e 45 5 Synthesis
of 1-(17-cycl opropyl net hyl - 4, 5a-e DI phi nan-

i i di d salt (Conpounds 45) OH O

NL
47 and 48
In 5 mL of THF, 145 mg (0.35 mmol) of 1-(3-benzyloxy-17-

5 cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-6p-yl)-pyrrolidin-2-one
obtained in Example 47-1 was dissolved, and 2.84 mL (1.02 mmol) of 0.36 N
LDA/THEF solution was added at -78°C, followed by stirring the mixture for 1 hour.
Thereafter, 0.10 mL (0.87 mmol) of benzyl bromide was added thereto and the
resulting mixture was stirred for 3 hours. To this reaction solution, aqueous

10 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
1-(3-benzyloxy-17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-morphinan-63-yl)-3-
benzyl-pyrrolidin-2-one as a crude product.

15 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

20 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%)



/1 C \ OH 45 1In 10 nL of THF, 482 ng (0.96 mol) of 1-(3- I P
cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6a-yl ) - pyrrgﬁ}é’%{lﬁg@%é\oé
10 obtained in Exanple 36-1 was dissol V#d, and 6.9 nL (2.89 mmol) of 0.42 N
LDA/ THF sol ution was added thereto at -78C, followed by stirring the m xture
for 1 hour. Thereafter, 0.22 nL (1.92 mmol) of benzoyl chloride was added
and the m'oi%ture was stirred for 2 ho%rs. Aqueous sat ur at ed_sodi um hydr ogen
carbonat e ¥dT§HPBR (RPolarin compgnt o1 theecapionedicomprind #3-¢ Thesel t he
resulting mxture was 15 extracted wi,th chlor.of orm O ganic Iaasg%i wer e

esi um

conbi ned, ESHRES WPEIFORRIIGHAR tgtans a¢if salt taphtaly thycaptigngdl congpan

sul fate and concentrated to obtain 1-(3- benzyl oxy- |

7-cycl opropa;?fri t hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6a-yl ) - 3-

benzoyl - pyrr ol i di B i-one as a crude product. The thus obtai ned crude product
was di ssol vetmPepn of methanol, and 20 158 ngy (4.18 nmol) of sodium

bor ohydri dg de o, followed by stirring the mxture at room
tenper%ture%&@%’%&ré%&ﬁ%@&%c@aturat ed sodi um hydrogen carbonate

sol ution was then add t he reaction mxture, and the resulting m xture
hes extr act dPT A (BRBERGE (. IT Barkie Vhy b (et & Kb A4 Rhehdd wi  h 16
and concenth B b BB G | TI00 Bt By 338 36 (. Ted BRSO 11 €
7-cycl oprop t hyl - 4, 5a- xy- 1 4-hydroxy-norphi nan- 6a-yl ) - 3-

(yeir oy oLy P50k FIh BTF ot b 48 0110 2 B3 o (k! (s
obt ai ned cryde product and 2 (1.70 | f o-pbthalic id wer e
di ssol ved i‘qﬂﬁfé%r%l‘g‘f (Wetlﬁém‘g%?-@r@dgnzoﬂ{ﬂ&‘?#o-g%/(@,\%g@, §ddéh‘?6c {91 PBhed by
stirring th(i?r m_ Xt yre under hydrogen atnosphere at roomtenperature for 18
hour st0 ~ ThélF&EIM)on sol ution was filtered through Celite and the filtrate
was concentrated. To the obtained residue, aqueous saturated sodi um

hydr ogen cdRdemat BB uti on was added and the resulti ng m xture was
extracted with chlaorof orm O gani ers 1 washed with

cla 0. wer e_combi ned
sat urated salPd, 1683 éﬁPS@\}ééaaW?dll l%ﬁ%}n@ﬁuﬂﬁs Ui1pas Eljgndoébn%&gﬂt rated

to obtain 1-(17-cycl opropyl met hyl -4, 5a- epoxy- 3, 14-
5161455 %55 OsCRy et hy poxy

Mass (EI) : 5000M™)
15 Compound 48
'H-NMR (ppm) (300 MHz, CDCls)
7.33-7.17 (m, 5H), 6.77 (d, J = 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, 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, 1655, 1498, 1458, 1377, 1330, 1240, 1187, 1155, 1128, 1037, 986, 921, 859,
750, 702
Mass (EI) : 500(M")
25 Example 49
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-yl)-3-butyl-pyrrolidin-2-one (diastereomer mixture)-tartaric acid salt



di hydr oxy- nor phi nan- 6a-yl ) - 3- (hydr oxy- phenyl - met hyl ) - pyrrol i di,n- 2 qn
crude product. The thus obtained crude product was di ssol ved 1??"E§@Ag{§§97a
tol uene, and 323 15 ng (1.39 mol) of l&anphor sul fonic acid was added,

foll owed by heating the mxture to reflux for 23 hours. After allow ng the
reaction solution to cool to room tenperature, the reaction solution was
concentrate To the_obtained residue, aqueous saturated sodi um hydrogen
carbonat e sOIPHAYRIERS added and the resulting mixture was extracted with
chloroform Organic |ayers were conbi ned, washed 20 with saturated saline,
dried over anhydrous magnesi um sul fat eOHnd concentrated to obtain a crude
product. The obtai ned crude pr[bdﬁ(?tN A oir i f ed by silica gel colum
chromat ography to obtain 153 ng (4 of free formof the
captioned conpound 45. This products artaric acid salt to
obtain the captioned corrpound 45. 2 pm (300 M—lz CDC13)
7.50-7.26 (m 6H), 6.74 (d, J 8.2 6.55 (d, J 82Hz 1H), 4.94
(d, J = 4.1 Hz, 1H), 4.83 (dt, J =13.2, 4.1 Hz, | H), 3.82-3.72 (m I H,
3.51-3.40 (m | H), 16 JANUARY 2007 134p3.13 (d, J = 6.9 Hz, 1H, 3.05 (d,
J =19.0 Hz, 1H), 3.03-2.85 (m 2H), 2.70-2.55 (m 2H), 2.42-2.17 (m 4H),
1.91-1.77 (m 1 5 47 (m 2H),
0.19-0.08 (m 2 a(“f‘?‘%‘éf?lwlﬁit‘)lnthe(‘t?moﬂcief@%bfdsnEé%‘?ﬂe%ﬁmﬂé‘%sz 1636, 1493,
1444, 1370, 1309, 1284, 1157, 1117, 1068, 1034, 942, 9 748, 690
Mass (El) .usmeﬂﬁlautmﬁuaﬁéﬁ? af @&Mléli’f%’il %mﬁﬁétem Sield T 506) of free

C311- 134N204 1. 00C411606. 2. 60H20 | c C.60.32 ; H 6.41 N, 3.89
Found:> C, efena@?qﬂewap%ow cRipRuers49 Bes g Hyja pradiptwas converted to
1-(17-cycl opropyl 4, 5a- epoxy- 3, 14- di hydr oxy-

nor phi nan- 6; P@ariﬂ*)rT‘g%lgtSIOibEﬁ”hmfcéhféQq??&P’é‘éﬁW&f}?c acid salt (Conpounds 46)

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

6.75 (d, J = 8.2 Hz, 1H), 6.57 (d, ] = 8.2 Hz, 1H), 4.56 (d, ] = 8.2 Hz, 1H), 3.97
(ddd, J =13.2, 8.2, 4.7 Hz, 1H), 3.48-3.24 (m, 2H), 3.07 (d, J = 6.9 Hz, 1H), 3.03 (d,
10 J =18.7 Hz, 1H), 2.68-2.41 (m, 3H), 2.37 (d, J = 6.6 Hz, 2H), 2.35-2.03 (m, 4H),
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,
15 921, 859, 800, 747, 703
Mass (EI) : 466(M")
Example 50
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-yl)-3-benzylidene-pyrrolidin-2-one-tartaric acid salt (Compound 50)



OHO ONV / Il v 'OH 15 46 1In 250 nL of nethylene chloride 8 78 g &#? 6
nmml ) of 6(3-naltrexam ne was di ssolved, and 5.19 g (48.9 nnDI JBNUERY 2
carbonate and 4.59 niL (41.1 mmol) of M4thorobutyric acid chloride were
added thereto, followed by stirring the m xture at roomtenperature for 18
hours. The reaction solution was concentrated and 20 aqueous sat urated

sodi um hydrogen carbonate sol ution was added to the obtained residue,

foll owed by extracting the ges J i xture with chloroform Organic

| ayers were conbi ned, washetw tfs at ed saline, dried over anhydrous
magnesi um sul fate and concentrat e N R_3 e product. The obtai ned
crude 16 JANUARY 2007 135 produ 5i1ica gel colum

chromat ography to obtain 4.74 g (y
6(3- (4-chl or obut aneam de) - 17-cycl o - t hyl - 4, 5a- epoxy- nor phi nan-
3,14-diol. In 10 nL of DW, 1.59 g (3.56 mml) of this purified product was
di ssolved, 5 and 799 ng (7 12 mmol ) ofsppot assi um t - but oxi de was added

t her et o, fol | owed by stirring the nlerre at roomtenperature for 18 hours.

To this reaction sol ution, ous rate dium h dro en ar bonat e
sol uti on was adgﬁai%ﬂﬁmfﬂgu?ﬁgﬁ QK% ex¥the 8 %£§mER? AcPE® Wit chl or of orm

o ous- THEGPAER K7-CT P o peiP e acesor i A0 DS R G E PR G- ﬂ?Lthp?XSLct.

Lo obtarn S7FOIE ?yBa?a S nadg BRTRIe 471 PR SE 0€EZ3%§5%XI%%L T comound 96"
tapti b 33”%&&%’3{?@3 SR g aBOm R A1) Py o B bR ] = 8.2 b,
'(13,.H)11 o 50 e teps m@ oot She iorin oy tf%mptl@?éfomouwgﬂ'épawﬁ@%%é 1998 03 "

This product was converted to tartaric acid salt to obtain the captioned compound 50.
'H-NMR (ppm) (300 MHz, CDCl;)
7.49-7.28 (m, 6H), 6.76 (d, J = 8.2 Hz, 1H), 6.59 (d, ] = 8.2 Hz, 1H), 4.65 (d, J =
10 8.2 Hz, 1H), 4.16 (ddd, J = 13.2, 8.2, 4.7 Hz, 1H), 3.70-3.52 (m, 2H), 3.12-2.98 (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,
4H), 0.91-0.77 (m, 1H), 0.58-0.49 (m, 2H), 0.16-0.09 (m, 2H) (free form)
IR (cm™) (KBr)
2935, 2822, 1671, 1642, 1496, 1461, 1376, 1323, 1295, 1156, 1116, 1035, 989,
15 923, 860, 760, 694
Mass (EI) : 498(M")
Example 51
Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6[3-yl)-3-butylidene-pyrrolidin-2-one-tartaric acid salt (Compound 51)



J =18.4 Hz, 1H), 2.66-2.02 I 1H), 1.65-1.36 4 0.90-0
0.57- 0.49 (mH)ZH), 0.16-0.0(8m(m 2I|:|)|) freeforrr)(ImR(:;Drﬂ) (K J%A%gﬁaw

2849, 1685, 1663, 1499, 1450, 1425, 1344l 1329, 1291, 1239, 1189, 1155,

1128, 1038, 978, 927, 860, 74 Mass (El) : 410(M+) Exanple 47-1 Synthesis of
1- (3- benzyl oxy- 17-cycl opr opyl net hyl - 4, 5a- epoxy- 14- hydr oxy- 25

nor phi nan- 6(3-yl)-pyrrolidin-2-one (Conpound 247) 16 JANUARY 2007 136 CH
>-"N O NL OBn 247 In 7 nL of 4 ny (0.69 mrol ) of

1- (17-cycl opropyl net hyl - NE

epoxy- 3, 14-di hydr oxy- nDrphlnan 6 & [ n~2-one produced by the

nmet hod described in Exanple 46 %S -|§@o ve and 958 ng (6.93 mmol) of

pot assium 5 carbonate and 0. 25 nL 8 nmo ) of benzyl brom de were added
thereto, followed by stirring the xtype at roomtenperature for 17 hours.
To this reaction solution, aqueous saturated sodi um hydrogen carbonate

sol ution was added and the resulting 5Im xture was extracted with diethyl
ether. Organic |ayers were conbi ned, mashed mnth saturated saline, dried

SY&Gu??T‘V%Z“ibt”ﬁ%fgﬁﬁ%?&%ﬁl%?éﬁaﬁ GRS AR ?}%’ﬁl%i%%ﬁf urm
“HAVR (oo e %%%@@hﬁét%ﬁw#%&y%??@ w1 T, 1
L b e gl s gl 12
2. 70. 2955 (FEIBPYIBeR: ji%ﬁpm TyBydioty-Si e ooy DanroTgego0e A 11
0.55-0.49 (glngsztyw?cﬁlorlge n plzgce of%lépnzoyl chloride, 29 mg (4 steps yield: 11%) of
free form of the captioned compound 51 was obtained. This product was converted
to tartaric acid salt to obtain the captioned compound 51.
'H-NMR (ppm) (300 MHz, CDCl;)
10 6.75 (d, J = 8.2 Hz, 1H), 6.57 (d, J = 8.2 Hz, 1H), 6.49-6.40 (m, 1H), 4.61 (d, J =~
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)
15 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-4,50-epoxy-3,14-dihydroxy-
20 morphinan-6B-yl]-3-phenethylidene-pyrrolidin-2-one-tartaric acid salt (Compound
52)



IR (cm 1) (KBr) 2927, 2829, 1677, 1606, 1496, 1435, 1389, 1333, 1187, 1155,
1129, 1097, 1040, 20 1018, 979, 920, 883, 859, 749, 697 Mass TCEANUABYEPRA
Exanpl es 47-2 and 48-2 Synthesis of 142

1- (17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14-di hydroxy 16 JANUARY 2007 137

mor phi nan-6(3-yl)-3-benzyl -pyrrolidin-2-onetartaric acid salt (Conpounds 47
and OHO NOH 47 and 48 In 5 nL of THF, 145 ng (0.35 mmol) of

1- (3- benzyl oxy-17 5 OH

cycl opropyl et hyl - 4, 5a- epoMNj/ -yl)-pyrrolidin-2-one
e 1.02 mol ) of 0.36 N

obtai ned in Exanple 47-1 was di s§gls S

LDA/ THF sol ution was added at - RBCAJ ¢bl nmo by stirring the mxture for 1
hour. Thereafter, 0.10 nL (0.83@ of Penzyl brom de was added thereto
and the resulting mxture was st fior 3 hours. To this reaction

sol ution, aqueous 10 saturated sodi um Rydr ogen carbonate sol uti on was added
and the resulting mxture was extraci(ed with chloroform Organic |ayers
wer e conbi ned, washed with saturated saline, dried over anhydrous magnesi um
sul fate and conclentrat ed .t o obt

1- (3- benzyl oxy- 1R-AYPENSHSIBRRF %‘Shgq}et@dé’&%}?&w Exemplgroxysingl ¥fi nan- 6(3-yI ) -
PR e T M L
nydr ogen atIBEHHGr & O8F oPaH HoREUFRIEYS Toach of INAUREIIPHE! T eaction
SRR I AR E R e
& gani o | ay SV PIEEN S anda Tn s eESenor] <Eivideal Saedhsensyieht Pa¥bhver

anhydrous 0}%re%%]or%mof the captioned compound 52 was obtained. This product was

converted to tartaric acid salt to obtain the captioned compound 52.
"H-NMR (ppm) (300 MHz, CDCl;)

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,
1H), 4.61 (d, J = 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)

15 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

20 Synthesis of 1-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-6f3-yl) -3-(4-chloro-phenoxy)-pyrrolidin-2-one-tartaric acid salt

(Compounds 53 and 54)



sul fate and concentrated to obtain 32 ng (2 steps yield: 18% qof fNrg\ngzgrm
(high polarity conmponent) of the captioned conpound 47 and 10'® P t B%
yield: 5.49% 16 JANUARY 2007 138 of flek form (low polarity conponent) of

t he captioned conmpound 48. These products were converted to tartaric acid
salt to obtain the captioned conmpounds 47 and 48. Conpound 47 5 1H NWMR
(ppm (300 MHz, CDC13) 7.29-7.16 (m 5H), 6.76 (d, J = 8.2 Hz, 1H), 6.58 (d,

J =8.2 H, 1H), 4.51 (d, Vg___ OHz. 1H), 3.98 (ddd, J = 12.9, 8.2, 4.4
Hz, 1H), 3.38-3.30 (m 1H)|>3. 13 O 4H), 2.87-2.55 (m 4H), 2.36 (d,
J =6.6 H, 2H), 2.25-1.91 (m .

40 4H), 1.30-1.24 (m 1H),
0.85-0.80 (m 1H), 0.53-0.49 ( 0.0 2H) 10 (free form IR
(cm1) (KBr) 2928, 1663, 1498, 17 ~ 1325; 2, 1236, 1185, 1153,
1127, 1037, 987, 918, 858, 802, T46~J00 Mass (El) :500(M) 15 Conpound 48
1H NMVR (ppm) (300 MHz, CDC13) 7.33-7.17 (m 5H), 6.77 (d, J = 8.0 Hz, 1H),
6.59 (d, J = 8.0 Hz, 1H), 4.50 (d, d35,d& 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),

ooy 58" (m oty B0t Bt elisfedin OO0 ek M 0DimoR Gr S kERIe Y6, 1655,
%ggsmgf?@%%fvélgo%%*:%o e R e %gg%ggm i?él@c?@tem%?rqaggs % 4dqmofer %0
r1m§ ;EI :’:l)al.lc’;l %%réﬁg%fygiﬁﬁlﬂﬂ%hg’?ﬁ’&&%%ﬁd%bﬁgw rg %&‘i%é?"e%%fouﬁ’iw&?’ e)-tartaric

acid & . ]é 1rr‘gr'f‘g équn\{xtzu?g gt room temperature for 24 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

10 column chromatography to obtain 116 mg (yield: 6.5%) of 6B-(4-chloro-2-(4-
chlorophenoxy)butaneamide)-17-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 #-butoxide was added thereto, followed by

15 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

20 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.



139 (Conpound 49) OH >~>'NO NO~ Ilr~ [/ 1l v "OH 49 In a nanner
simlar to the method described in Exanples 47-2 and 48-2, ustn§NUSRYIZPane
in place of benzyl bromde, 16 ng (2 stéps yield: 7.3% of free 5 form of

t he captioned conmpound 49 was obtai ned. This product was converted to
tartaric acid salt to obt ain the captioned conmpound 49. '"H NVR (ppm (300
VHz, CDC13)675(d J =8.2 H, 1H), 6.57 (d, J =8.2 Hz, IH), 4.56 (d, J =
8.2 Hz, H)COIBP@Wd dd J = 13. 2 8 2, 4.7 Hz, 1H), 3.48-3.24 (m 2H), 3.07
(d, J=691 J\%H = 18.7 Hz, 1H), 2.68-2.41 (m 3H), 2.37
(d, J = 6. 6WM&|€9pm)z(3§@ 0331?%) 4H), 1.86-1.23 (m 11H) 0.94-0.78 (m
4H), 0.56-0.46 (m I—% 0.16-0. 088 I;? %f ee form IR (cm) gKBr) 2927
2855, 1656, M40, J T4%58 Heg 3Hy, 6.9%60) =198 H$76 75653 = 42 3z, 11389

921, 859, 800, 747 703 Mass (El): 466( b; npl e 50 Synt hesi s of

1- (17-cycl &pT&ﬂtheltH)yﬂ-‘?Q(%Jepb)‘?y% Hz.1 )h%xél? 63@1 8.2 Hz, 1H), 3.99 (ddd, J

nor phi nan- 6(3-yl ) - 3-benzyl i dene-pyrrolidin-2-onetartaric acid salt (Conpound
50) 165 JANUAth’/92©@74 4 He, O, 3>63=£446)(mN2H) 3.08 (d,J=5.8 Hz, 1H), 3.04 (d, J =

18.4 Hz, 1H), 2.68-2.52 (m, 3H), 2.38 (d, J = 6.6 Hz, 2H), 2.30-2.06 (m, 4H), 1.71-
1.62 (m, 1H), 1.55-1.42 (m, 3H), 0.90-0.77 (m, 1H), 0.57-0.48 (m, 2H), 0.17-0.08 (m,
2H) (free form)
IR (cm™) (KBr)
10 2926, 1686, 1490, 1451, 1331, 1299, 1240, 1187, 1152, 1128, 1091, 1037, 989,
922, 859, 825, 748
Mass (EI) : 536(M")
Compound 54
'H-NMR (ppm) (300 MHz, CDCl;)
15 7.24 (d, ] = 9.1 Hz, 2H), 7.00 (d, J = 9.1 Hz, 2H), 6.76 (d, ] = 8.2 Hz, 1H), 6.59 (d,
J=8.2 Hz, 1H), 4.85 (t, ] = 7.6 Hz, 1H), 4.60 (d, ] = 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 =55 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),
20 0.18-0.10 (m, 2H) (free form)
IR (cm™) (KBr)
2927, 1687, 1490, 1452, 1332, 1298, 1241, 1151, 1128, 1092, 1037, 989, 921, 859,
826, 749
Mass (EI) : 536(M")
25 Example 55
Synthesis of N-[17-(cyclopropylmethyl)-4,5a-epoxy-3,14-

dihydroxymorphinan-6p-yl}-4,5-dichlorophthalimide-tartaric acid salt (Compound



\ OH 50 In a manner simlar to the nethod descri bed in Exampl e 45,

1- (3 benzyl oxy-17-cycl opr opyl net hyl - 16“'ANUARY 200

a- epoxy- | 4- hydr oxy- nor phi nan- 6(3-y1) - pdyffrol i di n-2-one obtained in Exanple
47-1 in place of 1-(3-benzyloxy-17 5

cycl opropyl net hyl - 4, 5a- epoxy- 14- hydr oxy- nor phi nan- 6a-yl ) - pyrrolidin-2-one,
41 ng (4 steps yield: 109% of free formof the captioned conpound 50 was
obt ai ned. is product was converted to tartaric acid salt to obtain the
captioned conpound 50. 1H NWR (ppn) (300 MHz, CDC13) 7.49-7.28 (m 6H),
6.76 (d, J = 8.2 Hz, 1H), 6.59 (d, JOH 8.2 Hz, 1FD 4.65 (d, J = 10 8.2 Hz,
1H), 4.16 (ddd, J = 13.2, 8. 4°NF § 70 .52 (m 2H), 3.12-2.98 (m
4H), 2.66-2.58 (m 2H), 2.38 (d, 2 30-2.08 (m 3H),
1.71-1.44 (m 4H), 0.91-0.77 (m 3 49 (m 2H), 0.16-0.09 (m 2H)
(free form IR (cm-1) (KBr) 2935, P, A644, 1642, 1496, 1461, 1376, 1323,
1295, 1156, 1116, 1035, 989, 15 928, K60, 76Q./6 Mass (El) : 498(M)
Exanpl e 51 Synt he5| s of 1-(17-cycl opropﬂ"r'nat hyl |4 5a- epoxy- 3, 14- di hydr oxy-
nor phi nan-6(3-yl ) -3-butylidene-pyrrolidkn-2-onetartaric acid salt (Conpound
51) 16 JANUARY 2007 141 HO Q tcH 1 In a manner simlar to the nethod
descri bed in Exanple 45, using 1-(

benzyl oxy- 17- cy AN @RI ﬁmﬂm/tathe wtmé&ﬁwmdmaxmﬂeddrwnmﬁ 6[3-yl)-
pyrroI|d|n20ne obt ai ned in Exanple -1 in place of 1-(3-benzyloxy-17 5
cycl opr opy| Highlpipphthabie andyydsige mlmfd&lﬂlﬁhﬁﬁmﬁdﬁéﬂr]@@)@&(xleléyﬁ%{?ﬁl n- 2- one,

and wusing butyryl chloride in place of benzoyl chloride, 29 ng (4 steps
yi el d:5 11 offeedprm of the captioned compound 55 was obtained. This product was converted

to tartaric acid salt to obtain the captioned compound 55.
'H-NMR (ppm) (300 MHz, CDCl5)
7.92 (2H, s), 6.76 (1H, d, J = 7.8Hz), 6.63(1H, d, J = 7.8Hz), 5.11 (1H, d, J = 8.7

Hz), 4.05-4.08 (1H, m), 3.11 (2H, t, J = 5.7Hz), 3.03 (1H, s), 2.59-2.71 (3H, m),
10 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-4,5a-epoxy-3,14-dihydroxymorphinan-63-yl) -4-

15 methylphthalimide-tartaric acid salt (Compound 56)

Me

In a manner similar to the method described in Example 11, using 683-
naloxamine in place of 6f3-naltrexamine, and using 4-methylphthalic anhydride in
place of phthalic anhydride, 46 mg (yield: 32%) of free form of the captioned

20 compound 56 was obtained. This product was converted to tartaric acid salt to



free formof the captioned conpound 51 was obtai ned. This product was
converted to tartaric acid salt to obtain the captioned comoﬁd&”@fRYfﬂgNNR :
(ppm) (300 MHz, CDC13) 10 6.75 (d, J =1462 Hz, 1H), 6.57 (d, J = 8.2 Hz,
1H), 6.49-6.40 (m 1H), 4.61 (d, J = 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 . 2.30-2. o4é) 4H), 1.75-1.37 (m 8H), 1.00-0.77 (m
4H), 0.59- cp%%n(ﬂ?ﬁcaﬁll&nedcﬁompen 8(m 2H) (free form IR (cm-1) (KBr) 15
2926, 1656, 1450, 1376, 1331, 1289, 1238, 1187, 1152, 1127, 1036, 989,
921, 859, YJI% @%Q’R‘ﬁ(ﬁw%@ Qmﬁjlﬁj Exanpl e 52 Synt hesi s of

1-[17- | | et h 4.5 3, 14-di hyd

m)E phi :’:138/.:’:1 g?g&g%ﬁn% b%@n@ﬁﬁiﬂe&% ;§§Ar7r‘lﬁ ‘%lé‘{ﬁ[ g)%/%%fltzérf’t@(]é{ seild &It
( Conpound I?2) 16 JANUARY 2007 142 I n _a nmanner
simlar to HRedRB(HIad, de"sgrlfﬂ)@d5 Ty 5@%{3‘ 81)4%1615534#51{111()34 0s (1H, ddd, J

benzyl oxy-17-cycl opro Ineth -4, 5a-e 14-h roxy nor phi nan- 6
pyrrol $di n-21 %éeg it éﬁ/@»@ éhﬁlzeé ﬂzi 3 H)ﬂ éjeJGflgl-’lEI )t?eﬂz@ﬁ'bﬁijl 17 5

I | met h 4.5 di n- 2-
and using %e%aéﬁa{éat %)eé’ﬁmﬂdét,ﬂrr D Ao a s . Bhliok Hads 3bHRy (4
steps yield: 6. m of the captioned conmpound 52 was obtalned

Thi s producltﬂlvégo Q:Hn‘@érlt‘éijlﬁé@lé{mh?fﬁ@ fagnl salt to obtain the captioned
corrpound 52. 1H NI\/RS 8300 VHz, CDC13) 10 7. 38 7.16 (m 5H), 6.75 (d, J
8.0 Hz, M&-*)S(E@D? g&‘éo*k 111), 6.58 (d, J = 8.0 Hz, 1H), 4.61 (d, J =

8.0 Hz, 1H) 10§ddd J = 13.5, 8.0, 4.7 Hz, 1H), 3.65-3.44(m
ExampleS
10 Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6§3-yl)-4-

chlorophthalimide-tartaric acid salt (Compound 57)

Cl

In a manner similar to the method described in Example 11, using 6f3-

naloxamine in place of 6B-naltrexamine, and using 4-chlorophthalic anhydride in

15 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, CDCl3)

7.81 (1H,s), 7.78 (1H, d, J = 7.8 Hz), 7.68 (1H, d, ] = 7.8Hz)

20 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, ] = 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)



3H), 3.31-2.96 (m 2H), 2.83-2.74 (m 1H), 2.68-2.43 (m 2H), 2;@7 fg‘%vﬂz
6.3 Hz, 2H), 2.30-2.02 (m 4H), 1.68-1.38 (m 5H), 0.90-0. 76 \PrANYARY 2007

0.58-0.45 (m 2H), 0.18-0.08 (m 2H) (47ee form 15 IR (cm1) (KBr) 2925,
1656, 1493, 1451, 1376, 1331, 1292, 1236, 1152, 1128, 1036, 990, 921, 859,
746, 700 Mass (El) 512(Vv Exanpl es 53 and 54 20 Synt hesis of

1-(17-cycl oprop Ineth 5a- epoxy- 3, 14-di hydr oxy- nor phi nan-6(3-yl)
-3-(4-chl orMafgﬂfé MTBI i din-2-one-tartaric acid salt (Conpounds 53 and
54) 16 JANUARY 2007 143 OHO NO11 O\ ™HCd 53 and 54 In 30 nL of

net hyl ene dffaslele8 1.06 g (3.09 mml) of 60-nal trexam ne was dissol ved,

and 820 ng (7.73 mmol ) of sodi um carbonate and 1.73 g (6.49 mmol ) of

4- chl or o- 2- (4- cfﬁ)@ﬂ@pﬁ@ﬁ@&@ﬂﬁlﬂﬂfﬂ)ﬁﬂ @hkbﬁ;léeilm@xmn&m@BG’ﬂH fol |l owed by
5 stirring the mxture at roomtenperature for 24 hours. To this reaction
sol ution, Ruprerhikalieidertatadd aciddnly (hemprungdds) car bonat e sol uti on was added
and the resultl ng mxture was extracted wth chloroform O ganic |ayers
wer e conbi ned, washed wth saturat ed)l-’sal i ne, dried over anhydrous nmagnhesi um
sul fate and concentrated to ' groduct. The thus obtained crude

product was purified by silica ge ~1l chr omat ography to obtain 116 nyg
(yield: 6.5% of 6(3-(4-chloro-2-§4<:™

chl or ophenoxy) but aneam de) - 17- cycl opf opy LA 4, 5a- epoxy- nor phi nan- 3, 14-
diol. In 10 nL of DMF, 96 ng (0.18 kyol & purified product was

poPssi um t - but oxi de was added
58

di ssolved, and 100 ng (0.89 mmol) o
theretg, fol | owed by
In a manner similar to the method described in Example 11, using 6f3-
naloxamine in place of 6B3-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
10 obtain the captioned compound 58.
'H-NMR (ppm) (300 MHz, CDCl;)
7.84 (1H, dd, J = 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, J = 13.2, 8.5,4.4 Hz), 3.14 (2H, d, ] = 6.4 Hz), 3.11 (1H,
15 d, J=18.3 Hz), 2.94 (1H, d, ] = 5.6 Hz), 2.53-2.82 (3H, m), 2.23 (1H, dt, ] = 12.0,
49 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
20 Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6§-yl)-4,5-

dichlorophthalimide-tartaric acid salt (Compound 59)



15 stirring the mxture at roomtenperature for 70 hours. To this reaction
sol ution, aqueous saturated sodi um hydrogen carbonate sol uti ot HWAYARYRIG?
and the resulti ng mxture was extractg4Bwith chloroform Organic |ayers
were conbi ned, washed wth saturated saline, dried over anhydrous magnesi um
sul fate and concentrated to obtain a crude product. The thus obtai ned crude
product was purified by silica gel 20 col um chronmat ography to obtain 25 ny
(yield: 279% of free form (h%ol‘a conponent) of the captioned
conpound 53 and 19 ng (yield Ny s of e form (low polarity conponent) of
t he captioned conmpound 54. These : e converted to tartaric acid
salt to obtain the captioned conpdungds 4. 16 JANUARY 2007 144
Conpound 53 'H NWVR (ppm (300 MHz, . |J = 8.8 Hz, 2H), 6.98 (d,
J =8.8 H, 2H), 6.75 (d, J =8.2 J =8.2 Hz, 1H), 4.90
(dd, J =7.9, 6.3 Hz, 1H), 4.59 (d, J G 3.99 (ddd, J 5 = 12.9,
8.2, 4.4 Hz, 1 H), 3.63-3.46 (m 2H), 08 (d, j = 5.8 Hz, 1 H, 3.04 (d, J
= 18.4 Hz, 1H), 2.68-2.52 (m 3H), 2.3 9(d J = 6.6 Hz, 2H), 2.30-2.06 (m
4H), 1.71- 1.62 (m 1H), 1.55-1.42 (m 3H), O. 900 77 (m 1H), 0.57-0.48 (m
2H), 0.17-0.08 (Ima maHpr gimilertoitbe methor deseribeyl i KBampled 1 2@shag 63686, 1490,
1451, 1331, 1299, 1240, 1187, 1152, 1128, 1091, 1037, 989, 922, 859, 825,
748 Mass (Ela}oxanstm@mle)ce ocﬁéﬁrp@umwme and\mg ﬁérﬁ}lcf(lwphmc atiydaidy i 5 7. 24

(d, J = 9. 2H), 7.00 (d, J - 9.1 Hz, 2H), 6.76 (d, J = 8.2 Hz, 1H),
6.59 (d, yl&ces>fphmllc anhamrlda, @Qn(lg (y1¢1d =1 5popofHiee formipf the. cegthr@d J = 8.2 H,
IH),400(ddd J = 13. 8.2, 4. 1H), 3.63 (td, J = 9.3, 33HzIH)

3.43 (Wt, Fompouad 59 wes p!ztamrm) ’ Ttsls@aocktldt wagicenverts! tafartarigacidsatigo(d, J = 18. 3
Hz, 1H), 269252(m3H) 2.38 (d, J = 6.6 Hz, 211)230206(m4H)
1.76-1.40 (qhtamph)ecapn@@d@omo(md_ﬁim 0.58-0.50 (m 2H), 20 0.18-0.10 (m

2 (free f‘H-m\dllz gaprr?)ne303- %\41& 13(:13)
791 (2H, s,) 6.77 (1H, 4, J = 8.7 Hz), 6.65 (1H, d, J = 8.7 Hz), 5.74-5.86 (1H, m),

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

10 (2H, d, J = 6.6 Hz), 3.11 (1H, d, ] = 19.8 Hz), 2.95 (1H, d, ] = 5.4 Hz), 2.54-2.78 (3H,
m), 2.31 (1H, dt, J = 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

15 Synthesis of N-(17-allyl-4,50-epoxy-3,14-dihydroxymorphinan-63-yl)-3-
methylphthalimide-tartaric acid salt (Compound 60) and N-(17-allyl-4,50-epoxy-

3,14-dihydroxymorphinan-6a.-yl)-3-methylphthalimide-tartaric acid salt (Compound

Me




2927, 1687, 1490, 1452, 1332, 1298, 1241, 1151, 1128, 1092, 1037, 989y 921,
859, 826, 749 Mass (El) : 536(M 25 Exanple 55 Synthesis of 1RJANUARY 2007
17- (cycl opropyl net hyl ) - 4, 5a- epoxy- 3, 14149
di hydr oxynor phi nan-6(3-yl ]-4,5-dichlorophthalimde tartaric acid salt
(Conpound 16 JANUARY 2007 145 55) OH,ONC OHC 55 1n a manner simlar
to the nmethod described in Exan'ﬁl e 11, using 4,5- dichlorophthalic anhydride
in place of phtAaRinanAAHSEHpHe,t qwetheg desaribediin Bgwaplefl | 5usirge form of t he
capti oned corrpound 55 was obtai ned. This product was converted to tartaric
acid salt teloypeine( tas@rmmrintm@ae)e@nbém 6%saltremmm IepngB00 Mz, CDCL3)
7.92 (2H ), 6.76 (1H, L d, J = 7.8Hz), 5.11 (1H d,
J=28.7 Hzl)lethsdpb@alac @;élyélfuh: mrﬂlaces)f P th@bﬂanhydrlsle -ang pepfpyming hgatingitp, s) |
259271(3Hrr) ,209217gl4n)169173(2H
M, 1.44-1 raféuﬂ@ﬂmrhpumo%@g (mleb% é%obwf ¢ fogmed the eaptioned compouwnd P8 0. 14 (2H,
m (free form (b@(l o 541 (Mt+l Exarrple 56 Synt hesis of
N-(17-2al | y|a-nd léan%iy §-H ‘Vg)mfd“rqqusa’g/ﬁbsﬂamqm@hcemow 61 werephtained.
met hyl pht hal i m detartaric acid salt (Conpound 56) OH O O N O Me
These products were converted to tartaric acid salt to obtain the captioned
compounds 60 and 61.
Compound 60
'H-NMR (ppm) (300 MHz, CDCl5)
10 7.67(1H,d,J=7.3 Hz), 7.56 (1H,t,J =7.4 Hz), 7.45 (1H, d, J = 7.5 Hz), 6.76 (1H,
d, ] = 8.1 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, J = 6.3 Hz), 3.11 (1H, d, ] = 18.6 Hz),
2.69 (3H,s), 2.54-2.96 (4H, m), 2.31 (1H, dt, J = 12.4, 4.9 Hz), 2.15 (1H, dt, ] = 12.0,
'3.6 Hz), 1.67-1.70 (1H, m), 1.43-1.51 (3H, m) (free form)
15 Mass (ESI) : 473(M"+1)
Compound 61
'H-NMR (ppm) (300 MHz, CDCl5)
7.68 (d, 1H, J = 7.4 Hz), 7.56 (t, 1H, ] = 7.4 Hz), 7.45 (d, 1H, J = 7.4 Hz), 6.83 (d,
1H,J=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
20 (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
25 Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6f-yl)-3-

fluorophthalimide-tartaric acid salt (Compound 62)



OH 56 In a mnner simlar to the nethod described in Exanple 11 u5|n ;3-
nal oxam ne in place of 6(3-naltrexam ne, and using 4-nethyl phtWaH"{’:JAR
anhydride in place of phthalic anhydride, 46 ng (yield: 329 of free form
of the captioned 20 conmpound 56 was obtai ned. This product was converted to
tartaric acid salt to 16 JANUARY 2007 146 obtain the capti oned conpound 56.
1H NWR (ppm) (300 MHz, CDC13) 7.69(1H,d,J=7.6Hz),7.63(1H,s),7.48(1Hd, J =
7.8Hz),6.78(1H,d, J 8 1 Hz), 6,64 (1H 94 _J = 8.1 Hz), 5,76-5.86 (1H m,
5.16-5.24 (3H, rr) 4.05 (1H, ddd, ] 3.29 8.5, 4.4 Hz), 3.15 (2H, d, J
= 6.4 Hz), 3.10 (1H, d, J = 18.3 Hy , §, 2.54-2.96 (4H m, 2.32
(1H, dt, J = 12.4, 4.9 Hz), 2.15 (iH Adt /1, 3.7 Hz), 1.67-1.70 (1H,
m, 1.43-1.53 (3H, m (free form %@ / 3(M +1) Exanple 57 10
Synthesis of N-(17-allyl-4,5a-epoxy- (51_' y&e=gxynor phi nan- 6(3-yl) - 4-

chl orophthalimde-tartaric acid salt (Conmpound 57) O OHtfl N C Yi OH 57
In a manner simlar to the nethod descrigged in Exanple 11, using 6(3-

nal oxam ne in place of 6(3-naltrexam ne, and usi ng 4-chl oropht hal i c
anhydride in 15 pl ace of pht hal i ¢ anhydri de, yi el d; 44% of free form
of the capti oneénaé’é%%hﬂ@l317t°v§h§m6310§|dﬁ%¢dlbe¢mEX"HPIE)‘Edétu% Rronverted to
tartaric amg)salt to. obtain the captioned corrpound 57. "HNWR. (p rr) (300
MHz, CDCL3)naipxgmineyip plagg of ﬁﬁmh{emmnf’a@usl% & tlngyophthalig aphydridg an = 7. 8Hz)

place of phthalic anhydride, 42 mg (yield: 29%) of free form of the captioned

5 compound 62 was obtained. This product was converted to tartaric acid salt to
obtain the captioned compound 62.
'H-NMR (ppm) (300 MHz, CDCl;)
7.74 (1H, dt, J = 7.7, 4.0 Hz), 7.68 (1H, d, ] = 6.8 Hz), 7.38 (1H, t, J = 8.3 Hz),
6.77 (1H, d, J = 8.1 Hz), 6.65 (1H, d, ] = 8.1 Hz), 5.76-5.86 (1H, m), 5.15-5.24 (3H,
10 m), 4.06 (1H, ddd, J = 13.2, 8.5, 4.4 Hz), 3.14 (2H, d, ] = 6.3 Hz), 3.10 (1H, d, ] =
18.5 Hz), 2.94 (1H, d, ] = 5.6 Hz), 2.78-2.85 (1H, m), 2.63 (1H, dd, ] = 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)
15 Example 63
Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6c.-yl)-3-

fluorophthalimide-tartaric acid salt (Compound 63)

In a manner similar to the method described in Example 11, using 6o-



20 6.78 (1H, d, J = 8.4 Hz), 6.65 (1H, d, J = 8.4 Hz), 5.75-5. 86 )
5.13-5.25 (3H, m, 4.06 (1H, ddd, J = 13.1, 8.3, 4.5 Hz), 3. hHOQ"—
6.6 HZ), 3.11 (1H d, J = 19.8 Hz), 21-‘915(1HdJ—54Hz)254280

(3H m, 2.32 (1H, dt, J = 11.7, 36Hz) 2.14 (1H, dt, J = 11.7,3 .6 Hz),
1.68-1.72 (1H m, 126153(3H (free forn) 16 JANUARY 2007 147 Mass

N C17- al 1yl aiing (53R oF 4B &aﬁﬁﬁnﬁﬁﬁéﬁiﬁi%%ﬂéﬁoyw?ﬁ@ anhydride in
b mannor o el BB AR AR dnd BetfpmiBR RARR 48 Rt Ton 2 ﬁ%ﬁrgﬁ&g e
Ry do. i(HAE p3AT offred %Jtﬁ %’ﬁf) %Oﬁp%%gg%%os{awe So0sor free form
PiE e e s e
(300 :\f?;‘z QH%%ZHW%& %Qf}gdgmd 48Hg) 464722%1H7 gl 51 H8 gdef _6 64
(_1T3‘z’ 3 S0 1By Sl SR, (- P 905, 2 £l 30, (A0 200
W ) 2 e SeFety Wl i i b el AT p e S B 5T sy
L?((lfyriﬁ RN SR ORI TCR it @mgﬁfﬁdﬁﬁfi -JRHEL AT @, Bh. s

= 6.9 Hz), 2.83 (1H, dd, J = 7.1, 18.5 Hz), 2.73-2.76 (m, 1H), 2.36-2.46 (m, 3H),

10 1.39-2.00 (m, 4H) (free form)
Mass (ESI) : 477(M"+1)
Example 64
Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6o-yl)-

phthalimide-tartaric acid salt (Compound 64)

15 64

In a manner similar to the method described in Example 11, using 6ot-
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.
20 '"H-NMR (ppm) (300 MHz, CDCl)
7.81-7.85 (m, 2H), 7.69-7.73 (m, 2H), 6.82 (d, 1H, J = 8.2 Hz), 6.59 (d, 1H, J = 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=4.0Hz),3.12 (d, 2H, J=6.3 Hz),3.11 (d, 1H, J = 15.2 Hz),2.97 (d, 1H,J =



di chl orophthalimde-tartaric acid salt (Conmpound 59) 16 JANUARY 2007 148 OH
NO NC OHC 59 1In amnner simlar to the nethod descriﬂédANHAEXQHgle
11, using 6p- nal oxamine in place of 6P*nal trexam ne, and using

4, 5-di chl orophthalic anhydride in place of phthalic anhydride, 120 ng
(yield: 75% of free formof the captioned 5 conmpound 59 was obtained. This

duct tartaric acid sal tajn Lh ti oned
P ompound. o8- AR Rt b i A5ha e D) 1509808 D hge 589178 5 5
Hz). 6.65 (iH. fernd FoRyd k), 5.74-5.86 (1H nm), 5.16-5.25 (2H ), 5.12
(1?4, d J (é‘;f%é.sﬁﬁél)?,"‘i?@%*(lﬁ ddd, J = 13.(1, 8.”2%, 4.5Hz), 3. . 10m%2H, d, J
=6.6 Hz), 3,11, (1H d, J = 19.8 Hz), 2.95 (1H, d, J = 5.4 Hz), 2.54-2. 78
E{pmple 69
(3H, m), 2ERMPIR0S ¢ ' 3T= 11,7, 3.6Hz). 2.13 (1H dt, J = 11.7, 3.6 Hz),

L8172 (8 Ry i e okl S RS £ (4

N (17-al lyls; 4, 5a- -3,14-di.h [ - 6p-yl)-3-
ot hy1‘pht hAC IR P fid S CHEBBRGRa s0) and
N-(17-allyl -4, Sa- epoxy-

3, 14-di hydr oxynor phi nan- 6( x-yl ) ~3- €
(Conpound OH OH O ~/\ INO N's

phthalim detartaric acid salt
OHeH 60 61 16 JANUARY 2007

3 ; 4 “N
\©[o -
OH

65

In a manner similar to the method described in Example 11, using 6c.-
naloxamine in place of 6B-naltrexamine, using 4-fluorophthalic anhydride in place of
phthalic anhydride, and performing heating to reflux for 20 hours, 70 mg (yield:

10 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, CDCl3)
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-
15 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
20 Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6a-yl)-phthalimide-tartaric acid salt (Compound 66)



149 In a manner simlar to the nethod described in Exanple 11, u5| n

nal oxam ne (di astereomer m xture) in place of 6(3-naltrexam ne16 |2rqa7 3-
met hyl pht hal i ¢ anhydride in place of phthalic anhydride, and perform ng
heating to reflux for 20 hours, 38 ng (yield: 26% of free formof the
captioned conpound 60 5 and 16 ng (yield: 11% of free formof the captioned
conpound 61 were obtained. These products were converted to tartaric acid
salt to obtain the captioned conpou 60 and 61. Conmpound 60 1H NVR (ppm)
(300 MHz, CDC13) 10 7.67(1H, di.d=7.3kz) 6(10,t,J=7.4Hz),7.45(1H,d, J =
7.5Hz),6.76(1H, d, J =8.1 Hz), 6 J =81 Hz), 5.75-5.85 (1H,

.
. b4 ’
3 1

m, 5.16-5.23 (3H, m, 4.05 (IH, ~Je 13, 8.5, 4.4 Hz), 3.14 (2H, d,
J =6.3 H), 3.11 (1H, d, J = 18.6 ,S), 2.54-2.96 (4H m,
2.31 (1H, dt, J = 12.4, 4.9 Hz), 2.1 dt :120 3.6 Hz), 1.67-1.70
(1H, m, 1.43-1.51 (3H, m (free form 15 Mass (ESI) . 473(M++1) Conpound
61 1H NVR (ppm (300 MHz, CDC13) 7.68 (dg¢ 1H, J = 7. 4 Hz), 7.56 (t, 1H J =
7.4 Hz), 7.45 (d, 1H, J-74Hz) 6.83(d, 1H J = 8.4 Hz), 6.61 (d, 1H, J
= 8.4 Hz), 5.79-5.88 5 17- 5 20.(dg, 1 H J =4.1
Hz, J = 14 0 H)na %’ge‘(%mk% tﬂth%m&@a eé@zn})beggg@’?“@fge 1%1415“3%‘3‘1'6 3 Hz), 3.11
(d, 1H 2.69 (s,
3H), 2.20 nfﬁ%eesa@me @Hﬁweff %éjrnfll@émpme %pe%nwgl eeanmreépﬁ fti%e form
Mass (ESI) 7 nt hesi s

of N-(17-al |h9PrS4§éalﬂésfi?%%@/°M’fg‘eﬁ§zﬂ %%BF%OH%C‘B{‘%OW)@%WS obtained.
quorosohthallhlmd -tartaric acgid sal.t gonﬁ) r‘b 21)1 16 JANUARY 2087 150 OH
N O 1S pro uct was converted to tartaric acid salf to obtain t ecaptlone compoun

'H-NMR (ppm) (300 MHz, CDCls)
7.81-7.87 (m, 2H), 7.68-7.74 (m, 2H), 6.81 (d, 1H,J =79 Hz), 6.59 (d, 1H,J=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,
1H, J = 6.8 Hz), 3.07 (d, 1H, J = 18.4 Hz), 2.69 (d, 1H, J = 6.6 Hz), 2.63 (d, 1H, ] =
10 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-

15 60-yl)-3-fluorophthalimide-tartaric acid salt (Compound 67)

In a manner similar to the method described in Example 11, using 6a-
naltrexamine in place of 6B-naltrexamine, using 3-fluorophthalic anhydride in place

of phthalic anhydride, and performing heating to reflux for 20 hours, 5 mg (yield:



NF VI O- OH62 In a manner simlar to the nethod described in Exargple
11, using 6(3- nal oxamine in place of 6(3-naltrexanine, and ustien§NUARY 2007
3-fluorophthalic anhydride in place of5%hthalic anhydride, 42 ng (yield:
299 of free formof the captioned 5 conpound 62 was obtai ned. This product
was converted to tartaric acid salt to obtain the captioned conmpound 62.

" H NVR (pp (300

7. 74(114 dt /M ﬁﬁ%%%@(%ﬁdaowﬁwﬁ%%ﬁ @Q%IPFTH Thigpepdyst wasg 77 (1H,
d J =28 5. 86 1Hn)515524(3H
10 my, 4. oé@ﬁ%&egda}ms.@g@?%}%9bfﬁ&l)tg'§?amlezw6 ¢pmpound@7317) | 3. 10( 1H, d, J=

13.2 I—|Ez_)),7 ﬁ&{gﬁl\/ﬁi(%pm%’a(}mffﬂ-?z' %DHé), 2.78-2.85 (111, m), 2.63 (111, dd. J =
: 56(1'*63“'1%7%11%4? TR IR & BT AN ERE YN T
N (17250 1 0 ER s T éligpﬁlﬁ%&m A fadleh A0 16 6 1L

ranner o1 Pt 5. i FoaSadat pres S TR b £ 64@1- ﬁ& b TS AN ARY

manner Ssimn
2007 151 Iace of 6(3-naltrexam ne

3-fl uor opht |§2£né%9@1 elilp3 Erad: 8r800h8% am; (I:Hém(?'n%PISge(m 248> Bff or i ng

heating to refl) ux for hours, 70 mg (yield: 32% of free formof the
capti oned 01,18&%@ é@ei’/\/g%mébt ained. This product was converted to tartaric

acid salt tl\%a (]%gll)n4't9{1(<la\4pa5)tl oned conpound 63.

10 Example 68
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6a.-yl)-4-fluorophthalimide-tartaric acid salt (Compound 68)

In a manner similar to the method described in Example 11, using 6a-

15 naltrexamine in place of 6p-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;)

20 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, J = 14.4, 10.0 Hz), 2.24 (tt, 2H, ] = 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



5 1H-NVR (ppm (300 MHz, CDCL3) 7.82-7.92 (m 2H), 7.54 (t, 1 H J =7 4
Hz), 6.98 (d, 1 H J =82 Hz), 6.77 (d, 1 H J = 8.2 Hz), 5. G5ANUARY30p7
1H), 5.33-5.42 (m 2H), 499(dt 1H % 4.1, 14.0 Hz), 4.81 (d, 1 H J =
4.1 Hz), 3.28 (d, 2H, J = 6.3 Hz), 3.19 (d, 1H J = 15.6 Hz), 2.98 (d, 1H J
= 6.9 Hz), 2.83 (1H dd, J=71 185Hz)273276(m1,236246(m

Syni hest s - dPRi A b bkl B dalh G0 Wb sbib i a8 © ©F
mar o mhdH 35 €0 FatiS e b ROk Bt 2'50 10 Jad %a%ﬁzaxam e

in placeo %3 %Itrexamne and performng heating to reflux for

hour s, 8Vd: 26% of free formof the captioned conpound 64 vvas

obt ai ned ThIS od converted to tartaric acid salt to obtain the
capti oned clg cﬁ?ﬁ&) % Mm%%ll-l- NVR (ppm) (300 MHz, CDC13) 7.81-7.85 (m 2H),
7.69- 7573 ( H':%696'82 (d, 1H, J = 8.2 Hz), 6.59 (d, 1H, J =8.2 Hz),
575590(*‘“1 5.16-5.24 (m 2H), 4.83 (dt, 1H, J 4.0, 14.2 Hz), 4.65
(d, 1 H, 1H, J = 15.2 Hz),
2.97 (d, 1 HoJ S.gnif@s&wiﬂl é%%‘@?mpiélﬁ%‘ﬁé* 5&5»30"2 %yé(}ﬂro(xbﬁnoﬂlbmanz 17-2. 34
(m 3H), 1.50- 89( 4H) (fr orm _ Mass (ESI 459(M +1) Exanpl e 65
Synt hesi s ﬁ X&("T?ahé( %Ppth&h@l%‘? tglﬁg;@yacgd iﬂt@oﬁm‘i’%&%rphi nan-6a-yl)-4- 5

fl uorophthalimdetartaric acid salt (%oHrrpound 65) OH O

é@%

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

10 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, CDCl;)
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
15 (ddd, 1H, J=4.5, 8.3, 13.1 Hz), 3.10 (d, 1H, J = 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
20 Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6B-yl)-2,3-diphenylmaleimide-tartaric acid salt (Compound 70)



OF OH65 In a manner simlar to the nethod described in Exanple 11, using
6a- nal oxanine in place of 6(3-naltrexam ne, using 4-fl uor ophti§a}ANYARY 2007
anhydride in place of phthalic anhydri¥fe, and performing heating to refl ux
for 20 hours, 70 ng (yield: 10 32% of free formof the captioned conpound
65 was obtained. This product was converted to tartaric acid salt to obtain
the captioned conmpound 65. 'H NMR (pp (300 MHz, CDC13) 7.84 (dd, IH, J =
4.4, 8.2 Hz), 7.51 (dd, 1H J.= 2. 2,. Hz), 7.37 (dt, 1H, J = 2.2, 8.2
Hz), 6.81 (d, I H J = 8.3Hz)|"6.6%: H ¢ =83 Hz), 5.86-5.77 (m 1
H, 5.24- 15 5.17 (m 2H), 4.85-4. Q £ 4.64-4.63 (m 1H), 3.09-3.13
(m 1H), 2.97 (d, 1H J = 6.6Hz), 6A(M0l,| 1p—Rh = 6.8, 18.4, Hz), 2.57 (m
1H), 2.20-2.30 (m 3H), 1.79- 1.87 ( H)y# 51-1.65 (m 4H) (free form
Mass (ESI) : 477(Mw1l) Exanple 66 2 esipa of

N (17-cycl opropyl met hyl - 4, 5a- epoxy- 3, 14- di hydr oxynor phi nan-
6(x-yl)-phthalimdetartaric acid salt (Ggnpound 66) 16 JANUARY 2007 153 OH
N=0O Ov ' 'OH 66 In a nmnner simlar to the nethod described in Exanple

nenting Lo ref i rumnsoimign PRt fetieg o Beai BRRNEs AR ES m of e
captioned c ound .66 s, Qbt ai ned. hi's oduct, was cponverted to
Cartar . adirgga el aioade i naCEar b anBe i B SRR (ppry (300
I(\S/HZ5’9 E:S,C:li)spglé8tlﬁ_1?p}a:8cé O(fIBMlg,I_QS’ mg '(}gilgl_d:?Sg‘%) Sﬂreezflc_)'%rh o? th%lcaggéne%i clg’mp%u;d 7.9 He),

5 70 was obtained. This product was converted to tartaric acid salt to obtain the

captioned compound 70.
'H-NMR (ppm) (300 MHz, CDCls)
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
=8.0 Hz), 5.20 (d, 1H, ] = 8.0 Hz), 4.08 (ddd, 1H, J =4.4, 8.2, 13.0 Hz), 3.13 (d, 1H,
10 J=52Hz),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, 10.3 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
15 Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6B-yl)-2-phenyl-succinimide (diastereomer mixture)-tartaric acid salt (Compound 71)

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



Hz), 5.08 (bs, 1H), 4.83 (dt, 1H, J = 3.9, 14.1 Hz), 4.65 (d, |HJ if%.g
Hz), 3.15 (d, 1H, J = 6.8 Hz), 3.07 (d, 1H J = 18.4 Hz), 2.6§ JANUARY 2097 _
6.6 Hz), 2.63 (d, 1H, J = 10 6.9 Hz), B743-1.19 (m 511),1.79-1.91 (m 1H),
1.49-1.69 (m 314), 0.83-0.92 (m 1H), 0.54-0.59 (m 2H), 0.12-0.17 (m 2H
(free forn) Mass (ESI) : 473(M +1) Exanple 67 Synthesis of

N-(17-cycl oprop hyl.- 4, 5a- epoxy- 3, 14- di hydr oxynor phi nan- 15

6(x-yl)-3- fnﬁ)%%bﬁﬁaﬁﬁrﬂl@&%lgﬂ@]%f f&‘&%“%é‘%ﬁ“?@ﬁ‘ﬁﬁb@ﬁﬁ“@)’?f B NO e F\
.0- ONOH .67.In a mapner simlar tgq .the method descrjbed in Exanple 11,
using 6a- ﬁﬁPW‘F’&Q&H@H%‘W‘ﬂﬂpW%%bt Pe%( 31?%13{%&%%%@9@@%%3 t%rmcwardipm halic
anhydri de i | ace. of phthalic anhydride, and perform ng heating to reflux
for 20 hoursgl,tPQS%n(tQ’?%ﬁp&?n OJWA%%-ZOW 154 49 of free formof the

capti oned ound 67 tajned. Thi roduct wa converted to tartaric
ac!odI sal t ?%ﬁkﬂ%ﬁﬂ?m)ﬁ\é\gﬁyﬁf%m%omgﬁng 67%J 1H N:/R (pp\rfr) (300 MHz, CDCI13)
7.74-7. 67 2 7.39 IH J =7.9 Hz 6.82 (d, 1H J = 7.8 Hz), 6.60
(a1 %7 B 510, e ey T80 Bl ogd 34, § S g oS @iy 5 °c

4.2 Hz), 3.1 1IH J =_6.6 Hz), 3.08 (d, 1 H J = 18.3 Hz 2.70 (d, 1
52y SaEe Y, 48 e, 2.5 S oo 03 e s 3B R R 287 05 (m

0, 0 B e, P B0 S ot LR T 3 i o

fN-(17- | | met hyl - 4, 5a- -3, 14-di_hyd hi -
e y1 ) - 41 Tt A aPHY, BE0F Rafhc Hbi A% (oomhodid 68 U, 2H) (fre
form)

10 Mass (ESI) : 500(M")
- Example 72
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxymorphinan-

6a-yl)-3,4,5,6-tetrahydrophthalimide-methanesulfonic acid salt (Compound 72)

15 In a manner similar to the method described in Example 11, using 6a-
naltrexamine in place of 6B-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

20 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, ] = 14.2, 4.0 Hz),
4.55 (1H, m), 3.12 (1H, 4, J = 6.6 Hz), 3.05 (1H, d, J = 18.5 Hz), 2.6-2.7 (2H, m),



OH PI\NO aOF OH 68 In a manner simlar to the nethod described in
Exanpl e 11, using 6a 15 naltrexam ne in place of 6R-naltrexan We/ANUARY2007
4-fl uorophthalic anhydride in place of3%hthalic anhydride, and performng
heating to reflux for 20 hours, 102 ng (yield: 34% of free formof the
captioned conpound 68 was obtained. This product was converted to tartaric

R e L ke g R T N W

1.84 (dt, = 14. 4,_ 10, 2 tt, 2H_J = 14.4, 9.6 Hz), 2.31 (d,
1H J = 7.?-%9)9,](151:3‘3’ 0-?3%‘%,(2%@9-1&0-%2. ’,mhﬁge@,fo%’.‘h Hz), 2.64 (d, IH J =
6.8 Hz), 2..688 ( 1H. = 7.2 Hz), 3.07 (d, 1H J = 18.8 Hz), 3.15 (d, 1H,

= 6.8 Hz),a%.(%?)(-g{,%éﬁ,) J = 4.0 Hz), 4.82 16 JANUARY 2007 155 (brdt, 2H,
J =14.4, 4.0 %‘27 6.60 (d, 1H, J = 8.4 Hz), 6.81 (d, 1H, J = 8.4 Hz), 7.38
(td, I'H JEXRETd 4 ) 7.52 (dd, 1H, J = 7.2, 2.4 Hz), 7.85 (dd, 1H J =
8.0, 4.0 Hz) (free f,orn%ll\/ass EjESI) X 491§1M.+¥%£E 5 Exanpl e 69 Synthesis of
N- (17-eycl opr opylyREesss of N-G4-alybdy oepeny-dilAytibwsleprenqahinaroB-y)-
6(3-yl)- hexahgdr OEht halimide tartaric acid salt %Oorrpound 69) OH >"--NM O
N OH 69 | m-&°feisHahydsenhthabmidegmethanciuiinnig agdsaltibearpwd=Zainpl e 11, using 10
hexahydr opht hal i ¢ anhydride in place of phthalic anhydride, 34 ng (yield:
47% of free formof the cap@d C ound 69 was obtai ned. This product

N <

was converted 3 0
3 E 15 N )
e
OH
73

In a manner similar to the method described in Example 11, using 63-

[
|

naloxamine in place of 6B-naltrexamine, using 3,4,5,6-tetrahydrophthalic anhydride

10 in place of phthalic anhydride, and using toluene as a solvent in place of DMF, 216
mg (yield: 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)

15 1.35-1.46 (3H, m), 1.64 (1H, m), 1.76(4H, br), 2.26 (1H, dd, J = 12.4, 4.8 Hz), 2.33
(5H, br), 2.54-2.65 (3H, m), 2.92 (1H, br), 3.07 (1H, d, J = 18.4 Hz), 3.13 (3H, brd, J
= 6.0 Hz), 3.82 (1H, ddd, J = 12.8, 8.4, 4.8 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 Hz),
6.62 (1H,d, J=8.0 Hz), 6.75 (1H, d, ] = 8.0 Hz) (free form)

20 Mass (ESI) : 463(M"+1)

Example 74
Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxymorphinan-6c.-yl)-

3,4,5,6-tetrahydrophthalimide-methanesulfonic acid salt (Compound 74)



MHz, CDC13) 6.75 (d, 1H, J =8.2 Hz), 6.61 (d, 1H J = 8.2 Hz)

J =8.2 H), 3.98 15 (ddd, 1H J = 4.598.3, 13.1 Hz), 3.10 (d, 1H,
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
IH, 0.51-0.57 (m 2H), 0.13-0.14 (m O%_'—D (free form Mass (ESI) :

479(M +I') Exanple 70 20 Synthegis< _«

of N- (17-cycl opr opyl net hyl -4, 5a- epodi h@dr oxynor phi nan-

6(3-yl)-2, 3-di phenyl nal ei m det art arg.c:a 2t (Compound 70) 16 JANUARY
2007 156 OH V\N O ON Ph OH PR 0 J® a perper simlar to the nethod
described in Exanple 11, using 2, 3- @0/ \ c anhydride in place of
pht hal i ¢ anhydri de, and using tol uenexas~gy sotvent in place of DMF, 98 ng
(yield: 58% of free formof the captioned compound 5 70 was obtained. This
product was converted to tartaric acid sglt to obtain the captioned

conpound 70. ' H- NMR (ppn) (300 MHz, CDCI3) 7.49 (d, 4H, J = 7.2 Hz),
7.33-7.39 (m 6 J =8.0 Hz), 5.20

1y SR i by R e
3H), 2.14 (’gf‘?"aﬁ‘l": inf(‘%c’eé’}gp"lf&%‘aﬂif)e: ‘F‘%?l%i’%(%teiﬁ%gy‘ﬁr%g?@%ﬁ%é‘}%ig&i. 47- 1.( 53
o o s 0 T B 2 (11
o1y 5 raRbR I R et or o DO S T P, PYTE PG BPfotibe o sart

( Conpound LCI

to tartaric acid salt to obtain the captioned conpound 69. IH%M?_N%gR?&O@aO
J =51

d

az)tioned compound 74 was obtained. This product was converted to
methanesulfonic acid salt to obtain the captioned compound 74.
'H-NMR (ppm) (400 MHz, CDCl3)
6.81 (d, 1H, J = 8.1 Hz), 6.60 (d, 1H, J = 8.3 Hz), 5.83 (m, 1H), 522 (d, 1H, J =
10 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, ] = 6.6 Hz), 2.65 (dd, 1H, ] = 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)
15 Example 75
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-yl)-2,3-dimethyl-maleimide-tartaric acid salt (Compound 75)

In 10 ml of acetic acid, 100 mg (0.29 mmol) of 63-naltrexamine was



OHNMO _ 'Ol )---Ph~0 \ OH 71 In a manner simlar to the net

described in Exanple 11, using 2-phenyl - succinic anhydride in p’IAé‘é’é‘RngOW
pht hal i ¢ anhydride, and using toluene H¥Y a solvent in 16 JANUARY 2007 157
pl ace of DMF, 113 ng (yield: 78% of free form (diastereonmer m xture) of the
capti oned conpound 71 was obt ai ned. This product was converted to tartaric

ggicgs)sglg f“?rrl.ltae C&)O%g RIODPT 2 a" dime hyl%‘at?;{k&‘)wg%‘g‘%@?%@ go J=8.0
%HZ ‘]16 %8(:§ér t‘oé%_wg%_b%sgglrggzwe mA)ﬁ}lre a?l%%%fo:%go %ﬂ]ilrs?)éihér? i’é‘il—}ét 821338éd’(:m
ég% : N;) 53- g" Of‘r‘P{anj%’We% Oi%oobtolrﬁ’oi"rﬁemﬁéﬁat“(? aad e thefTS?“rB nﬂ?)"‘ﬁ%@&"af ESI) :

e °§B%Wf ik eXa%oﬁ?ﬁEf’.X@O e 1 (cogpound 72
o 0o bbb SN KR M AR Rl it gt i Mabet orlRa T )
= 3”@'2 Lt Ptéﬁeﬁ?rﬁaph%%% aﬁ%ﬁ%?? cpubified esfcs BR6 BRidanH SRMRARRBE. usi ng

t ol uene as ol ven | ace DI\{?
Fied Qver ydroug magnesmm sulfdte andd concentrated to obtain a crude product.

The thus obtained crude product was purified by silica gel column chromatography to
obtain 36 mg (yield: 27%) of free form of the captioned compound 75. This
10 product was converted to tartaric acid salt to obtain the captioned compound 75.
'H-NMR (ppm) (300 MHz, CDCls)
6.73 (brs, 1H), 6.60 (brs, 1H), 5.02 (brd, 1H, J = 7.1 Hz), 3.81-3.87 (m, 1H), 3.47
(brd, 1H, J = 5.4 Hz), 3.01-3.09 (brm, 2H), 2.64 (brs, 2H), 2.59 (brs, 1H), 2.37 (brd,
Z2H,J = 6.4 Hz), 2.12 (brt, 1H, J = 12.2 Hz), 1.96 (s, 6H), 1.65 (brd, 1H, J = 13.2 Hz),
15 1.36-1.47 (brm, 3H), 0.84 (brs, 1H), 0.52-0.54 (brm, 2H), 0.13 (brs, 2H) (free form)
Mass (ESI) : 451(M'+1)
Example 76
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6a-yl)-2,3-dimethyl-maleimide-tartaric acid salt (Compound 76)

20
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



perform ng heating to reflux for 22 hours, 18 ng (yield: 13% of free form
of the captioned conpound 72 was obtai ned Thi s product was cHHANUARY 2087 20
met hanesul fonic acid salt to obtain thE¥lcaptioned conpound 72. 1H NMR (ppm

(400 MHz, CDC13) 6.79 (1H, d, J 83Hz) 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 = % 16 JANUARY 2007 158 2.2-2.4 (8H, m
2.05-2. 10 (silljgi% tamih‘”ic"i’%gn?%?q %6 (1H, ), 1.40-1.55 (2H n), 0.8-0.9

(1H, m, ém )ég%(y\/ﬂiz%c%(ﬁg)(z'_l’ m (free form Mass (ESI) . 476(M

0T 000 s T Mo T P bt 1 o o
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Hz), 3.1 0 Hz), 3.82 (1H, ddd, J = 12.8, 8.4, 4.8 Hz),
5. 04 (lH asﬁ(gélg éiglrﬁ% ﬁ% 16 (2H, brd, J = 20.4 Hz), 5.20 (1H, d, J =
10. 8 Hz), 3; &l_g ddt, = 16.8, 10.0, 6.8 Hz), 6.62 (1H, d, J = 8.0 Hz),
6.75 (1H, d&Xagp O Hz) (f ree form) 20 Mass (ESI) : 463( M++1)
10 Synthesis of N-(17-cyclopropylmethyl-4,50-epoxy-3,14-dihydroxy-
morphinan-6B-yl)-3,4,5,6-tetrahydrophthalimide-tartaric acid salt (Compound 77)
0]
11
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
15 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

20 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,



Exanmpl e 74 Synthesis of

N-(17-al | yl - 4, 5a- epoxy- 3, 14- di hydr oxynor phi nan- 6a-yl ) - 16 JANUARY 2007
3,4, 5, 6-tetrahydropht hal i ni demet hanesuloni ¢ acid salt (Conpound 74) 16
JANUARY 2007 159 CH /~-N O NO 100 Zk"™ H 74 In a manner simlar to the
nmet hod described in Exanple 11, using 6a- nal oxam’ ne in place of

ht bgﬂ tcrgr?ﬁ{]?185?%fem3*x” i@ﬁ%@ﬁsﬁ%&?ﬁiﬁ%@% S ':daf{jacef o

. 20 0
of the 23&?}3 Wb e Bl S marra by el Belsbhiu ilosipbe i e co
T h%ffz‘e!,& LR GRS, s o 7

| 10.0 Hz
(m60 4.64 (pr[r?‘?ufgwﬁ Co%feg‘%d toome'?‘ﬁ‘esﬂl%om%?“ﬁd ﬁ&@?" ébéélﬁbéscafgo’ﬁff )2 97 (d,
J =6 pé(125(o|o| 1H J = 6.6, 16.8 Hz), 2.58 (d, IH 1= 7.8 H),
225 2 34 R{“ 975 06-2.13 (m 1H), 1.77-1.82 (m 4H), 1.64 (d, 1H J =

o ARG AL ) 10 (5 D, 18 e
morpht nan- 63 hin; 65 TT TS 85, LA 1AL D), 3% 0B, L 8Mmeg ) H
2.12 (3H, td, J = 12.0, 3.6 Hz), 2.26-2.38 (7H, m), 2.63 (3H,m), 3.03 (1H, d, J = 18.4
Hz), 3.08 (1H, d, J = 5.6 Hz), 3.83 (1H, ddd, J = 13.2, 8.4, 3.6 Hz), 5.05(1H, d, J =
10 8.4 Hz),6.60 (1H,d,J =84 Hz) (free form)
Mass (ESI) : 477(M"+1)
Example 78
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-6B-yl)-cis-1,2,3,6-tetrahydrophthalimide -methanesulfonic acid salt
15 (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
(vield: 11%) of free form of the captioned compound 78 was obtained. This
20 product was converted to methanesulfonic acid salt to obtain the captioned
compound 78.
'H-NMR (ppm) (300 MHz, CDCl5)
0.10 2H, m), 0.51 (2H, m), 0.83 (1H, m), 1.12 (1H, t,J = 7.2 Hz), 1.18 (1H, t, ] =



OH 75 1n 10 M of acetic acid, 100 ng (0.29 mml) of 6(3-naltrexam ne was
16 JANUARY 2007 160 dissol ved, and 110 my (0.88 mmol) of 2, 3-1§iVARUARYZ80%i ¢
anhydri de was added thereto, followedldy stirring the m xture at 125C for
20 hours. The reaction solution was allowed to cool to roomtenperature,
and the reaction mxture was concentrated by an evaporator. To the reaction
resi due, eous saturated sodium 5 hydrogen carbonate sol uti on was added,
and t he reg@ Hzhd 2ﬁ §<1tH;rfé) \A/e@ @xk ddct 5d 3w B Hé}allcﬁﬁoﬁ%lr r‘?i‘dtdgalﬂﬁ%a 3 3yers
wer e conbi ned, wash er and saturated sali dried over anhydrous
magnesi um i 304 Qa:ﬁ’d(%rfébrgtz%gaﬂéﬂ Cid@chbtl%cﬁn“é Ié@uéé%@bb@et’ = 6ndz) hus

obt ai ned crude produ fied col umm chr omat ogr aphy to
bt a1 36, A X3PRIAH. BHIODH 0P (S b AL, RA.Japi - rbd. EHFCHE BN Thi s 10

product was converted to tartaric acid salt to obtain the captioned conpound

75. 'H Nwﬂe%p‘nﬁ 1(Heb S\HiAZHebd13 8- (6HZB 6(39r G H, g = &4 é@)»(%?%(”i,l-ﬂ 15,02

(brd, 1H, J = 7.1 Hz), 3.81-3.87 (m 1H), 3.47 (brd, 1H, J = 5.4 Hz),

3 01 $ 09 (%H?)@Wﬁ om)s4 (brs, 2H) 2.59 (brs, 1H), 2.37 (brd, 2H J = 6.4
212&\2 1H, J = 12.2 Hz), 1.96 (s, 6H), 1.65 (brd, IH J = 13.2 Hz),

15 1.36- 1. MassERD - 37J(M0:184 (brs, 114), 0.52-0.54 (brm 2H), 0.13 (brs, 2H)

(free form_ Mass (ESI) : 451(Mt+1l) Exanple 76 Synthesis of

N- (17- cycl dixaoyd Het hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-

nor phi nan- 6a yl)-2,3-dimethyl-nmal ei m delartaric acid salt (Conpound 76) OH
~N3 O ., N Gynthesionf N(07-8clpprogylmestingd, Si-eaxar3, Hodihkidronet hod descri bed

i n Exanpl e 75 using 6a- naltrexamne in place of 6(3-naltrexam ne, 8 ny
(yield: 7. Bgagrpbimamﬁéeyl)‘-hﬂmygl[optdpenedicarboimide'methanesulfonic acid salt

10 (Compound 79)

In a manner similar to the method described in Example 77, using 1,2-
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
15 product was converted to methanesulfonic acid salt to obtain the captioned
compound 79.
'H-NMR (ppm) (300 MHz, CDCl;)
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
20 (2H, dd, J = 7.8, 3.6 Hz), 2.61-2.70 (2H, m), 3.70 (1H, m), 4.99 (1H, d, ] = 8.1 Hz),
6.60 (1H, d, J = 8.1 Hz), 6.75 (1H, d, ] = 8.1 Hz) (free form)
Mass (ESI) : 437(M"+1)
Example 80

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



captioned conpound 76 was obtained. This product was converted to tartaric
acid 16 JANUARY 2007 161 salt to obtain the captioned corrpoun(?JM' ARY 1208f/R
(ppm) (300 MHz, CDC13) 6.78 (d, 1H, J ¥%8.1 Hz), 6.56 (d, 1H, J 8. 1Hz),
4.61 (dt, 1H, J = 3.9, 14.2 Hz), 4.54 (d, 1H J = 3.9 Hz), 3.12 (d, IH J =
6 6 Hz), 3.04 (d, 1H, J = 18 3 Hz), 2.60- 5 2.78 (brm 2H), 2.22-2.41 (m

15 (ad, WB‘("%S@” 25 0iieaRbbugiipE et difhic' $lq sateseGiptooRia (brm IH),

0. 53-0. 57 g@g 0.11-0.15 (m 2H) (free form Mass (ESI) : 451(M +1)
Exampl e 77 Synthe5|s of

N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3,
nor phi nan-6(3-yl)-3,4,5,6-tet

777 OHNMO N OH77 In 3.8nL
60- nal trexam ne was dissol ved, andg
3,4,5,6-tetrahydrophthalic anhydri
triethylam ne were added thereto, fo st\rring the m xture at room
tenmperature for 50 mnutes. Thereafte .68 Mol ) of triethylamne
and 158 RL (1.68 mml) of acetic anhydrlde wer e added and the resulting

m xture was heated to reflux for 1 hour ggThereafter, the reaction mxture
was allowed to cool to roomtenperature, and concentrated by an evaporator.

To 20 th I I 300 L of. 28%

anmoni a 33?35“613%2% AL S5 bRt Rt P e ER o i aBiainf e atur e Tor 4

h WAt {. { d, t h | t

ot e wed SRR TRE oS P b e g oy Srenfite B AP, | washed
W th water (6@@ rr?lggll)l Of rleghyﬁae}hfng%vere add]eél\hercl‘}Y f%ﬂowed !13y Stirring the mixture at

room temperature for 2 hours. Thereafter, 227 uL (1.63 mmol) of triethylamine and

4-di hydr oxy-
QY -.Ilnldelartarlc acid salt (Conpound
bl ofor

nd Q1) (0.82 mmol) of

154 puL (1.63 mmol) of acetic anhydride were added, and the resulting mixture was
heated to reflux for 3 hours. The mixture was allowed to cool to room temperature

10 and aqueous saturated sodium hydrogen carbonate solution was added to the reaction
mixture, followed by extracting the mixture with chloroform. 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

15 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

20 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, CDCl;)



dried over anhydrous magnesium sul fate and concentrated to obtain a crude
product. The thus obtained crude product was purified by sili®/AYARYARIM
chromat ography to obtain 121 ng (yiel 85 77% of free formof the captioned
conpound 77. This product was converted to methanesulfonic acid salt to
obtain the captioned 5 conpound 77. 'H NWR (ppm) (300 MHz, CDC13) 0.12 (2H,

2’ 120(_331(5 1300w, 978 845@1@@)@8’7?%6&3%@51%%?7(3%5%359@3##62 s ??H
4 0o B At B &% M daslsi, o S E b 0SS I 3 12 2 form
s (E5) Rl BRTTe 18 S/TLET R o s G G oA L 1 -

a- epoxy- 3

T‘é%ﬂ;&%@éﬁaﬁ 59 B0 a8 Y S o e U ar 06 thdtfefada

d i bed 7 h ht hal hydrid

PFZEQ'?? ﬁ'@HEé% olfe hgafz@péﬂg%élff@% ﬁﬁgosp 1@{} >5@rh§30m{3yf e?g';cli‘”og of e

78 T 20

CSLCL?teE ﬁﬂqﬁgﬁﬁﬁngg ﬁﬁgﬁsgnacid ggftotgaggfain tLZ capf{gnggt 2gipound 78.
" H NVR (ppﬂ%@&g& ?+E CDC13) 0.10 (2H, m, 0.51 (2H, m, 0.83 (1H m, 1.12

(1H, t, 8 1.18 (1H, t, J 16 JANUARY 2007 163 7.2 Hz), 1.25 (1H,

M, 1.42 (2H d 3, 6 13.2, 3.3 He),
2.07-2.24 (3H, nd?SlQQ?%%N OPfﬁz’ﬂ ghy§4(5§ %’OF& 142"]@3“?’9{% d, J =63
Hz), 2.55-2.6 3.05-3.09 3. 88 H ddd, J 3. 8.1,
23 Hz), 5.70@P 121|ap 6B yn; 4-fluoro-2,3 d?hyd(ro -isoindol-1-one- megt anesulfonic acid sa]It

10 (Compound 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-63-yl)-3-fluoro-
phthalimide obtained in Example 17 in place of N-(17-cyclopropylmethyl-4,5a-

15 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 81.
'H-NMR (ppm) (300 MHz, CDCls)
0.14 (2H, m), 0.54 (2H, m), 0.85 (1H, m), 1.47-1.73 (4H, m), 2.13-2.29 (4H, m),
20 2.38 (2H, d, J = 6.3 Hz), 2.59-2.67 (2H, m), 3.05 (1H, d,J] =18.9 Hz), 3.10 (1H, d,
J=5.4Hz),4.25 (1H, ddd, J = 13.5, 8.1, 4.8 Hz), 4.53 (3H, m), 4.68 (1H,d, ] = 7.8
Hz), 6.62 (1H, d, J=8.1 Hz), 6.76 (1H, d, J = 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)



brd, J =8.1 Hz), 5.91 (2H, t, J = 3.0 Hz), 6.59 (1H, d, J =8.4 Hz), 6.73
(1H, d, J = 5 8.4 Hz) (free forn) Mass (ESI) : 477(M-+1) ExalfplANUARY 2007
Synthesis of N-(17-cycl opropyl met hyl - 41®a- epoxy- 3, 14- di hydr oxy-

nmor phi nan- 6(3-yl ) -1, 2- cycl opr opanedi car boi m denet hanesul fonic acid salt 10
(Conpound 79) OH NMO O O OH 79 1In a manner simlar to the nethod
descri bed i l. A« Using 1,2- cycl opropanedi carboxylic anhydride in

pl ace of 3“3“?@5&9‘72 d+ﬁ pht hal i ¢ anhydride, 5 ng (yield: 5% of free

f or m of th%3%ﬁ§%i§?ed conpound 79 was obtai ned. This 15 product was
converted t8 %ethesul fonic acid salt to obtain the captioned conmpound 79.

“H NVR 3 . 18 (2H., M 0.57 (2H .m. 0.89 (3H m),
1.25-1. SLEDE%H,( %’PM?%‘%Q%ﬁ%ﬁ%ﬁr"@(@eﬂ’f@é,“‘eﬁ’%-‘,/'%zzt‘qsdl@‘ir?")i'. 69( (1H, rr})rd, J

= 13.5 Hz), 2.19 , e 2. 32+2..45 ( 2H, . 2.48 20 H. dd, J = 7.8, 3.6
Hz), 2.61- é?%fl"(‘ﬁig-!wﬁilﬁﬂu?ﬁ)@ir—‘ii,thﬁ“,g"S }@@-(1 1<1rr,e'ra~?th%ﬁe§51§9nic g§ salte 60 (1H,
d, J 358.1 g&ﬁP 6.¥g2(1kt d, J =8.1 Hz) (free form Mass (ESI) : 437(M+1)
Exanple 80( §7 HEY )of N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydroxy 16
JANUARY 2007 164 nnrphinan-6(3-y|)-%w§-pyridinedicarboinidenethanesulfonic ’
acid salt (Conmpound 80) OH > <
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In a manner similar to the method described in Examples 25 and 28, using N-
(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6f-yl)-4-fluoro-
phthalimide obtained in Example 16 in place of N-(17-cyclopropylmethyl-4,5a-

10 epoxy-3,14-dihydroxy-morphinan-6§3-yl)-phthalimide, 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, CDCl;)
0.13 (2H, m), 0.53 (2H, m), 0.85 (1H, m), 1.47-1.72 (4H, m), 2.15-2.27 (4H, m),
15 2.39 (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 = 8.4
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)
20 Example 83

Synthesis of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-6f3-yl)-2,3,4,5,6,7-hexahydro-isoindol-1-one-tartaric acid salt (Compound
83)



NOHN 80 1In 3.3 nL of chloroform 113 ng (0.33 nml) of 6j3-naltrexam ne
was 5 dissolved, and 57 ng (0.38 nmol) of 2,3-pyridinedicarbof§ﬂﬁ§uéﬁﬁﬁaﬁﬁde '
and 136 L (0.96 mml) of triethylam né’were added thereto, followed by
stirring the mxture at roomtenperature for 2 hours. Thereafter, 227 L
(1.63 mol ) of triethylamne and 154 L (1.63 mmol) of acetic anhydride were
added, and the resulting m xture was /heated to reflux for 3 hours. The

m xture was all owed to cool tﬁ?pao 4.4

sodi um hydrogen car bonate sol kfi ony ¥
foll owed by extracting the m xtureswt:
conbi ned, washed with water and sakyra

magnesi um sul fate and concentrated nbt ai orude product. This reaction
product was dissolved in 3 nL of acetsre~gpd 5 nL of 3N 15 hydrochloric
acid was added, followed by heating the m xture to reflux for 27 hours.
Water was then added to the reaction gglution, and the resulting mxture was
extracted with chloroform Oganic |ayers were conbi ned, washed with water

d turated sali dri ed h i | f d
ggncei?rgigdetoigﬁbggﬂm“%5§WU§§ﬁ%Wg@8§géguﬁgggﬁﬁg%%ﬂ%%ig eﬂggga?oduct was
ified by, sili | 20 h btain .1 ield: 89
o e Dl e Db S GO N g SR D5 BB (o
T LRSSk ARl iR kG, SRR OB gt N {2E
, 1..49 . 1.73 (2H, brd, J = 13. . 1.99 (1H,. d, .. = 16. 1Hz),
> 38 (BH, (%lé,““g}."éii'%(%?lgﬁgéoﬁy'bwwpﬁ'%g?ﬁ%aﬂ%léﬁ,1%3“(‘&(39?13‘ 4%% 3.15 %1H,
br), 4.15 (1H. ddd, J = 12.7, 8.8 ,4.8 Hz)_ . 5. 17 (.1 J = 7.3 Hz), 6.62

(1 d 3 gt ot o faplopd soimPaling 3 yas higiaed.  Thigipocfeciap ' 6.1
Hz), 8.17 5 (1H, dd . J = [ 6 1.2 tz). 8 98 (1t dd J = 4.8 1.2 Hz) (free
fornm) Mass°P d to W%ws_plfymc@g%'% ghtain the captioned compound 83.

'H-NMR (ppm) (400 MHz, CDCl5)

®o the reaction mxture,
m Organic |ayers were
dried over anhydrous

6.75(d, 1H, ] = 8.3 Hz), 6.58 (d, 1H, J = 8.3 Hz) 4.54 (d, 1H, J = 8.1 Hz), 4.06 (ddd,
10 J=45,8.3,13.1 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
15 Synthesis of 2-(17-allyl-4,50-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-6B-yl)-3,4,5,6-



Synt hesis of 2-(17-cycl opropyl net hyl -4, 5a-epoxy- 3, 14-di hydro

nor phi nan- 6( 3-yl ) -4-fl uoro-2, 3-di hydr o-i soi ndol - | - onenet hanesJ%f’éHPéRX@PW
salt 10 (Conpound 81) OHO ON/ Il ¥8H F 81 In a manner simlar to the
met hod described in Exanples 25 and 28, using N- (17-cycl opropyl net hyl -4,
a- epoxy- 3, 14-di hydr oxy- nor phi nan-6(3-yl)-3 -fluoro- phthalimde obtained in

A t%f?ﬂr?@' acﬁghaﬁfm%m%ﬁ?é%c' BRSBTS Wlackiodd- g‘i’/'f%m(gay@rlathyhs% 2
%gpién%rt &egaoggﬁ‘ﬁ ST SR o5 St inte o g Padian St 23%33{323‘;&
w1 ar Sy W%%@ee Soroara bheotlanes .SZHHS Qfd“Ctég% )

3. 30 (10 8&V,ef?d£° E@ﬂ@?é%lﬁffn%‘%l S ofalizhs siiioped Sgginagh = > 7 1) g
By 15 7 M g T MHE b (T o 0% 7.8 Ve (e i i?m( 113 JANUARY
L Lo b S P s
orph nan- G(gh fhy 63110k 2 3 Pl | 8GR0 14 RogR! hengpuLf o el d

(1H,d, J=18.8 Hz), 3.96 (1H, d, ] = 18.8 Hz), 4.15 (1H, ddd, ] = 12.8, 7.6, 4.4 Hz),

4.45 (1H, d, J = 8.0 Hz), 5.15 (2H, brd, J = 10.0 Hz), 5.21 (1H, d, J = 16.8 Hz), 5.79

10 (1H, ddt, J = 16.8, 10.0, 6.4 Hz), 6.59 (1H, d, ] = 8.0 Hz), 6.76 (1H, d, J = 8.0 Hz)

(free form)

Mass (EST) : 449(M*+1)

Example 85

Synthesis of 2-(17-allyl-4,50-epoxy-3,14-dihydroxy-morphinan-6a-y])-

15 2,3,4,5,6,7-hexahydro-isoindol-1-one-tartaric acid salt (Compound 85)

In a manner similar to the method described in Examples 25 and 28, using N-
(17-allyl-4,50-epoxy-3,14-dihydroxy-morphinan-6a-yl)-3,4,5,6-
tetrahydrophthalimide obtained in Example 74 in place of N-(17-cyclopropylmethyi-

20 4,50-epoxy-3,14-dihydroxy-morphinan-63-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, CDCl5)



F OH482 1In a manner simlar to the nethod described in Exanpl
using N 16
(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- Hﬁhydroxy nmor phi nan- 6(3-yl ) -4-fl uoro-
pht hal i m de obtained in Exanple 16 in place of N (17-cycl opropyl nethyl -4, 5a
10 epoxy- 3, 14-di hydr oxy- nor phi nan-6(3-yl)-phthalimde, 19 ng (yield: 25% 2

3,a§ conver t 8% oltiel RAALHE o (T SET RS 50 47 Ay PP 205 88K cOrpoune
A PR € g
4.23 (IH, g%‘? g%id’slﬁgl %%4}9‘)3 %57;1%)%§ . ?@(%2{5 5?50(&% 561% ﬂ 1_5?(‘5‘

FEL g)6gf§§r|1?%#§yzﬁhg végf}§9 ﬁwﬁ$Tﬁ%“Eb Egaiplé gSHé;ntzeé%s7o?2

2-(17- cycl a- epoxy- 3, 14-di hydr oxy-

nDrphlnan §@§Q§¢§ﬂﬁh§M§m§-g 7- hexahydro-i soi ndol -1-onetartaric acid salt
( Conpound Egg@-ﬂ ANUARY 2007 167 OHO N OH 83 In a manner simlar to
the net hod G8L8S Bed in Exanmpl es 25 and 28, using N

|
17- I | et 14-di h - -3,4,5, 6-

e e AR
N-(17-cycl apr | met

4, (5a ep)chy%g’ angPWBKLWC'FP&aBﬁiaﬁlé!ﬁa]éé%Q‘g}P?‘lnﬁMal i mide, 16 ng (yield: 43%

2 steps) of free formof the captlongﬂ conpound 83 was obtained. This

product was NN

H O
:: é ] N
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10 In a manner similar to the method described in Examples 25 and 28, using N-
(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6f-yl)-phthalimide obtained in
Example 13 in place of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-6B3-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

15 salt to obtain the captioned compound §6.

'H-NMR (ppm) (400 MHz, CDCls)

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, J = 8.0 Hz), 4.54 (1H,
d,J=16.6 Hz), 4.46 (1H, d, J = 16.6 Hz), 4.25-4.30 (1H, m), 3.15 (1H, d, ] = 6.6 Hz),

20 3.10(1H, 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



converted to nethanesulfonic acid salt to obtain the captioned conpound 83.
1H NWVR (ppn) (400 MHz, CDA3) 6.75 (d, | H J = 8.3 Hz), 6.58 16dJANVARY 2D0Z
8.3 Hz) 4.54 (d, 1 H J =28.1 Hz), 4.067¢ddd, 10 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) : 46:&%@& of Ex(&rpllpl-B 4a-ep0 Sy hil fradhiydraxy-morphinan-6a.-yl)-2,3-
2-(17-al lyl -4, 5a- epoxy- 3, 14-di hydr oxy- nor phi nan- 6R-yl ) -
2, 3, 4, 5, 6, dikwledisodrdslilswierertiricl acishealtrt€ompaerdi8)oni ¢ acid salt (Conpound 84)
OHO N/ I O OH 84 In a manner simlar to the nethod described in
Exanpl es 25 and 28, using N OH
(17-al l yl - 4, 5a- epoxy- 3, 14- di hy¥rGxy<TorPhi nany6(3-yl )-3,4,5,6 16 JANUARY
2007 168 tetrahydrophthalin de obtdin .n Exanple 73 in place
of N- (17- cycl opr opyl net hyl - NN
4, 5(x-epoxy- 3, 14-di hydr oxy- nor phi nange(§<yl } aI imde, 77 nmg (yield: 52%
2 steps) of free formof the captio onpo 84 was obtained. This
product was converted to nethanesul foni cOHcid salt to obtain the captioned
conpound 84. 5 'H NVWR (ppn) (400 MHz, 13) 1.41-1.80 (8H, m, 2.07-2.29
(7H, m, 2.51 (1H, br), 2.60 (1H, dd, J*= 18.0, 5.6 Hz),
2.90(1H,d, J=5. 6Hz), 3. 07(1H, d, J=18. OHz) , 3. 12(3H, brd, J=6. 0Hz),3.88 (1H, d, J
= 18.8 Hz), 3.96n@Ikinnds sithilar tb8h@miethod dé¢sckibed iHExatuples 35 andl 28,815ing. /6, 4. 4
Hz), 4.45 (1H, d, J = 8.0 Hz), 5.15 (2H, brd, J = 10.0 Hz), 5.21 (1H, d, J
= 16. & Hz) ,(1Baltgl-4,00-€hoxyddll 4-ditydrdyrfophtadidn) ylp-pbhalitdide, abtained in
8.0Hz),6.76(1H,d,J=8.0Hz) (free form Mass (ESI) : 449(M +1)

Example 64 in place of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-63-yl)-phthalimide, 7 mg (yield: 13%, 2 steps) of free form of the
captioned compound 87 was obtained. This product was converted to tartaric acid
salt to obtain the captioned compound 87.

10 'H-NMR (ppm) (400 MHz, CDCls)

7.90 (d, 1H, J =7.1 Hz), 7.51 (t, 1H, J = 7.1 Hz), 7.46 (t, 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, IH, 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),

15 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 89
Synthesis of 2-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6-yl)-7-
20 fluoro-2,3-dihydro-isoindol-1-one-methanesulfonic acid salt (Compound 88) and 2-
(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-63-yl)-4-fluoro-2,3-dihydro-

isoindol-1-one-methanesulfonic acid salt (Compound 89)



Exanpl e 85 Synt hesis of

17-allyl -4, 5a- epoxy- 3, 14-di hydroxy-ﬁ)r phi nan-6(x-yl)- 15 16 JANUARY 2007

, 4,5, 6, 7- hexahydr o-i soi ndol -| -onet a laric acid sait (Conpound 85) OH N O
| OOH 85 In a manner simlar to the nmethod described in Exanples 25 and
8, using N~ (17-allyl -4, 5a-epoxy-3, 14-di hydr oxy- nor phi nan-6a-yl)-3, 4,5, 6-

t et rahydr opht hal i m de obt 'Hned in Exanple 74 in pl eﬁ:e of

N-(17-cycl opropyl wethyl 2Q
@ | fin- 6(3-y1)* ph tsal mg (yield: 40% 2

4, 5a- epoxy- 3, 14- dihydr.iy

steps) of free form of fthe eQed Fconpound :»s BS Ok ned. Thi s product
was converted to tarta G : conpound 85.
"H- NVR (ppm (400 VHz, ARY 2007 1 ¥ , J = 8.3 Hz),
6,57 (d, 1H J 83Hz) 37 | H), 5. 5 2H), 4.86 (d,
1H, J = 2.0 Hz), 478482(m 1H) 3.70-3.77 (m 2H), 3.R09-3.15 (m 3H),
2.96 (d, 1H, J =7.0 Hz), 857-2.67 (m 2H), 2.25-2880 (m 5H), 1.73-1.87
(m 5H, 1.48-1.57 (m 2H), 1.25-1.29 (m 3H) (free form 5 Mass (ESI) :

449(M +1) Exam?lll & n?a%n@ﬁr&ﬂ%ﬁﬂo%he Jnethod descrﬁ;ed in E)éa(rgple? %5 Qnd328 using N-

2-(17-allyl -4, 54- epoxy hydr oxy- nor nan-

oo <0\ il <L GL S R o %ﬂc%ﬁﬁvcf#%r%gﬁﬁal%f and 28, using
N (17-all 36Ibta1ne§6}n%9(31¥1¥fe36 1 pﬁjallcg%?l\gé)?- ”EfoBPdpQ tQ}(l?’AT,ga-)ep(Px t—f',%-' m de

obtained in

a
2-(
2,3
/]
2

5 dihydroxy-morphinan-6B-yl)-phthalimide, 23 mg (yield: 8%, 2 steps) of free form of
the captioned compound 88 and 52 mg (yield: 15%, 2 steps) of free from of the
captioned compound 89 were obtained. These products were converted to
methanesulfonic acid salt to obtain the captioned compound 88 and the captioned
compound 8§9.

10 Compourd 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, J = 18.6, 5.8 Hz),
2.94 (1H, d, J = 5.8 Hz), 3.09 (1H, d, J = 18.6 Hz), 3.14 (3H, brd, ] = 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, J = 17.1 Hz),
15 4.67 (1H, d, J = 8.3 Hz), 5.13-5.26 (3H, m), 5.81 (1H, m), 6.63 (1H, d, J = 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, CDCl;)
20 1.45-1.72 (3H, m), 2.20-2.32 (4H, m), 2.54 (1H, br), 2.64 (1H, dd, J = 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)



Exanple 13 in place of N-(17-cyclopropyl nethyl -4, 5a- epoxy- 3, 14- di hg’%géﬁ?
nor phi nan-6(3-yl)-phthalimde, 10 ng (yield: 6.9% 2 steps) of 16pIAN
the captioned conpound 86 was obtai ne V2 Thi s product was converted to
tartaric acid 15 salt to obtain the captioned conpound 86. 'H NVR (ppm
(400M—|z cbcdl 3) 7.85 (1H, m, 7576(1H m, 7.4-7.5 (2H, nm, 6.79 (1H,
, J =8.2 6 ., J =8.2 Hz), 5.75-5.85 (1H, m, 5.15-5.25 (2H,
, 4.66 (fEQSéEgg %6&]1\6 |_]§) 4. 54 (1 H d, J=16.6 Hz), 4.46 (1H d, J
166Hz) ?éﬁ,‘? (1H rr) 3 5(H d, J =6.6 H), 20 3.10 (1 H d, J
18.3 Hz), P, 6Hz)2527(2Hn')2223(3H m,

%0371 ]7.7(()5gyn{r)he | S Ffo?ﬁra7 NH%S4 ga ep()xy-B f'éflgghydrox%l morpﬁmgn %ﬁ yh)- %6 JANUARY

2-(17- aIIyI e |h dr

di hydr o-i soi ;})d‘? ?3 (Pl é/rotl%r (}'f(riil cé(naecrlgeéx%n%?‘tﬂ??%%%%a%%(%p anﬁﬁg) 11, Oy |
OH 87 In a manner S|mlar to the method, described in Exanples 25 and 28,
using N 5 (17-allyl -4, 5a- epoxys3.~14- 4l r oxy- nmor phi nan- 6( x-yl ) -phthal i m de
obtained in Exanple 64 in place N 0

of N- (17-cycl opr opyl net hyl - 4, 5a- epox
nor phi nan- 6(3-yl)-phthalimde, 7 ny

j do [39%— steps) of free form of

the captioned conpound 87 was obtai ng Thi s £ was converted to
tartaric acid salt to obtain the capt negconmpoand 87. 10 ' H- NMR (ppm
(400 MHz, CDC13) 7.90 (d, 1H, J = 7.1 7.51 (t, 1H, J = 7.1 Hz), 7.46
(t, 1H J =71 Hz), 7.37 (d, 1H, J = J;OHz), 6.78 (d, 1H, J = 8.1 Hz),

6.60 (4, 1H, J = 8.1 Hz), 580587(m 1), 518525(m 2H), 4.95-5.02
(m 2H), 4.69 ((111’1 a Hidnndr Smi&r & tﬁ'zl)nethod%escg%bd 1n|_hxam§1e5135 and 28, using N-

(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-63-yl)-4-fluoro-phthalimide
obtained in Example 58 in place of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-
dihydroxy-morphinan-6p-yl)-phthalimide, 86 mg (yield: 48%, 2 steps) of free form
10 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, CDCl)
1.48 (1H, m), 1.56 (1H, m), 1.67 (1H, m), 2.08-2.29 (4H, m), 2.53 (1H, d, J = 7.2
Hz), 2.63 (1H, dd, J = 18.4, 5.6 Hz), 2.93 (1H, d, J = 5.2 Hz), 3.10 (1H, d, ] = 184
15 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
20 Synthesis of N-(14-acetoxy-17-cyclopropylmethyl-4,5a-epoxy-3-

hydroxymorphinan-6f-yl)-phthalimide-tartaric acid salt (Compound 91)



Hz), 3.10-3.15 (m 3H), 2.98 (d, 1H, J = 6.6 Hz), 2.65 (dd, 1H =

18.4 Hz), 15 2.56 (d, 1H, J = 6.6 Hz), 2.26-2.28 (m 2H), 1. 85"61“@‘}"‘(""1’(12097—0
1.49-1.60 (m 5H) (free form WMass (ESI3) : 445(M +1) Exanples 88 and 89
Synt hesis of 2-(17-allyl -4, 5a-epoxy- 3, 14-di hydr oxy- nor phi nan-60-yl)-7- 20

fl uoro-2, 3-di hydro-isoi ndol -1-one nmethanesul fonic acid salt (Conpound 88)
and 2- (17-allyl-4, 5a-epoxy-3, 14-di hydr oxy- nor phi nan- 6f
3-yl)-4-fluoro-2, 3-di hydro- isoindol -1-@nemnet hanesul fonic acid salt

(Conpound 89) 16 JANUARY 2007 171 OH \/~NN OONFN OHOHF 88 89
In a manner simlar to the nmegha 3 ytibed in Exanples 25 and 28, using N
(17-al lyl -4, 5a-epoxy- 3, 14- di hiydr oxy < @ nano6( 3-yl)-3-fl uoro-phthal i mde
obtained in Exanple 62 in place of 4706 opr opy!l net hyl - 4, 5a- epoxy-3,14 5
di hydr oxy- nor phi nan- 6( 3-yl ) - pht hal R —~yield: 8% 2 steps) of free
formof the captioned conpound 88 a 8l d: 15% 2 steps) of free
fromof the captioned conpound 89 d. These products were
converted to nethanesulfonic acid salt to obtain the captioned conpound 88
and the captioned conpound 89. 10 Corrpoggd 88 1H- NWMR (ppm (400 MHz, CDC13)
1.45-1.68 (3H, m, 2.12-2.33 (4H, m (1H, m, 2.64 (1H, dd, J = 18.6,
5.8 Hz), 2.94 (14, d, J =5.8 Hz), 3.09 (111, d, J = 18.6 Hz), 3.14 (311,
brd, J = 6.4 Hz§ln 24.mb ofpmld@tdoﬁmga(ozmsmamh) G | Tacyedypropydmethyld Spr) | 4. 52( 1
H,dJ:171Hz) 15 4.67 (1H, d, J = 83Hz)513526€3Hrr)581
(1H, m, 6..88xy- -3,14- dlh{ydrgxyzmgrlgnr}em)ﬂi yl)- phthahmlde obtained in Example 11 was

dissolved, and 5.0 mL of acetic anhydride was added, followed by stirring the
5 mixture at 80°C for 24 hours. After concentrating the reaction solution, 5 mL of
toluene was added and the mixture was then concentrated. This operation was
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%

10 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

15 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, CDCl;)

7.8-7.9 (2H, m), 7.7-7.8 (2H, m), 6.77 (1H, 4, ] = 8.0 Hz), 6.63 (1H, d, ] = 8.0 Hz),
5.15(1H, d, J = 8.1 Hz), 439 (1H, d, ] = 5.2 Hz), 4.0-4.1 (1H, m), 3.08 (1H, d, J =

20 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)



6.79 (1H, d, J = 8.3 Hz), 7.20-7.68 (3H, m (free form Mass (ESI) :

463(M +1) Conpound 89 1H NMR (ppn) (400 MHz, CDC13) 20 1.45- 16ZANUARY 2047,
2.20-2.32 (4H, m, 2.54 (111, br), 2.6W41 H, dd, J = 18.6, 5.8 Hz), 2.93
(1H d, J =58H), 3. 10 (1 H d, J =18.6 Hz), 3.15 (3 H, brd, J = 6.4
Hz), 4.27 (1H n) 4.44-4.68 (3H, m, 5.19 (311, m, 5.81 (1H m, 6.63
(111, d, J = Hz) 6,78 (1H, d, J =8.3 Hz), 7.06-7.55 (3H, m (free
form 16 J&%A@S%é?“(l\ﬁz Mass (ESI) : 463(Mr+l) Exanple 90 Synthesis of
2-(17- aIIyI 4, Sger%{)oxy 3, 14-di hydr oxy- nor phi nan- 6( 3-yl ) - 6-

fluoro-2, 35 i soi ndol - | -one met hanesul fonic acid salt (Conpound 90) OH
Ni \ON F O—| 590 In a manner simlar to the nethod described in Exanpl es
25 and 28, usi ngyRhesis of N-(14- acetoxy 17-allyl-4,5a-epoxy-3-hydroxymorphinan-63-yl)-
(17-allyl-4 5a epox%/ 3,.14- di hydr oxy m)r hi nan-6(3-yl)-4-fl uoro-phthalimde
obt ai ned i Phihalifidestanaric ?F%F%lg@%ﬂiwu(lﬂibycl opr opyl met hyl - 4, 5a- epoxy- 3, 14-

di hydr oxy- nor phi nan-6(3-yl)-phthalimde, 86 ng (yield: 48% 2 steps) of free
form 10 of the captioned conmpound 90 wa§ obtai ned. This product was
converted to nmethanesul fonic acid sal 0 obtain the captioned conpound 90.
"H NVR (ppn) (400 MHz, CDC13)\/48 1.56 (1H, m, 1.67 (1H m,
2.08-2.29 (4H, m, 253(1H d,”J B:7.
Hz), 2. 63(1 H, dd, J=18. 4, 5. 6Hz) , 2. 93(\ > Hz) , 3. 10(1H, d, . 1=18.4 15 Hz),
3.14 (3H, brd, J = 6.8 Hz), 4.23( . 404 51 (2H, nm), 4.66 (1H, d, J
= 8.4 Hz), 5.15-5.24 (3H, m, 5.81 23.2, 16.8, 6.4 Hz), 6.62
(1H, d, J =8.4 Hz), 6.77 (1H, d, J .03-7.75 (3H, m (free form

In a manner similar to the method described in Example 91, 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-6f3-
yl)-phthalimide, 66 mg (yield: 30%, 2 steps) of free form of the captioned compound
10 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, J = 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, ] = 5.1 Hz),
15 4.05-4.15 (1H, m), 3.05-3.15 (2H, m), 2.4-2.7 (§H, 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-
20 hydroxymorphinan-6p-y1)-2,3,4,5,6,7-hexahydro-isoindol-1-one-tartaric acid salt

(Compound 93)



Mass (ESI) : 463(M++1l) Exanple 91 20 Synthesis
of N- ( 14- acet oxy- 17- cycl opr opyl net hyl - 4, 5a- epoxy- 3- 16 JANUARY 2007
hydr oxynor phi nan- 6(3-yl)-pht hal i m det att%aric acid salt (Conpound 91) 16
JANUARY 2007 173 O Ok NMOYiOH 91 1In 2.5 nL of pyridine, 100 ng (0.21
mol ) of N-(17-cycl opropyl net hyl - 4, 5a

epoxy- 3, 14-di hydr oxy- nor phi nan-6(3-yl ) -phthal i m de obtained in Exanple 11
was dissolved, and 5.0 nL of acetic anfjfydri de was added, followed by
stirring the 5 mxture at 80C for 24 After concentrating the reaction
solution, 5 nL of toluene wa
This operation was repeated ting
N- (3, 14-di acet oxy-17-cycl opr opyl nmets
mor phi nan- 6(3-yl ) -phthalimde as a* 4 This crude product was

di ssolved in 10 nL of ethanol, and 1 of 2 @ aqueous ammoni a was added,
followed by stirring the mxture at rsomoenperature for 1 hour. Water was
added to the reaction mxture, and the m xture was extracted wth ethyl
acetate. Organic layers were conbi ned, washed with saturated saline, dried
over anhydrous nmagnesi um sul fate and concentrated to obtain a crude product.

The thus obtained crude praduct, was rified by_silic el. col

chr omat ogr aphy Bai%anggﬁ.%nﬁla%t@t%m(eg}}%g|d8§crﬁ>§d/&1¥]§xz§rp%16§>19wngQ-ég‘ﬂpormOf t he
captioned conpound 91. This rOdﬂfﬁ' s converted to.tartaric acid salt to
obtain the % PV@HEH%EHﬁ%%ﬁﬁﬂgﬁi% -dihyoRY 1n 53WHZ?AG%@§3 7.8-7.9
(2H,Irr), 7.7%.%:(%, .y 8. 77 (1K, g J :(ng%gglggé 683 (LH d? J =280
Hz). 5. 15 hexatiydrqyisoindal-p-ope phtained inggxample 834n place of NA17ey = 4 0l 4 1 (1H, m),
3.08 H d, J = 0 18.3 Hz), 2.65-2.70 (2H, m, 4-2.6. (3H, 2.25-2.35
(2H, ( , 2.°§%‘°?@H¥12 tf}yqﬁ,a%e%%pzr%,b‘?sﬁﬂ@x f}@?ﬁ?g?@%ﬁml);pfithéwds%H, in),
0.7-0.8 (1|_I{’1g 1éld:058§A,(22é_t|’epsSr)of frge' %?&Odf]ﬂ?e ca&)%ghemonggorugg gg_%agjobtained.

This product was converted to tartaric acid salt to obtain the captioned compound 93.

'H-NMR (ppm) (400 MHz, CDCl3)
6.76 (d, 1H, J =8.2 Hz), 6.59 (d, 1H, J = 8.2 Hz), 4.69 (d, 1H, J = 8.1 Hz), 4.35 (m,
10 1H), 3.91 (s, 2H), 3.03-3.08 (m, 2H), 2.49-2.74 (m, 3H), 2.16-2.35 (m, 11H), 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 (ESI) : 504(M™)
Example 94
15 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-



16 JANUARY 2007 174 Mass (ESI) : 514(M Exanple 92 Synthesis of
N- (14- acet oxy- 17-al | yl - 4, 5a- epoxy- 3- hydr oxymor phi nan- 6 3-y1) - 16 JANUARY 2007
phthalimidetartaric acid salt (Conpount’®2) O O NO ,ONOH 592 1In a
manner simlar to the method described in Exanple 91, using N-(17-
al Iyl - 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan-6j 3-yl ) -phthal i m de obtained in
Exanple 13 | | ace of . o ) .
N-(17- cycl o3p1‘Q—Bﬁvﬂwmmb@e&é@ﬂé&g}ﬂh@lmda Phipied iy Exampli l3amass ( 3-
yl)-phthalim de, 66 ield 30% 2 eps). of free formof the captioned
conpound 101%2?%5&[@&%&%8319"4%625 s gt Toeg by s B S et o
oL LS OSSR R ARG P AT AR SRR 23 -
8.1 H), 5.7-5 IH_.m, 5.1-5 2H, , 5.15 (1H, .d, =80 Hz), 4.2
(1H, d? g ltgred 'ﬁ\ﬁ(}(l{gﬂ Cfr?t%. 394 the _feéraéelws qn%n,cerér.a@ﬁ-tg .0?@11? 3 Ff]udﬁjp,?"dg‘.ch- )2 7 (5ﬁ,
, 2.22 ' , 2.1-2.2 (2H, , 1.7 H.m, 1.4-1.5 (2H, f f
%ss (1%_3 § 3&@8& ghtynec%ggﬁ%p@dggt) Wrﬁuﬁlggé iy 5;11?:21 gel column chr(omatogrrgph(y tcr) ee form
N (14- acetoxy-17-cyc| opropyl et hyl - 4, 5a- epoxy-3 20 )
hydroxyrmr;ﬂyh)( aﬁ9atggvve§fdizl,0§fyﬁ,0§,fr&e PR erbloneor R Bne it ari ¢ aci d
| t Co d 93) 16 JANUARY 2007 75 O
s ( r’rpp(%g uct wa% converted to tartar%c acid salt to obtain the captioned compound 94.
'H-NMR (ppm) (400 MHz, CDCls)
7.8-7.9 (2H, m), 7.7-7.8 (2H, m), 6.77 (1H, d, ] = 8.2 Hz), 6.63 (1H, d, J = 8.2 Hz),
10 5.17 (1H, d, J = 8.2 Hz), 4.0-4.1 (1H, m), 3.10 (1H, d, J = 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
15 Synthesis of N-(4,5a-epoxy-3-methoxy-17-methyl-morphinan-63-yl)-

phthalimide (Compound 295)

295

In 15 mL of DMF, 321 mg (0.70 mmol) of toluene-4-sulfonic acid-(4,5a-
epoxy-3-methoxy-17-methyl-morphinan-6(-yl)-ester was dissolved, and 196 mg of
20 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



O N OO/ OH93 In a manner simlar to the nethod described in Exanpl
91, using 2-(17- 16 JANUARY 2007
cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hyttloxy- mor phi nan-6(3-yl)-2,3,4,5, 6, 7-
hexahydr o-i soi ndol -1 -one obtained in Exanple 83 in place of N-(17 5

cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 6( 3-yl ) - pht hal i m de,
38 ng (yield: 58% .2 steps),of free formof the tigned co und 93 was
obt ai ned. gatw%é&e‘enﬂngge%w SRRYHOYS RS T ITalei ] SAREeRETBIoR R ai n t he

captioned c ound 93. 'H p (400 , ,CDC13) 6..76 (d,.1 H J = 8.2
Hz), 6.59 (@%aﬂ,mdf prodyich e,tf‘%l.a @alé ,crmM':rfrOﬁ‘uc_I Vs Uit be.sshcg gglm 10
11-1), 3.91 (s, , 3.03-3.08 (m . 2.49-2 74 (m 3H),.2.16-2.35 (m
11H) ) 1. 95-"0;%“@)‘21‘?‘?)9{“39%}%?111 torqbt 1.‘17131%(50?& (Yﬂléi, 38%/9@15‘? %’“(F’DH?" ofppougds7 3. ((). 80

1H), 0. 44-0. 0. 08-0. 09 2 f f Ma ES|
(5(r)n4( II\_/Il)Jr) Ejgﬂ%l(gggéi(“%(@?%ﬁ)hesis of (m 2H) (free form ss ( )

N- (4, 5a-ep ’éfff 14- gi hydr oxy- 17- pr opyl - nor phi nan- 6(3-yl) -
pht hal¥m d Pl P¥2aci d sal t (Conpound 94) OH I~-NM O NOH 94 1In 10 nL
of dichl or onet hgne, 50 NR’néO 11 mmol) of N—7( 17-al |l yl - 4, 5a- epoxy 16 JANUARY
2007 176 3, 14- AWAYEFIS LY Nidrenanexn-dpdrqnyy Lismethal-miorplenaméBivhed i n Exanple .
13 was dissolved, and 10, of 10% Pd/ C was added, followed by stirring the
m xture un a‘ﬁ?@?’@&éﬁcé@gg%lbm%dﬁébmterrperature for 8 hours. The
reaction solution was filtered through Celite , and the filtrate was
concentrated to obtain a crude or od
N =

o
N z "/O N
L
OH
95

In 5 mL of methylene chloride, 44 mg (0.10 mmol) of N-(4,5a-epoxy-3-

e

10 methoxy-17-methyl-morphinan-6B-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

15 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

20 salt to obtain the captioned compound 95.

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



5 The thus obtained crude product was purified by silica gel cal

chromat ography to obtain 49 ng (yield: 100% of free form of %H@Né’é&ﬂ?a%d
conpound 94. This product was convertb to tartaric acid salt to obtain the -
capti oned conpound 94. 'H NWR (ppn) (400 MHz, CDC13) 7. 8- 7 9 (2H n)
7.7-7.8 (2H, , 6.77 (1H, d, J 8.2 Hz), 6. 63 (1H, d, J :

> 7025 ol iw Pl ffh, £ edm 13@(1’1%%)22%2%%%@”5% 515
(o2 B A O g @SS, o ol 1703 BFIm 3153 1 (s (ES)

N- (4, 5a-ep t hoxy-17- nmet hyl - nor phi nan-6(3-yl )- phthalimde (Conpound
295) H N %m\f(ﬁﬁn%ém%% In 15 mL of DMF, 321 ng (0.70 mmol) of

t ol uene- 4- 5a-

epoxy- 3- et %S§3E$§ %&m pmr phi nan-6(3-yl)-ester was dissolved, and 196 ny
of 2% pot assi u;né) thalimde was added thereto, followed by stirring the

m xture at %f° 15 hours and then at 140C for 20 hours. After all owi ng

t he reaction sol 0 to roomt enperatur was added to the
reaction m xtur éuyﬁﬁ&“f‘ﬂg @GP/?IPWQPY#W%YE f%\g?x@EIr%‘ﬁ"@%‘oW'th chl orof orm
Organic layers . 6 JANUARY 7 177 th saturat ed

sal i ne, drieYPRR é‘?‘%ﬁm#‘éﬁ@wggﬁ@gm#ﬁ faiprGpcd Gound }ed to obtain a

crude product. The thus obtained cr ude product was purified by silica gel )
col utm chr omat ogr aphy to obt aj 16~} ield: 38% of the captioned

conpound. Mass (ESI) : 431( +1)N5 bl e 95-2 Synt hesi s
of N- (4, 5a- epoxy- 3- hydroxy-17-met h Q- 6(8ryl ) - phthalimde-tartaric

acid salt (Conpound 95) U
0]
OH

In a manner similar to the method described in Example 11, using 3-
10 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, CDCl;)
9.03 (brs, 1H), 7.62 (t, 1H, J = 7.9 Hz), 7.25 (dd, 2H, J = 7.3, 16.4 Hz), 6.60 (dd, 2H,
15 J =178, 14.4 Hz), 5.04 (d, 1H, J = 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, J = 7.9 Hz),
0.14 (d, 2H, J = 4.4 Hz) (free form)
Mass (ESI) : 489(M'+1)
20 Example 97-1
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-yl)-3-nitro-phthalimide (Compound 297)



H \Nb O NOH 95 1In 5 nL of nethylene chloride, 44 ng (0.10 nmol

of N- (4, 5a- epoxy-3- 10 met hoxy- 17- et hyl - mor phi nan- 6(i -yl ) - pht htf JANUARY 2007
obtai ned in Exanple 95-1 was dissolvet9 and 0.32 niL of boron tribroni de was
added at -30C, followed by stirring the mxture at OC for 3 hours. To this
reaction solution, 2 nL of aqueous ammonia was then added and the m xture
was stirred for 1 hour. Thereafter, ueous saturated sodi um hydrogen
carbonate sol ution was added.t g~t he action mxture, and 15 the resulting
m xture was extracted with chfordfs gandc | ayers were conbi ned, washed
with saturated saline, dried over; ragngs) um sul fate and

)
concentrated to obtain a crude prad o) obt ai ned crude product was
purified by silica gel colum chro @g@
free formof the captioned conpounts85:oJ

obtain 16 ng (yield: 37% of
' oduct was converted to
tartaric acid 20 salt to obtain the captioned conpound 95. 'H NWVR (ppm
(300 MHz, CDCI3) 7.97-8.03 (m 2H), %¢86-7.92 (m 2H), 6.78 (d, 1H J =
8.2Hz), 6.63 (d, 1H, J = 8.2 Hz), 5. (d, 1H, J = 8.2 Hz), 4.12-4.20 (ddd,

1H, J 4.1, 8.2, 13.2 Hz),. 3.33-3.75.,16 JANUA 2007 ..178 1H), 3.18 (d,
1H J = 18.5 Hz)9azl}afhflezafai}la&ﬁq,tﬁamstf@d%ifsq@# lffgya}m@l.eééz%%@m H)SH), (

2.31-2.45 q. 2,16 (dt, 1H, = 4.7, 12. , 1.71-1.87 3H),
1.21-1.34 E‘}n‘rﬁ]mpﬁkﬁlbc aﬁ%)’%féfgrlw’#fe Ré%@hé@f%y?grl%ﬁ% i/lmglgf_tﬁ%c@?& e 9?
Synthesis of N-( 133/%?)%@@1%3%' met hyl - 4, 5a- epoxy- 3, 14-di hydr oxy-

nor phi nan- 6CMAHRd AERYE PFAGMEt artaric acid salt (Conpound 96) COH
>N O

ON
5 CR/_I]ass (ESI) : 518(M*+1)
Example 97-2
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6§-yl)-3-amino-phthalimide-methanesulfonic acid salt (Compound 97)

NH,

10 In 10 mL of methanol, 150 mg of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-
dihydroxy-morphinan-6-yl)-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

15 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, CDCl5)



\'l O~ OHd 96 In a manner simlar to the nmethod described in Exanple 11
using 3 10 hydroxyphthalic anhydride in place of phthalic anhyﬁr‘ﬁ ARQ?O%
(yield: 1699 of free formof the captl%fled conmpound 96 was obtai ned. This
product was converted to tartaric acid salt to obtain the captioned
conmpound 96. 'H NWR (ppnm) (300 MHz, CDC13) 9.03 (brs, 1 H), 7.62 (t, 1 H J

) %) BRS¢ 7 T30 Al 1R PO Ay 3y oy = g8, 140
LA it g s R i
489(M +1) 20 Ex2 ol dnardy, 47178 (5w of B 1M 86-
Méﬁ.ﬁﬁﬁ' W@) @WN’?%@% P ARET (ég“ rﬁ%x‘%@ﬂ‘) 16 JANUARY 2007 179 OH

N NOZ . WZx (ﬁglé ?ﬁ]\? nner simlar to the nmet hod descri bed i n Exanpl e
11, us% ng i (a i c’anhydride in place of phthalic anhydride, 151 ngy

of the capt]%%gl > rrpound was obtained as a crude product. 5 Mass (ESI)
518( M +1) ﬁ’pﬁ’ 7 2 Synt hesi s of

ror phi o 6 3. y YRR R SR RERP PRSI 4908 1+ ( compound o7)
OH

morphinan-6p-yl)-4-nitro-phthalimide (Compound 298)

e

10 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
15 Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6[-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-63-y1)-4-nitro-



~NM O ONNH2 OH97 10 In 10 nL of nethanol, 150 ng of

N- (17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14-
di hydr oxy- nor phi nan-6(3-yl)-3-nitro- ph’cfﬂal i mde obtained in Exanple 97-1 as
a crude product was dissolved, and 20 ng of 10% Pd/ C was added,
stirring the m xture under hydrogen atnosphere at roomtenperature for 7

vas concontrapan ot e b of s P & A ned oruge
Sy PP B B LS et B R o7 T e
PR iy T 00 Yot R ER blm FisgebBolig Drbh o8271 7
o7 buy. dpebitsg  Tofipi webufifelegd yigage fyfoBlyadt 1y 1T

product wa

(yield:
product wa
conmpound 9
2.59- 2.
1. 44-i5

nitrophtha%
conmpound wa

10

15

20

10

71

. 48

16 JANUARY 2007

fol |l oned by

%:%%tio?é@’co&%g%?d- 39 (m 3H), 2.09-2.17 (m 2H), 1.69-1.73 (m 2H),

(free formuys 3? 8 +1) Exanple 98-1 Synthesis of
N- (17- cycl o%?‘é%@ﬁ?gf‘ﬁ @04%:% _3, 14- di hydr oxy-

10 n o mannab G 7 R0 dHeFrBS AR UG P bt s 2

88 (m 1H), 0.53-0.55 (m 2H), 0.13-0.14 (m 2H)

2.95 (m, 2H), 2.34 (brs, 1H), 1.23-2.11 (m, 4H), 0.86 (brs, 1H), 0.50 (brs, 2H), 0.11
(brs, 2H) (free form)
Mass (ESI) : 488(M™+1)
Example 99-1

Synthesis of N-(17-allyl-4,50-epoxy-3,14-dihydroxy-morphinan-6§-yl)-4-
nitro-phthalimide (Compound 299)

NO,

299

In a manner similar to the method described in Example 11, using 6[3-
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-4,50-epoxy-3,14-dihydroxy-morphinan-6B-yl)-4-

amino-phthalimide-tartaric acid salt (Compound 99)

P WARLS 88 (2P 3660 Ars PR3/ 707R T 885 07160, B b3S



obtained as a crude product. Mass (ESI) : 518(M +1) Exanple 9@-\&@%”2007
Synthesis of N (17-cycl opropyl net hyl -4, 5( x- epoxy- 3, 14-di hydr oxy-

nmor phi nan- 6-yl ) - 4- am no- pht hal i m de-td8aric acid salt (Conpound 98) OH NM
O ,00/ \ ~NNHR EXOH98 In a manner simlar to the nethod described
in Exanple 97-2, using N-(17-

cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- dydroxy- nor phi nan-6(3-yl)-4-nitro 16
JANUARY 2007 181 phthal i nidg eptal§ed in Exanple 98-1 as a crude product in
pl ace of N-(17- cycl opropyl neth 54,po 7,0 - 3, 14- di hydr oxy- nor phi nan- 6f
3-yl)-3-nitro- phthalimde, 10 ng eboh, A5% 2 steps) of free formof the

capti oned conpound 98 was obt ai .o Qe Npr \ct was converted to tartaric
acid salt to obtain the 5 captio @ @ ou 98NHIH NVR (ppm) (300 MHz,
CDC13) 7.56 (brs, 1H), 7.00 (brs, ™ >dy 72680 (brm 2H), 6.60 (brs, 1H),

5.12 (d, 1H, J = 8.2 Hz), 4.40-4.58 (m 2H), 4.00 (brs, 1H), 3.70 (brs,
1H), 2.86-3.07 (m 3H), 2.63- 2.95 (m9PH), 2.34 (brs, 1H), 1.23-2.11 (m
4H), 0.86 (brs, 1H), 0.50 (brs, 2H), 0.11 10 (brs, 2H) (free fornm Mass

(NEZQ)I1)7 al |4§|85 z'\f B gg%@_ﬂ@,{sﬁ%ﬁgﬁ;3}4g@@%ﬁﬁyﬁﬁfowﬁqe&@-w.)4_.91@;ro.ni tro-pht hal i mi de
( Conpound %8&91211in%_ée o%tacl)nedl ig ]ﬁ(ample 99-1 as a crude product was dissolved in ethanol,
and Tin chloride dihydrate was added thereto, followed by stirring the mixture at
5 80°C for 8 hours. Aqueous saturated sodium hydrogen carbonate solution was
added to this reaction solution, 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
10 obtain 15 mg (yield: 8%, 2 steps) of free form of the captioned compound 99. This
product was converted to tartaric acid salt to obtain the captioned compound 99.
'H-NMR (ppm) (300 MHz, CDCl5)
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,
15 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-4,50-epoxy-3,14-dihydroxy-morphinan-63-yl)-3-

20 nitro-phthalimide (Compound 300)



NOz OH 15 299 In a manner simlar to the nmethod described in Exanple 11,
usi ng 6(3- nal oxamine in place of 6(3- naI trexam ne, and usi ng 16 JANUARY 2007
4-nitrophthalic anhydride in place of 8g§ht hal i ¢ anhydri de, the captioned
conpound was obtained as a crude product. Mass (ESI) : 504(M++1) 20 Exanpl e
99-2 Synthesis of N (17-allyl-4,5a-epoxy-3, 14-di hydr oxy- nor phi nan-6(3-yl ) -4-
am no- phthal i m detartaric aC| d salt ponpound 99) 16 JANUARY 2007 182 OH O
NNH2 OH 99 N-(17-allyl-4,x5 aepa} , 14- di hydr oxy- nor phi nan- 6
(3-yl)-4-nitro- phthalimnde obtaijngd Bl e 99-1 as a crude product was
di ssolved in ethanol, and Tin chFerEde Yipidr atoyas added thereto,
followed by stirring the mxture a y hours Agueous sat urated
sodi um hydrogen car bonate sol ution p this reaction solution, and

,. o chioroform Oganic | ayers were
conmbi ned, washed with saturated saline, dried over anhydrous nagnesi um

sul fate and concentrated to obtain azgyude product. The thus obtained crude
product was purified by silica gel col'um chromatography to 10 obtain 15 ny

product. vas coniEivunirt el aifhibey PR L EEIAR LY olghsconpound
0. 75 éigwﬁ&w@{%ne 8 Pgan% BB%‘?}?@‘%S% nglﬁglt‘f’@ﬁ %gia?l}?%d“ﬁ?dn Pasdr 5
Phe (o (s, 1|5§ phija é%a‘?yd“?%ith‘ﬁca lgnﬁﬁﬂp%&%sﬁg‘? E‘ﬁ?\gaf%lepé"dl“fgz S
5 Mass (ESI) : 504(M"+1)
Example 100-2
Synthesis of N-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-63-yl)-3-

amino-phthalimide-tartaric acid salt (Compound 100)

NH»

10 In a manner similar to the method described in Example 99-2, using N-(17-
allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-63-yl)-3-nitro-phthalimide obtained in
Example 100-1 as a crude product in place of N-(17-allyl-4,50-epoxy-3,14-
dihydroxy-morphinan-6f-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

15 tartaric acid salt to obtain the captioned compound 100
'H-NMR (ppm) (300 MHz, CDCl;)

7.33 (dd, 1H, J = 7.3, 8.2 Hz), 7.09 (d, 1H, J = 7.0 Hz), 6.76 (d, 2H, J = 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,



(m 2H), 1.64-1.67 (m 1H, 1.37-1.50 (m 3H), 1.21-1.26 (m orm
Mass (ESI): 474 Exanple 100-1 (M++1) Synthesis 6JA&'UARY2°°7
of N-(17-al l yl - 4, 5a- epoxy- 3, 14-di hydroxyg r phi nan-6p-yl)-3- 2 0

ni tro-pht hal i m de (Conpound 300) 16 JANUARY 2007 183 OH \/~N O Noe WO-~"H
300 In a nenner simlar to the method described in Exanple 11, using 643- -

nal oxarine 145 BLaGH, B, PALATATEXATRay, 390, S008 3L SHPREAT gy O e
crude pr odu@. ]551'\’95% n{§ﬁf)1%3ﬁ0fﬁl\/} +]7)0 gﬁ@q;g 00 2 Synt hesi s of

N-(17-allyl a- epox droxy- nmor -yl)-3-

am no- pht h a cid salt (Corrpound 100) O—| '~Z~NM O NH2 Yin 100
10 In a mﬁ\gg}‘(ﬂﬁ Iﬁ?@lo 3he nmet hod described in Exanple 99-2, using N-(17-
al lyl-4, Sam%@/e 114- di hydr oxy- nor phi nan- 6(3-yl )-3-nitro-phthalimde
obtained in anple 100-1 as a crude product in place of

12 mg Tyi ol o oo e e Rl W IR R b kR 00 vs
82;?! onea_EBiteEhRAEl V*%?ef i E;%E'léi,)  8a (ad, 1H 3 =78

2 Hz), 7.09 (d, 1H, J = 7.0 Hz), Oz|6(d oH, J = 8.2 Hz),

Iy 14,

N-(17-allyl-4,5a-epoxy-3,14-dihydroxy-morphinan-6-yl)-3-nitro-
phthalimide obtained in Example 100-1 as a crude product was dissolved in methanol,
10 and 10% Pd/C was added, followed by stirring the mixture undet hydrogen
atmosphere at room temperature for 12 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 10 mg (yield: 53%, 2 steps) of free form of the captioned compound 101.
15 This product was converted to tartaric acid salt to obtain the captioned compound
101.
'H-NMR (ppm) (400 MHz, CDCl5)
7.33 (t, 1H, J = 7.8 Hz), 7.09 (d, 1H, J = 7.2 Hz), 6.77 (d, 2H, ] = 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, ] = 4.5, 8.3,
20 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



.64 (d, 1H, J = 8.2 Hz), 5.74-5.87 (m 1H), 5.32 (s, IH, 5.20 (dd, J =
.5, 17.2 Hz), 5.13 (d, IH, J = 8.2 , 3.95-4.03 (m 1H), I%NP&,RZ?SQU
6.4 Hz), 3.06 (s, 16 JANUARY 2007 18%® 1H), 2.93 (d, 1H, J = 5.6 Hz),
52-2.79 (m 2H), 2.10-2.35 (m 2H), 1.63-1.69 (m 1H), 1.41-1.53 (m 3H),
.23 (t, 1H J = 7.0 Hz) (free form Mass (ESI) : 474(M +1) Exanple 101 5

iryﬁ”tnﬁ-eﬁihfh:;h m SapREBeRA 2eyttofio P%?f%@?%éhidgﬂf8§”'4éﬂ%‘ﬁﬂz6( Vin lor
thE ﬁgl ?m )de g%?%@g}%yméyﬁ%aﬁ 6'[%@%9?/6 cr ugﬂu& {g'g)ﬁl)c{é&ungrgi tsggl ved in

nmet hanol, 10 and 10% Pd/ C was added ollomed by stirring the m xture under
hydrogen at nosphere at roo = e for 12 hours. The reaction solution
was filtered through Celitel; anfls ltr@te was concentrated to obtain a
crude product. The thus obtalned ) [ ct W8 purified by silica gel

col umm chromat ography to obtain )—H3% 2 steps) of free form of
t he captioned conmpound 101. 15 Thi i converted to tartaric acid
salt to obtain the captioned compou iOhom MR (ppm) (400 MHz, CDC13)
7.33 (t, I H J=7.8H), 7.09 (d, | H J =7.2 H), 6.77 (d, 2H, J = 8.1
Hz), 6.64 (d, 1H J =7.8 Hz), 5.33 (b 2H), 5.14 (d, 1H J = 7.8 Hz),
4.00 (ddd, 1H, J = 4.5, 8.3, 20 13.1 Hz), 3.10 (d, 1H, J = 18.0 Hz), 2.90

(i3 S Pt e Sin a7 s

5 (0.44 mmol) of 63-amino-17-cyclopropylmethyl-4,5a-epoxy-3-methoxymethoxy-

PDNIEFO

morphinan-14-ol in place of 63-naltrexamine, using 3-hydroxyphthalic anhydride in
place of phthalic anhydride, using toluene as a solvent in place of DMF, and
performing heating to reflux for 20 hours, 119 mg (yield: 52%) of the captioned
compound 302 was obtained.
10 Mass (ESI) : 533(M"+1)
Example 102-2
Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6f-yl)-3-methoxy-phthalimide-tartaric acid salt (Compound 102)

OMe

15 In 5 mL of DMF, 119 mg (0.22 mmol) of N-(17-cyclopropylmethyl-4,5a-
epoxy-14-hydroxy-3-methoxymethoxy-morphinan-6§-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



Synthesis of N-(17-cycl opropyl net hyl - 4, 5a- epoxy- | 4- hydr oxy- 3-

net hoxymet hoxy- mor phi nan- 6( 3-yl ) - 3- hydr oxy- pht hal i ni de ( ConpoulfdAMYARY 2807
>N" O ONOH / Il \ OMOM 302 In ¥Oanner sinilar to the nethod
described in Exanple 11, using 166 ng 5 (0.44 nmmol) of

6(3-am no-17-cycl opropyl met hyl - 4, 5ct - epoxy- 3- met hoxynet hoxy- nor phi nan- 14- ol

0 PLEES Bl A TS R SR SR B0y, P 20 ©
per o1 10 IS e A RDRY e d I Skl L0
o S S R IO P B o
KI—N?AI 70_ (?y EII %%ﬁg{é{?)ﬁwe&%}—ggg%@g%&-g El-h%ky%lr%eﬁrlgmgrgétﬁgx%lq))hi8&n—6B-
D MY o3 D e
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Ty 0021 L T S0P PRy SRR 4, (I reaction
dissolved in 10 mL of methanol and 4 mL of chloroform, and 0.1 mL of concentrated
hydrochloric acid was added thereto dropwise at 0°C, followed by stirring the
10 mixture at room temperature for 9.5 hours. Aqueous saturated sodium hydrogen
carbonate solution was added to this reaction solution, 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
15 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=17.3, 8.2 Hz), 742 (d, 1H, ] = 7.3 Hz), 7.18 (d, 1H, J = 8.5 Hz),
20 6.74 (d, 1H, J = 7.9 Hz), 6.60 (d, 1H, J = 8.2 Hz), 5.18 (d, 1H, ] = 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)
25 Example 103
Synthesis of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6B-yl)-1,2-dihydro-indazol-3-one-tartaric acid salt (Compound 103)



with chloroform Oganic |ayers were conbi ned, washed with saturated saline,
dri ed over anhydrous magnesi um sul fate and concentrated to obt1§iJANUARYR§ODF
N- 187
(17-cycl opropyl met hyl - 4, 5a- epoxy- 14- hydr oxy- 3- met hoxynet hoxy- nor phi nan-6(3 5
yl)-3-nmet hoxy-phthal i m de as a crude product. The thus obtained 112 ng of
N-(17-cycl opropyl met hyl - 4, 5a- epoxy- 14-
hydr oxy- 3- met hoxynet hoxy- mor phi nan-
dissolved in 10 nL of methanol>and4 1
concentrated hydrochloric acid wag
by stirring the 10 m xture at roo ‘tee’r@a
saturated sodi um hydrogen carbonat @l 5 added to this reaction
solution, and the resulting m xture wgs set/ed with chloroform Organic
| ayers were conbi ned, washed with saturated saline, dried over anhydrous
magnesi um sul fate and concentrated to lgt ain a crude product. The thus
obt ai ned crude product was purified by—S|I|ca gel colum 15 chronat ogr aphy
to obtain 115 ng}igleld 100@6 2 steps) of free formof the captloned
conpound 102. T i EAik8 reg 2 mawk of GPanaltsgnaming was digsalveds obt ai n
the capti oned corrpound 102. 'H NWR I(-119 (300 MHz, CDC13) 7.64 (dd, 1H, J=
7.3, 8.2 Hapd 1372 o qf godiym cagbenate agd E mgofl%nwr@be@qyl chlerids, ‘serﬂzléided 20 6.74
(d, 1 H J=7.9 H), 6.60 (d, 1 H J 8.2 Hz), 5.18 (d, 1 H_J 8.2 Hz),
3.98-4. 07 ﬂ(qwto,zlﬁqilowzd bpstaring ﬂQ@rﬁll?@H)? at mozstempseltl(rmforslrbourz Adtey dt, IH J =
3.5, 12.0 Hz), 1.64- 1.70 (in, IH), 1.42-1.53 ( 3H), 0.78-0.91 (n1 | H),
0. 49- §. 55 cwicenimtionoftthe eolyent upger redyceqd preswure, érr;& ofmthengleedyt mLoH3(Mr+1) 25
Exanpl e 103 Synthesis of 2-(17-cycl opropyl nethyl -4, 5a- epoxy- 3, 14-di hydr oxy-
nor phi nan- 8Q&oys )1N1Na201d|Sﬁl}l@p@wermm@d,-aydéhrereﬁlslnn&mwu@cww siiatedl af Conpound
103) 16 JANUARY 2007 187 OH N O N OH

room temperature for 30 minutes. Thereafter, 96 mg of Zn powder was added, and

| ) - 3- met hoxy- pht hal i m de was
chboroforn1 and 0.1 nL of

he; eu:drommse at 0C, foll owed
or 9.5 hours. Agueous

the resulting mixture was heated to reflux for 3 hours. After allowing the reaction
solution to cool to room temperature, aqueous saturated sodium hydrogen carbonate
10 solution was added to the reaction mixture, and the resulting mixtute 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 29 mg (yield: 22%) of free form of the captioned compound 103. This
15 product was converted to tartaric acid salt to obtain the captioned compound 103.
'H-NMR (ppm) (400 MHz, CDCl;)
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 (4,
1H, J = 8.0 Hz), 6.79 (d, 1H, J = 8.0 Hz), 6.60 (d, 1H, J = 8.0 Hz), 4.89 (d, 1H,J =
7.7 Hz), 4.44 (ddd, 1H,J =45, 8.3, 13.1 Hz), 3.16 (d, 1H, J = 5.5 Hz), 2.98-3.09 (m,
20 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



103 In 10 mL of THF, 100 ng (0.29 mmol) of 6f3-naltrexam ne was di ssol ved
and 132 ng of sodium carbonate and 108 ng of 2-nitrobenzoyl chi MW@WQ’
added thereto, followed by stirring th® nixture at roomtenperature for 1
hour. After 5 concentration of the solvent under reduced pressure, 5 nL of
ethanol and 4 nL of aqueous IN NaOH solution were added, and the resulting

of :zﬁr povde " *L 5 hor 0 BRSSP et oy 20 T
3 A ,
B o B R BE b S sl P e

reaction mxture, and the resulting m xture was extracted wth chloroform

Organic | ayers were conbi ned, heg h saturated saline, dried over

anhydr ous magnesi um sul fate ﬁﬁggg‘ "e tedto obtain a crude product. The

t hus obt ai ned crude product was p sl Liga gel col um chromat ogr aphy
DL

to obtain 29 nmg (yield: 22% of f% captioned conpound 103.
This 15 product was converted to ta
conpound 103. 'H NWR (ppnm) (400 C13)H7.82 (d, 1 H J =8.0 Hz), 7.49
(t, 1 H J=28.0 Ft), 7.24 (d, 1 H J .0 Hz), 7.17 (t, 1H, J = 8.0 Hz),
6.79 (d, IH J = 8. FE) 6. 60 (d 1th4 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),

2y, 1,27-1.70 (l0 2 ERr e Do oo B SaTa e phafotgi 22 (7
2 Ma 460( M+ 104,16 JAMIARY 2907 183
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concentration of the solvent under reduced pressure, 5 mL of methanol and 4 mL of

fd>s&lt to obtain the captioned

aqueous 1N NaOH solution were added, and the resulting mixture was stirred at
room temperature for 30 minutes. Aqueous saturated sodium hydrogen carbonate

10 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 residue was dissolved in S mL of methanol, and 20 mg of

10% Pd/C was added, followed by stirring the mixture under hydrogen atmosphere at

15 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-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-morphinan-
63-yl)-benzamide.

20 In dichloromethane, 80 mg of the thus obtained 2-amino-N~(17-
cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-morphinan-63-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



OHHH104 1In 10 nL of THF, 100 nmg (0.29 mmol) of 64i-naltrexam ne was
di ssol ved, 5 and 132 ng of sodium carbonate and 108 ng of 2- niteraNEARYA007
chloride were added thereto, followedl8y stirring the m xture at room
tenperature for 1 hour. After concentration of the solvent under reduced
pressure, 5 nL of nethanol and 4 nL of aqueous I N NaOH sol ution were added,
and the resulting m xture s stirred at. roomtenperature for 30 m nutes.
Aqueous  sattuseS BresBus fnknpd T eandmbof aaeeons 1@&”&% sdptioayersddessst o t he
reaction mxture, and the resulting m xture was extracted wth chloroform
O gani ¢ | ayfsf éhevei@wétl%wtﬁx@dyawgﬁgat RORHCRREBRHE & WaninyEes:  Aared¥Sover
anhydrous nmagnesjum sul fate and concentrated tqQ obtain a_crude product. The
t hus obt ai falratedkiodimm hydrogenseashanate soitipnyasgddedsiohp sactigaixinresandi  109%
Pd/ C was added, followed by stirring the m xture under hydrogen atnosphere
at 15 roorhe P KIS Was extiaeled avithohldorpiozm: | Shganis layrisverasompmedr ed
through Celite and the filtrate was concentrated to gbtain a crude
produck . Theashed with saturatedsaling deied prgdnbydrapsmagnesimesilfe a1d i ca gel col umm
chr omat ogr aphy to obtajn 90 (yield: 67% of .
2- am no- N- Coneeaiated i 9%1%@534 piaducty_ Ehe thys gbtainedicydesRuciBidphi nan-
643-yl)-benzam de. 20 In dichloronmethane, 80 ng of the thus obtained
2- am no- N- (Pyafied by silica gel column chromatography to obtain 27 mg (yield: 32%) of free
cycl opropyl met hyl - 4, 5a- epoxy- 3, 14- di hydr oxy- nor phi nan- 643-yl ) - benzam de was
di ssol ved, femiolhe gaptismed campewidoldiy | dhisraridacobas feryvegd itartags peded by
stirring the mxture at roomtenperature for 12 hours. After evaporating
t he sol ventsalifiitaingheygamiamed goerpund 864.r educed pressure, 4 mb of THE and 4
m. of aquequs IN HCl solution were added, and the resulting m xture was
stirriéd at HOSMR @rpe(4QUMEZ 6D nmi nutes. Aqueous saturated sodi um
hydr ogen carbonate sol ution was added to the reaction mxture, and the
resul ting mhoPdfelMal=dxt Fast/eth (i thh £hil7ct BEbom! & Hanl T 71 Aleho-$etde
conmbi ned, 5 washed with saturated saline, dried over anhydrous nmagnesium
sul fate andHedicdAtiay 6d5 (e dhtlar 8 2Hak G (@ éﬂuéf.g-%ﬁg)i%é% (dokthilned crude
product was ﬁuri fied by silica gel col. umm_chr omat ograph& to obtain 27 ng
(yield: 3292 4o, ArRddd.oln JoT 4600 8.3¢ bt it 9¢8mSdimd 02 21 Bhl sy Jdact  was
converted to tartaric_acid

1.45-1.98 (m, 6H), 0.83-0.85 (m, 1H), 0.55-0.58 (m, 2H), 0.16-0.18 (m, 2H) (free

15 form)
Mass (ESI) : 488(M"+1)
Example 105
Synthesis of 3-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-
morphinan-68-yl)-2-thioxo-2,3-dihydro-1 H-quinazolin-4-one-tartaric acid salt

20 (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



salt to obtain the captioned conmpound 104. 10 'H NMR (ppm (400 MHz, CDC13)
7.55 (d, 1H, J = 7.7 Hz), 7.45 (t, 1H J = 7.7 Hz), 6.91 (t, |16 JANUARY 2p07
Hz), 6.84 (d, I H J =8.2Hz), 6751 1 H J=282H), 6.70 (d, 1 H J
= 8.2 Hz), 5.62 (d, 1 H J = 8.2 Hz), 4.92 (ddd, 1H, J = 4.5, 8.3, 13.1
Hz)299318(m3H) 2.21-2.75 (m 5H), 1.45-1.98 (m 6H), 0830.85(m
1H), 0.55-0.58 (m 2H), 0.16-0.18 (m 2H) (free 15 forrIl) Mass (ESI)

488(M +1) S'Eje.fy)rﬂﬂf@e fggn g§,ﬂpp lsarfiofed compound 105 was obtained his product was
3-(17-cycl oprop Inet | - 4, 5a- epoxy- 3, 14-di hydr oxy-

nor phi nan- 6pY 85‘(6012 S@“éﬂW@iﬂéhq fargongtboosnaynd 18het artaric aci d salt
20 ( Conpound 105 O—|O N | OHF H 105 In a manner simlar to the
met hod descIfIr (tpﬁnﬁ)(%%wzlé:@mdm ng 1,1 - thiocarbonyldiimdazole in

pl ace of 1,1'-carbonyldiimnm dazol e, ield 3(V 2 16 JANUARY 2007 190
B eps) “of 1788 (ol DF Ahbirbbhd GnblhIcb oA 7 23 Jobi'eh HER T0RM pr oduct
was converted to tartarl c acid salt to obtain the captioned co nI:Ipound 105.
'H NVR (ppifds é?ofb HZ& Z&U@héﬂ ¥: 9310(1@ 61@4(dJIH J7 MrIzI)Z) 57856(9d(1,t1 BEI =7.4
Hz), 7.23 (t 32 g 6.79 (d, 1H, J =
8.0 Hz), 646%8@; 13@7&3 5:558( 1Hz>! @. 8féz)ead’§jh¢-l(ma]3H) 273@;1 1 Hz),
5.55 (d, 1H, = I—% 2.63-2.71 2.17-2.47
(m 4H). 12515 214774111( ﬁﬂ),5i§216’48(61,éw00(8ﬁr0- (fm, pHpHL F- 9@8(011, 0.16-15- 0. 18

(m 2H) (free forrl? Mass (ESI) : 504(M +1) 10 Exanple 106
2H) (free form)

Mass (ESI) : 504(M*+1)
10 Example 106
Synthesis of 2-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6p-yl)-4 H-isoquinolin-1,3-dione-tartaric acid salt (Compound 106)

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

15 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.

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

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 =74 Hz), 6.72 (d, 1H, ] = 8.2 Hz), 6.65 (d, 1H, ] = 8.2 Hz), 5.32 (d, 1H, J =
8.2 Hz), 4.80 (ddd, 1H, J = 4.5, 8.3, 13.1 Hz), 4.06 (s, 2H), 2.89-3.12 (m, 3H), 2.59-



Synt hesis of 2-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-

nor phi nan- 6(3-yl)-4Hisoquinolin-1,3-dione-tartaric acid salt 4(GC:fj‘H‘B‘@de"’Oi’ES6)
OHO NI\ Ov ' 'OH 106 In a manner $Philar to the nethod described in
Exanpl e 11, using 15 honophthalic anhydride in place of phthalic anhydride,
using pyridine in place of triethylamne, using toluene as a solvent in

phace o oheconp oot an el 198 15y eliuhafsd bt o iz, (v ol
B e R T R TR 4 el S T iy
7.4 W), 7. 1 = 7.4 M), 7.25 (d, | H J =74 H), 6.72 (d, |

HoJ 2 35,((tE§.I)(§54§79\?1T1)H, B2 Hz),( 532 (d, | H J= '8.5 Hz),( 4. 80

(ddd, 1H J.= 4.5..8.3, 13.1 Hz), 4.06 (s. 2H), 2.89-3.12 (m 3H), 2.59 16
SANUARY 2odExag 1975 (m 3H), 2.10-2.40 (m 4H), 1.24-1.70 (m 4H),

((2)'5345 % 93;3(7?] M+-1+[%Yn“%ﬁ*??1&{5?ﬁﬁ%p@ﬁ%ﬁé@ﬂé?%fép%ﬁy%4-3i aoly e form Mass
-(17- -4, 5a- -3, 14-dj XY~ o
oy CRa B b b F Az 18 S s methare slineivasibe 1 oni o

acid salt &%?nrp%gggﬁ)l’l)m) OH >N GOCSON ~ OH 107

In 5 mL of dichloromethane, 117 mg (0.30 mmol) of 63-amino-17-

10 cyclopropylmethyl-4,5a-epoxy-3-methoxymethoxy-morphinan-14-ol was dissolved,
and 0.04 mL (0.29 mmol) of triethylamine and 79 mg (0.31 mmol) of benzene-1,2-
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

15 the resulting mixture was extracted with chloroform. Organic layers were combined,
washed with saturated saline, dried over anhydrous magnesium suifate and
concentrated to obtain 192 mg of 2-(17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-
3-methoxymethoxy-morphinan-6$-yl)-benzo[1,3,2]dithiazol-1,1,3,3-tetroxide as a
crude product.

20 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



In 5 nL of dichloronethane, 117 nmg (0.30 mmol) of 6(3-am no-17 10

cycl opropyl net hyl - 4, 5a- epoxy- 3- net hoxynet hoxy- nor phi nan- 14- 01 Rl8NHARY 3P0k q

and 0.04 nL (0.29 mmol) of trlethylanﬂﬁ@ and 79 nmg (0.31 mol ) of

benzene-1, 2- disul fonyl dichloride were added, followed by heating the

m xture to reflux for 1 hour. After allomnng the reaction solution to cool

to roon1te erat ueous “ﬁh _@Iunl dro n carbonate SP | ution
and

was added 8 EnutpE it oafs! TlRgersers yaum biaed

ot urat od bt afh %ﬁﬂﬁ?%%ﬁ@gﬁ%&ﬁﬁiﬂ%%h Siteall "concent r at ed
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sol ution was. ,added to. t on_m x , and 16 JANUARY 2007 192 the
resul ting ATSE ﬁﬁli %@m&ﬁ? ?aaP Wl?ﬁ?ughﬂ—gfof orm Oganic |ayers were
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N-(17-cycl % E)]%(élr)mts@/(&\/[il?a epoxy- 3, 14-di hydr oxy-
Example 108
15 Synthesis of N-(17-cyclopropylmethyl-4,5a-epoxy-3,14-dihydroxy-

morphinan-6p-yl)-O-sulfonebenzimide-tartaric acid salt (Compound 108)

In 10 mL of chloroform, 203 mg (0.53 mmol) of 6f3-amino-17-
cyclopropylmethyl-4,5a-epoxy-3-methoxymethoxy-morphinan-14-ol was dissolved,
20 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



nor phi nan- 6p-yl ) - O sul fonebenzi m de-tartaric acid salt (Conpou >- N
O N OH 108 In 10 nL of chloroform 203 ng (0.53 mmol) of aﬂggﬁﬁpéﬁﬁf’w
cycl opropyl et hyl - 4, 5a- epoxy- 3- et hoxylrﬁa?’t hoxy- mor phi nan- 14- 01 was di ssol ved,
20 and 0.15 nmL of triethylam ne and 136 ng of nethyl-(2-chl orosul fonyl)
benzoate were added at OC, followed by stirring the m xture at room

tenper at u;\ ?@%g l%xiaggmc':f&neg t{)?ﬁ]edregg%ﬁ. mh& &rie,n dttﬁgreglillghg(rr)ng t ?e &,sz J:xlfr Iear 30

m nut es. he  reacti on  sol ution 0 room tenperature,

aqueous satuipsioRal UBMNACIGER GaE BNANEs 1t NG AA0 o3 Sof utl on

was added to the reaction~mXxture, e resu Xture was extracted
dri edover Sau b i8R e AR Rl Bl B C AR B T ¢ SrBBPHIAME c he
Chr omat ogr A SRyt BT BRI R RENED oY SRR Y0 col i boRlaloghbr® 01 v
et hoxsy et RO ks BRIEE &1 9T o PI0T o Srpim Rt doserwr KPRy 63t er . 1 10
?y'cf);pf)'gg’y m%i‘e???/rﬂ(eﬂ*%gfé”@ﬁ'éhﬁ%@ﬁﬁ%@%ﬁ%@%ﬁétﬁ%@%ef phi nan- 6(3-yl ) -
10 car bonat o wadh SOABk ETePh % GiiegiBanty i Phg R e R ur o ot moC for
he. T oact | SRISESPUTEUN a1 QAR AR G B o DG PP F Bt e vas.
S epoxy- 10y R BGOSR i (52 T8 91 ROES Foebenz i de
o5 515 000 BRSSP g Bt Bl 1 2
ng:no;: glngé:ﬁgf[eg% g m%&%fje%(gtgﬂn;s% Lk%)tx}gtgﬁgglotlo lr(())slr\g ?errtl)lyergth}e[ {hlenrgacttir(])g mxture at
solution was filtered through Celite , and the filtrate was concentrated to obtain N-
(17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-3-methoxymethoxy-morphinan-6f3-
y1)-O-sulfonebenzimide as a crude product.
15 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,
20 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.
25 '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, ] = 8.1

Hz), 5.28 (d, 1H, J = 8.3 Hz), 3.92 (ddd, 1H, J = 3.9, 8.3, 13.1 Hz), 3.11 (d, IH, J =



saturated sodi um hydrogen carbonate solution was added to the reactiaon

m xture, and the resulting mxture was_extracted with chl orof1(§rJr?'NUGR§§HP7

| ayers were conbi ned, 20 washed with si¥ur at ed sal i ne, dried over anhydrous
magnesi um sul f at e and concentrated to obtain a crude product. The thus

obt ai ned crude product was purified by silica gel colum chromatography to

obtain 67 ny g¥ %I(% ?P/P JZ fée @f%z ?t f8r7<3(g1 f1 n} 86 ztﬂ)e(t daﬁ—pf glr}%d% %erpound

108. Thi s product vva >conver arlc a sart

e L bk (%;dlllllf'l_]‘%l (78@59 41&3%082%%% o 205 G 100 .
(d,IH,JD%@%@@% , 1H, J:.,§3 13.1 Hz), 3.11 (d, 1HJ
16 JANUARYZIO 3.06 (d, 1H, J = 18.3 Hz), 2.78-2.87 (m 1H),

2.60-2. 70 m 3H) . 2.13-2.20 (m IH), 1.46-1.76 (m 4H),
0. 82-0. 88 SS?E%‘D 30%@*2”27 (ﬁn 2H)H) 0.12-0. 15 Em 2E)|) (free forn')(MassH)

(ESI) 5 50%(%4]1 5 Exanpl e 109 Synt hesi s of
N-(17-al |yl ga epoxy 3, 14-di hydroxy nmor phi nan-6(3-yl)-0O

TG 200 1 a memer AP TR b RO LS AR TRk AR 5 o8 using.

17-allyl - am no-4,5a- epox rretho t hoxy- nmor phi nan-14-ol in place
of 643-amnin Of(_ll_r{;'benmml e-tartaric ac%) aYt ompoun }{6@3)

cycl opropyl net hyl - 4, 5a- epoxy- 3- met hoxynet hoxy- nor phi nan-14-ol, 8.7 ng of
free formof the captloned c%rr,?@n Y09 was obtained. This product was
converted to tartaric acid sa thHs ol bhe capti oned conpound 109.
"H-NWR (ppm (300 MHz, CDC 3) 15 7.\ 2H) 7,50-7.92 (m 4H),

6.61-6.81 (m 2H), 5.74-5.85 (m 18). 252
O
O

H

109

In a manner similar to the method described in Example 108, using 17-allyl-

10 6p-amino-4,5a-epoxy-3-methoxymethoxy-morphinan-14-0l in place of 6p-amino-17-
cyclopropylmethyl-4,50-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, CDCl)

15 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

20 Synthesis of N-(17-cyclopropylmethyl-4,50-epoxy-3,14-dihydroxy-
morphinan-6-yl)-2,3-dihydro-benzo[d]isothiazol-1,1-dioxide-tartaric acid salt

(Compound 110)



(d, 1H, J = 8.3 Hz), 3.89-3.96 (m 1H), 3.08-3.15 (m 3H , 2.94-3 n%
3H), 2.48- 2.66 (m 1H), 2.29-2.36 (m AH, 2.13-2.20 (m 2H), 161’AA%‘ABY7?@'(m
3H) (free form Mass (ESI) : 495(M +1 1)9 Exarrple 110 20 Synt hesis of
N-(17-cycl opropyl net hyl - 4, 5a- epoxy- 3, 14- di hydr oxy-

mor phi nan- 6f 3-yl ) - 2, 3-di hydr o- benzo[ d] i sot hi azol -1, 1-di oxi detartaric acid
salt (Compound 110) 16 JANUARY 2007 Qto5 OHO 1 "o >"MZeNS Ob UOH 110

In 5 nmL of THF, 37 ng (0.07 ) ] V- @/cl opropyl nmet hyl - 4, 5a- epoxy-

14- hydr oxy- 3- net hoxynet hoxy- nor phi ¥ap-: kaﬁisulfoneben2|nlde obt ai ned in
Exanpl e 108 as an internedi ate wasidi §solyed, d 2.0 nL of 1.03M boraneTHF
5 conpl ex was added, followed by hﬁth ure to reflux for 3 days.
After allowi ng the reaction soluti ol roomtenperature, agueous

saturated sodi um hydrogen carbonate sol ution was added to the reaction
m xture, and the resulting mxture a8 extracted with chloroform Organi c

| ayers ere ot S RARSS i 1 RARAS Bt £t1 PRV LBrop HAGHINSL oA O 0US

magnesi um sul fat e and concentr

ﬁéiéhfﬁéhqg(@ayﬂl Sy haﬁwﬁ%ﬁﬂﬁ L RN T L D T S

I[2)r _Br gggnol Q@bt%%g%g%ﬂc or o %?%}a?éﬁ%Hgéds‘éﬁfz%'rﬁggkg?gM a?éﬂg’ﬁng ochloric
aci d was aggﬁgleigva%lah&%?olm%diyr}{ehﬂr%{hg?m%&é f(groio(ﬁga'%em?trept ure for 13

hour s. Aqueou satura rogen car ona e so i on was added to

the react | QoM c@iborli 6 SSHLD LAt RRhLEVARIRNL LGkRS bl .

chl orof orm r's were conbi urat

dried over gﬁ%ﬁ&[ EitBorl] ne?ﬁlo&{ da:s%dﬁé’& o tf:@?eacﬁ&[‘ﬁ]?ﬂ&{ea&&f’th‘é?es%*ﬂh?g n a crude

product . us o cru produc
mixture was extracted with chloroform. Organic layers were combined, washed

with saturated saline, dried over anhydrous magnesium sulfate and concentrated to
10 obtain N-(17-cyclopropylmethyl-4,5a-epoxy-14-hydroxy-3-methoxymethoxy-
mofphinan-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
15 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)
20 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, CDCls)
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, J = 8.3 Hz), 4.59 (s, 2H),



purified by silica gel columm chromatography to obtain 22 ng ( |eId 67% 2
steps) 20 of free formof the captione? qcorrpound 110. This pro Uk 2007
converted to tartaric acid salt to obt®n the capti oned conpound 110.

1H NVR (ppm) (300 MHz, CDC13) 7.79 (d, 1H J = 7.8 H), 7.61 (m 1H), 7.53
(m 1H, 7.44 (d, 1HJ=78Hz)677 IH, J = 7.8 Hz), 6.62 (d, 1H, J

3 6ao3 70 (o3 m, AR é“‘ﬁﬁ‘ﬂf%g‘*@ié?@(%%ﬁﬂ o34 f 08 .0
im0 1, QH‘W 6 14231278 Gy By p Ao PG L L3 832(“’8385 086
(m 1H), O@émﬁéﬁl ﬁ‘{ S'T'in{ 189400 k170,850 86 (1§ HH .06 3) OSSdVHﬁSZ}(I)ES') :

495( M++1) hesi s "of

17-cycl opr 6(3 (pyrrolidin-1-yl)-

nmor phi nan- QP?/Ld ﬁ?ﬁptarlc atid salt (Compound 111) OH >"N3 O/ Il v "OH
111 105In ﬁg gf 200 ng (0.43 mol ) of naltrexonebenzoic acid
salt ssoF’ e>d m_ of pyrrolidine was added thereto, followed by
heatlng th% Iﬁéﬂfe to reflux in an oil bath at 100C for 16 hours while
azeotropi caxfy removing water. After allowing the reaction solution to cool

to room t enperatyr . cont ai | 8 29 mmol ) of
sodi um cyanobor ohly g“r"'ﬁ‘ée"fﬁ cxel%ro%lfnev\ag%% %Rﬁ’é%éﬁ g’fr &dl% %li' the resulting
m xture wa I { ours. Aqueous saturated
sodi um hyd?ncl)gréh{ (%‘}g?’b%n(gtog&g%ﬂ; £ on Efnagc?gl the reaction mxture, and
the resulting m xture was extracted W th chloroform Organic |layers were
conbi ned, washed with saturate i Ng i ed over anhydrous magnesi um

sul fate and concentrated to obt n N<r product. The thus obtained crude

product 20 was purified by silica ge o |igomat ography to obtain 142 ny

(yield: 83% of °\©':O
OH

10 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

15 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

20 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, CDCl5)



free formof the captioned conmpound 111. This product was con%@l&tﬁ
tartaric acid salt to obtain the captigned conpound 111. 'H 2(0%0

MHz, CDCL3) 16 JANUARY 2007 197 6.73 {%H, d, J = 8.1 Hz), 6.58 (1H d, J =
8.1 Hz), 4.66 (1H, d, J = 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, d, J = 6.6 Hz), 2.1-2.4 (5H, m,

m
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ss (ESI) 4 1 Lnhihi 4 er i i
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cause 1 hyt Rmi d ractions. The rhythm c bl adder contractions were
noni toied %&sﬁéﬁ%ﬁr?%( %2 i ntravesi cal pressure through a polyethylene

tube i nsertEtg(gmi Fetf)lzt he bl adder. After confirmng that stable rhythmc 15

bl adder contraétiondsoccurred at |east 10 times, a vehicle contai ni ng a
prescri bed doselnr:}{)ita tct onma d.was 4,0ty avenousl vy adm ni stration at a
dose of 1 m/kg A easeSeirRet EiRU S QUYASHRBI WAL Wit hin 10

ess of the i nt #0RG SR pEERs

1¢ Bladde QLrACioNS 1N
: LT R
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oo o YR Pl R i S, O T
15 16, 17MREHE) R R b Bttt fifdl kit BBV 61 oo
e2 5455 B0yl sl oty Hasbhalle i Bfhelfsiodls * ©
polyethylene tube inserted into the bladder. After confirming that stable rhythmic
15 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
20 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

25 used for test compounds 11, 12, 14, 15, 16, 17, 18, 20, 21, 23, 28, 46, 47, 50, 55, 56,




16 JANUARY 2007 198 di net hyl sul f oxi de (DMSO) sol ution was used fo es
conpounds 1, 2, 67 and 101, and aqueous 5% xylitol solution \RggAUgééYfzéW
test conpounds 5 and 35. The aqueous 8% DVSO sol ution, aqueous 20% DVBO
solution and the aqueous 5% xylitol solution per se, which may influence on
the inhibitory tine of rhythmc 5 bl adder contractions, were also tested at

d f .m/lkg...Th | ) h i Tabl 6. Wt th
oo o ST, S S SN B Tt T gl
contr a6t ons e O0Ser Mot e comar e AN LAt abtaged g ihe oroup Lo

U_p
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7VLIn7~ .. Invlvi VI 71nV 7 0Cz 00 00900000GC9 OO
00Oa,O o’%“@}E?@@Ef’éed”wg%y\m%‘eﬂce Qn@%w%vov e ??rhythmm

5 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
rhythmic bladder contractions was observed when compared with that obtained in the

group to which the vehicle alone was administered.
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UUUUU 16 JANUARY 2007 203 Fromthe above, it was proved that the

conpounds according to the present invention have excellent therapeutic or
prophyl actic effects against urinary frequency or uripary incontinence.

| ndustrial Avai Faemthe %@emh@a&amé%mﬂ@@@mm@ aceprdifg tp thssrgsent nvent i on
are useful .as novel therapeutic or prophylactic agents for urinary
frequency JRVamIPRhaYe excelbent thesanentic o praphyipgticreiispig againstaingrysirequend ni shed.
16 JANUARY 2007 204 CLAIMS 1. A therapeutic or prophylactic agent for
urinary fr &§YBRRY 1BGONYPEREry i nconti nence, conprising as an effective

i ngredi ent _a_norphi nan derivative having a nitrogen-containing heterocyclic
group of tHedysgiahdvailghility R2 RN =Rs .1Y RIO N- -(R)k \\~Rl1 ~X Rs 5
(1) [wherein Rl is hydrogen, Cl1-C5 al kyl, C4-C7 cycl oal kyl al kyl, C6-Cs

cycl odl kenyl al kylihe comipeundsaegerdingto gepraseat iayentionsrcyseapliesigrvel f ur anyl al kyl
wherein

( therapeutic or prophylactic agents for urinary frequency or urinary incontinence, from

which side effects are diminished.



the nunber of carbon atoms in the alkyl moiety is 1 to 5), thieny

(wherein the number of carbon atoms in the alkyl noiety is 11 ?dAFf)JA8¥2°°7
pyridylal kyl (wherein the 10 nunber of2@®arbon atons in the alkyl noiety is 1
to 5), 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; Y and Z independently

represent val ence bond or - é EMSresents a C2-C7 carbon chain (one
or nore of the carbon atons therel n substituted by nitrogen, oxygen
or sul fur torr( and the carb n .chain con};al n 15 an. unsaturated bond)
consti tutin ﬁéﬂ’FraQF“tﬂ%%r REPRAY St dgen ek Uriaans regnepey ¥gEinast 0 to 8; R4

is(are) (a). substltuent(rs inth nunber f k on the nitrogen-containing
ring, whi cHPCOHBRENPEM I%Pgraérﬁn@ ﬁtﬂ‘(es‘}lglfea{?BW H’é’rpfﬁ?ﬂ THEIVHRDENR, i odi ne,
nitro, hydroxy, Cl-C5, ah g -C13 Q%yﬁ 1gal k kyl, C6-Cl2 aryl, C7-C13
aral kyl , CPFIESnLORiARINgHSK TOGXLC legroup ¢gRs Formyla 1 or onet hyl |

trifluoronethoxy, cyano, isothiocyanato, SR6, SORE, SO2R6, 20 (CH2) PORG6,
(CH2) PCORG, (CH2) PCO2R6, SO2NR7RS, R2C0\1R7Rs (CH2) PNR7R8 or (CH2) 1N( R7) CORB,
or anong the R4s in the nu NN wo R4s bound to the sane carbon atom
or to the sane sul fur atom cop?er |RPe y represent one oxygen 16 JANUARY

or two R 4 s bound to the sane

~

2007 205 atomto formcar bony\

carbon atom cooperatively rep esemt @ | uI (Rtym to form thiocarbonyl,
or four R4s bound to the same S L peratlvely represent two
oxygen atons to form sul fone, or rfg S in the nunber of k, two R4s
bound to adjacent carbon atons, espgctively, cooperatively form benzene

condensed ring, pyridine condensed ring, naphthalene condensed ring,
cycl opropane fused ring, cyclobutane fxﬁpd ring, cyclopentane fused ring,
cycloﬁintene fused ring, cyclohexane fused ring, cyclohexene fused ring,
cycl ohept ane fused, rlngﬂfr %écloheptene fused ring, each of said fused

rings i s ndwh ergisk | sy u@s@lklflupe&mycmauib’laﬁﬁ’ﬂ £Le68, wherein R5(s) 10
i ndependently r epr esent (s) fluorine, chlorine, bronmine, iodine, nitro,
hydr oxy, fy@sa kenyitalkyl, ((éaCa:sata(I Koxy13 aalkyl, GerCo r@ﬂ%enyh furﬁwlﬁlkkﬁkﬁ%ﬁﬁﬂh oxy,
(62) coRe I EADGmeEpHBon STBNRIRE MRS | (LI RRIEAMHEEBeN R ) coRe:
Eidlr ix%?rk%%glne@fﬁgmgté%é %"C%@’li% g@g%l tR% Ogégl ar;l l)gl)r/(lé"’hs%h ®to form
"0 108- Ornum%gr2 of ca(r)tgonl:\;%c?mls 1Sn trl]qgglrk(})/? moiety is 1 to 5), R%and R® independently are
hydrogen, hydroxy, C,-Cs alkoxy, C3-C7 alkenyloxy, C7-C13 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
15 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, C4-C 3 cycloalkylalkyl, C¢-C, aryl, C4-Cy3 aralkyl, C7-Cy3 aralkyloxy, C;-Cs
alkoxy, trifluoromethyl, trifluoromethoxy, cyano, isothiocyanato, SRS, SOR®, SO,R®,
20 (CHy),OR®, (CH,),COR®, (CH,),CO,R®, SO,NR'R®, CONR'R?, (CH,),NR'R® or
(CHz)pN(R7)COR8, or among the R%s in the number of k, two R*s bound to the

same carbon atom or to the same sulfur atom cooperatively represent one oxygen



and R11 is hydrogen, hydroxy, Cl1-C5 al koxy or C 1-C5 al kanoyl gxy, '
integer of O to 5; R6 is hydrogen, Cl1-C5 al kyl, C3-C7 al kenyl%’"@gﬁéﬁ‘zﬁ%l

or C7-Cl13 aralkyl; and R7 and R8 indep¥ndently are hydrogen, Cl1-C5 al kyl or
C7-Cl13 aral kyl] or a pharnaceutically acceptable acid addition salt thereof.

20 2. The therapeutic or prophylactic agent for urinary frequency or urinary -

i ncontinence according to claiml, whereiyn in said Formula (1), only one of
Y and z i Stongfety %@%amyh@ wifpgide; o tyvg R s baumbigdhe samerpasbanapmineut i ¢ or

prophylactic agent for urinary frequency or_urinary ipconginence according
to clai m 1.CONPRREYSHY reRresantPnesilfyn aom1g ¥°r’£§’&b¥?°qu8ﬂﬂ=2rf8%R seoungteo) - 4.

The therapeutic or prophylactic ent for urinary frequency urinary
i ncont i nence® RO uﬁ@ﬁ)p%cqugqaphv%, IGRETCBE tVa oxveer 6‘0?5&?&%‘ S(W?f§0,rle=p?f is
hydrogen, C4 16 JANWARY 2007 206 C7 cycl oal kyldal kyl, C6-C8

cycl oal kenimongyhe Regnthonypbar obk, e 7 bourd i adiacerticarhen atpas, pound to

adj acent carbon_ atons, respectively, cooperatjvely formbepzene fused ring,
pyri dithe f dSPECHYeAY COPREIMIVTA 'OHE bepeag opn ,Sedc@flaﬂ@ﬁ’rl B%lﬁ‘én‘g&%d“}%’ng,

cycl obut ane fused ring, cycl|opentane fused ring, cyclopentene fused ring, 5
cycl ohexandapiialgng Forlensedsngheyeiansonans Leped ring, CyelioNBAR BissRENEused ring or
cycl ohept ene fused ri;ung, .each of saig fas,ed ri {1%2 is non-substituted or
subst i t ut e@Ypirenfans fupsd ingreyslopenteng dused gingpevistahexae fesed i acti ¢ agent for

urinary frequenpcy or urinary _incontjnence accoyding to claimS3, erein in
said For rrulcéiéi(’ﬂ‘)’ienﬁfusieg nﬁﬁoﬁyﬁb’@ﬁl?tall@%”é nl%ga?wy[og»@tﬁw ﬁl%%%ﬁa‘flw thyl
cycl opentyl net hyl , . cycl ohexyl nethyl, allyl or prenyly R2 is hydrogen, .
hydr oxy, metiddesed ringsdxgon-sibsyiugsdyor sylsiisited Ry 1 ongorgRys, swherein Boisbnoxy: R3 is
hydr ogen, hydroxy, nethoxy, ethoxy, benzyloxy, acetoxy or propionoxy; Kk is
an i ftleger iependeatly reprgsnite)fluosiapeshiaringe brpnting, e ding A& hydwey ¢i-kg ~whi ch
is non-substituted or substituted by 1 to 4 R5s; R5(s) independently is(are)
15 f1 uori nélkybiyiors alkoxytnfueremethylitiBuoramethoxy.mvarss Co-eri®yl, propyi ,

benzyl, hydroxy, nethoxy, e&thox triflueronethyl. .. trifluorqgmethoxy, cyano,
phenyl . i s&WHEEXRAR: OR > SEHE, S@e%?,é,CHQ@Q&e,(C@@q SRS H) & DFPeoRs

i cgor of S9N B, GONRIaHogsR Kt Fghip N JCORY R ydrogen, -5 ' © "
alkyl, C;-Cs alkenyl, C;-C 3 aralkyl, C;-C3 hydroxyalkyl, (CHz)pOR6 or

15 (CHz)pC02R6; R'" and R'! are bound to form -O-, -S- or -CHj;-, or R'is hydrogen
and R''is hydrogen, hydroxy, C;-Cs alkoxy or C;-Cs alkanoyloxy; p is an integer of
0to5; R%is hydrogen, C;-Cs alkyl, C3-C7 alkenyl, C4-C); aryl or C7-C;3 aralkyl; and
R’ and R® independently are hydrogen, C;-Cs alkyl or C7-C;3 aralkyl]
or a pharmaceutically acceptable acid addition salt thereof.

20 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

25 -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-



ethyl, propyl or phenyl; R7 and R8 independently are hydrogen, nethyl

ethyl, propyl 20 or benzyl; RO is hydrogen or nethyl; R10 and ﬁl%”&%@(b@l%d
to form-0-, or RI0 is hydrogen and R% is hydrogen, hydroxy or nethoxy. 6.
The therapeutic or prophylactic agent for urinary frequency or urinary

i nconti nence according to claim1, wherein in said Formula (1), both Y and Z

are valen bonds. . 25 .7 he thera tic.o rophylacti ¢ agent, for urinar
frequency o 7‘i¥FF’_ﬁ§‘r"§ﬁ Xlngﬁﬁﬁic@ﬂagée %ﬁu‘?ﬁglﬁmﬁ?‘%#ﬁisal F 8GN said Y
o Rl AR P oS S D o o,
is 1to 5),.thienylalkyl .(wherein the nunber of carbop atans in the al kyl

noi ety is) fmtgopg}a{'&? h‘ﬁ% f‘é%fln&Pﬁ';l?F ef‘?/vﬁ’é?(gflﬂg’tcﬁglom?ﬁﬁ%er H‘S?& B8%bon at ons i% t he
alkyl moiety, is | to 5).; t R ound to adj acent. carbon atons,

r es);;ecti v:aIC\}',XIOL‘(SEt%epéﬂS%\(ﬁ’(}%I%B?Fﬂ?‘??etﬁi%lrfglgﬁ ﬁ%@%ﬁ@fﬁ?ﬁ,ﬁlﬁ?ﬂn@r ne fused ring,
napht hal ene fused ri.n 5 cyc ro e fused rin cycl obut ane fused ring,
o omont AP iGRaE A e Ol DR B ISt eety o g ang S BRER ARG { uoed 11 no.

cycl ohexene fused ring,, .cycl ohept fused.rin r..cycl oheptene . fused rin
e)altch of saicac@ﬁgpéﬂ‘erﬁf}g@sm?% e?@&ﬁ%gﬁﬁgﬁdﬁmgéés %@ggﬁﬁg#%ﬂréagﬁkﬁmid BY nor e )
R5S. 8. Thetherapeutic or prophylactic agent for urinary frequency or
urinary 10 9'HRYRE frence accor di ng to claim®6, wherein in said Forrmula (1),

Rl is hydraqgen, . nmethyl, .ethyl, propyl,. benzyl, phenethyl, phenylpropyl,

B ur am mae e THg Matpeu€ ob biaphaoi ageinOF B sy (RASERY BE RS ol
3-furanyl et hyl , 3-furanyl propyl, .2- thjophenyl nethyl, 2-thiophenylethyl,
2-thi ophenyv%anéﬁw,e ageqr s%eﬁw etAgen lg-smgfﬁ%@ﬁgf{% Bt i/ pydrogen,

3-t higphenyl propyl, 2-pyridynyl methyl, 2-pyridynylethyl, 2 15

o bt RS RbymeETY, stcl G lREY Ky 1oRxy e Rl AU F opyl . 4-
pyridynyl met hyl , A-pyridynylethyl, or 4-pyrid | propyl; R2 is hydrogen
hydr oxy, ﬁ%@ﬁ@%&ﬂSSYW@ﬁ?% X ¥VVd??P°EbﬁQVFbﬁﬁgiaﬂe?%¥Vkﬁya%?EﬁV@ﬁoxy; R3is
hydr ogen, hydroxy, gethoxy, ethoxy, benzyl oxy, acetoxy or propionoxy; kK is
an i nt eger P&IPIONAXY; R is hygdeo gomshydsesiye methoxds sphexy rt?é(%ié(n%cef%%’éﬁ ring which
i's non-substituted or 20 substjtuted b%él to 4 R5s and. ot her FMéf)

i ndependentdrPIPRYYF KYS aninifger ofd} A, tWp Rophgeorertivalydotm bengene fisekii®e hound t o

t he sanme carban, at om yepresent one o en {; - -
wh?ch is non-su stgute or subsgtute(f%gfgl to fhgs?]RSPS) independently is(are)

15 fluorine, chlorine, bromine, iodine, nitro, methyl, ethyl, propyl, benzyl, hydroxy,
methoxy, ethoxy, trifluoromethyl, trifluoromethoxy, cyano, phenyl, isothiocyanato,
SR®, SOR®, SO,R®, (CH,),OR, (CH,),COR®, (CH,),CO:R®, SO,NR'R?, CONR'R?,
(CHZ)pNR7R8 or (CHZ)pN(R7)COR8; 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

20 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.

25 7. The therapeutic or prophylactic agent for urinary frequency or urinary
incontinence according to claim 6, wherein in said Formula (I), R'is hydrogen, Cy-

Cs alkyl, C;-Cy3 aralkyl, furanylalkyl (wherein the number of carbon atoms in the



form carbonyl, R5(s) independently is(are) fluorine, chlorine, brom
iodine, nitro, nethyl, ethyl, propyl, benzyl, hydroxy, net hon?J’ggl‘r‘(ggt/,zow
trifluoronethyl, trifluoronethoxy, cyad® phenyl, isothiocyanato, SR6, SORE,
S02R6, (CH2) POR6, 25 (CH2)PCOR6, (CH2) PCO2R6, SO2NR7R8, CONR7RS,

(CH2) pPNR7R$ or (CH2)PN(R7)CORB; p is an integer of 0 to 5; R6 is hydrogen,

nmet hyl , et hyl r.opyl . or henyl - R7 and i ndependently are ogen,
methyl , et ?nﬁ)aﬂgﬁlzﬂ%ﬁwﬁaxlkmwhgr%ﬁgamﬁﬁ%eff na wE¥ g%@ or
methyl; Rio and . Rl | _are bou form-0-, or Rio is hydr.ogen dR 1 is
hydrogen, KYHFE Ldp 5)@%%@%@5 ?‘t’J%eée‘Bfth%’é‘i“HbW?ﬁi‘ﬁbH%ﬁtO ingag 259 havi ng a
ni trogen-cont.ai ni n% het erogyclic group according to any one of clains | to
8, or a phdPPiEddd it ahtyo &t bprndgradiesnt cathon @tamgs, BIPAIVELYs her eof in the
manuf acture of a.medicanent for the therapeytic and/ oy pro | actic

treat ment &Ponﬁrﬁwﬁyfq éﬁ@ﬁﬁﬁ#ﬁ%f)};ﬂfﬁp@ﬁﬁe@rle& qapflﬁhafepg %E@Hp&nence. 10
10, A porphi nan deri at(’i ve of tgue Fo%: rru(lora (1), havi n%ﬂa ni trogen- cont ai ni ng
het er otycl i¥CIgPIRARe fsed g, Qyglgbutgne Tusadying, Cyglapsatangiiysed ringy (1) [ wher ei n
Rt, R, RS, , R10 and R1 1 represent the sane meani.ngs as descri bed

above, R4 CcyRopsaten -sm&-cycﬂ%wé%ﬂtsei H@g’scé{ﬁlﬁh‘??’é&ﬁf‘ﬁﬁé B¢ said R4, X, Y, Z
and k 15 with the proviso that in cases where Y' and Z are sinultaneously
val ence borfdslobepianefusqdsring eneyylohepteneusgaung, cach fspidfused gngs)isnon-'  nyst ~ pe
not less than 1, in cases where Yand £' are sinultaneously -C(=0 - and Xis
a chai n corfpbstintad of substititeshy 1 exmate Renstituting the ring structure, k'

must be not less than 1, .and in particular, in cases where (R4 )k' is a
benzene fuded riltgtherapeutieprriprhylacks agerd topwingnpEequeneer Winarpo t he R5]

10 incontinence according to claim 6, wherein in said Formula (I), R'is hydrogen,
methyl, ethyl, propyl, benzyl, phenethyl, phenylpropyl, 2-furanylmethyl, 2-
furanylethyl, 2-furanylpropyl, 3-furanylmethyl, 3-furanylethyl, 3-furanylpropyl, 2-
thiophenylmethyl, 2-thiophenylethyl, 2-thiophenylpropyl, 3-thiophenylmethyl, 3-
thiophenylethyl, 3-thiophenylpropyl, 2-pyridynylmethyl, 2-pyridynylethyl, 2-

15 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's cooperatively form benzene fused ring which is non-substituted or

20 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, SR®, SOR®, SO,R®, (CHz)pOR6,

25 (CH,),COR®, (CH,),CO:R®, SO,NR'R®, CONR'R?, (CH,),NR'R® or
(CHz)pN(R7)COR8; 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



or a pharmaceutically acceptable acid addition salt thereof. 11. The

nmor phi nan derivative or the pharnmaceutically acceptable acid afdjANUARY1R07
JANUARY 2007 209 salt thereof accordingygo claim10, wherein in said
Formula (I1), only one of Y and Z° is -C(=0)- and the other is val ence
bond. 12. The norphinan derivative or the pharmaceutically acceptable acid
addition salt thereof according to claim 10, wherein in said Fornula (I1),
both Y andh#drogeeor methl; FIf and R3! arybﬁuﬂiﬂ)foﬂbtrﬁao-dﬁﬂlgﬁhﬂﬁo@n dnlR"!
pharnaceutlcally acceptable acid addition salt t’her eof according to claim
12, wher ei nis hydseded, hyatroxy er hethpxy. Rl i s hydrogen, C4- C7 cycl oal kyl aI kyl,

C6- C8 cycl oal kenyl al kyl, C6-Cl12 aryl or C3-C7 alkenyl; and two R4 's bound

to adj acent 9car bUge atfossid M@ pIASH ideRVAive CRAREY @trhtfgée\ﬁ J&Emlhg%%‘é? syf;géed 10
ring, pyridine fused ring, naphthal ene fused ring, cycl opropane fu ring,

| obut ,
st R e I

rlng or

cycl ohgpt en i C fused ri.ngs i.s.nap-substitute

subst i tut easay gt Salt o2 e duafhley 47 0 mciRARen G e fGephe el
pharnaceutlcalhé %cqﬁgﬁab efaC|d ddition  salt thereof according to claim
12, wher ei nPIRNEEFY EGREN QT prpgry ¥$”?§yﬁV@PB@§ﬁme@9Eﬂbﬁwoﬁ¥mﬁﬁ@ﬁ9I

cycl obutyl net hyl , cycl opentyl met hyl, cycl ohexyl nethyl, allyl or prenyl; R2
i s hydrogen, hydroxy, nethoxy, ethoxy, al Iyl oxy, benzyloxy, acet oxy or

propi onoxy; R3 is hydrogen, hydroxy, methoxy, ethoxy, benzyl oxy, acetoxy or
20 propionoxy; k' is an integer of O to 6, two R' s cooperatively form
benzene fused ring which is non-substituted or substituted by 1 to 4 R5s;
R5(s) independently is(are) fluorine, chlorine, bromne, iodine, nitro,

met hyhn eth pr, Loat; gﬂﬁw onet hyl ,
trifl l}gl’ one%igoxonll%Q) elhf}l (?Ystg%( ?%%‘9%&1 to 1ng€%§%é&ﬁéﬂtéb§%r6

( CH2) POR6, %0?8 9% CHZ) pCO2R6, SO2NR7R8, CONR7R8, 25 (CH2)pNR7R8 or
(CH2) PN( R7) p I integer of 0 to 5; R6 is hydrogen, nethyl, ethyl,
propyl or phenyl; R7 and R8 independently are hydrogen, methyl, et hyI
propyl or benzyl; RO is hyd;ogen o nmethyl; R10 and R' are bound to form
-0-, or R is 16 JANUARY 200 :

(1)

[wherein Rl, R2, R3, R9, R and R! represent the same meanings as described
above, R4', X', Y', Z' and k' represent the same meanings as said R4, X,Y,Zandk
15 with the proviso that in cases where Y' and Z' are simultaneously valence bonds and
X' is -(CHy)4-, ~(CHy)s- or -(CHz),-O-(CHa),-, 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
20  theR’]
or a pharmaceutically acceptable acid addition salt thereof.

11. The morphinan derivative or the pharmaceutically acceptable acid addition



210 hydrogen and R11 is hydrogen, hydroxy or methoxy. 15. The rmrBhi nan
derivative or the pharmaceutically acceptable acid addition s AP PANYARRE 2907
according to claim 10, wherein in said R8mla (11), both Y and Z° are
val ence bonds. 5 16. The norphi nan derivative or the pharmaceutically
acceptabl e acid addition salt t hereof according to claim 15, wherein in

fur SnEF;EE'y?aéfvsh%ffaﬁccb %Fpi% %@ye%f%f%ﬁomu# &ﬁ?’oﬁaﬁkgﬁf@ﬁ@ s 1
5

e 1to 5) ob-biro PN Ahe:inERert Hhe ?,unﬁi‘? of carbon atoms in Lhe alkyl®

10 4s b d b I

fcoog‘g”r:% el forﬁﬁ%@agnﬁﬁw%gwﬁt?w a‘;%?%w raec%’r%?tatgacwaagﬁffpzqcéhée g

Fused ring, SyEPERbAEaREns ety |haetiicimil et dBcbeth il andYEwhexene

fused rjng, Crp(gx_g)l)ohept ane fused ring or cycl oheptene fused ring, each of

said fused ri I's non 15 substituted or substituted by 1 or nore RSs. 17.
The nnrphina der vativ he pharnmpceutically acceptabl e aci d. addition
salt ther eof JiccolBs Ay eiE"‘?’é‘l iyptiee on P]éﬁrWaP‘ﬂm%l? Sli’t%?.ﬂleéc‘@lq ditiony s
hydrogen, neth et hyl . propyl, benzyl, phenethyl hepyl pr opyl

2-f ur anyl net ¥t t%erzof 2qsPEcing torqigim 122 whereimin q@t%Wmul%aguRgﬁhyﬁmm; Cy-
3-furanyl et hyl , 3 furanylpro yl, 2 20 thiophenyl nethyl, 2-thiophenylethyl,
2- t hi ophenyl v eysjoalkdalkil, r&mmmwlalkxl, Gotf? 1098 8y CatGryalkenyl; and two

3-t hi ophenyl yl, 2-pyridynyl nethyl, 2-pyridynylethyl, 2- pyridynyl propyl,
3-pyri dynyl gmundsw %w@wb@nmms @spwt%/vagyanwmpyﬁly farm ponaedy fysedret hyl |
4- pyrlqynylethyl or 4-pyridynyl propyl; R2 is hydrogen, hydroxy, met hoxy,
et hoxyl0 al | yligpyrigmesyseduing, nantithnlsnednsedrig oparg Trsediipgs ogen, 25

hydr oxy, nethoxy et hoxy, . benzyl ox acet oxy or_ propiono k' is an integer
of 0 to exfdpTtane fussdaings ¢ g¢n abe f1See ARy clopertang fuis@ﬁ/ Whgch i s
non-substltuted or substltuted 1 to 4 R5s and other R4(s) independently
i s(are) net hclohsgang fu ?ﬂr@ggucyq!ehwmw ripg wycloheptane fHasdyng olor two R4 ' s
bound to the sane carbon atom represent one oxygen atomto form carbonyl,
R5(s) i ndepefiahepieng Sussd emesdagh Pf saad fuspd spghis noprsybstiteted ppebsttuted by o,

1 or more R’s.

15 14.  The morphinan derivative or the pharmaceutically acceptable acid addition
salt thereof according to claim 12, wherein in said Formula (II), R'is hydrogen,
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, allyl or
prenyl; R%is hydrogen, hydroxy, methoxy, ethoxy, allyloxy, benzyloxy, acetoxy or
propionoxy; R%is hydrogen, hydroxy, methoxy, ethoxy, benzyloxy, acetoxy or

20 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?,

25 (CH3),NR'R? or (CH,),N(R"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 RYis



met hyl, ethyl, propyl, benzyl, hydroxy, methoxy, ethoxy, trifl
trifluoronmethoxy, cyano, phenyl, isothiaggyanato, SR6, SORE, SO%%AWAW&GW

(CH2) POR6, (CH2) pCORG, (CH2) PCO2RSG, sooN 7R8, CONR7R8, (CH2)PNR7R8 or
(CH2)pN(R)COR8B; p is an integer of 0 to 5; R6 is hydrogen, nethyl, ethyl,
propyl or phenyl; R7 and R8 independently are hydr ogen, nethyl, ethyl,

’ é?,pyl)r "Rag ﬁfd‘h%lr B PR Mo RT b e oy or et hoxy. 18, A
cont A ning hiter ocycffﬁ’kﬂg?%ﬂ‘?ﬂf‘?{f?b‘“@@ PRSP Ay SRSl fffd‘?t?oj%; o N 4k
Co- 08 cycl oalBeRsiia] Ryttt ta Rty o b Sy @

furanyl al kyl ?%rq%h t he nunber of carbon atoms in the alkyl noiety is |
to 5), thienyla ?V\MEI’EI n the nunber of carbon atons in the alkyl noiety

miety Po 1 16°8) T%ﬂ%ﬁ*%”%ﬁﬁ%ﬂ%@ﬁPF%%?éutﬁ%m oéct%ﬁﬁb% rﬁs@f{ﬂl Bl
ndopendent | S PESPLAERI 08 FSHTE bontrebtn Ry dformignf 5o 3 iy i 2
i rogen. - oxg6 RO R, BB ARU S he e e ST ehet ﬁ%%ém%g”fﬁ@ai nan
stract ure:  KORd maeREdk o SPRgef6L Wf‘l’efpfﬂm@e( e S PERE EIBA T ¢ ne
epresen (5) THIHFS ln*&' SR BEPRARS Eisretn e R of ey GORRyBAIRAY c1.- s
o o B ALY e g 11
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 said fused rings is non-
15 substituted or substituted by 1 or more R’s.
17.  The morphinan derivative or the pharmaceutically acceptable acid addition
salt thereof according to claim 15, wherein in said Formula (II), R'is hydrogen,
methyl, ethyl, propyl, benzyl, phenethyl, phenylpropyl, 2-furanylmethyl, 2-
furanylethyl, 2-furanylpropyl, 3-furanylmethyl, 3-furanylethyl, 3-furanylpropyl, 2-
20 thiophenylmethyl, 2-thiophenylethyl, 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,
25 hydroxy, methoxy, ethoxy, benzyloxy, 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 R’s and other R4'(s) independently is(are) methyl, ethyl, propyl



i sot hi ocyanato, SR6, SOR6, S02R6, (CH2)pOR6, (CH2)pCORSG, (CHZ)p%%@% Y.2007
SOZNR R8, CONR7R8, (CH2)pNR7R8 or (CH2HRN(R) COR8, or anpng the ARY: 308
nunber of k, two R4s bound to the sanme carbon atomor to the sane sul fur
atom cooperatively represent one oxygen atomto form carbonyl or sulfoxide,
or two R4s bound to the sanme carbon atom cooperatively represent one sul fur

atom to for YRR AEDNWR s BSunlias theRdfe RBGAGIIR régieseRBOR: Siobhlhtof] @M

cooperatively represent two oxygen atons to form “sul fone, or anong the R4s

in the nunbeforlﬁfcaﬁ)onymsﬁ’ﬂ%&gém&l?is@ﬁk?ﬂnﬁﬂne?ﬁ{lm, BtAfie, ioiRRPEIEL! Vel Y,

cooperatively formbenzené condensed ring, pyridine condensed ring,

napht hal ene GoRJeRaRH dréfg; beény(ll ﬁ%ﬁé@%%tﬁdﬁ?&hbkﬂ%iﬂ&&%hﬁw,ane fused ring,

cycl opent ane fuSed ring, cycl ope ne tusedring,” cycl ohexane fused ring,

cycl ohexene g findthoi, cFato! gﬁ%@%mlgmgﬁ[ 5RY SQ%RQ$®2Rh3@E§R®ﬁﬁysed ring,

each of said fused rings "is i tuted or 'subsfitate I of nore
R5s, wher ei Ul b e Sps 1, } 8 chl ori ne, brom ne,

i odi ne, nit P(odﬁ 'i%?%)i3e%égkdﬁgwgl’s%ﬁka%R(ggl;?j"’{qrf{%l E’Er onmet hyl ,
trifluoronet NS scg‘)% éflo i gg@;gq@%% , p@ %ég)ZRG,

( CH2) POR6, (@I@W? 21)sp % ggﬁil : %énéﬁ?’dg&?ﬁ R or

(CH2) pN( R7) 1 ' - I I I - 1

ar al kyl , Cl%ﬁ&?o@émgﬁﬁﬁwé@%éﬁﬁ§§@ﬁgdi‘&% ogr?gxﬁi’%%rse bound
to form-0-, +S- or - - p100f 0 i s, hydr.ogen d . s_hydrogen,ithydroxy,
Ci- 5 al koxy ydé?geleﬁff%eqiﬁk%no%d?%y;afjpb?ﬁgg?zrm CRL R
ydr ogen, - - yl, - aryl or - aral kyl; an
and R8 indepléﬁg%%ﬁ%@%%%%é@h- C5 al kyl or C7-Cl3 aralkyl, with the
Bond and X 1 - ( ol tado e Bl Pl JOMNE ki el s 727
si mul t aneousl y_,-.C{ =Q) - X 1S - st be not less than 11 or a
phar maceut i Cg%/rftg%r{’gg}ee&rggfcel%gﬁ%p %?ﬁ%&g t thereof. 19. A pharmaceuti cal
conposition conprising the norphi nan eri vative having a

ni t rogen-cont ai ni ng het erocycl iFg groudp of the Formula (I): 2 R RNRYY
N

(n

[wherein R'is hydrogen, C,-Cs alkyl, C4-C7 cycloalkylalkyl, Cs-Cg cycloalkenylalkyl,
Cg-C1 aryl, C5-Cy5 aralkyl, C3-C5 alkenyl, 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), R” and R’ independently are hydrogen, hydroxy, C,-Cs alkoxy,
C3-C4 alkenyloxy, C7-Cy3 aralkyloxy or C1-Cs alkanoyloxy; Y and Z independently
represént valence bond or -C(=0)-; -X- represents a C,-C 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



t N)4R(R)k Rl11 4, X R3 (lI) [wherein Rl is hydrogen, Cl1-C5 al kyl, C4-C7
cycl oal kyl al kyl, ©6-C8 cycl oal kenyl al kyl, C6-C12 aryl, C7- ClS‘&F’é&/‘R&'RY 2007
C3-C7 al kenyl, furanylal kyl (wherein the nunber of carbon atons in the

al kyl noiety is 1 to 5), thienylalkyl (%trein the nunber of carbon atons
in the alkyl moiety is 1 to 5) or pyridylal kyl (wherein the nunber of carbon
atons in the alkyl noiety is 1 to 5), R2 and R3 independently are hydrogen,
hydr oxy, Cl1-C5 al koxy, C3-C7 al kenyl oxy, C7-Cl3 aral kyl oxy or Cl-C5

al kanoyl oxy; Y and Z independently ,represent val ence bond or -C(=0)-; -X-

r epr esent s stuctreCk is an indegee b&0 o BpReistare)fe) substituent(s in thelnmmbgr ofk onftteer ei n
may be substituted by nitrogen, oxygen or sulfur aton(s), and the carbon
chai n may adtmegenrcoataining singy whist idepedentin sepreseni(sifluoripay ¢hlarines heomingg
structure; k is an integer of 0 to 8, R4 is(are) (a) substituent(s) in the
nunber of Kodine,trito, hyidrexyy En-Gaatdj Gi-0gs eychaplkyldlkyglh Ci16t e pehdenClayaralkyl,
represent(s) fluorine, chlorine, bromne, iodine, nitro, hydroxy, Cl-C5

al kyl, C7- @QR3Cgyarhlkgloky) @]-Ky hlko&g- t6flRommethyl GrifltRneatldxyy tyanoC7- C13
aral kyl oxy, Cl1-C5 al koxy, trifluoromethyl, trifluoronmethoxy, cyano,

i sot hi ocyarisdthiocBRato, SRIRFSORS) B3GR ((CHR),PE6(CHACORCORH,),CObR), SOARRAR?,
S02NR7R8, 16 JANUARY 2007 214 CONR R8, (CH2)pNR7R8 orz£CH2)pN(R)CCR8, or
anong the RIGNRARY EHYNBER® of (GH,),NE®)GOR® bauamohg theR 'sinthe mmibepof kt om or
to the sanme sul fur atom cooperatively represent one oxygen atomto form

carbonyl orws W% B¥istPio tE sdnt®cdRodn StoR0H16 thelsahltesusRPBtontperaLRERM

cooperatively represent one sulfur atomto formthiocarbonyl, or four R4s

bound to t &hidon VB S t to
o . sul e O S b RIS R e

adj acent caLARR A Foper HRRPRbHAERNbne SRARSHALIY Elnk SRIHIREIE 8P foarigensed

ring, pyridine condensed napht hal ene condensed ri ng, ° éycl opropane

fused ringpeHghoRUiane s?lgg‘gagorﬁ!cﬂ erattoé Oﬁg%&ﬂ%{{%{zg& LthRS 1o $%H OPent ene

fused ring, cyclohexane ring, cyc xene f ring, cycloheptane
e 1119 Sl ShRERL AR L o RS BT BB
;FE;F? eg ( spebtid) NSop &) Bim OB ondlR8h By, Brtdi: cdhidh R ingCl &

naphthalene condensed ring, cyclopropane fused ring, cyclobutane fused ring,

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

fused ring, cycloheptane fused ring or cycloheptene fused ring, each of said fused rings

is non-substituted or substituted by 1 or more RSS, wherein R5(s) independently

represent(s) fluorine, chlorine, bromine, iodine, nitro, hydroxy, C;-Cs alkyl, C;-Cs

alkoxy, trifluoromethyl, trifluoromethoxy, cyano, Cg¢-Ci; aryl, isothiocyanato, SRS,

SORS, SO,R®, (CH,),0R®, (CH,),COR’, (CH,),CO,R®, SO,NR'R?, CONR'R?,

(CH3),NR'R® or (CH),N(R")COR®; R’ is hydrogen, C;-Cs alkyl, C,-Cs alkenyl, Cs-

C 13 aralkyl, C,-C3 hydroxyalkyl, (CH);OR or (CH,),CO,R®; R'® and R'" are bound to

form -O-, -S- or -CHj-, or R'is hydrogen and R' s hydrogen, hydroxy, C;-Cs alkoxy

or CI-C5l alkanoyloxy; p is an integer of 0 to 5; R®is hydrogen, C,-Cs alkyl, C3-C5

alkenyl, Cs-Cy5 aryl or C5-Cy3 aralkyl; and R’ and R® independently are hydrogen, C;-

Cs alkyl or C7-C;3 aralkyl, with the proviso that when Y and Z are simultaneously



al koxy,

al kyl ,

(CH2) pCO2R6; R10 and R11 are bound to
hydr ogen and R11 is hydrogen, hydroxy, Cl1-C5 al koxy or Cl-C5 al kanoyl oxy;

trifluoronmethyl, trifluoronethoxy, cyano, C6-Cl2 aryl,
i sot hi ocyanato, SR6, SORE, S02R6, (CH2)pOR6, (CH2)pCOR6, (CH2)6 ANURRY 2007
SO2NR R8, CONR R8, (CH2)pNR R8 or (CH2)pN(R7)COR5; R9 is hydrogen, Cl-C5
Cl-C5 al kenyl, C7- C13 aral kyl, @13C3 hydroxyal kyl, (CH2)pOR6 or
form-0-, -S or -CH2-, or R10 is

p

is an integer of 0 to 5; R6 is hydrogen, Cl-C5 al kyl, C3-C7 al kenyl, C6-Cl2

aryl or Crvaescedoatlepd X sntCIRD1an@HREs-ion

alkyl or C7-C13 aralkyl, wth the proviso that when Y andJOZ are
si nul t aneosistujtaneIskim€§=0drandahés < HCH, &ppyst be notlesythan ljor
-(CH2)2-0-(CH2)2-, or when Y and Z are_simultaneously -C(=0)- and X is

- CH=CH, konapbarmaceisically eeceptrble ach addittonsalirtheseefut i cal |y acceptable acid

addition salt thereof.

19. A pharmaceutical composition comprising the morphinan derivative having a

nitrogen-containing heterocyclic group of the Formula (I):

[wherein R'is hydrogen, C;-Cs alkyl, C4-C7 cycloalkylalkyl, C¢-Cg cycloalkenylalkyl,
Ce-Cy aryl, C7-Cy3 aralkyl, C3-C7 alkenyl, 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), R” and R’ independently are hydrogen, hydroxy, C;-Cs alkoxy,
C;-C7 alkenyloxy, C7-Cy3 aralkyloxy or Cy-Cs alkanoyloxy; Y and Z independently
represent valence bond or -C(=0)-; -X- represents a C,-C; 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-Cy3 cycloalkylalkyl, C¢-C;, aryl, C-Cy3 aralkyl,
C7-Cy3 aralkyloxy, C,-Cs alkoxy, trifluoromethyl, trifluoromethoxy, cyano,
isothiocyanato, SR, SOR®, SO,R®, (CH,),OR®, (CH,),COR®, (CH,),CO,R®, SO,NR'R?,

dEF O ) ar e Wy ¥ged Z ama- C5
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 CONR'R®, (CH2),NR'R® or (CHy),N(R")COR®, 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 oxXygen atom to form carbonyl or sulfoxide, or two R*s bound to the same
carbon atom cooperatively represent one sulfur atom to form thiocarbonyl, or four R%
bound to the same sulfur atom cooperatively represent two oxygen atoms to form
sulfone, or among the R*s in the number of k, two R*s bound to adjacent carbon atoms,
respectively, cooperatively form benzene condensed ring, pyridine condensed ring,
naphthalene condensed ring, cyclopropane fused ring, cyclobutane fused ring,
cyclopentane fused ring, cyclopentene fused ring, cyclohexane fused ring, cyclohexene
fused ring, cycloheptane fused ring or cycloheptene fused ring, each of said fused rings
is non-substituted or substituted by 1 or more Rss, wherein Rj(s) independently
represent(s) fluorine, chlorine, bromine, iodine, nitro, hydroxy, C{-Cs alkyl, C;-Cs
alkoxy, trifluoromethyl, trifluoromethoxy, cyano, C¢-C5 aryl, isothiocyanato, SR,
SOR®, SO,R, (CH2),0R?, (CH,),COR?, (CH,),CO.R®, SO.NR'R®, CONR'R®,
(CHZ),,NR7R8 or (CHz)pN(R7)COR8; R is hydrogen, Cy-Cs alkyl, C{-Cs alkenyl, Cq-
C13 aralkyl, C1-C; hydroxyalkyl, (CH2),ORS or (CH,),CO.R%; R'® and R! are bound to
form -O-, -S- or -CHj-, or R"is hydrogen and R'is hydrogen, hydroxy, C;-Cs alkoxy
or C;-Cs alkanoyloxy; p is an integer of 0 to 5; RS is hydrogen, C-Cs alkyl, C5-C4
alkenyl, C¢-C; aryl or C4-Cj3 aralkyl; and R’ and R® independently are hydrogen, C;-
Cs alkyl or C4-Cy3 aralkyl, with the proviso that when Y and Z are simultaneously
valence hond and X is -(CHj)4-, -(CHjy)s- or -(CH3),-O-(CHj),-, or when Y and Z are
simultaneously -C(=0)- and X is -CH=CH-, k must be not less than 1]

or a pharmaceutically acceptable acid addition salt thereof.





