EP O 170 090 Bl Description This invention relates to substituted benzoate
ester prodrug derivatives of 3-hydroxynorphi nans, pharnmaceuti cal
conpositions conprising prodrugs of 3-hydroxynorphinans and a suitable 5 (/
pharmaceutical carrier. The prgygﬂj BM £1 enhanced bi oavailability of

3- hydr oxynor phi nans fromorallya K doses. U.S. Patent No.

3, 393, 1Péseriptidned t 0 Pachter and Matossian on July 16, 1968 discl ose

N- substi t ut ed-14- hydr oxydi hydr onor nor phi nes, including the

N-cycl ol%Et iﬁw"@t{ﬂgP" (%?W‘?at*w,t““?ﬁo‘?ﬁwt S@a%@ggrﬁriﬁgﬁ?é:hyﬂ%‘é@f y punds
nb- a r Si ns ] T S ~ r. 4 n | an a 11a : )
combi pe et e Ll LB e b Ul S S BB g AR o

st rong nar 08t PatentNG 3385192 Sssiddit€ Packtanand Matsisdat Jalyy1 6 neceadikdiosd N-¥@san@d-04-
euphor i dyerpe/dw@romupmbinesintiodiedthe §-cijobgtyinesthybdeaivatyelirpmmetiy edliedmaibuphine.

Her et of Jf‘?e@BgueW@gg\géhﬁ?w?gﬁeWWE§§Pg¢%9%ﬁskmw % Agplgesics. cesics

3.y Py T LT D L SR A ey

¥ar| SUfﬁa}{legheidA,ent S Onm;[jge n!&t ge(;genebat omt EI’ e;)’:‘ .0t anr_aHB;Ob'béeeuil’;mmE "
oun a €& roanyjoard LER T ared whibidhaye tHe@-Hy o i ave

narcoti éncam:a em'raéﬂerbptdpehwineyzriqu.s)Sba.:bsmaer‘gmn rﬁdg.nitcgségﬂorgg‘&rg@éﬁ@d afg«obeen

Lewen¥t %‘?rgrgg %jl\%ﬁ?e $9MPOLYET el AW PRYE SNERIE | rjgrertiey big W&r'&?—"‘izﬂ!@mﬁc antagonist

hydr oxynoT eI phld N3 3 SHER ik Yedkth QURerRiRinGH MHPBE 198d: disciobér! €9yl N-ingard 34, 950

i ssued thQarbiaabriniphaiafe MMASH MOWR 8 Jﬁfm aﬁ,s.bagﬁ,modt,s&lse@e@ d to Pachter and

N- subst iMQ:xrdEs)g?h drﬂdﬁnyzsr issg/,diishly@hsm%b;mm{‘mmmydih;cdoudmg:hmbas N:Suaal;gt?;: ?\J

cycl ogr g r;rr@vwmvhaﬁ'amgommwwn Rheafirexens. Gribroupdssi theseCymparattslare percetifese

two pat narcotic antagoni sts. The definition. narcot i c..angagoni sm

wdont o r FoR L AR R R Al oL o AR

tChagt%cgr ﬁgdnkh_t:saré gpa;?g!a fcﬁfwngi@mtcg;%wg%ma ,Pdro\pfa'lty oﬁ}‘e\gﬁﬁyhems 261

n S (- r S 0, 0 Ci
the ref ngé'&%s?-g?ﬁ“gff;‘y%morﬁwéémgﬁiﬁﬁf AP D PSAH REGORSgANESPREPY o
of the AEVERLL Rt z,§§,{9 Gl 13 BERNBE) Cor RIS b5l S | BDS G oo

nar cot i GaRbticadaBontst plebarbtions 8dhsisngRssehtidi) 8f &TEnShoRR DS EBImf _
nor phgsne such as anal gesi a, sedation, respiratory depression and nyosis."

Cerman Patent 2,323,192 issued to EndopfaBs, Inc. on April 26, 1973
di scl oses | ong-acting injectable nar om#]t agoni st preparations
consisting essentially of a conp formula 30 [ERR] 35 wherein: 40
Ris allyl or cyclopropyl nethyl udes benzoyl or substituted
benzoyl. [err] is Hor [err], ands=X (a ketal, and a vegetable oil
suitabl e for subcutaneous or iglganus®us ar &dmini stration. This patent
further giscloses 45 that the duration of narcotic antagonist activity for
t he p&eparﬁtsiaqu,j:ﬁ,og,%gﬁ%myg oil is prolonged as conpared to the
cor r espondr'ngriigs | RdEdy fi sapaitutdd ehdyt. Thi s patent al so di scl oses the reaction
of- N- subsR?is Hoeld- #nd3- di hydr o- 14- hydr oxynor nor phi nones wi th one equi val ent :
of an a%;1 @Eﬂtﬂrﬁ'ﬁ@'-%ﬁglrsi ncutahee resence ofaa ilgiag%, sTuich gs an ra(tjli kal i !
car b?atﬂﬁt we &ﬁ%%iﬁf oéic aﬂ{a ﬁé&tﬁ Ezé’%llée?%par tioés al[ng\?etggtégyo’ﬁﬁﬁgl’on?elg&ﬁ as "
PYTr 1 di NQoRpardd 10Cthé YordddhdHing s Preparations. This patent also discloses the reaction of N-
substituted-7,8-dihydro-14-hydroxynormorphinones with one equivalent of an acid chloride (RCOCI) in the

presence of a base, such as an alkali carbonate or bicarbonate, or in the presence of a tertiary amine, such
as pyridine or triethylamine.
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Venuti, Synthesis, 266 to 268 (1982), discloses the reaction of isatoic anhydride with a variety of simple
amines and alcohols in the presence of 4-dimethylaminopyridine to prepare anthranilamides and
anthranilate esters. Only monofunctional alcohols and amines are used, and the use of substituted isatoic

s5 anhydrides in the reaction is not disclosed.
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conponent sprodlgsof 3-hidrexgmbeppibarisant t hat t he chem cal group used to alter the
parent drug 2®corties fodharreseel igventian. proxifed is 8 megkinar esigrinpvied/@afarabiey be
rel eased in the body. There a*, a nunber of exanple nthe literature
whi ch dgponstrate the feasifbyliyy of the prodrug{cgincépt. However, it is
apparent fromthese publ d Bt udi es that each g cl ass rgust be
considered by itself. 0 way to accs @ . edlmt whi ch prodrug
structure will be sui particular 'ge '\La.td—w:ex whi ch may
work wel | for one dou nyt _do or . WFLArendgs ’n

o Q. ) %&tﬂ)‘ng drugs do not
permt generalizatipns t0 be madé about proru desi gn. y of the above
3- hydr oxynor phi nagg™~sy & potent narcotic ni st and/ or anal gesi cs which
under go gxtensi Ve qiroi ntestinal and/ rst pass netabolism upon oral
delivery, and thusxheave& decreased bi oav IYity. None of the references
.cited, nor any known references, suggest the novel 30 substituted benzoate
esters of 3- hydroxyrmr phi ndA% of the instant invédttilon, or their
-desirabilit S hydr o hi nans. Accord| ng to the present
"inventi dh, }’16\, ﬁ?ﬁ”tlcgﬁ'a?c%ﬁab'ﬁlaﬁ%ﬁd%' ?"195\7? fng the formula: 35 [ERR] 50 or

a phar maceut |;p.alals.559|ags,apga@us|egg,l.dj addition salt thereof,
; R is methyl, allyl, methylallyl, cyclopropylmethyl, or cyclobutylmethyt;
R'is H, or OH;
55 R%is H, OH, or =Q;
R® and R* are H, or taken together are —O- - -;
R® is t-butyl, or n-propyi;
X at the 2-position is OR® or NHR®,
y at the 4-position is H or OR®
60 R® is H, C,—C, alkyl, or COR®;
R7? is C;—C, alkyl, or COR?; and
R®is H, or C,—C, alkyl.
Also provided are analgesic or narcotic antagonist pharmaceutical compositions containing an
effective analgesic amount or narcotic antagonist amount of a prodrug of Formula {I) or Formula (I}l) and a
65 Suitable pharmaceutical carrier.
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wherein: a is a single bond, or double bond; Ris nmethyl, allyl,

nmet hyl al I yl, cycl opropyl nethyl, or cyclobutylnethyl; [err] is H or D5
[err] is H OH or =G J[err] and [errl) are H, or t aken toget her are f
-; [err] is t-butyl, or n- pr oBf 0 17y 99hB12- p03|t|on is [err] or [er]/y

at the 4'Irp ‘t{ohq Her t!_sl fHed fc(g es for Jr AE Flonl;'ﬁliérl o@oﬁé{dm {1

[err]; whieddo phésggﬁgcfgf ykir i Tnhmé?w&fs nynan team}prb&n&%]meﬁse{@ror -[err]
al kyl .ba8k.so provi ded are anal gesic or narcotic antagoni st pharmaceuti cal
corrposut|A@ﬁlsor@6n@q5¢rmeﬁgearpcgﬁ¢5ée nrqper"made @rv@sqi fgromta (ber ﬁqawd@@'l\ehefem

ant abof@ ces omS ec §lgcon |ng ggﬂ RFI?PHH'TPA?U&IY '(;nd;a'(l)rar 55

sui tab lﬁotghircrﬁél % § fac lyst form |tro g c;rr clng urther
descrlmed.t,asa.zm@cesses or preparing t e prodrugs of FOHTU a (1)

For mul a (Nitigbendaate intezdaqiatesse sheqootras bof Frgmala 8) dm;tcﬁomxmm)rqod‘mn\adadwnemrahe

acyl’at infegmesiptastare of thelfarmwlassence or absence of a base. Additionally

descri bed are processes for preparing the prodrugs of Forrmula (1) or

Formula (I1) wherein 5 whed-BX is [err] and Y irs~NekRected fromH, [err] or
[err], wherein [err] anfl fex¥] are individuallly/[err]-[err] alkyl, or
[errr}, t he process coy 2SS (a) contacting hydroguﬁrphl nan W|th a
ni trobenzoyl chlo r obenzoi c A e of a catal yst
to forma nitrobeRzoat/e b) hydro dacikng 3 he
nitrobenzoate. Nt e{i Nt er medi gt 5 grodr 88s of Formula (1)

and zkor mul a (II)E-eue p?ovne Rfherein che 1GR3 iRt es are of the
formul as: [ERRLA3Q wherein a is a sin or double bond; R-[err] are as
defi ned above; g er] is selected N®> [err] or [err] Lastly

descri bed are pyogesses for preparin prodrug intermedi ates of Formul a
(1 A)zsor Formula/{11A) 35 which conpriggs contacting 3-hydroxynorphinan with
a nitrobenzoyl ¥hloride or a nitroben¥oic acid in the presence of a

catal yst. Conpounds of Eokyula (1) and Fornul g1¢hj) are those wherein X at
the 2-position is [err] or [err], and Y at the 4-positionis Hor [err]; or
a pharpmsaytically acceptable acid addition salt thereof. These conpounds
are pref ang £sndiesaissse 6énd; he hi gh percentage of the 3-hydroxynorphi nan made
bi oavai | @H%a@pedeﬁnhéabovaraab 40 admi n| stration. Especially preferred are:

nal buphi He'seg'aﬁtdrff%ﬁi%ﬁ é" chl o X = 2 |
nal l%yp‘m‘g'[_l@ ;g\ iséeé%fr&x#r%c;m réj I(rgn ﬁﬁ) tesoE%rrhula(lA) oH)ormula (IA)

oyl hloride'or a nitrobenzoic acid in the
presence of a catalyst.

Compounds of Formula (I} and Formula {ll) are those wherein X at the 2-position is OR® or NHR®, and Y
at the 4-position is H or OR®; or a pharmaceutically acceptable acid addition salt thereof. These compounds
are preferred because of the high percentage of the 3-hydroxymorphinan made bioavailabie upon their oral

40 administration.

Especially preferred are:
nalbuphine-3-anthranilate hydrochloride (X = 2—NH,-HCI, Y = H})
nalbuphine-3-(acetylsalicylate) (X = 2—CH;CO,, Y = H)
nalbuphine-3-(N-methylanthranilate) hydrochloride (X = 2—NHCH,-HCI, Y = H)

45 nalbuphine-3-(2,4-dimethoxybenzoate) (X = 2—CH,0, Y = 4—CH,0)
nalbuphine-3-salicylate (X = 2—0H, Y = H)
naitrexone-3-anthranilate (X = 2—NHY,, Y = H}
naloxone-3-anthranilate (X = 2—NH,, Y = H)
butorphanol-3-anthranilate (X = 2—NH,, Y = H)

s0 buprenorphine-3-anthranilate hydrochloride (X = 2—NH,-HCI, Y = H)
buprenorphine-3-(acetyisalicylate) (X = 2—CH,CO,, Y = H}
buprenorphine-3-salicylate hydrochloride (X = 2—0H, Y = H)

The following table shows important 3-hydroxymorphinans and their relationships to the structures of
Formulas (1) and (11):
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nal buphi ne- 3- (N- et hyl'ant hrani | ate) hydrochloride (X = 2-[err].HO, Y = H)
45 nal buphi ne- 3- (2, 4-di net hoxybenzoate) (X = 2-[err], Y = 4-[err]) ~
nal buphi ne-3-salicylate (X = 2- Y = |ty exone-3-anthranilate (X
2-[err], Y = H nal oxone-3-anthr I%szwé{[err] Y = H ?\{
but or phan0| 3-ant hrani | at eSt(t)étures%Tb El and%)pconﬂnt?&)msts

bupr enor phi ne- 3-ant hrani | ate hydr gg o(;wrh err].HO, Y = H)

bupr enor phi ne- 3- (acetyl salicylate) (X = 2- [err] Y = H)

bupr enor phi ne- 3-sal i cyl at e~bydgochl oride (X = 2- ¢ n-x = H The foll ow ng

tabl e shows inportant 3-hydyoxanorphi nans and theif rel ationships to the
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Structures of Qpioidg py®Bhi nans [ ERR] R
[err] a [ r] [err] -p+1191'é?3rr]
[err] H M o O®®out or phanol [ err]
[err] Og.o ®In@%e ‘g2 H2 &.o o hi ne[err]
[err] H single - - C]—Inalox e[err]
[err] OH : Ngl e = X - naltrexonef[err] [err]
OH single -0 - oXy guel err] [err]
singl e =0 0. - dnhydrom)rphl e [ ergh) H
single [err] -O - - hydronorphone[err] [err]
 H single =0 -0 -- - levorphanol [err] [err] H
:single [efr] H H - [err] FBupreﬂnorphl neferr]® Rerrf
- singl e = === t=Bu etorphi ne[erTf_| [err]
- doubl e - -0 --- n-Pr a opioid anaglgesic (opioid
agoni st) b proderpaseranal gestl, N xed agoni stdowmak ant agoni-st-.c opioid
;antagoni st (no anal gesia) d sem synthetic opioid deriwed fromthebai ne,
. 25-50X nore potent than norphine (partial agonist) e $800X as potent as
nor phine 5
butorphanol® Glz-<> OH singie H., H H —_
H
nalbuphine® dlz-o OH single 4 —0--- —
AN
OH
naloxone® CH,CH=CH, OH single =0 —0--- —
naltrexone® -Cllz-q OH single =0 —0--- -
oxymorphone? CH, OH single =0 —0--- —
H
/
dihydromorphine CH, H single ~0--- —
N
OH
hydromorphone® CH, H single =0 —0--- —_
levorphanol® CH;, H single H, H H —
il
buprenorphine? ﬂlz-q — single —_ _ —Q0---  tBu
etorphine®* CH,4 —_ double — ~—0--- n-Pr

a opioid analgesic {opioid agonist)

b produces analgesia, mixed agonist/weak antagonist

¢ apioid antagonist (no analgesia)

d semisynthetic opioid derived from thebaine, 26—50X more potent than morphine (partial agonist)
e 1000X as potent as maorphine




EP 0170 090 Bl By the term"al kyl" is nmeant straight or branched-chaia — “‘Q’
al kyl. By the term "pharmaceutically acceptable acid addition salt” K gé I,'
meant any non-toxi c pharnaceutically suitable salt of a conpound of | a
(I') or Formula (I1) which has I ' rcotic antagonist, or

ant agoni st - anal geti c propertiE?] gﬁghﬁ& .. Preparation of such salts is

wel | knowiy thetetninOedley!"SK inkdng ekraigit &q:ahahem(t'emtaikwal s. Pharmaceutically

LR I L I

1l k
nitrat harrﬁéc,reﬂtﬁgl PhErﬂ{aEJuﬂ Ay a éﬁtﬁﬁé Jc L Rditi ra&tt%f%omgmap rﬁwlarm- Hofmula
mal eat @) idcluda mgd B,qdrdi:ﬂlﬁﬁdlm&ﬂ/ﬁpbralﬁﬂb aly@roadiiiiep sumae] Bisulfate, e, bieste) nartrate,
Nal buphlpqtreatenmng phosphate, malate, maleate, fumarate, succinate, acetate and pamoate

( ) 17- ( uphmi\%(r n %L}yf‘)é( m@t%}'??c{ r<1)xynn'(1ﬂor}ph|ﬂan% 6%44 trlo ora salrt thereof’zlI t :

ther %Of imethyl)-4, u oxy-3,14-dihydroxymorphinan-6-one or a salt
(-)-17me eé uty et hy g‘p?o%y Tt glr‘6>€yxr¥orp§)h| nan- 6- one or a

salt t heerfxonel\JaJ;amx one7-we\aasa epoxy-3,14- dlhydroxymorphman -6-one or a salt thereof.
(-)-17-A Buydrpmr\@aﬁeepm(xgﬂB(Cldowmww:%?rmwgw Hegiol@r a st hereef sal t t her eof .

But OI‘ pha ne m ’gezjl) 7 f?g&ﬁo §‘§ s 'thzlmoE rmam §bc;£o§rlgr Iﬁtllrtu:r ;:o sal t
t her 8of . 3 %&m%ﬁygm 5a-Epox # hydrox\i 17-methylmorphinan-6-one or a salt thereof.

(-) -4, 5a-leRopnand .mein eYimermhinei-Byil g1 lspihihe@er 6- one or a salt thereof.

a<§_g

15 I\/brq:wbrenepmwnsans {(—)-17- (Cyclopropylmethyl) a-(1,1-diumethylethyl)-4,5-epoxy-18,19-dihydro-3-
(-) B\‘Clmxdéwvﬂ mhemmweh' E?ﬂOh%fr?—sB" gwregl-ol or a salt

t her’éog (qu.&‘qt ] %ﬁ -3-hydroxy-6- thoxy 17-dimethyl-a-propyl-6,14- ethenomorphman
(-)-4 err algo °'as th‘f/r?oxy 17- et hyl nor phi nan- 6-one or a salt thereof.

Levor pb{mualslsrreans (-)-17- Met hyl mor phi nan-3-0l or a s%It thedrbeof acti
f | repare contacting a
Buprenorﬁhpmmmy arm BUPI Iad:' Ub IP'ﬁ*i?t‘ f?‘{‘zt:ﬁ'/"cal’ g prep Y
“4?

- we rexy inan
di ?-ﬁw @t t Bfgtlgnyts a r?Dre [» ants to ke the ompounds of Formu‘a ]
hydr oxymﬁ,:o g(,e no I nan- anol or a sa

t her eof . T%Qacylatmﬁg@ﬁtp eﬂﬁ\tﬁﬁﬁﬁlﬁs(to breélarét[hebﬁo]ﬁm@mxymﬂbamydfd(ﬁﬂwﬁ-(ﬂmchﬂly a,
17- di metbatjthted berzoy yhiids, bdbstitutegrbeneic@nhydzides, Mixed pﬂl*(vm)ldememtahmhv@ﬂdea agg| t
theraeoﬁubst';%tﬁ@ Renzeig acidse conpounds %f 1 a.tj%é: Forrm nésof}ormul “E
present SRR SRR B e i

|, ng age he presence yst The acyl at| ng agents
and cat algssfssd B tifStedi ZMdthddgA' T refaisit@ e Drdcess axipeepbiirg conpoumids Forfuladh mul a
(1) mndhﬁgnmﬂ agylgtinig)agent és «mmtednm:cutwm iarsabstiytadtbgnagis @ghydride, Re2 pPEeess to
pr epar awgepr odr ugs Qf s 58 t, ted
benzoyl, el 805 Gl TRLIU b & BRI Bl d ASIRHIR FHERLISHL 0,
an ydr' €45, uséd) §|Qt ﬁﬁ*ﬁlé{ﬁ(ﬁ‘ﬁt b’@f@&%fhe%ﬁ‘dcéﬁifor%@ﬁ@& a%mpBundeadird\uB(l)
descs i lvbeleih efecicyisting @peraisen stbdtitt@l behzoiw dcid. r espect to t he conpounds of
Formula (I). However, it will be Mdwdd@ A0 one skilled in the art that these
nmet hods can al so be used to prepareg,conpounds of Formula (I1). As used
herein, the term"MthodrA" refers ?o the process for preparing a conpound
of Fgrnmula (1) 35 Qi glt he acyPa ing agent is a substituted benzoyl
hal i de, a substi #az0i c anh de, or a mxed anhydride. As used

herein, the ter r ef*er e prod®g¥ f or-2preddni ng a conpound
of Formula (I) acyl at gent is an isatoic anhydride. As used :
hergjn, the term" hgd G arefers tdgthe process for preparing a conmpound
of Formula (1) 820 V\Pler"el n ®he acyl ating agent is a substituted benzoic
acid. Method A z (111) (1v)
(Illa) nalbuphine =

R is CH—;

R' and R? are OH;

a is single;

R?® and R* together are

° X o c
] (] Jod
~—0===, 2=C1, 0&@ . OC-alkyl or OCO-alkyl
Y
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[ERR] (111) | (1V) (I11a) nal buphine = 55 Ris [err];
[err] and [err] are OH a is single; [err] and [err] together are [ERR@
EP 0170 090 B1 Method A provides of Formula (1) wherein X and|
are individually selected from Hélfg‘?g?ao‘fgq &f wherein [err] and [er
are i ndi vi dustkelhyd p grokibed 8mbdunad d¥brmRNa () Rhdrdin XBﬁd)\Vérgﬁ"\gwidbﬁiL séécteld%ﬁtH eﬁ'eorOf
Xor Yis Pé&’r%mn MRO&RR ard :ndrmahwd.—#s:,, algyt 3rduRY, rpmowamhprm Basiorafor X0 YT DES or
(rer) is dtoreact W|th an ac atlln aagnt S'asuch as a
substit ut e;qc V)E Ltute nzoﬁ?v beno NAvrs e %éu't Ph3dietingeagentiidt ei n
X and Y’ ardenAgd a&[m ’sué%s%t:\@;ﬁfg) iopdéo{)f\; gi‘uyrgrﬁ1 ﬁNzh%ﬁn ox éﬂa |r: 2\2
chl ori de, pl’esén’cabiyail’o&faulbaﬁeﬁﬁcfﬂas MRORIHREINRI¥ebholira of ml%%??rﬂ

organic béS‘é‘ asgﬂgdlhmasrbpnatetmwham lofathe Neﬁvatehysbmmat@hoihe Méacin qaylérhtch B(ﬁi,ed@cr aan

i nor gani ¢ ?} . P IREYraase]]ingm it Hie isesatancsolvent sonteining the (phset dt @ terarieranat exiging
benzoat 2 'r&ctta gt:&ta Im onstqf{&gﬁglt\; r\zi,h reﬁﬂ%ld fro I0 gg M tegiRerauregeing preferred. The
3- hydr oxynor phi nan |n the reaction sol vent  eontai ché the base at a
tenperature ranging 10 from[err] to t¥ethodiBi ng p0| nt of the sol vent,
generally from[err] to roomtenperature being preferred. The reactants are
kept in®contact fromO0.5 to 24 hours, generally 5 to .20 hours. Method B

[ ERR] 25 Method B provides conpounds qf Formula (1) Iin Xis 2-NHR7. In
Met hod B, a 3-hydr oxynor phi nan g griga (111) is solved in a dipolar
‘aprotic solvent, suchlbl 45« Y-t et hyjl f or mami deff ( ),

~di met hy¥ sul f oxi de (DVMSO), N rret NDY I ORpdi none, I met hyl - acet am de

- (DMAC) or tripyrrolidi nophosphine oxige. An isatoic anhydride (V) is added,
foll owed by a catal yst, such as 4-di hyl am nopyri di ne (VI),
4-pyrrolidinopyridine or 4-piperidingpyridine. Themut ion is heated at 50
to [err3d for one to five hours under nitrogen. In od B, conpounds of
Formula (VI1) with various groups represented by [err] are prepared from
:the 50 corresponding substituted isatoic anhydridessN-®V). Thus, reaction of
qtlcorrpound of Exanpl e
12 in Bable | ([err] = [err]). Likew se reacti@h acetyl - isatoic

anhydri de wth nal buphi Nepiy €l ds t he conpouno 3 A\ 14 in Table |
[ ERR] Al so, reaction of N%% all | sat oi ¢ anhyd \ al buphi ne vyi el ds
t he conpound of Exanple 19 in Table I [ER 23 2
35
B
N
Y \87
@ (V1I1)

Method B provides compounds of Formula (1) wherin X is 2—NHR".
In Method B, a 3-hydroxymorphinan of Formula {lll) is dissoived in a dipolar aprotic solvent, such as
45 N,N-dimethylformamide (DMF), dimethyisulfoxide (DMSO), N-methylpyrrolidinone, N,N-dimethyl-
acetamide (DMAC) or tripyrrolidinophosphine oxide. An isatoic anhydride (V) is added, followed by a
catalyst, such as 4-dimethylaminopyridine (Vi}, 4-pyrrolidinopyridine or 4-piperidinopyridine. The solution
is heated at 50° to 150°C for one to five hours under nitrogen.
In Method B, compounds of Formula (VIl) with various groups represented by R” are prepared from the
s0 corresponding substituted isatoic anhydrides, (V). Thus, reaction of N-methylisatoic anhydride with
nalbuphine produces the compound of Example 72 in Table | {(R7 = CH,). Likewise reaction of N-acetyl-
isatoic anhydride with nalbuphine yields the compound of Example 74 in Table |

o)

55 i
(R” = CCH,).

Also, reaction of N-formylisatoic anhydride with natbuphine yields the compound of Example 72 in Table |
60 0

I
{R7 = CH).
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EP 0170 090 B1 Method C [ERR] 15 Method C provides conpounds of Formula (I)
wherein X and Y are individually selected fromH, [err] or [err], wherei n\
[err] and [err] are individually [err]-[err] alkyl or [err], provided hﬁt-
at | east one of Xor Yis [err]Eproa&d@gg]mln Method C, a 1
substituted-benzoic acid (Vil) wherein X and Y are not OH or [err] is
reacted with a coupling reagent, suMe&thed & carbodiinmi de such as

di cycl ohexyl carbodiimde, in the presence of a catalyst, such as

4- di met hyl am nopyridine (Vg), roI i di nopyri di ne or

4- pi peri di nopyrr di ne, dissel an apr ot| 0 vent as t ol uene,

met hyl ene chl driitde, t%t rﬁ?ﬁ’qn or *1, 2- ,Y x?e‘l‘ A 3- 25

hydr oxynmor phi nan of Formul a i s added, 't he rea s are allowed to

react for one to 24 hours at_Jerr] to the borllng poi nt of the solvent.
Conpounds of Fornula (1) ma§¥ildo be prepared by (a) contacting a

3- hydr oxynor phi nan with a nitrobenzoyl chloride or a nitrobenzoic acid in
the presence of an acid scavenger to forma nltrobeazoate and (b)

hydr ogenat i ng or re ng t ni trgS)enzoate ’her ein, the term |
"Methed D' refef's t ess f preparr f Forrrula ()
wherein the nltrobenzoate forrred fromthe red on of a ydr oxynor phi nan
with a nitrobenzoyl chloride or a nitrobenzoic acid is hydrogenated. Method
D 35 MéethestC moyides gPreasn g 4! wiferqimX gm\éare rn%fvwmra'wtexffpei srj and
Y is §oe”€ cegrereinginang Rags ipqivigially GGy alky pr OBy Rravidpd thatahigest erjerof X g1 s O

| ndi Vi dUS1 o k261 » bitloblitbic tia VR Wherorf X RolvERRhorton or Vo Q1diea@9fin 1 |1
Met hod Daup'l RiEreagenly Slich ¥y SEYEDAIIMAB sith b GBRIBEOFIcEBoditdRClthe(PERRMLRES catdmat e a
is a doraimheasb@mdwethmm'rbevridy:drlUlgaamreddlmqnvmmmorbenwmr@svrd)(r)e dissadved Oh \aent
such h?t‘%a‘ﬂ%ﬁ"t Stegh ( "e?'yler‘e chlefigp ‘?ﬁath‘ff&’a‘r‘n%t‘&rg@“ﬁr‘t""? hafy ec?

pl us éthgg%fg *ﬁ%fni;gngg};gog dtya8 D feagAnia A SAUAmID T a5 0PHFO SRR i um
on carbon &mm di@®ornd 'rH A8 A5 B0y @) tHRtaBithg P5-hyirdYmbPhEY @lth UM on
car bon. nitlpbénagye cradride Br 4 Kitr6H2R ﬂdn the pidskREe o7 \H bOE Savenberad DS p AtobénzguteSSUr €

to 60 psr\d @zthwdmsmlatt' atcwsehefrmrobemreatm Si X hours f Raney ni ckel |s used
as th¥® ¢ § *‘e 'éfe'ss‘& esp(j U&"ﬁ:‘a 'E’s° S’gl 8d at
a tenpel gf’ﬁ{ bgf'yor? ﬁreactr’a e3r YroRgporphian SR hqre
conpounds where a |s a ond an alter nat e nmet hod of reduction (other

than catal ytic hydr ogenatl on) must beéetesdd oyed so as not to reduce the
doubl & bonMe‘h‘fH% AYidesgompayngs mhyla (I} whargie is N grict s seleqied fipm & R opNRRL.on or
tin chl ¥Ppga R agn r?f%‘f‘?'c'd‘s"ﬂﬂ’g + alkyl 95 CQB” aqueous hydrochl ori ¢ aci d.
Al ternatively, reduction of -Bnitro group can be carried out with a

. pd a transition netal salt as catal yst, such
¥ _Dbe clear to one skilled in the art that
uded within the scope o? the conpounds of

Formula (1). Method A ng
ni trobenzoyl chlori yo PYEPRE 32

a5
Y

50 NOZ

(1X)

55

&0

65 NH (X) i




hydr oxynor phi nan nitrobenzoates (1A). Also, Method C may be used to react a

3- hydr oxynor phi nan -of Formula (I11) with a nitrobenzoic acid to prgduge the
ni trobenzoates. The nitrobenzoyl I or%&w% i trobenzoic acid stan¥ing
reagents used to produce the nit ] known. The 3-

hydr oxymor phigadindd o, e aRRires piilan RAFBbH-Gatds) dcerd bdinpbs Rdstidhersa ik B lEUDIEBNAL €S
In the pr ep@rtathymlgdaﬁte&;so adOndbyretb0esy(KDN p Iac»rmnsxam.ﬂommzbaba@l @faceﬁerafm.rloam aI )
Exanpl e 1 mixtytetdarjal@Rhpicius® iQ"(eacsm(aa@eThylcstaVﬁte gt e V agjum on carhp

round bog 1A ECkOUT CaF &j*hyt; M. en d}%ﬁ ",ffc‘fj

I
di 5501 VEd 1§88 0t Garditst o sié‘rie@ 5%9%%‘1’21%%“ as.l y zredgtr umr room
triethyl amb,neerm@tamm e té os.&[ ution was cool ed to 0Oto [err

sol ution of B dBpgufdd. vdibie anisl @ Youdfe ta:oe,teyrl a;tarnlaleymj d qfitkdnciichelothid 1h)3" Fﬁa'ZE rrL

met hyl ene "yHtogeriatien) ymast b&GG’e@Vﬁ’r meéo qqﬂrﬁ e?'a d T'rer"rt oYR rrgeex[b ¢ 5

2t 0, Lo TR e, °éra‘fb;r; fffﬁrﬁ SR faﬁ STRATaRE
~and the regg B Suchab £ bg (R EhIGH terrperat ur ours.

(silica gel, |t3v.|ilbee:tebytb oaéskm&e’ha{eenhr&xarre}mahou\mhdobmsdaem@dd pnm-dmescom ofh a

trace of nha¢ amrounds of Eereukiling The reactlon mxture was vvashed once with

10% sodi"um cé’l‘eﬂlﬁ?ﬁ ayatr?d‘i ‘Bée AI ?’ph' "B’\Vé‘ "'tér"é‘ z % AI%eds e‘r’;fgf

filtered, ERPORE m‘"::m %’ﬁﬂ rarén%i o} T Hhfs bnd

filtered tahZoicd Eér@ stir@ng\"r e@ t@a Bitrobere@ites| sl krﬁiﬂnatm)a 3-np

165- [ err] . hyditofoyradrphingh dithedefidoar cftFoaﬁulRflArOareﬂseamds intgpuediqtescis tiaet pridfarddiod of and
0.09. Thi shydexenérphinancesinbenzpitestof Grmwidl-um pressure LC using 15 to 25
mcron silica gel in a colum 50 ngn40| I,n et%rgker and 300 mm | ong. The

pr oduct V‘%rb@bﬁr?é)é ggé%gancymeet’hyl ene™@RP8 i ad* AR added onto the col um.
Elution with a 70: exane-acetone m xture gave 3.6 g of pure product, np
172-[ered. TLC one spot, Rf 0.22. Analytical HPLC showed purity >99%
Exanpl e 2- Met hod B 45 Nal buphi ne-3-ant hrgnil ate hydrochloride (X =
2-lerr].HA, Y = H To a 50 nL rogndz2hbetjony Elrask was added 3.57 g (0.01
nol e) of nal buphine (Fornmula Il1la), 1.96 g (0.012 nole) of isatoic

anhydri ge (V)ro aQeubd bgttdr® 11430 Loriamiey 350HL dhettlyiemt dhlokidaivascaayed hid IBsaed 335 grid.01

-DVMF. The rmalekdf oatbuphixe.Then, Wiisg (0-ABMdie aiethotlamitdavas srded angaire solstiemwasicpolgse ftogt

55 to [err%"gfé:%rohalon@ﬁ?és 9 1031 moied Rt Jeatyisplis gie

Tethdens deywas,)
vater vas IR %ﬁa&%se"é%ﬁ srarzﬁ.':frg e

“being ats r&@l@h HekdAE) R \H&ﬁh @dsirdd pHO&Uct wit tr&@ ‘éa\ AEupMIAS refaInt i@ CTHR Geactiéhsh
"W th wat er wasvhsiaddlonébrwitd 0% ¥b®hﬁlca4boaatg andghcd Bith yadrr dried bver (c@luhr soaatgeltgred?, ariki

et hyl acet%@rﬂed(émymslhlo omuwedaﬂithmheof'@fmda'ﬁd“ yigld 4.6 g palpy 6’83T he

-product wa&c wows e preductA iy Apieey
%ﬁ ure E‘fgt Igé Dajeﬁe IH%&I % g‘-ﬂr

—

remove thet @fﬁfebf' TS hot éfijasd.@&iﬁ?( EREth{EHedhl b t6 the

crystals. .Qﬂﬁnnr QGFdﬁSﬁrfﬁa?b B6hdxahb- Et@ﬁ'@ Ry gadE R @-Bffbu@aw&u é, ©p g729-f173‘1a|TbCl|5r|iH ne
3- ant hr ani épat, 8f 0.220 Ad)Bic! @PLG showkdpginoweedh. pr oduct at Rf 0.6. Anal ytical 55

HPLC showed the product mes 99@6pure The base was converted to the
nDnohydrocnI yf ahydrofuran and addi ng

oride by dissalving i dt ;p'vtff_m
th
2.0 g of ﬁ%'é'@f\ Jﬁﬁb mﬁf@ﬁ " eééeh S5} (o oY) Sl THneTRSAALN 60 €Y POt
precipitat mdre)a& rwm.a enr@arwﬁt(ai 9.12 lgt(OWSmﬁl@ﬂ dfeiadireethyamihodytidiod hran2s meaDIMFdThvd t h
et her and =agtiod mixtyte wys thieq] hebted ugdermisrogen m]an oﬁ@ath at 65 to 60°C for 5 hours. The flask was

Sxar e, 3- ECYSE Yepbomh e wel st e oo o8 o o oy

50
090 Bl Yield 4.2 g; mp 199—202°C TLC (silica gel, 3:1 ethyl acetate hexane) showed product at Rf 0.6 and an
impurity at 0.16. The product was dissolved in methylene chloride and treated with charcoal to remove the
tan color. Evaporation of the methylene chloride gave white crystals. One recrystallization from ethyl
acetate gave 4.0 g of nalbuphine 3-anthranilate; mp 205—206°C. TLC showed product at Rf 0.6. Analytical
55 HPLC showed the product was 99% pure. The base was converted to the monohydrochloride by dissolving
it in 10.0 mL tetrahydrofuran and adding 2.0 g of a 20% solution of HCI in ethanol dropwise. The
monohydrochloride precipitated as white crystals. It was collected by filtration, washed with ether and air
dried. Yield 4.1 g; mp 254°C.

80 Example 3 — Method C

Nalbuphine-3-(4-acetamidobenzoate)

o

|
& (X = 4—CH,CNH, Y = H)

9




To 75 nmL net hyl ene chloride was added and dissolved 1.79 g (0.01 nole) of 4
acet am dobenzoic aci-d (VIIl), 2.27 g (0.011 nole) of

di cycl ohexyl carbodiim de and 0.2 g of 4-dinmethylam nopyridi ne. Then, &) 7 g
(0.01 nole) of nal buphine was added and the reaction was stirred at
tenperature for 24 hours. The EPe8i140 896dBdi cycl ohexyl urea was filtéred

of f and thgf il Hefl R JALEHiRsoedl1 G0 §Tb.Ahate) HHY- Berdbis s8] ved
in 10 rrums?gZigwa;pgra% raﬁg aFf SRS B 1zadggraz¢ﬁnet o ..fcet\aéf 4 % Jr":os’v rom
et hyl aoet able) gawieudhire vgaseﬂdeﬁahdompkeaman:’wa 6 direcd @t amndaﬁmrmmatce)m hdges. The

212 [ erprecipitted igisl dohgxylurgwarotiiteDdNl dnd She fiitsats wad exanprated do yieldtan )oil( Thiswas NH2,

H 45 'B& Pi‘tﬁte’ o adl-‘)"'rﬁ"t’tr’)'ﬁ’d‘@ stajlizquiiecrysiadpation oM SHYLARPAY 98 YeeHS 9
proceduren ofF a“}f’“‘ i e'fgie[e? from 1- propanol . Then, 6 g of
nal buphi ne- 3- (4 ni trobenzoat e) pampisssaierdo N 200 nL et hanol and 12 nL
acetic mmabhmetsmmhde:d:enmr(haﬂ— 0¥ =1H0% pal | adi um on carbon was added, and
the nfx rNe'b%etsn ewa?aéqi vref pvﬁgarfr*srollwrg)memm?@rw '\éﬁﬂmﬁeft’r MpHEkef62°Crhe
cat al ysafce?ré%af E% (e 5?”%’% S RIICAL Shleg, et FE“%EW il
was di aPa@rr@ra kER TR sCwallikddePH ERE thd Fit :
pr oduct‘rhlasenwrercg dﬂl\r\taaﬁredalvadldl 10@SL Gadel, e:cdreﬂre Basidwithtamadonim, hymaslbedhwrwucwat er
and d’lsrraeblplmeebmb \@S(@ol tprtedrpy fztlarop,evarsl}ed withivetenersi dﬂed:rY?esitﬁrﬂQ mogd2-£2161% Byl
acet at e‘”T fwr By pgetate)1 g{1Q el 3olgeny to pivei 3P B abeibyenine-3-U-agyRokesesi9loat e) ,
mp 218-T arrpl e 12 - Method B 20 Nal buphi ne-3-(N-net hyl ant hrani | at e)
(X = 2- [err] HC , Y = H A sol yxkRhe ? —méAods (0. 02 nol e) of nal buphi ne,
5.38 g r@&rﬁ&nmkhebnemtllarhhraﬁtahytx S at-OHCHaWd« iHdle, 600 nmg (0. 005 nol e) of
4-di rreLLgélAaPrm ?‘“ﬁq 982 m'eB:Ef?‘szumLﬁéwg (%@rst‘?eg Ofﬁ‘rrz)‘zrgggggl%ammr;@ﬁ 6095% err]
for 4 Al on §

on dln ater. l e ut’w tr d wit erhnd rie

(1 S R e e
tri tUI5&h@d49M1B§PC3ﬂ1eTUen@ rwas eranécﬁfarmsm REhIéritde srsar;rh wth op@akd o
yi el d 3adding @ne Bquivaentldf3+di @4y ih ethEhehemmmrpdunmhrﬂmwm‘thed oliowdshfittered off,
mnohydﬂ%ﬁb?ﬁ‘(ggﬁﬂ@;b W drieds\ielg BAg: mp 2pF5C thigh).and addr n one eq éjr \éal ent r?f HC
\?\gzhl &ﬁi ?girg}gggurisls %Jsa'rbey?é%?;nd? %g’ﬁnsp@nr}ﬂe%ﬁ c:[m be ﬁre 8'% o%r)ér’)éall;.r;r{ﬁhﬂrtw wgsgo%];];s
of Exanples 1 to 4, and 12, other corrpounds whi ch Were prepared using the
synt hesi s procedures descrrbed above, and conpounds whi ch can be prepared
from nal buphi ne by such 30 procedures are shown in Table I. 35 40 45 50 55
60 65,10 EP 0170 090 Bl TABLE | 0 Exanple

Met hod of Base/ m p. No. X Y
Preparation HCl Salt [err] 1 2-[err] H
A base 172-3

44

45

50

55

60

65

Y




2 - 2-[err] H B HCl salt 254
3 4-[err] H C base 21727\4
4-lerr] H D base 218-9 5 (&;‘D:
4-[err] H EP 9170090 BlyC salt 234 (d) 6
2-[err] 5-[err] MBLE | HCl salt 211 (d) 7
3-[err] 5-Terr] A base 140-2 8

3-[err] H D salt 216-18 9
3-[err] 4-err] A se 132-4 10
2-[err] 4-[err] A, base 162-4 11

2- CH H C | 3 158-9 12

2- CH3NH H . B sal t 202 (d) 13
4-Terr] H o 2- CH3CONH

H B 15 2-[e 4-[err] C 16

3-[err] H 17 2-[err] 6-[err]

C 18 2-[err] 3-[exr] C 19 2- HCONH

H B 20 2-0H . 5-[err] C 21
3-[err] 4- HCONH C 22 3-[err] 5-Terr]
C11 = EP 01764 B1 Exanples 23 and 24 - Met °‘F°f Base/ m.p.

Nal oxone- 3- an )i ere R= [SPPere g N 88y -G 4 -

single bond; [errq

Fol l owi ng the procedure of Method B described in Exanple

= O [eecHlcoand [err] w=-O ;X = X [err]; pése H) 152—3

2, a mxture of

6.62 g (0.02 nol & of nal &xdWe, 4.9 g (¢ 03 nole) Bof isattfeaanhydtde, 0.6

g (0.005 nole) ofy 4-di

hours at [err] to afford 8.0 g
Recrystal lizatiom first faemHet hyl
from net hoxyet hanol gave 5.4
TLC (silica gel, %thyl ,ac‘é‘t'qﬁa)
[err]=0.65. Conveysion of,thgobase togthag dgronohydrpochlori
recrystallization fromethanol gave 5.4 g (mp. [err] fr

jHhopyriding in 20
of crude product,

of DWF
mp. 199-Terr] (base).
acetate (6.9 g,0 mp. 20Qsd err]2isand t hen
of nal oxone-3-anthranil ate; .
showed the product® as one"dptt 1334

X b
J‘"ﬁf;r%‘g)) et O

he _q4for 4

m p 206-Lerr].

t Exanpl e

25- Met hod A Nal oxone- 3- ( age€sPsal i cyl &€H.,dhydr ochlori de 1%agdor muba—2 where

R=([err]=[err]; Jerr] = OH a = single bond; [err] = O [err] and [err] =
SO - - X =2-[r]: Y =*AMrol | owi ng the procedfte of ﬂ?é'fcl‘ﬁj%‘ AZWsd8r i bed
in Exanple 1, 10 gm|linolgsch nal oxogechiel ded 4.4l g of  page 132—4
nal oxone- 3- (acetyl salicylate) hydrochloride, mp. 262-[err].
Exanpl e 26- Met hot? B Nal t r&x@he- 3- ant h#afhHiQat e A base 162—4
11 2—OH H C base 158—9
12 2—CH;NH H B HCI salt 202 (d)
N 13 4—(CH3CH,CH,CH,),N H C
14 2—CH,CONH H B
15 2—CH,CONH 4—CH,CONH C
16 3—CH,CH,0 H A
17 2—CH,CO, 6—CH;CO, C
18 2—CH,{CH,),CONH  3—CH,CH,0 C
19 2—HCONH H B
20 2—OH 5—NH, c
2 3—HCO, 4—HCONH c
22 3—CH,CO, 5—CH,(CH,),0 C




(Formula | where [ERR] 25 [err] = OH, a = single bond; [err] = O [err]
and [err] =-0O - -; X = 2-[err]; Y =H Follow ng the procedure of M d B
described in Exanple 2, 3.45 g (0.01 nole) of naltrexone, 1.63 g (O.

nol e) of isatoic anhydride, | e) of 4-dinethylam nop i ne
in 50 nL DMF gave 1.5 g of nal é?ego{iq ggéngﬁrani | ate, which was purified by
recrystallization (tw ce) frcxukhpipy BRA00s — Mithed 81-[err]. 30 Exanple 27 -
Met hod Aaiadrersexonaiae (acet yl sal i cyl ate; hydrochl oride (Fornula | vvhere
[ERR] [éﬁorrrultlv@qrth—&'*@Hﬁ@‘r‘:eR'b’oﬂU3=[%'r9‘<1b°“®ﬁz[=é7r Rlangfiti= & r § X=oNH Y %
2-e Be LPrelb QQQ AESELL Befly idhoExamRle 1,
o ! 'nmoéﬁ & qbea@ x\ﬁl@%%lgﬁoiaﬁ? e e Ao ot o
hydrOChlw/rN Wes héﬂtda fol 4/ h Lﬁé’ bl 60° Qo afford 8.0 g of crude product, m.p. 199--201°C (base).

Exarrpl e Ra8ystdvizbtundirsBfrax yitrg m@.e& amt manmrt‘araed ﬁmqwmathvxvvmmgfﬂe S4perr]; i'
rr] = = o{ploxgne=3- gjttn' Hétebr@m §q7° . TLC (Eylca {I d the goduct as ong s

2 NH2"’ t By o) o i (S'Z:Ee ?ﬂ"@vdé? sf%r sgligpion frgga M 2, a
mi xt ur e 9 {'}&,@ ?gc g‘é}egm e) of oxynorphone, 7 01 g (0.043 nole) of _

| satoi ¢ anhydyri de 1.2 g (0. 01 Exanps) 2565 mtrdumst hyI am nopyr i di ne in 45 50
mL of Dmﬁlmsheratvedhcillete)lfydmupmeat [err % e roduct 8 191:
recry’étd’fq'm?‘eb‘ﬂhem Ftecl“acﬁrTFEt RyT OHcet sipde Pedgh v ‘F 6’5’ —CH:LO::
oxymnor prion oQAdg&ﬁB ﬁﬁ)]am @ﬁa{ml'uﬁ‘n%%s%'{amgxeglelded41g
Butorpha,pgf W%gi Wlé&)pch(oﬁeél?fu aai-z&b%re [ERR] [err] = OH

single bond; [err] : ; err] and [err] = H X =2-NH2; Y =H) FoIIovmng
t he pﬂﬂocedure of Method B descrlEbw‘ﬂﬁ‘Emfh?P@ 2, 1.3 g (3.97 mmol e) of
but-or ph B'Iexl"a'?wgﬂth?ﬂ"ﬁeM 37 mml e) of |sat0| c. anhydride, 0.5 g (4. 37

mol e) of° %" $hyl ani nopyri di nekl n .of DMF were heated for 5 hours
at 55C. The crude product (1. 639, @ 7- 171C was recrystal lized fromb5
mL ofzs 1-R' prapanekingleberideRT= O; B ‘bn ol rap%fq‘tarem JEPre3 g
137[[“;(&@“"%" R TSl H%%m LR
at [err idee I froerO NMADopREs!, Winp.C
coul d bg ex°ne3a3t Usi ng t e 60 synt hesr S procedures descri bed above are

showrggi n Tabl e 1. 65 12 EP 0170 090 Bl TABLE Il 50 [ERR] Met hod
Example 27 — Method A
Naltrexone-3-{acetylsalicylate; hydrochloride
{Formula | where ’

35 ' - e, ¢
= OH; a = single bond; R? = O; R® and R‘ —0---; X = 2—CH;C0,; Y = H)

Following the procedure of Method A described in Example 1, 10 millimoles of naitrexone yrelded 39g
of naltrexone-3-acetylsalicylate hydrochloride, m.p. 247—248°C.

40 Example 28 — Method B
Oxymorphone-3-anthranilate
{Formula | where R = CHj; R' = OH; a = single bond; R* = O; R*and R* = —0---; X = 2—NH,; Y = H)
Following the procedure of Method B described in Example 2, a mixture of 10.0 g (0.033 mole) of
. oxymorphone, 7.01 g (0.043 moie) of isatoic anhydyride, 1.2 g {0.01 mole} of 4-dimethylaminopyridine in
45 50 mL of DMF was heated for § hours at 60°C. The crude product (8.1 g) was recrystallized twice from ethyl
acetate to give 7.05 g of oxymorphone-3-anthranilate, m.p. 225—227°C.

Example 29 — Method B

= cnz-<>::

R' = OH; a = single bond; R? = H; R3and R* = H; X = 2—NH,; Y = H)
Following the procedure of Method B described in Example 2, 1.3 g {3.97 mmole) of butorphanol, 0.71
s5 ¢ (4.37 mmole) of isatoic anhydride, 0.5 g (4.37 mmole) of 4-dimethylaminopyridine in 10 mL of DMF were
heated for 5 hours at 55°C. The crude product (1.6 g, m.p. 167—171°C} was recrystallized from & mL of 1-
propanol to yield 1.3 g of butorphanol-3-anthranilate, m.p. 1777—179°C. TLC (acetone/hexane 35:65)
showed the product as a single spot at R;=0.45.
The compounds of Examples 23—29 and other compounds which could be prepared using the
¢ synthesis procedures described above are shown in Table I

Butorphanol-3-anthranilate
. 50 (Formula | where

A5




k

of 20 - EX. Prepa- No.

R [err] a* [err] [err] [err] X ration HCl Sal t

mp. [err] 23 [ ERR] [err] B

base  206-207 25 24 [ERR]%" 0470 ngcﬁlo ---  2-[ERR]
B HC salt 233 25 [ ERR] OLES =0 -O -- 2-[ERR] A
HC salt 262-263 30 26 [ ERR] H s =0-0--- 2- [ ERR]

B base 181-182 27 [ ERR] "M} s =0-0-- 2-[ERR

A HQ salt 247-248 35 28 ! ™ s=0-0-- 2-[ERR
B base 225-227 29 [ ERR] s [ERRl H H

2-[ ERR] B base 17 [ ERR] OH s
=0 -0O-- 2-[err] A 46 H s [err] H
H 2- [err]] A 32 [ ERR] » 3 A -O-- 2-[err]

A 33 [ ERR] H s OH-89. B 2R%errR B 50 34

[ ERR] H s =0-0-- 2- [ B 35 [ ERR] H
$ =0-0O -- 2-[err] A5 %6 [ ERR] H s [err]
H H 2-[err] B *s = e bond d = double bond 60 Conpounds of
Formula (1) which could be prepared using the synthesis procedures

descri bed above are shown in Table I1l1. 65 13 EP 0170 090 Bl TABLE 111

[ ERR] Ex. No. R a [err] [err] methoal ©Fr] X 37
[err] single -0 -- t - butyl of2-[err] 25 38

[err] 20 §kngl e -O-- t - butyl Prepa- 2-[err]

B 39 [er MP- doubl & R' a* R® R R _. X rfa‘ﬁﬂ"opy"fc' Salt  m.pplGlerr]

A 30 40 [ = ou opy.
2-[err] 3 8%%)0%%9 grgns §5_'Phe prod&dgs of th bald 406_207

3- hydr oxyaror pf2enansHof=Eer nuba ¢l }0anad- For FEJ-I-M-IZ(I ) ®f th&ikanst ant2ss

i nvention can be adm nistered to treat pain any neans that produces
contact of thé&®act F&Hagnt @t A ’["F?e‘é’gemz"sc"g?qze of fact it siih 13&—BBdy of
a mammel . They can be adm nistered by any conventional neans available for
use in canjunesi on &H -Iﬁphar gRCceuUtbCcalos,- eidhed, as i@di vi dldad anmhges
agents or in a conbi natl on of therapeutic

27 caz-q OH s =0 —0--- 2—CH,CO, A HCI salt 247—248
35
28 CH;3 OH s =0 —0--- 2—NH, B base 225227
29 c“g'o OH s H, H H 2—NH, B base 177—179
40
30 CH3 OH ] =0 —‘O' -- Z—CH3C02 A
o 31 °“z<> OH s H, H H 2—CH,CO, A
32 CH, H d OH —0--- 2—CH,CO, A
33 CH, H s OH —D--- 2—NH, B
50
34 CHj, H s =0 —0--- 2—NH, B
35 CH; OH s =0 —0--- 2-CH,CO, A
55 36 CH, H s H H H 2—NH, B
s = single bond
d = double bond

60
Compounds of Formula (11} which could be prepared using the synthesis procedures described above

are shown in Table i,
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agents. They can be adm ni stered al one, but are generally administered with
a pharmaceutical carrier 40 sel ected on the basis of the chosen route of
adm ni strati on and standard pharnaceutical practice. The dosage 3
adm nistered will, of courseg Y-,@g%n@; {19 upon known factors s
phar macodynam c characterlstlcs 0 he particular agent, and its
route of adnministration; age, - '"&lI'th, and weight of the recipient;
nature and extent of synptoms, Kkindyof concurrent treatment, frequency of
treatnment, and the effect desireq. /Usually a daily dosage of prodrug can be
abaout 0.1 to 50 45 mlligranms peny™ |Iogran1af body weight. Odinarily, when
the nore potent conpound of ' preRt i dh are usd, 0.1 to 20, mlligrams
per kil ogram per day, give JCSé§C§3tO 4 tinmes a day or in
sustained release form 19 8§ obtoai n desired results. Dosage
forgrs (conpositions) suitgbpe g ' adm nistration contain from
about 0.5 to 500 m |l ligrags of pro rug pemd unit. In these pharnaceutical
conpositions the prodrug ormula (1) or so Formula (I11) will ordinarily
be present in an anount hbout 0.5 to 95% by wei ght based on the total
wei ght of the conpositi OB he prodrug of the instant invention can be
admnistered orally in solid dosgg )forns, such as capsules, tablets, and
powders, or in liquid dosage for such as elixirs, syrups, and
suspensions. Celatin capsules contain the prodrug of Fornmula (1) or Fornul a
(IL? and powdered carriers, such as 55 | actose, sucrose, nannlMﬁhmistarch
cellul gge derivatives, magnesium stearate, stearic acid, and t é | i ke.
Slnllamodlluents can be ysed t 0 grrajee conpr@ssed tableis Both ﬁlets and
capsul-e & s 3 o ovi-de for
contlndﬁus r@b- e of HEchatlon4bver a p@prd of hoGM§OzConpres%ed tabl ets
caff be ugar ed or f|In1coat dto nask any unpl easant taste and protect
t he tab et f?%gethe atnogphere _gk'énterlg “¥bat ed fg ﬁ@%Iectlve B
di stintasgraticiy i n thedgdrt roi ntestinal 4-pagh. 60 riewicd, dosage Aorms for
oral adm nistration can contain coloring and flavoring to increase patient
acéept #Mce. Stist abl e pi¥MEceuti T -carriePePdre desérNbed in Rem ngton's
Phar mnaceutical Sciences, A Osol, a standard reference text in this field.
Usef ul pharnaceuti cal dosage forns for adm nistration of the conpounds of
thi s iDasegaFerel® can be 65 illustrated as follows: 14 EP 0170 090 B1
Capesul esTprrfalr eofrmme\rdrmmgmhmar@a:péqmeb (lhand Formeybaitief theyi nsrtant ilnvq«i\gorsqaandard
i ggfa‘tmwzﬂﬁaé L i el iter odrug
of Fof i natviabolibalt, bires 2s i uah an Ibéfc ol ] fitine Adpbiedr ams of
talc agsal.t Tmay hgéaﬂﬁmﬁﬁ%%nUn&ﬁfaﬁadeﬁGraly tsre&tablpnarﬁamuéaesarﬁerm xture
of «a pelethdioy tof babio Mbk shdsén) roote ofadnmiuibteation bryd stamdsd;pbaauaceondal practipe.epar ed and
i nj ect edr! hB dqﬁrwnsdfof"star o‘S"F't Pt/ goytses (vp B(cé?PEPﬂ' |k'FﬂVY5‘ 1°&t Pyeht @ herm sof t

s the
and

gel at 5&3' n%m\lsgg‘;lt quq f gamcglFr r&n%‘dth . I'% T%(ﬁl: % ncurr ntrat .t es ar e.
a

CI ent;
by RrBRY & 1 offdii e o Ao o dﬂﬁ\ﬁﬁa‘i SRR 64 tolsgb! et
ar Qe phﬁlp@iérﬁ p&b)ﬁlo@&ﬂ\/&lﬁbd ht [Dr ORLIGL I WRE tBedmbrd elTnt empiima gahig mvéntlloﬁ aré5
m || i gsdafd tao?0, mhl@grpnmhr kitpgain ﬁoﬂmbt&en(th Wiviged Fq;psmtoas t{més)a, dag odin gystdinegr ans  of
col | Orqﬁaqg fgrrp 1% &otﬁgn desired results.
sage orms {compositions) suitable for internal administration contain from about 0.5 to 500
mllhgrams of prodrug per unit. In these pharmaceutical compositions the prodrug of Formula (I} or
so  Formula () will ordinarily be present in an amount of about 0.5 to 95% by weight based on the totat weight
of the composition.
The prodrug of the instant invention can be administered orally in solid dosage forms, such as
capsules, tablets, and powders, or in liquid dosage forms, such as elixirs, syrups, and suspensions.
Gelatin capsules contain the prodrug of Formula () or Formula (ll} and powdered carriers, such as
s5 lactose, sucrose, mannitol, starch, cellulose derivatives, magnesium stearate, stearic acid, and the like.
Similar diluents can be used to make compressed tablets. Both tablets and capsules can be manufactured
as sustained release products to provide for continuous release of medication over a period of hours.
Compressed tablets can be sugar coated or film coated to mask any unpleasant taste and protect the tablet
from the atmosphere, or enteric coated for selective distintegration in the gastrointestinal tract.
60 Liquid dosage forms for oral administration can contain coloring and flavoring to increase patient
acceptance.
Suitable phamaceutical carriers are described in Remington’s Pharmaceutical Sciences, A. Osol, a
standard reference text in this field.
Useful pharmaceutical dosage forms for administration of the compounds of this invention can be
65 illustrated as follows:
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ot oo ARite B aanted ot St

5 mlligrans of magnesium stearate, 250 nmilligrams of mcrocrystalline

Appropriate coatings nay be applied to increase palatability or del
absorption. Suppositories The pr d&d to a nelted m xture
pol yet hyl ene gI ycoI 1000 15% pﬁjhba@ K/col 20 4000, 0.15%

et hyl par ab 05% ar aben anfansulgsy vvater to.a concentration of 75

17 g arg, pggtg L R AU o o
and cast mm,mg,gm Sik é,e.ﬁ, al' rozen
solidify and packaged. SuspenSI on 25 An aqueous suspension is prepar ed

for oral adm nistration so that e&®etG8latn ¢dppllest ers contain 75 m I I | gram; of

f ly divi@ Vloyy d’“%’cﬁtﬁ“t'ﬂ “) f ”'Bf") 5‘(? BeeA s B 5
11 o a ¥I‘1839t Eﬁaﬁ E st E*? B T e is A gy hecr
e

0.025 m T rs of va | n’ln I‘Ij ecta es 3 A parenteral conposition
suitable for adm ni strat | on by injectiTabeiss prepared by dissolving 1% by

wei ght of aethrgfemr reﬁtaé'nts armprsmdtm @hteor'wbprp eres p@waUhSdP’sagxxmahﬁ

cellulose, 11 mlligrans of 15 cornstarch and 98.8 mlligrans of | acgse.

0%

adj ustin l‘[" @ rﬁgr {J riﬂplﬁ g) ortfé fl) 0| Aifligr almsl- I g |thﬁ| xndef
steri I,;zecd" n rcﬁgmref? iRy of bl irrad LA S bl é’ffretatbepa AR |
not st abldelay Bosagueeus sol ution, the | yophil |zed prodrug may be di spensed

invials to be diluted with vvater pri or to |nject|on 35 Ut|||ty Test

resuItSInd catethat henv rr'p%g (J ; hi s invention
xA y cO /
are USEf L& ? ‘ﬁ&ﬁh %@ ﬁyﬁ; %ﬁ T /Sfa/a :og}aycoﬁce 1 g 9 W ‘ﬁzﬁ:rﬁ?pg
from &F als gYan%d! Fhdlme &rt% supposntory molds and cast into suppositories weighing

Met hods Argeangs éahemevmdrtrmhtosoutsfednd fackesgad.uat e t he 3-hydr oxynor phi nan

prodrugs of the instant |nvent|on vvere rreasurerrents of thel r hydrol ysi s

o aha o el TR R B e o s’,a CoriTRoR o A et B Sfmf"*ti‘;é

concent r abdiei b@ﬁ&a%&tﬁrm orlaﬁél I3Qu spt, QﬁuSMdizG nIullhﬁths IIIIPIITH'[ ogr aphy
anal ytical procedures which 45 maasure 3- hydr oxynor phi nans concent rat i on by

el ectrochem cal detection. Thi s det edriegtablessponds to the phenol I C h rox I

| f
group %3 VItO%I"?f’Z@t. Z.WW‘? s %0 ot o1 %hﬁ,ﬁr%eT,I?%h?ﬁ‘S sbr}if%?” eg!.ﬁ%?e K ut.%n
POSi ti ON.pefdedd dilis QEHrizeNY € E@Alté

Pl asma Hygligl sgéslen 2doeus soﬂf@dfﬂdgydbﬁlﬂiz 6dlug Maf b&8ikpeps easmxau Ioeﬁesmm am.t 4
hour s af tveterwidritelingestédn) t 0 a concentration of 0.28 [err], incubated at

[err],®¥a the rate of drug appearance was neasured. Oral

3- Hydr ox le LR irkdlc Q3 Vit (@ Rb Ve & P AP8% o bRl R ol
e oL A o873 haf e A STt e oFe
Formula (1) were adm nstered orally. Usually, doses were adni nstered as

aqueous sol utlons prepar ed i nmmedi atel wemeﬁt’ore dosi ng but sorre dogs

recei ved tepeér?n Q’E}’Eﬁ vgl ra es in T \11 man pla and 3%1% g&“éﬂ’( "I:‘Igﬂozen
unti | amﬂ il bl )éoé bInSI?I e%ogfa??ﬁo ‘fbfoﬂle Tl}aﬁruar galy

pl asma 3'09 temumwhétaaﬁhee QERE Righ Rlesfue MRfdSdhFortdtdgRaphvl baaBtitafbke edtm which

cal cul at etkaéuve 3- m&xvampmbns c3ncetyatiorobyyaierrpdhemnizsl dotecmu dihisaletettpt rgspofds tows

esti mat edphgcy:hc fgrop p 3posigon} and thus does not detect prodrugs derivatized at this position. Plasma
n ntratlons were etermined after solvent extraction.

Plasma Hydrolysis
50 Prodrug was added to fresh plasma (less than 24 hours after withdrawal) to a concentration of 0.28 uM,
incubated at 37°C, and the rate of drug appearance was measured.

Oral 3-Hydroxymorphinan Bioavailability
Rats and dogs were administered the 3-hydroxymorphinans intravenously and orally, and the
s5 prodrugs of Formula () were adminstered orally. Usually, doses were adminstered as aqueous solutions
prepared immediately before dosing, but some dogs received the drug or prodrug in solid form. Plasma
was collected and frozen until analysis of 3-hydroxymorphinan concentration. The area under the plasma
3-hydroxymorphinan concentration versus time curve (AUC) was calculated for each animal. 3-
Hydroxymorphinan bioavailability {F) was estimated by:
60
AUCP® X Dose'
F= x 100%
AUCY X Dose




EP 0170090 Bl F represents the percentage of the adninistered dose absorbed
into plasna. Relative bioavailability (RB) was determ ned by corrpari@e

3- hydr oxynor phi nan bi oavailability fromorally adm ni stered prodrug
with the bioavailability of orally adm nistered drug [err]. [ERR
Nal buphi ne Results 10 Wth Epsoelqto gegbBih nal buphi ne oral

et PR e VIR ] R

percent m,gammﬂea»mawuwht@ fasua, Iriv re(FLJ. @ variety of species.

terns of oral vioavailability of nal buphine, the dog (5.4% nost cl osel y
resenbl es the human (14% of those spe'iadoes exam ned. 15 TABLE |V ORAL
NALBUPHI NE BI CAVAI LABI LI TY (% DOSER R?EFPIN SE) 20

Rat 2.7 [err] Dog are 5.4 J[err] Monkey

0.9, [err] 25 Human [Mabtdhideeretdits20 My Nal buphine /kg [err] 4
nmg Nak buphivits réspert 8(both naibuphine oral bioavailability and rates of in vitro ;{red’ruq hydB)lwsr‘g irt ;adsh'et or
sol uti on‘“qﬁ?ﬂ @asvn%rﬁamwrttﬁ@an egsfagd menkey| V‘fefee ;e prod

I(Exglrrgiserﬁ‘i}t'm?@%\v %%ihg’ﬁl fe- aﬁ ghram 561106%% gs;" aq@ﬁf}‘l (#ﬁi}{ e |%§'pb;§rra

frommeogs nost cl osely approxi mates the hal f-I | fe I n human plasma. 35 TABLE
V NALBUPHI NE PRODRUG HYDROLYSI S HALFABIEHE | N PLASMA t [err] (Hours) 40
NALBUPHI NE- NALBUPI-@‘NEN m&%@&;@%ﬁ@ ANTHRANI LATE ( Exanpl e

1) (Exanpl e 2) Rat 1.5 Dog

2.8 2 14. 6 Monkeyy - 29+6 40 3.3 50
Human 6.2 45, 0 Based on the results shown in
Tables 1V and V, the npst inpoPdgant precli®ded®criterion in evaluating
prodrugs is the oral bioavail |I|ty in dogs., The relative bioavailability

in dogs (RB) for a nunber of t %"Modrugs gfs 56" hydr oxynmor phi nans of the
i nstant invention is shown in gakhe VI. 50 6fe-

2 20 mg Nalbuphine /kg
® 4 mg Nalbuphine /kg
30 ¢ 45 mg tablet or solution

Table V shows the hydrolysis half-life of two nalbuphine prodrugs in plasma from a variety of spe:cie_s.
For both nalbuphine-acetylsalicylate (Example 1) and nalbuphine-anthranilate (Example 2} the half-life in
plasma from dogs most closely approximates the half-life in human plasma.
35

TABLE V
NALBUPHINE PRODRUG HYDROLYSIS HALF-LIFE IN PLASMA
t } (Hours)
40 NALBUPHINE- NALBUPHINE-
ACETYLSALICYLATE ANTHRANILATE
{Example 1) {(Example 2)
Rat 0.2 : 15
45
Dog 2.8 14.6
Monkey 0.6 33
50 Human 6.2 45.0

Based on the results shown in Tables IV and V, the most important preclinical criterion in evaluating

prodrugs is the oral bioavailability in dogs.
The relative bioavailability in dogs (RB) for a number of the prodrugs of 3-hydroxymorphinans of the

instant invention is shown in Table VI.
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16 EP 0170 090 Bl TABLE VI RELATI VE BI OQAVAI LABI LI TY OF
3- HYDROXYMORPHI NAN DERI VATI VES WHEN ADM NI STERED AS PRODRUGS 5 @

RB in dogs (oral Exanple 3- hydroxynor phinan = 1) 1

3.9 10 9.5 4

2.7 7 1.9 15 %P 0170°090 B 1.7 10

7.6 20 TABLE vI 5.9 26
70.34 (30.1) 25 P@%éEMEBEVM&W%&UEbQFBng$QﬁYM§ﬂ£ s 24 was 54.2 (
6.3)% After oral nal oRBH¥ATES WHEN ABMINGTEREMAT RROPRYGEs e nal oxone

concenptrations were close to the assay gigfg6di@a !imts and as such were
erratic, so relative bioavaiamgli | it y3-iarkendiptindae- al cul at ed. " Consi sting
essentially of" in the present—di-sclosure—is—intenrded to have its custonary
meani ng; nanely, that all spécified materi &9 and conditions are very

i mportant in practicing the i,nvention but that 30 unspecified materials and
conditions are not excluded so |long as they do not prevent the benefits of
the invention from being realsized. Cains 37 1. A norphinan ester
having the fornula: [ERR] or a pharmaceutically acceptable acid addition
salt thereof, wherein: 55 7 ais a singlé%ond, or double bond; Ris

met hyl® allyl, methylallyl, gycl opropyl methyl , or cycl obutyl methyl; [err]
is H or OH [err] is H OH or =0 [err] and [err] are H or taken
together are -O - -; 60 10[err] is t-butngl, or n-propyl; X at the
2-position is [err] or [err], y at the 4-position is Hor [err] [err] is H,
[err]®lerr] alkyl, or [err];”[err] is [errP9err] alkyl, or [err]; and 65
[err] is H or [err]-[err] aggkyl. 17 70.34 (£30.1)

25 Percent bioavailability for Exampies 24 was 54.2 (+ 6.3)%. After oral naloxone HCI (10 mg naloxone/kg)
plasma naloxone concentrations were close to the assay detection limits and as such were erratic, so
relative bioavailability could not be calculated.

“Consisting essentially of”’ in the present disclosure is intended to have its customary meaning;
namely, that all specified material and conditions are very important in practicing the invention but that

30 ynspecified materials and conditions are not excluded so long as they do not prevent the benefits of the
invention from being realized.

Claims

35 1. A morphinan ester having the formula:

40
or
45
X X
Y Y
50
(1) (I1)
or a pharmaceutically acceptable acid addition salt thereof,
wherein:
55 a is a single bond, or double bond;
R is methyl, allyl, methylallyl, cyclopropyimethyl, or cyclobutylmethyl;
R'is H, or OH;

R2 is H, OH, or =0;

R? and R* are H, or taken together are —0O- - -;
65 R® is t-butyl, or n-propyl;

X at the 2-position is OR® or NHR®,

y at the 4-position is H or OR®

RE is H, C,—C, alkyl, or COR?;

R’ is C,—C, alkyl, or COR?; and
65 R® is H, or C,—C, alkyl.

17




EP 0 170 090 Bl TABLE VI RELATIVE Bl CAVAI LABI LI TY OF 3- HYDROXYMORPHI NAN

DERI VATI V lm “ll , D AS PRODRUGS 5
RB i n dogs 4 el 13 3- hydroxynor phinan = 1) 1

3.9 10 2 9.5 4 A
2.7 7 1.9 15 8 1.7 10 &
7.6 20 EP 01170 090 B1 5.9 26

70.34 (30.1) 25 Percent bioavailability for Exanples 24 was 54.2 (=
6.3)% After oral nal oxane, Hol AR B0 XeRabiol,opbagiy nal oxone
concentrations were clogerlAnvEEWREN AV 5 b grlo 'ﬂé nd as such were
erratic, so relative bioavailability could not be ca cu?ated. "Consi sting

essentfkally of" in the present disclosurs inslogsfoeanded to have its custonary
meani ng; nanely, that all sP@EPE ed naiberexxmomhidarsiditi ons are very

i mportant in practicing theimventi ) unspecified materials and
conditions are not excluded so long as they do not prevent the benefits of
t he i nwention from being realized. Cains 3595 1. A norphinan ester
having the formula: 40

H R [ERR] or a pharmaceutical % acceptable a&id addition salt thereof,
wherei n: 55 a is a singlesbond, or doublfgbond; Ris nmethyl, allyl,

met hyl al | yl, cycl opropyl met hyl, or cyclobutylnmethyl; [err] is H or OH
[err] is H OH or =G J[err] &d [err] are H.70or taken together are -O--;

60 [err] is t-butyl, or n-propyl; X at the 2-positionis [err] or
[cerr], y at the 4-position i s'°H or [err] [er?i is H [err]-[err] alkyl, or
[err]; derr] is [err]-[err] ahhkyl, or [err];gq@nd 65 [err] is H, or
[err]-[err] alkyl. 17 EP 0170 090 B1
26 70.34 (=30.1}
25 Percent bioavailability for Examples 24 was 54.2 (= 6.3)%. After oral naloxone HCI (10 mg naloxonerkg)

plasr_'na n.aloxo.ne concentrations were close to the assay detection limits and as such were erratic, so
relative bioavailability could not be calculated.

“Consisting essentially of”” in the present disclosure is intended to have its customary meaning;

namely, that all specified material and conditions are very important in practicing the invention but that

30 unspecified materials and conditions are not excluded so long as they do not prevent the benefits of the
invention from being realized.

Claims

35 1. A morphinan ester having the formula:

40

or
a5
X X
Y Y
50
(1) (11)
or a pharmaceutically acceptable acid addition salt thereof,
wherein:
55 a is a single bond, or double bond;
R is methyl, allyl, methylallyl, cyclopropylmethyl, or cyciobutylimethyl;
R'is H, or OH;

R?is H, OH, or =0;

R? and R* are H, or taken together are —O- - -;
65 RS is ¢-butyl, or n-propyl;

X at the 2-position is OR® or NHRS,

y at the 4-position is H or OR®

R® is H, C,—C, alkyl, or CORS;

R’ is C,—C, alkyl, or COR?; and
65 R® is H, or C,—C, alkyl.
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2. A rmrp aim 1 wherein the norphinan is selected fromthe'§f
group con “ﬂwmmm”&m, @hi ne, nal trexone, nal oxone, butorphanol,

oxynor phone, ¢€orp S ronor phone, | evorphanol, buprenorphine, @rq
etorphine. 3. Conpounds of Claim1l selected from 5 '

nal buphi ne- 3- (acetyl sal i cyI at Ep mﬁﬂ)m mS ant hram | ate hydrochl ori de;
na: EUphl n grio Y d rret Zﬁ are h nal bu 3& ted m t?g group ‘consisting of
na Upmam NEI rEI%E@ grégl 02 ?ﬁr am dromorphone levorphanol,

nal t rempgngmﬁg oxone

but or phan&|C-oBrpamtdbbB¢Ialhalt®lectéd frémphar maceut i cal corrposr tion consisting

essefti al wb@hma%asretvlaajﬂc\éatg)har maceutical carrier and an effective anal gesic

am)unt or ﬂ%“r"gme Z?dlméﬁqu peeh ?r‘fﬁunt of at |east one conmpound of Clains 1
0 3. 15 jalbupRine- _sg nd of ‘tHe fornula: [ERR] wherein: a is a single or

a doubl e R&BUPhind3-(N- methﬁahtﬁramténWdrooaioha'd met hyl al | yl, cycl opropyl met hyl or

cyclebut yhateddayd-3-arftiganifptei s H, or OH [err] |s H OH or =G [err] and [err]

i ndi vi duaP?' 09?'%;"3*'3@?3‘% aken toget her are - -; [err] is t-butyl, or
n-propyl ; % f arr‘: ;.E& r?::]oa e§ ition #srstrL nt{aﬁ? f]a’ aﬁrr\] lLt glr rergfl VI dual ly
are [ ergrbalebiagedt ktunt O natebtie maga.n Liftlot btﬁe on@ o Edg ol QB A
pr ocess farA@hfbpardldmgweaommpoun Caim5 wherein t e correspondl ng

3- hydr oxynor phi nan is contgc ed W|th a nltrobenza chloride or a
nitrobenzoic acid in thq j l%ence of a catalyq{t., 45 Patentanspruche 1.

Mor phi nan- Est er der 5 N-R

N- R f@der | 3 12 ® _ 3CH
cCO R O co R 06 - 6oc,

X tl) (1) ‘M s+

o
zJ EP 0170 090 Ba_ R3€1 gapNgemazeuti g

19a oscHSaureaddi tionssal z
dessgl ben, worin

2
1 1l
30 Y Y
wherein:
a is a single or a double bond;
35 R is methyl, allyl, methylallyl, cyclopropyimethyl or cyclobutyimethyl;
R' is H, or OH;

R2is H, OH, or =0;
R?® and R* individually are H, or taken together are —O- - -;
RS is t-butyl, or n-propyl;
40 Y'is H, OR®, or NR°R";
R® and R’ individually are C,—C, alkyl, or COR®; and
R® is H, or C,—C, alkyl.
6. A process for preparing a compound of Claim 5 wherein the corresponding 3-hydroxymorphinan is
contacted with a nitrobenzoyl chloride or a nitrobenzoic acid in the presence of a catalyst.

Patentanspriiche

1. Morphinan-Ester der Formel

50

55 oder

60

(1) (11)
65
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5 ern= |swt R3 und R4 H sind oder zusamren geno -0 --
si nd, R5 t- Butyl oder N-Pr opyl I stgpXoi1ygiee02BRosi ti on OR  oder I st
Yin der4P05|t|on Hoder Ist, 70 R6 H O -C4-Al kyl oder COR3 ist,
R7 C, - C4- Al R" *tid¥ ”g,%gg d“{‘ﬁ "%Bﬁ’ gar 3‘1‘1“‘6 lfiongsalzGasspPRY IVoist . 2.

Al

eline ereine ggelbm ung

Mor phi nan- Este,EMgﬁ;, &I Bver bl@Medifisder aus Nal buphi n,
Nal t r exon, Nal m»oauirauhs@rp anojeyc yrryg?p on Ng'm h?n e(mlilly'élr onor phon,

Levorphanol Bript. Qﬁmdp’mmusund Et orphin 15 bestehenden G uppe ausgewahi t
ist. 3. Verbi n'i‘ilm 8hH siag Rdeas wuehgqnowgg&mam"nd aus

Nal buphi n- 3- (ag: 1"?{%‘} IP})X[O#!Zder 6blg{phl n- 3-ant hrani | at - hydr ochl ori d,

Nal buphi n- 3- ( 2 #- Nﬁﬁ Nal buphi n- 3- sal i cyl at,

Nal buphi ne 3- (I\hﬁmet:h-yct.anmtchfeamﬂ“a&i) hydrochl orid, Nal trexon-3-anthranil at,

a“®ei ne Einf | ne Doppel bi ndung ist, R Methyl, Alyl,
Met hyl al | ylmi c” "ﬁ;ﬂ oder Cycl obut yl net hyI ist, R H og@—( I st,
0

Nal oxon- 3- ant m’mcmnkvl Emr66|3’ﬂsmmb 3 ant hranil at . 4 Phar mazeuti sche
Zusarmensetzu ‘1“;7%? érf'fl‘{‘" ?ﬁ‘ sge ;g% uf’j'%gl nem Ir
phar mazeut i %?, gﬁ?’

Nar kot i kugt %Egta,g u;& aﬁgﬁ nglé'gv\%l gstens Ver ng na

Anspr uchen Is. §erBLnd1519el\/ea’cblAh£huItg 10esgdn@ninals 30

N- R Nalbuphin-3-(acetylisalicylat), N R 35~~~ 1t 0

O~~~ H OR3 albuphjn-3-anthranilat-hydrochlorid, OOH NO 2

N23 R, F&j'—t E Z2 i ArgePvRe®PHe Ei nf achbi ndung oder eine Doppel bi ndung
ist, R Mthyl, NaNdpmlnm Ehylaa:h}amhanhw@émmrappyl met hyl oder Cycl obutyl net hyl
ist, R H OderNﬂéxbma"tﬁr@mlat. H, OH oder =0 ist, R3 und einzeln R4 H
sind oder zusaﬁ‘ﬁ‘ﬁé‘ﬁ -O-- S|nd R5t But ylI oder N—Propyl ist, Y H,

06 oder MRORTy ok ? gtﬁ"’ Plealt s e %i%
ti teh t
R H oder pﬁaq'n\a ¥ eru seal é’na @%Fl \:ZrlnH(Ea : e'l l)&b?%m@r’ J&Tﬁari@ﬂﬁﬁ : ?sr]t
nach Anspr umkdimemﬂwehdb vk seid Sk gerbinadhg ndch den Anspruchen 1 bis 3.
5. Verbindung der Formel

30

35

in der
a eine Einfachbindung oder eine Doppelbindung ist,
R Methyl, Allyl, Methylallyl, Cyclopropyimethyl oder Cyclobutylmethyl ist,
R' H oder OH ist,
50 R? H, OH oder =0 ist,
R3 und einzeln R* H sind oder zusammen genommen —O- - - sind,
R® t-Butyl oder N-Propy! ist,
Y' H, OR® oder NR®R’ ist,
R® und R7 ginzeln C,—C,-Alkyl oder COR® sind und
55 R? H oder C,—C,-Alkyl ist.
6. Verfahren zur Herstellung einer Verbindung nach Anspruch 5, worin das entsprechende 3-
Hydroxymorphinan mit einem Nitrobenzylchlorid oder einer Nitrobenzoesdure in Gegenwart eines
Katalysators in Ber(ihrung gebracht wird.

60

65




Hydroxyrr\[/m,mH Ni trobenzyl chlorid oder einer N trobenzo ure
I n Gegen A m "m#mgators I n Beruhrung gebracht wird. 60 6 /] *C
“U EP Revendi cations 1. Un ester de norp e

r6pondant Ala fornule: s N R
NR R~~~ Ro 4 EP Q170090 BY H oHCH3 O-

0- Revendications OH of 3 2 44 ~~~~| 3 4 CO R
R C O B R OCH 75 04x (1)

(1'1) 20 oliVanstgede morpiesing rérendenté fadfermpirar maceut i quenent accept abl e de
celyi-ci, ou': a est une_liagson sinple ou une_Liyaigson double; R est un
groups nethyle, allyle, hyl al | yl e, cycl opr opy/f net hyl e ou

cycl obutyl nethyle; R ou OH, 25 ; OH g6 =0, R3 et R4 sont
H ou, pris ensenblg Q--; R est - re—{ - b8t vl e ou n-propyle; X

S|tl71ealap05|t| dost$18h 4 est H ou

OR6; 30 RO est
alkyle en Cl-C4 guoCORE gf RgZst H oypifn grdups a by¥he en C -C4. 2. Un
ester de norphingne de | a revendication 1, dans lequel ?e norphinane est
choisi dans ie forme par ian -kne, | a nal trexone, |a nal oxone,
I e 6utorphano| xynor phone, |a nor , 35 |' hydronor phone, le

| evor phanol |e r ehor phine et | Rit'nd. 3. Conposes de |l a

revendi cation 1, ChOISIS arm |e 3-(acetylsal] fygate) de nal buphine; le
chlorhydrate de 3 anthraﬁ Iate de nal buphi ne; (2, 4- di nmet hoxybenzoat e)

de ﬁ%'l bu h dmon ﬁa maceu tﬁ: ﬁ agc%pr:gglL QEPJU.@ 2./ € chlorhydrate de
3-(N-nb ragg,l, ﬂ Uee | anthr anilate de naltrexone: |e
3-ant hr am bsilhe gﬁepmhtﬁwa Rdyle, n@tt@lamﬂtt bfcaii)rdpalhﬁthdle ob ujcmbpigarediyle;
R' est H ou OH;
25 R? est H, OH ou =0;
R? et R* sont H ou, pris ensemble, sont —0- - -
RS est le groupe t-butyle ou n-propyle;
X situé a la position 2 est OR® ou NHR;
Y situé a la position 4 est H ou ORS;
30 R€ est H, une groupe alkyle en C,—C, ou COR®;
R7 est un groupe alkyle en C,—C, ou COR?; et
R® est H ou un groupe alkyle en C,—C,.
2. Un ester de morphinane de |a revendication 1, dans lequel le morphinane est choisi dans le groupe
formé par la nalbuphine, la naitrexone, la naloxone, le butorphanol, I’ oxymorphone, la morphine,
35 I'hydromorphone, le lévorphanol le buprénorphine et I'étorphine.
3. Composés de la revendication 1, choisis parmi
le 3-(acétylsalicylate) de nalbuphine;
le chlorhydrate de 3-anthranilate de nalbuphine;
le 3-(2,4-diméthoxybenzoate) de nalbuphine;
40 le 3-salicylate de nalbuphine;
le chlorhydrate de 3-(N-méthylanthranilate) de nalbuphine;
le 3-anthranilate de naltrexone;
le 3-anthranilate de naloxone;
le 3-anthranilate de butorphanol.
45 4. Une composition pharmaceutique essentiellement constituée d‘un véhicule pharmaceuthue
approprié et d'une quantité analges|que ou d'une quantité antagoniste de narocotique efficace d’au moins
un composé des revendications 1 a 3.
5. Un composé de la formule:

50

55

60

65
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" phar maceuti que essentiellement constit d' un
vehl cul elg ﬁ RH proprie et d une quantit6 anal gesi que ' une
guantite onl st e e *narocot i i ] e ' au noins un conp ;D es
revendi cat i on 1l a 3. 5 Un corrpgaﬁea‘ﬁ H’gﬁﬁ’o le: 50 NNR
N~~~~- R 5bu:

CCH3 0O a est une liaison simple ou une-Haiso@ dadleC- O R3 R2 C-
R3 R roupe methyle allyle, méthylallyle, N@?propylmethyle ou cyclobutylméthyle; N 2 65

20 *stllﬁz:l_:% Itht, ii 111l EP 0 170 090 BI ou: a est une

| i ai son si nmpket ausouﬂea.b.u@u&mt dmimrﬁendanﬂ&tsoun—groupe met hyle, allyle,
met hyl al | yl eR® estylebogpdmgltmmywepm cyclobutyl nethyle; R est Hou OH
R2 est H, C]—T{d’a“i A R4 sont indivijduel | ement tl . Ou pris ensenbl e,
sont -0z,

R6 et R7 song ynnglh &HQ%&T i atléh d@ifn%ﬂ&:@ldﬁﬁé et-zvgrmu:glong4 dont 164d8Bon Rkt ik
R8 est H oydrobym@Fpbihase abrkgs ﬁwderﬁt 6nl cbrtact

d' un conpoirebehecitue eneviserde dab icgalydyr. dans | equel on net |le 3-
hydr oxynor phi nane correspondant en contact avec un chlorure de

ni trobenzoyl e ou un acide nitrobenzofque en presence d' un catal yseur.
30 35 40 45 50 55 60 65 21
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