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50027925 17;Cycroalkylnéthyl-6-nethy|ene-nDrphinane derivatives Morpht i's
a well known narcotic anal gesic having the structural formla: [epr]
ar e

[Q%r] [err] [err] HO: 7 20 The conpounds of this invg
stfucturally related to norphine and are naned according to the
system of nonencl ature using the nqyglygasnucl eus which is shown Del ow

25 tprr] [err] 40 The nunbering and stereochem cal placenent of atons in

t he \;ﬁ'br phi nan syst em § fcl{diGugaiEthybs-riethiplensi@piptined dedvativasr phi ne. A dashed
line is used to represent a coval ent bond projecting below the plane of a
reference at QoML li€a WelRAGAH nfEotib @AMEdsK HAGIRE Bletrubiuneiobm@ad T i es a coval ent
bond above such plane. ‘The conpounds of this invention have the sane

st ereochem cal placenment of atons as depicted for norphine in those
positiqQns where the stereochem sty is ot depicted by a dashed or wedged
line. 45 Morphine and its str rel'ated relatives are used
primarily as anal gesics. Wile extre ective for the relief of
noderate to severe pain these conpou narcoti c and nost possess
dependgpce-inducing ability and progd i de effects such as enesis,
consti pation, sweating, respiratoy an®® nyosi s which nake them

| ess than ideal analgesics. It is hQposs preah,ct, based on structure
al one, whether a particul ar norphi ne® Jampountr wi |l |- act as an anal gesic
50 (agonist), a narcotic antagoni st df possEd . a combination of these
propert% es since very minute structurll fiations in the nol ecul e
result in significant changes in phafeteeghOgi cal activity. A conmpound with
the appropriate profile of "anal g&8i c (agoni st) and narcotic antagoni st
actions has potential for treatnent of noderate to severe pain wthout the
| i abi | 2ay of TRl déehpBEHAC BORRE GRemtion ArelbgudtbrdBirelatth @5moBRIAPsHdNekSnantel @bcoadingy tpur e
anal gesi ctae atogphitae fsydten of bdreerclaisg maingt the fmoshinge npeleéys. wiidh is shownThadowrpr phi nan
nucl eus has been nodified by the introduction of a carbonyl group into the
6- position and the conversion of the 3-hydroxy group to 3-nmethoxy. In this
regardszs Sawa et. al., report the prepaati on of 7, 8-di dehydro- 3-nmethoxy-1
7- et hyl - nor phi nan-6-one in Tetrah{d 0: 2247 (1964). Sawa et. al.,

al so report narcotic antagoni st acti @ certain 1 7-allyl, 1
7-dinmethylallyl or 1 7-cyclopropyl neN tituted

3- hydr axy- nor phi nan- 6- one 60 conpounds _MRatent No. 3.654.280 issued
April 4, 1972. German O f enl egungsschri o), %644 di scl oses 8- al kyl
substituted 3-hydroxy- or 3-methoxysps pefn- 6-one conmpounds whi ch possess
m xed anal gesi ¢/ narcoti c antangoni st i'ty. 2 0027925 The preparation
of thesb-nethyl ene derivative of t gti ¢ ant agoni sts nal oxone and

nal t rexone has been reported by Hah | inJ. Med. Chem, 18, 259 (1975)
to provi de conpounds of _

n

40 The numbering and stereochemical placement of atoms in the morphinan system is ine same as that
depicted for morphine. A dashed line is used to represent a covalent bond projecting below the plane of
a reference atom while a wedged or heavily accented line signifies a covatent bond above such plane.
The compounds of this invention have the same stereochemical placement of atoms as depicted for
morphine in those positions where the stereochemistry is not depicted by a dashed or wedged line.
45 Morphine and its structurally related relatives are used primarily as analgesics. While extremély
effective for the relief of moderate to severe pain these compounds are narcotic and most possess
dependence-inducing ability and produce other side effects such as emesis, constipation, sweating,
respiratory depression and myosis which make them less than ideal analgesics. It is impossible to
predict, based on structure alone, whether a particular morphine-like compound will act as an analgesic
50 {agonist), a narcotic antagonist or possess a combination of these properties since very minute
structural modifications in the molecule result in significant changes in pharmacological activity. A
compound with the appropriate profile of analgesic {agonist} and narcotic antagonist actions has
potential for treatment of moderate to severe pain without the liability of drug dependence or drug
abuse. Those compounds which are pure analgesics are useful in the treatment of acute pain.
55 The morphinan nucleus has been modified by the introduction of a carbonyl group into the 6-
- position and the conversion of the 3-hydroxy group to 3-methoxy.

In this regard, Sawa et. al, report the preparation of 7.8-didehydro-3-methoxy-17-methyl-
morphinan-6-one in Te;rahedron 20: 2247 {1964). Sawa et. al., also report narcotic antagonist activity
for certain 17-allyl, 17-dimethylallyl or 17-cyclopropylmethyl substituted 3-hydroxy-morphinan-6-one _

60  compounds in U.S. Patent No. 3.654.280 issued April 4, 1972. German Offenlegungsschrift 29-00 644
discloses 8-alky! substituted 3-hydroxy- or 3-methoxy-morphinan-6-one compounds which possess
mixed analgesic/narcotic antangonist activity.
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the fornula: HO [efr] 15 H C 2 20 where Ris either cyclopropylnethyl or
'al@ﬁ] and which are disclosed as being useful as narcotic antagoni s{s, 2

aman et al ., disclose in U S Patent 3,896,226 a narcotic.antag
ition of the formula: 25 R3 30 .

[erﬁ[err] 35 [err] 40 where [err] ) ?%% or cycl opropyl net hyl ,
hydrogen or hydroxy and R3 is hydrof@ 3 hoxy. J. Fishman di scloses in
U. Sa- Pat ent 3Thé GrEpdsadn GofdMs OB-yhethilede Ay alatney ot ithey dioster SHidddRisd Ekatokael ¥ Of
t he f or mulnaltrexpBe has been reported by Hahn et al in J. Med. Chem., 18, 25FR(19Q5) to provide compounds of
[err] [erfﬁ B5"¥H where Ris -OCH3 or OH. These conpounds are descri bed .as
bei ng ugeful as narcotic, anal gesic and sedative agents. The present
i nvention involves a series of 1 7 yl met hyl - 3- hydr oxy- or - met hoxy- 6-
65 net hyl ene- nor phi nanes characteri zed e formula: 3 0027925 R10 5
[err] 2 15 wherein [err] and R3 are H a !yl and R2 is cycl opropyl net hyl
or cycl gbutyl methyl. The 6-nethylene aQ_conpounds of the present
i nvention are prepared by reacting, i an sol vent and under an inert
at nospher e, thylenetr|phenylphosphﬁ%ane ‘ [
formul a: R10 25

15

20 \where R is either cyclopropylmethyl or allyl and which are disciosed as being useful as narcotic

antagonists.
Fishman et al., dlsclose in U.S. Patent 3,896,226 a narcotic antagonist composition of the
formula: . .

25 ”

Ry

30.

]

N—Ry

35

40 \where R is allyl or cyclopropyimethyl, R, is hydrogen or hydroxy and R; is hydroxy or methoxy

J. Fvshman discloses in U.S. Patent 3,162,639 6-desoxy-14- hydroxy-d|hydromorphme derivatives
of the formula:

45

50

55

60

where R is —OCH, or OH. These compounds are described as being useful as narcotic, analgesic and -
sedative agents.
The present invention involves a series of 17- cyc!oaIkyImethyl -3-hydroxy-or- methoxy -6-
65 methylene-morphinanes characterized by the formula:

3
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30 ferr] 35 whereih [err], [err] -and R3 are as previously defined. The
preparation of the 6-keto norphinan percursors is fully described in Gernman
C{L}egungsschrift No. 29 00 644 and considered to be prior art.
conpounds of this invention are useful as anal gesics and as m x JL ‘5)
nd of

~anal gesi cs/ narcotic 40 antagoni sts. ¢@Eri9hls on, a particular c

. compounds of the present invention is f
- exanples in which Exanple V is a conpara
- 17-cycl ope opyl net hyl - 3- met hoxy[ err] - rpe
. 50 A sol ution of nethyl enetriphe
- hydride (14.4 mmole) and nethyltrip

- doublel, _Jerr]; 0.8-07, cycl opropyl

yaro Coel B i ool

' 81.81;  H. ol

this series (TR 5379 Exanple 1V) was found to have a steeper dos esponse
cur¥e and a nore potent norphineg@ntagoni st action than its correspondi ng

6- ket o anal og. Furthernore, this corpgyM did not substitute for norphine

in drug dependent rats or nonkeys thg | ndi cati ng an unexpect ed

phar macol®gi cal difference when conp
simlar substituents. 45 The prepa

nd pharmacol ogy of the
-4 ustrated by the foll ow ng
Nple: Exanple |
-nethy?ene-nnrphinane (TR-5412)
$phorane was prepared from sodi um
oni um brom de (5.14 g, 14.4
under an3argon atnosphere. To this was
hyl - 3- net hoxy-[err] - net hyl -

mmol e) in di methyl sulfoxide (30H€¢ |
added a solution of 17-cycl opropyl net

mor phi nan-6-one (2.04 g, 6 Mol e) dissolved in dinmethyl sulfoxide (20 m)

and’ e T cHUUOA, M4 UTE e TR A O TINS5,
The cool ed soll AT It s et o S o
extract ego ¥¢ hd tdrdiiige portions of tol uene. e conbi ned tol uene extracts
were washed four tinmes with water, dried and evaporated to a crude residue.
The residue was chromat ographed @ugr Silica Gel G (400 g) using 20:1

chl or of or M net hanol as the el uent_! ions were conbi ned on the basis of
309 of the desired product as a
‘n1ether-hexane gave pure

vl et aromatic; 4.67, 2H, broad
93, 3H unsymmetrica

fnafl . Cal cd. for C23H3INQ  C,

e

TR-5412, [err] NWRlerr] 7.17-6.56. 3
singlet, methylene; 3.80, 3H, singlet,

81. 85; , 9.26; N, 4.15. 65 Found: 2 C, 82.22; H, 9.29;
N 4.12. 4 0027925 Exanmple 11 1 _
7-Cyclopropylnethyl-3-hydroxy-[err]-/y 6- met hyl ene- nor phi nane (TR-5413)

A soluti%n of met hyl enetri phenyl phgé ehe " (AL4. 4 Mol e) in di net hyl
sul f oxi d& (30 mM) was prepared under argon as descri bed above. To this was

r
sul foxi de. Pr ORE M HEINES o Q,%Cﬁ,g{, Ysefutl 4 @ndlgdsies la Qs Wlkddan Ssics/narcotic
chr onmat ofr apthgdistsOIngdddition} Qbpanitula? Eordidind bf thi3GefdsQURICTE3 2S ExantpleyiVf @bd 100Rd to
sol i d. Rechivst &ilstdepast daserrdspense etutvanaid g avee metent TRorBHIAS antaponis? JtidBhanAmal . |
Calcd. f org EFE‘M -ksto ﬂ'g'OQH_:Uf@eMre. this comppynd iyl quhfﬁgptitute for morphine in drug C

o] pha s

nt r 7 fﬁ((gl éys thereby indicating an unexpecte rmacological difference when
é-'k co

Vﬁﬁy‘l ITEfI hX,lg- e prep 53 ion.of the 6-ket hinag percursors s
Q%gngwggi\l & 2 boeka Ul cgﬁde’e‘ﬁz’r‘%@pﬁ%am
e

to'the

_ . pound having similar substituents. .
7-cycl obest yl ﬁ'ﬂ'hélyrlepﬁatmbmrr&&oloéﬂfgmémm@pmﬁb&e't@é’kﬁeé@ﬁf i i Sturther illustrated

Hydr ochl or b the(faiRwiR7ékpmples in which Example V is a comparative example:

Example | :

1 7-cycloprop_ylmethyl-3-methoxy—8[}-methyl-6-methylene-morphinane {TR—5412)

A solution of methylenetriphenylphosphorane was prepared from sodium hydride (14.4 mmole)
and methyltriphenylphosphonium bromide (5.14 g, 14.4 mmole) in dimethy! sulfoxide (30 mi) under an
argon atmosphere. To this was added a solution of 17-cyclopropylmethyl-3-methoxy-8f3-methyl-
morphinan-6-one {2.04 g, 6 mmole) dissolved in dimethyl sulfoxide (20 ml) and the reaction mixture
stirred at 75°C in an oil bath for 1 hour.

55 ] The cooled solution was diluted with ice and concentrated NH,OH and extracted with three
portions of toluene. The combined toluene extracts were washed four times with water,
dried and eyaporated to 8 crude residue. The residue was chromatographed over Silica Gel
G (400 g) using 20:1 chlorofo'rm-methanol as the eluent. Fractions were combined on the basis of thin
layer chr_om_atography to give 1.60 g (80%) of the desired product as a crystalline solid.

60 Recrystal!nzatlon form ether-hexane gave pure TR—5412, mp 91—93°. NMR(CDCl,): § 7.17—6.56,
3H, multiplet, aromatic; 4.67, 2H, broad singlet, methylene; 3.80, 3H, singlet, CH,0—; 0,93, 3H,
unsymmetrical double}, 8f—CHj;; 0.8—07, cyclopropyl protons. ‘

Anal. Calcd. for C,H;,NO:  C, 81.85; H, 8.26: N, 4.15.
65 Found: C,8222; H,9.29: N. 4.12.
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Tp «@ sol ution ‘of et hyI enetri phenyl phosphorane (14.4 mmole) in di
sul‘:’:i*om de (30 M) Is prepared in the usual fashion was added a sol
174¢ycl obut yl et hyl -3- net hoxy- 8, J- met hyl - nor phi nan- 6-one. The rea ’
i at 750 for 2 hours under an atnosphere of nitrogen. Wrkup foll owed
c®r omat ogr aphy gave the free base ﬂ/ ;gqﬁ; 7 as a foam This was
Clor’Fverted to the HCO salt which was cRQ@%% ed fromtoluene to give 860
g ¥%87% of TR-5377, np. 221-2240. 20 Argagmpie fral cd for C24H33NO HCl: C.
74 30 H 8. 183:Y0hbf0ﬂ/|fﬁé_thvl{aélmﬂbxy-Sﬂ-methyl 6-methylene-morphinfne (TH—%4)3) H, 8.69; N,
3.5 fI"\‘FﬂlvfeneV'ehQﬂble pirasariey(ll 4.3 -riry de)ou imethyl sulfoxide (30 mi) was
8p- met hyI ,;611 H%

B ot AR LRl -onﬁrs% éﬁ“ gfg;;;iébejjg I v Eﬁpégﬁ%ﬁ 5

and net hyl trcryphmneyls@#ﬂosah,@ﬁu.hu”fbbmem ea pﬂﬁe peiai-ﬂzﬁb

sul foxide (30 m ) under an argon atnosp here To thi s was added a sol utlon
of 17-cycl, l'ﬁ_‘u"? ??ﬁ‘ié’t?‘?{/?ze'&s'ﬂﬂ/dr rx? érRIBr%th } 4.38or phi nan- 6- one (free base
of Tr- 5257 2 g, 6 nmole) §- e ?139 §:4fde (20 nm) and the reaction
m xture sti rred at 800 in an oil bath fgp apeyhour. The cool ed sol ution was
di | ut ed wi t h7icpgotamtimaby-Ganarsky BaintahyNekRdthyidnd-norbHikat Sidldibénidadd Mkessa77)
portions of tol meolufﬁmeofomtmlmdlphmvlpmhqmer fdt4s mwelek in\gislathgll suifoidel 30rmi)
portions of PREEEF ™ {1 AR an, s?dgf% @"refdé7'ﬁ\ef£ﬁibw'€‘ethvh$'§‘°#@5w Sfhimethals
chr omat ogr a&ﬁpdpqm%‘;ve gén%g; phy %Q'Qh e T?eusg ﬁgﬂ @Pﬁmlswﬁggméeé;d to
CONt ai Ni NG Ghe4¥0) EMwhichaibs bR LML H tol@&net ew.e St5¥b 3

on the basis of thin |layer chronmatography to give 65 g (82% of t he

desi red p‘?‘b(ﬁﬂé‘t Caled far ©uNaNQHE nE. E‘de H,Fe83:y . aﬂﬂ zation from et her - hexane
gave 35 analftal |y pure produft 74f% 1’65“1%9(1“ 3Pfal . Cal cd. for [err] NO

C, 81.85 H 9.26; N 4.15. Found: Example IV C, 82.01, H, 9.08; N

3.92. 40 17-Cyclobutylmethyl-3-hydroxy=-83-methyl-6- methylene mobphfhaRd AR 5379)

17- Cycl obfity ImmthOhgdmmwl[mem iehogthhypherang hiepared ford Badida hidridé €1 4.4 mmole)

(TR-5257) T%E‘gfénsgt\nngw %SE'EEW 'efpmugt(%%g E{gﬁgﬂrfa@?%q o%g:;gﬁtﬁ;lmg@hd:mmg ::fi??f.“

et hanol (10 tina N - yl-
17- cycl obut yabmin ik £ awe o5 mh%?m%hﬁ’ S SBlaRor WS et whth 1 an
base, 32.%0 gqncenﬁramm[m-eﬁ)H laind edtrbaéu)\lwtf( thefd poitibas dkt&l@é’nesm\i!eéragmé@tﬂuer@%x edcts were
stirring, a“«ﬂﬁheﬂemgblfquel podigan of ovaxHE gleecaqyl taboatedte alder reyidven Thist desicesd was

room terrper@ ‘° N F? gJ:fa ac ! Rémh'grqforrh@efamoucwemm 3%, ':?OFhe
solid was cgll¢ g S9N g g\‘ehgég_.?&gw? e szc?@‘ggll-g%::g? eg?ggééég

at at HDSpheEméBytlbé’llQSﬁker&om o our to of

TR- 5257 as a white powder, np. [err] dec. 50 Anal. Calcd. for [err] C,

“ 63.79; H, &mﬁa'cdﬁpr%’e@lo F&u®d:85: H. 9.26; N, 4.15. C, 63.91; H.

7. 25 N 20’1‘? Exan-ple V| C8201 H, 9.08; N, 3.92.

17- Cycl ohait yl met hyl - 3- hydr oxy- 6- net hyl eggmggr\phl nane Hydrochl ori de Acet one

Sol vat e ( TR158089oubimethyl-3-Hp8RGE-8PMeflimorphinan-6-one Tartrate (TR—5257)
17- cycl obut yl nie raysmrad Isyldmnx 9f- ditaryatic acid{66.25 €1063mboly) ueetaanmmoe) miMivtas added

met hyl - enefepPy ﬁd|7 @0 "é%fl] 'x? vemssSﬂ-sGﬂu' ) &@PI‘M‘ free
chr o o oL K TS L ey
as a foam dhaeni dmc qu cafa af@sez ahaSiou&,cées Her Bl TGh@iM

et hyl acet aiteosghdrid fresuaced anged mr gte\ne;upwgwefii@&@%) BPTH-e5257 a(sfaamme)powirdrre

‘presence of macdt®né!3fadecconfi rnmed by nucl ear nmagnetic resonance

spectrosgppﬁ]ﬁka;gglﬁqgw @q_lg n’%r}%l suhf 9>§[l:de '[9.%_] Anal . Cal cd. for

[err]: C 7 7.25. N, 2.77. C,
71. 96; H. N, 3.30 65 5 .
Example VI
17-Cyclobutylmethyl-3-hydroxy-6-methylene-morphinane Hydrochloride Acetone Solvate (TR—5566)
55 Reaction of 17-cyclobutylmethyl-3-hydroxy-morphinan-6-one (3.0 g, 9.2 mmole) with methyl-

enetriphenylphosphorane {4 equivalents, 36.8 mmole) followed by chromatography of the residue gave

2.6 g (87%) of the free base of TR—5566 as a foam. The hydrochloride salt of TR—55686 was first

crystallized from ethyl acetate and then acetone to give pure TR—5566, mp 155° (foams). The

presence of acetone was confirmed by nuclear magnetic resonance spectroscopy of TR—5566 in
60 dimethyl sulfoxide-dg.

Anal. Calcd. for C,,H,gNO-HCI-C;HO: C, 71.83; H, 8.68: N, 3.35.
Found: C. 71.96; 8.55; 3.30

O W
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- fractions were pooled to give 909 ng (58% of TR-5609 which crys

T

X

0027 925 Exarrpl e VIl 17- Q/bl opr opyl met hyl - 3- hydr oxy- 6- met hyl ene- nor phi nan
(TR-5609) Reaction 17-cycl opropyl net hyl - 3- hydr oxy- nor phi nan-6-one (1.58 g,

mol e) with net hyl.ene- triphenyl phosphorane (20 nmol e) in dinmeth
sul f oxi de gave a crude residue which was chromato- 5 graphed usip
chl or of or m et hanol contai ni ng 1% @pgeggst ed ammoni um hydr oxi d .

3 zed
fraea ethanol to give 532 ng of anal yExapwid Vil p%JresTR-5609, np [err]. Anal.-

' ‘c g -35hyd 6-met -
g? ! Zg for 1{?;* p;?opf%e-?éio?ﬂp;fé?g ?%yniwotﬂ;;ﬁgh-e-one . 93 mmt;le)hwith mﬁthylene- C.
' J fripfie i ' ] Ifoxid . de residue which was chromato-
176 o G i o, S
Sol vat e (HiztibMire fRoaatio ge 809 thg {3896 bOTRH-§608WHigH crBtatizedioory sthanopleigiva@3%- one

(3.39 g, ™0 ofrediipalivipute TFo—heA% piret¥dtr23#eny| phosphorane (40 nmole) in

< di nmethyl sul foxide gave a residue | romat o- graphed using 30:1
. chl or of gréﬁ\%’éfﬁ%g%lcg aﬁ'f’ai Igjbgﬁ %@c\g@aﬁged ammoni um hydr oxi de.
Ic

. Fractions

s et st i e

h contained only the désired product were pool ed to give 866
my (26% of the free base of TR-5610Basw Yibam This was converted to the
d- t ar t r at &7-Gediqbutwiniashy!-Bemethaxy Stregthyieneor ifﬂa repgvesift STt se 10,

mp [err]. 20 Regespn fql dgyeiqby V%m%‘?ﬁw el <y o Nhictow ke hr e d:
& 65 Rl oy ol (Bl PR o s ity
conpoundsryiiRREwREE A tatiel ORty Ble@eslied Bloatd dreterpoblae tdf giNec3H6i 2 8% knftiedse bse e
screened bfOrRde3630rws adodmh @hi @lab cauvertediip tieckfiadrate salt mhieh mwaa grystplliged fipm|egfidaelc
ef f ect S?UMVW%%TW%W erf8-d9Writhing test). (B) Narcotic angatoni st
activity jn,i I fihedy A ] d.1dsCk. t esehz; 3R J&ST A Acetic Acid
Mouse Wiﬁ%ﬁﬁg&ﬁ‘g{&’%h‘@bﬁgﬁ%gﬁ%ﬁefgzeggtng oH, vhae: t msp.seconpounds were

i determined in mce by use of the acetic acid withing test described by B.
C A Wi tt | BHABMAGOLOGICARHEMAKEATBON, 22: 246 (196§%e'nfol n this test at |eas

& 2rp deipReddh JenforgRied PRRESE Lot ES 5t %t he

~three ¢ffouyps T8t © n S pfﬁpléféﬁi‘é"ﬁ\s
coat oo R e e i 1 s 04 s o

i a 0.5% VIV aq®tidrcod€ la

atdhist astvit) redts\@dodifieds at W4l ek was admi ni st ered

; intraperitoneally 15 m nutes post drug. The nunber of withes in a 20

m nut e #nTE§NAl begi nning 5_m nutes after the acetic acid injection were

det er mi neficlRAEMPEE S NS Ae i Resd b mie 5 Ble’ d? thelcOtPackhi ch
R Y e i s i

+ cal cul at egroags: of ) mdia. coComtniied edbhividie giverNsubcilinmmie dosés iof Hrestesndryghdibsiotved =

No. Coresr oistilld iwakeesin48 coises . miljliteto o a3 0.5% V/V pepdic @ejd dn digtigd gfftsﬁfuﬁifé‘d‘ﬁ??e
t he numepdwﬂiswﬁﬁﬁésefﬁye lb%s {iputeq #p rqu.lg% number of writhes'in a minute interval
ert

beginning 5 minutes a e acetic acid injection weré determined and compared with the number of
writhes in a control group which had received only acetic acid.

Percent inhibition of writhing was calculated as:

No. Control Writhes —No. Treated Writhes
No. Control Writhes

% inhibition = [

45 . ;
The EDy, dose, i.e., the dose required to reduce the number of writhes by 50?6,_was determined
graphically from a plot of % inhibition as a probit verus log dose. an_ﬁ_dence |II'T‘I'IlS c_>f 95% were
calculated on the basis of those results falling in the range 16—84% inhibition. See Litchfield, J. T. and
Wilcoxon, F., J. Pharmacol. Exp. Ther., 96, 99—113 (1949).

50 -

TEST B

Evaluation of Narcotic Antagonist Activity o

The narcotic antagonist effect of the test compound was determined by a modification of the rat

tail flick procedure of Harris and Pierson {J. Pharmacol. Exp. Ther., 743:141 [1964]).

55 Male albino Wistar rats (100—120 g) were used for this study. A rat’s tail is so place so as to
cover a photocell. Heat is applied by a lamp in a reflector with a timer being connected to the lamp aqd
photocell so that the timer goes on when the light is turned on and is turned off when the p_hotocel.l is
uncovered. A rheostat, incorporated into a heating lamp is used to adjust the intensity of thq light fa_llmg
on the tail of the rat such that the rat’s control reaction time is from two to four seconds. Animals wuyh a

60 control reaction time outside this range are rejected. The rheostat adjustment is made only if a
significant proportion {1 out of every 10 rats) of the reaction times are outside the range of two to four
seconds. Groups of 5 rats were used, and two control times were determined at 60 and 30 minutes
prior to subcutaneous injection of the drug. A ten second cutoff time is employed: if the rat does not
flick its tail in 10 seconds it is removed from the heat source. )

65 At least thirty minutes after the last control run the test drug was given intraperitoneaily. This was
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hically froma plot of - %inhibition as a probit verus |og dose.
i dence limts of 95% were cal cul ated on the basis of those resu
Fing in the range 1 6-84%inhibition. See Litchfield, J. -T./a \
'amxon, F., J. Pharmacol. Exp. Ther., 96, 99-113 (1949). 50
v ation of Narcotic Antagoni st 9@?)«% The narcotic antagqni st_effect
fsthe test conpound was determn ne y a nodification of the rat tail flick
r peedur Lliowedian mirgtestaderRly@n $Dg dpsk, of RivenhinecabcutaRaqusly. Tihe nimalt 4@relrdtbstéd 8641) .
5 @q|"éﬂtéqsm{*ﬁFtWﬁyner'aﬁ@oo-l‘?mtfsﬂmmga}s VRIE @ivers erhicjegand impprzhingt iy Thep

at's tafl oS s PPRe R4S to cover a photocell. Heat is applied by a

ap ip areflector with a tirrEr bei ng connected to the np and photocel |

n

o that the tiner goes on when| tNIRT* lirghtdd) +sMRTICeeblloN1@Nd] i s t urned of f

ien the photocel | is %hfeshBre .ﬁ—r—hvosr@mr—pm?t ed into a heating
lanp is used to adjust the intensity SF T EPYR falling on the tail of
t he r?(tg such that the rat's control reaction tine is fromtwo to four
seconds. Animals with a 60 gontro i i N tSi i S raRge are
rejected. The rhgast.glmadlu tmantEfrﬁ‘ﬁﬁﬁnéfpcgﬁkﬁ%'{/nﬁ{ﬁ%tief{g%ﬁll’%?é:o;nt roportion
(1 out of every 10 rats) of|the reacti on d(meghinacent@yt si de the rgnge of two
to four seconds. G oups of rats were used, and two control tinmgs were
det er rf n&MREis ®nenas Benmeamibesimpr i or t 0 subcut aneous injection of the
drug. At rfépé%gg'%e'em qn Ipg-piokit papst dso Veludshie.. tthat dogoeeguiredtto fnhib khel t S

tail in nq By 302 withie, 998 coridence Heithaste dsgrimined bigthe method of Litchfieisk
thirty mnutigs retik$eboihih ' e Sy Sh

i.nt r ap@r inkaneat hyé.doIhiﬁfmthgq%gg#ﬁ}g%dgfagg&%§ togglmrgr}-ér%%t 'egkﬁrg'?l\efn egr;/s an
ED80 dose of norphi ne subcutaneously. The animals were retested at 20

m nutes after the norphine injecti onTABEntrol aninmals were given vehicle
and norphine only. The data were calculated as follows: [err] (Treated)
-MRT (®ontrol) x 100 %&ffect (E)R4Q (Control)l 10 E (norphine
control)-E (Drug treated) x 100 % AnNe& ym LE (norphine control)
[err] 15 MRT is defined as nean react me. The data were plotted on

| og- probit paper and AD50 val ues, i.e he~qdoes required to inhibit the
ef f ectaeof nor phine by 50% within 95% con_e_J.li mts, were determ ned by
the method of Litchfield and WI coxon. The”redul t\gg Obt ai ned using the
foregoi ng procedures are set out in T3 where I2A means 20 inactive at

t he does indicated. TABLE | 25 R10 30
[err] #85 [err] H2C
. o Ry
2
40 Compound Ex R, R, R, EDg (mg/kg)  ADyg, {mg/kg)
TR-5412 | CH, CPM CH, | 3.20 3.80
TR-5413 it H cPM CH, [ 1.70 0.29
45
TR-5377 1 CH, CBM CH, | 6.42 5.50
TR-5379 v H CBM CH, | 0.18 0.83
50 »
TR-5257 \Y H CBM CH, | 0.14 1.22
TR-5566 Vi H CceM H 0.09 >10
55 TR-5609 Vil H CPM H | 0.38 0.115
TR-6610 Vil CH, CBM H 1.60 IA@10
60

CPM = cyclopropylmethyl
C8M = cyclobutylmethyl
* 6-keto compound

65




e .
40 R,

Conpound ** Ex R2 R3 EDsO (ngl kg)
¢ ADsO (ng/ kg) TR-5412 ..I [err] CPM CH3 ©
. 3.80 TR-5413 . I1TH [err] - CPM CH3-. 1.7¢
N/ 29 TR-5377 | 7[err] [err] CBM CH3 6.Y =
5.50 TR-5379 |V 00%%3\45 CH3 0.18 0. ’3’
50. TR- 5257 \Y : CH3 0.14 1.22
- TR.5566  tesTc VI H 0. 09 >10 55
TR-5609 . SubstitutioViStudies in Physkdally Morphifé*Dependent Rbts 0. 38 0. 115
TR-5610 Rats \Vp'l‘tmmade phys cel pendent@BMntmuous mftps;zn of iho@Pine through an mgzvila g gl O
CPM = cy ‘P'}?é ??9
0027925 %Eﬁ?% "*,Syhfﬁ W‘l’%@m %%ZJ b%? ?@ép’&% ts
RAtS Were MaberbluidGerd bt oA yrn:ﬂ ST U bed (B DIsos meq{arwz@ W%.gm
t hr ough an obseeiae lin thagnormmaamltmlbomaal were,Mouleger,asarkats @thiss.

Tei ger % gﬁﬂéfggﬁé?ﬂ!'%;? fgsultyjqbtaippd W!E'@OR-#@879 geﬁggmgexcéff:uéﬁt mn@-@a sS In w%e;?:t
subst it Ufi g Hest e
infused at PHS "sel{%rbe ?S:[‘Rvgv ; klbg re Tﬁ%?uwfl 'ShOWE"th l‘égﬁﬁt,%, '?i)}"s

wei ghts for both gr oups durlng thls perlod of drug substltutlon for
TR-5257 appeared to prevent {sage yyar ked | oss in wei ght observed in

nor phi ne.

t he nor gfi ne control s.

There wer e,

however,

mar ked wi t hdr awal

synpt ons

during this period (Table I11).{The results obtarned Wih TR-5379 are
simlar except that the initiall M8 % Ghangsi igNyeighOFromSTealim$ar ofthontHiratinfesian
wi th nor plii ne. “TR-5379 clregrTy |[does npt _subsyrture for _mor piime m rats at
the dose® | RE¥E. [TROSFesul t§ wilthh *TR5257! 4 | artti®fiigus 2 da¥st h 394K [caf oy pf
partial s@bSTITU n S tnSTance| TABLETT af % angg 1 n ] gnt
From Ter mif pakbop| ¢ J M%‘% re hn}fs_ugslr%n O'%'I?’DRUG 2%/EDOSEP' b. %7 +
6hr + day +30hr+2days + ] +29 1Bdgy_a 1 d1.82y9$ 2 nphky/ dcy+39

-6.1 25 45 ~2—64- 14 o +27-TR 5257 f of—3tday

8 2.9 3%5%79 125+"}g/'&(3 Y +§. f ~15.14} +158 | S153_ {5455 | 4828 | =11.3 |
-4.5 - 0. l=37 Kk ay or, .., day +0. 9
i 1 10, |fortday 2 0&).5@ 9593y | 42827 9ridy day o4 ]

-16.8 s -12.7 |-7.8] — -1|6-Mesphine Se¢ Setwedules | 81.8el oy
+1.3 Morphine| See Bcledule 2. 8 +4.6 35 Test drug_

i nfusion gtopped|Bfa¥e. Anirals were i nf&déd i th nofphlithe hé&éor di nbgf’o t he
fol | owi ng Schedul e

35

40

45

50

55

60

65

* Test drug infusion stopped here.

Animals were infused with morphine according to the following schedule

80 mg/kg/day for 1 day
100 mg/kg/day for 1 day
200 mg/kg/day for 4 days




L

, 50" rin/ kg/ day for 1 day 40 ‘ ' 100 ny/ kg/ day for 1 day 200

/'’kg/ day for 4 days 45 50 55 60 65 0027925 TABLE II11 | NC DE S| DE
FECTS TR-5257 +6 Hr 8/8 - P| lo erection 6/8 - Wt d kes 4/8
) arrhea 10 . ., - ' 1/8 - Aggre e +24 hr-
Il Pilo erection 1/4 -Trenors 15 +g P72 s ‘4/8 - Pilo erection
379 [err] : 6/6 - Pilo erection 6 - D arrhea 1/6 - Aggressive
+2 hr 6/6 - Pilo erection 25 TABLE H
2/6 - D arrhea +30 hr -4 erecti 2/ 6 - D|arrhea 30

1 *post termi nati-on of norphine |'HFI5’§N8F| ogrﬂoﬁﬁfpeﬁﬁst est drug i nfusion.

. Morphinap type conpounds which, p ss both agoni st and narcotic antagoni st
activity are of speci al mter@s—t—gg%gause they can be used to treat pain

w thout the liability of deggrdependgyace. pibo ébctiondi vi dual to whom.they are
admi ni stered. The term "individual " 8 ws¥ekthersbekest o mean a human being 35
or an experinental animal that is a ﬁ’ﬁde-} Djayhedn hunman bei ng. The dose to be
adpi ni stered to achieve the desired M8sut A99s%¥e the effective dose, may
va;y fromindividual to ingdpyjdual by ispheadidoy determ ned by one skilled
in‘the art w thout undue experi ment afgon Tﬁ,ﬁ,uporrpounds of the present '

i hvention form pharmacol ogically active addition-salts with organic and

i pprgani’® acids. Typical acid addition salts are the tartrate,.

hydr obor mi de, hydrochl ori de3@ird 40 n#Beat 8ilo &Fpatiohydr ochl oride i s preferred.
T_f conpounds of the present invention may be admi nistered by known, .
cgnventional nethods of theraﬁéﬂﬂ}ﬂ adm ni stration such as intravenous,

p’ {rente”@l , buccal, rectakear oral. @o6se Posérsctbar the adm nistration of

t. ese corrpounds can be prepared by rﬂﬁhedouarreea)gnl zed in the pharnmaceuti cal
scfl ences. 45 Claims for the Contract] /Rg—SPagressiveBE CH LI DE FR GB I T NL SE

+24 hre 6/6 — Pilo erection

25 — 2/6 — Diarrhea

+30hr 4/6 — Pilo erection
—  2/6 — Diarrhea

I AT

s *Post termination of morphine infusion and during test drug infusion.

Morphinan type compounds which possess both agonist and narcotic antagonist activity are of
special interest because they can be used to treat pain without the liability of drug dependence in an
individual to whom they are ad‘ministered. The term “individual” is used herein to mean a human being

35 or an experimental animal that is a model for a human being. The dose to be administered to achieve
the desired result, i.e., the effective dose, may vary from individual to individual but is readlly
determined by one skilled in the art without undue experimentation.

The compounds of the present invention form pharmacologically active addition salts with organic
and inorganic acids. Typical acid addition salts are the tartrate, hydrobormide, hydrochloride and

40 maleate. The hydrochloride is preferred. The compounds of the present invention may be administered
by known, conventional methods of therapeutic administration such as intravenous, parenteral, buccal,
rectal or oral. Dose forms for the administration of these compounds can be prepared by methods
recdgnized in the pharmaceutical sciences.

45 Claims for the Contractmg States: BECHLIDE FRGB IT NL SE

1 17-cycloalkylmethyl -3- hydroxy or methoxy-B-methylene-morphmanes of the formula

R ¢)
50
) 55
¥
H
%
H
3 &0 H
2C
wherein R and R, are H or methyl and R, is cyclopropylmethyl or cyclobutylmethyl.
65. 2.A compound according to Claim 1 wherem R, is CH,, R, is cyclopropylmethyl and R; is CH,.




Elrmrphi nanes of the
Y

1. ;1. 7-cycl oalkyl met hyl - 3- hydroxy or met hoxy- 6-
sfornula: [err] 50 55 [err] [err] 60; ‘ m\m‘ “‘jﬂ
err]. wherein [err]and [err] are H or met : :

[err]
\ clopro thyl or
| gbut yI et hyl . 65. 2. A conpound according to Caim1 wh [err]

rr] is cyclopropyl methyl and [errJ) is CHL. 9 4 0027925 E Il
| NGI'DENCE OF S| DE EFFECTS 5 0027925 TR- 5257 +6 hr

8/8., Pilo erection 6/8 - Wt dog sh@%‘a’g"ﬁ/8- Diarrhea to
|

1/8 - Aggressive +24 hr . 4/ 8 - 0 erection 1/4- Trenors 15 + 30

hr 4/8 - Pilo erection TRiNGIENCZOOF SIDE EFFECTS +6 hr

6/6 - Pilo erection . 4/6 - D arrhea 1/6 - Aggressive +24 hr
' 6/6 - Pislo erection 25 TR—5257 - 2/6 - D arrhea

+430 hr 4/6 - Pilo erectjon - _. 6 -. Diarrhea 30

*Post ternmination of ITDI’phLE&.l"}- "I nf usi %ﬁg ajtf?',/ 'ggmkgsest drug i nf usi on.

Mor phi nan type conpounds whi ch possesgg hotha@@@nl st and narcotic antagoni st
activityrare of special interest becayse—tAgyessign be used to treat pain

wi tdhout the liability of drug dependence in an individual to whomthey are
adnii ni stered. The term "i ndidfifdual " 48 U'se%lbt?é%"%‘?‘h to mean a human being 35
or..an experimental animal that is a nbdel FoF°8 human being. The dose to be
adérﬁ nistesred to achieve the desired result, i.e., the effective dose, may
varly fromindividual to i ndizgdual buyg is pigadiclion det erm ned by one skilled
injthe art w thout undue expertnentation. The conpounds of the present

i nfenti on form pharnmacol ogi cal T§-%3879i ve addition salts with organic and

i Nér gani g, aci ds. Typi cal a*c%gr.aaau Ul @s sal §if Ao e tartrate hydroborm de,
hyidr ochl ori de and 40 nul eate. The hyg o_chbig,r,ﬂeée Is preferred. The
cqrpounds of the present invention nays be agyassist ered by known,
cdhventional nethods of therapeutic administration such as intravenous,
pdienterg} buccal rectal ort?dMal . Do$ forRil efestion he admi ni stration of

t fese conpounds can be prepared by $5ggdrarhea

| +30 hr 4/6 — Pilo erection
I' 30

— 2/6 — Diarrhea

*Post termination of morphine infusion and during test drug infusion.

Morphinan type compounds which possess both agonist and narcotic antagonist activity are of
special interest because they can be used to treat pain without the liability of drug dependence in an
individual to whom they are administered. The term "individual” is used herein to mean a human bgmg

35 or an experimental animal that is a mode! for a human being. The dose to be administered to achleye
the desired result, i.e., the effective dose, may vary from individual to individual but is readily
determined by one skilled in the art without undue experimentation. . . .

The compounds of the present invention form pharmacologically active adc'htlon salts wnth_orgamc

- and inorganic acids. Typical acid addition salts are the tartrate, hydroborrplde, hydrochloru?e and

40 maleate. The hydrochloride is preferred. The compounds of the present invention may be administered
by known, conventional methods of therapeutic administration such as intravenous, parenteral, buccal,
rectal or oral. Dose forms for the administration of these compounds can be prepared by methods
recognized in the pharmaceutical sciences.

45 Claims for the Contracting States: BE CH LI DE FR GB (T NL SE

1. 17-cycloalkyimethyl-3-hydroxy or methoxy-6-methylene-morphinanes of the formula:

R10
50
55 —
¢ ' — NR,
;¥
b
¢ 60 Rs
HZC
wherein R, and R, are H or methyl and R, is cyclopropylmethyl or cyclobutylmethyl. _
65. 2. A compound according to Claim 1 wherein R, is CH,, R, is cyclopropylmethyi and R; is CH,.




¥ : \
recogni zed in ¢ he*pharnmaceutical sciences e
States: BECH LI DEFR G IT NL SE 1. 17@‘%&!@& 3-
et hoxy- 6- met hyl ene- nor phi nanes of the for

Waérein [err] and R3 are H or nethyl and R2 is cyclopropyl rreth
cycl obutyl net hyl .. 65. 2. A co ordr ng to Claim1l

is.,[err] is cyclopropyl nethyl and err err 0027 925 3. A

corpaund accak dlcngptbtmd @b@rdngltom él"\'f'e eer*F' is ’{'J ?‘%&1 g "P§7l {w
and [err] is poung accar
[err] is cyclgg or‘%@ a'.'Fr:J11 wﬁerf BR A ¥ r:r?%nz LI ,f 5%3!&{ Fig
d ai m 1swher el A ﬁrpa ndl aﬁ.-cdrhm er Cl}ami s vﬂ'!é OBk neimblpanvlm&ﬁvllasd me

A conpound a®:érainpgu rtdoac&ibranmcicwrreflevmr neBar' qHs z@rqvﬂohuylfc bl aypst t yI
and R3 is H S7A eampoynd oﬂ?PRId'e gl o%‘ Pl '%};mécce %
cycl propyl t‘l‘?yrhea‘i?ﬂ‘pf"é\dﬂ"f "‘8th Frestgst r'i'an é°é‘5§c§’rﬁr i ere

[err] im c(’arrc’j" 'és cycl obut yl net hyI and R3 is"H 9. ‘A corrpound according to
Claim1l V\bﬁrnegfarﬁacmtsachhgmtd aTcycl obutyl nethyl and [err] i's H 10. The
conmpounds of Caim1l1 in the formof their non-toxic pharmaceutically
acceptabl e, AcPAPp" %f 9r ohe grodyction f 1Zreypipikvimath-Avesgrr Prateihpyy- %F&?‘ﬂe“eAT 1.
A procagss PENINERRS 9%%4'%n of 17-cycl oal kyl met hyl - 3- hydr oxy or

nmet hoxy- 6- met hyl ene- nor phinanes of the formula 15 [err] 20 [err] 30
wherein [err] and [err] are H of4? and R2 is cycl opropyl met hyl or
cycl obutyl methyl, characterised in -ket o nmorphi nan of the formula
35 R 0,40 [err] 450 'R3 ein [err] and [err] are as
stated above is reacted in.an inert : and under an inert atnosphere

n

25 ’

wherein R, and R, are H or methyl and R, is cyclopropylmethyl or cyclobutylmethyl characterised in
that a 6-keto morphinan of the formula

35
RO

___NR
.
o Ry

50

wherein R,, R, and R, are as stated above is reacted in an inert solvent.and under an inert atmosphere

with methylenetriphenylphosphorane.
A process according to claim 1 wherein R, is CH,, R, is cyclopropy!methyl and R, is CH,.
. A process according to Claim 1 wherein R, is H, R, is cyclopropylmethyl and R, is methyl.
. A process according to Claim 1 wherein R, is CH,, R, is cyclobutyimethyl and R, is methyl.
. A process according to Claim 1 wherein R is H, R, is cyclobutylmethyl and R; is methyl
. A process according to Claim 1 wherein R is CH,, Rz is cyclopropylmethyl and R, is H.
. A process according to Claim 1 wherein R isH, R, is cyclopropylmethvl and R, is H.
. A process according to Claim 1 wherein R is CH,, R is cyclobutylmethyl and R, is H.
. A process according to Claim 1 wherein R, isH, R, is cyclobutylmethyl and Ry i |s H.

10 A process according to Claim 1 wherein the product is reacted with non-toxic

pharmaceutically acceptable acids.

55

&0
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m t h met hyl enetri phenyl phosphorane. 2. A process according to C

ciéfh.”n[ge{ 0 GlaimL wherein [err] ny°fé:’f{'l1ﬂllﬂullﬂlﬂmlmr i

hyl . 55 4. A process accordi ng to dalm® whefeih R |

2@ | obutyl methyl and [err] is neg A process accordi nb to ai m 1
_"erel n R is[err] is cyclobutylime yI and[err] is methyl. 6. A process
&iiC Cok degntaostﬁqha i Hie Westragsstafteni BE CrLIDE RRGEITMNLY opyl net hyl and | err]

T p;‘o ﬁz t%ﬁ §/ & ngngryP 9. r,%g)m,g ﬁ&eﬁ” .ﬂedMW l8&h&thyTen-thérhiRireded Formel

'ycI opr op process according to Caim1l wherein
B, iss[err] is cycl obutyl meth and [err] is H 60 9. A process
gaiccording to Claim 1 wherein ﬁ,o i S [err] is cyclobutylnethyl and [err]
af s H 10. A process according to N4 my wherein the product is reacted

i th non-toxic pharmaceutically ac eptal e acids. 65 :
£1 1 0 0027925 Patentanspriche f ertragsstaaten: BE CH LI DE FR
i = oder ' :

| R Qr10 r| </ NR2 R3 H2C 20
d R2 Gcl opropyl net hyl oder

y
ndungfgenmass Anspruch 1, worin R CHZ,
eut et . Ver bi ndung gem ss Anspruch 1,

Fo

2 rret hoxy- 6- et hyl en- nor phi nane der
Ewor i n R, und R3 Wasserstoff oder
f(,yclo}gutyl nmet hyl bedeuten. 2. Verbi
% R2 Cycl opropyl met hyl und RJ CHB bed

“worin RL H R2 Cycl opropyl meth V A8 Met Ryl bedeutet. 4. Verbi ndung
gemass Anspruch 1, worin R 2 R2 Cycl obutyl net hyl und R3 Met hyl
bedeu;bet 5. Verb| ndung gemass Anspruch 1. worin R H R2

Cycl obyg yi ééa f EN& hﬁ yf‘? EclopRpy¥EhI S ERI0BRPIe hyiRaRech 1,
worin é/ LVerth R% '\é% X ribl R§ Rg (o =T p‘btiyﬁfzethﬂ und/BJ Ol isbdegetgenas s

Anspr uch 13. wafmdn gemads AF&bn@yidl opfin yH.riBt prupbdknﬂﬁv' Hﬂ%édﬂath@tbed@tet

Ver bi ndung4 EIGHSPI“C" IyapimR, °'F$” g‘ y&{ﬁm?
bedeut g f‘ﬁ@ﬁ’ﬁ pru§e¥‘r§g§ R c%ro lmﬁ‘hv' ﬁﬂ t hyI

und R3 H b RIICR RAURLY Besofet-0T M VON
deren ni chbqé}rp%:h %gén;asiaA %aeu‘p&:ﬁm I"";ac:rgc.ed roemylﬁamyematm bedsget.zen.

Pat ent anspeuedisindung rgemm A/epructa yowariaR,: H. AT (Fgobutylmathyl\usd {Ra jh edeytal

Her st¥l | und0.¥eibindun % nyl1 i9_fiopa R yeres) RiEht-toRsehRSy PRSP en-
nor phi redAemRaEr S8y t'°Ri

NNR Patentanépr86he fiir den Vertragsstaat AT H2C R3 worin

R, und R3 H oder Methyl und R2 Cycl opropyl net h{ oder Cycl obuteyl net hyl
bedeu®®en. daNerfabten zur Herstellung von 17-Cycloalkylmethyl-3-hydroxy- oder” methoxy-6-methyleri-

morphinanen der Formel

0 =

™

45

50 Ra
. HZC .

worin R, und R, H oder Methyl und R, Cyclopropylmethyl oder Cyclobutylmethyl bedeuten, dadurch
55 gekennzecchnet dass man ein 8- Keto-morphman der Formel

&5

11




*
on

55 gekennzei chnet ‘dass man ein 6-Ket 0- nmor phi nan der—Formet——66

6S
'1111111 111111 11111 11111 1111 0027925 -
. % a R3. '5 worn-Rl, R2 und R3 die vothII,IEI IHHH“H”H”",
I%eﬂeutungen haben, in eineminerten L6sungsmttel und snter

At nosphire mt Methylentriphenyl phos%gg%fggtzt 2. Verfahren gemass
Anspruch 1. dadurch gekennzei chnet, R2 Cycl opropyl nmet byt
R3 Q3 bedeutet. 20 3. Verfahresoggemass Anspruch 1, dadurch
.gekénnzei chnet, dass R H R2 Wclop‘rso |z | und R3 Met hyl bedg 4,
Ver fahren genriss Anspruch 1, dadurch ge pi chnet, dass R, CH3, R
Cycl obut yJ met hyl und R3 Methyl bedeutet. br f ahren genfiss Anspruch 1.

. dadurch gekennzeichnet, dass RL H R2 -Cy et hyl und Rs 25 Met hyl
bedeutet. 6. Verfahren gem ss Anspruch 1, ¢ gekennzei chnet. dass R

i CH3. R2 Cyclopropyl methyl und R H bedeut e} Vernmhr en gem ss Anspruch

+ 1, dadur p gekennzei chnet, dass R, H, g1 opy| fet hyl und R3 H
bedeutet. 30 8. Verfahren gemass Ang 1, dadurch gekennzei chnet,
dass R1 CH3, R2 Cycl obutyl nmet hyl und R3 sutet. 9. Verfahren geniss
Anspruch 1, dadurch gekennzeichnet, d¥Ss R“H, Ra. Cycl obutyl met hyl und R3 H
bedeut et . 10 ~Verfahren gem Ss Anspruch 1, dadurch gekennzei chnet, dass man
.das Proddk ar mazeu |sch annehnbar en Saur en

unmset zt . Ree(@ epﬁf i d?)e v°rher ﬂ'ﬁw%ﬁn §m39§§'; ApPain elaem kqripy L‘Bﬁ‘sﬁﬂ"@?"!"T
NL SE 1. 1 7- czweamrdw am xhspamhyn HEIGH ek HRECRARS; @a‘sé‘ﬁ bul aney J’B}Fdéghﬁﬁ-ﬁﬁs
de formul eundlB, BA betiButet. !‘,

~~~~~~~~ é’eflf eﬂeF@sﬁR‘\"swc'RB qaélmfmﬁém@mhnm éiﬁﬁanTz&ufj@rmmgﬂtveum

R2
Corrgztseuguh:/m i @edg@} yA" 5an111§3 mh é' "ﬁé"i’xﬁi’r@ggg (ﬁ%‘ g?&%‘f?@ty@-ﬁhy' pest

est le groupe myeﬁanren@emﬁsﬁlmeﬁrmﬁl 1ed£iurtﬁ%efb‘ﬁﬁzetcﬂnéiﬁﬁbm HCR{Tyclobutylmethyl und R,
25 Methyl bedeutet.
6. Verfahren gemdss Anspruch 1, dadurch gekennzecchnet dass R, CH Rz Cyclopropyimethyl
und R; H bedeutet.
7 Verfahren gemdss Anspruch 1, dadurch gekennzeichnet, dass R, H, R, Cyclopropylmethyl und
R, H bedeutet.
30 8. Verfahren gemass Anspruch 1, dadurch gekennzeichnet, dass R, CH,, R, Cyclobutylmethyl und
R, H bedeutet.
9. Verfahren geméss Anspruch 1, dadurch gekennzeichnet, dass R, H, R, Cyclobutylmethyl und R,
H bedeutet.
10. Verfahren gemdss Anspruch 1, dadurch gekennzeichnet, dass man das Produkt mit nicht-
35 toxischen, pharmazeutlsch annehmbaren Sduren umsetzt.

Revendications pour les Etats contractants: BE CH LI DE FR GB IT NL SE

1. 17-cycloalkylméthyl-3-hydroxy ou méthoxy-6-méthyléne-morphinanes de formule:

R,0

55

dans laquelle R, et R, représentent H ou un groupe méthyle et R, est un groupe cyclopropylméthyle ou
cyclobutylmethyle

60 2. Composé suivant la revendication 1, dans lequel R, est le groupe CH,, R, est le groupe cyclo-
propylméthyle et R, est le groupe CH,.
3. Composé suuvant la revendlcatlon 1, dans lequel R, représente H, R, est le groupe cyclopropyl-
méthyle et R, est le groupe méthyle.
4. Composé suivant la revendication 1, dans lequel R, est le groupe CH,, R, est le groupe cyclo-
65 butylméthyle et R, est le groupe méthyle.
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3..-Conpose sui vant'’l a revendi catlon 1 dans mm“\j\‘!\ﬁﬂ te H R est
#& groupe cycl opropyl- n6thyle et R3 est . Cbnpose

ur vant Ia revendi cation 1, dans |equel R es =1 ec grioufe CH3 '
.%w.lpe cycl o- 65 butylnethyle et R3 est |e groupe rrﬁt hyle. 12 _

Eﬁ 70027925 5. Sopre@suivant |a revendicati dans
'&pquel R roupe_cycl obut vl et e
Tyl e @fﬁ% RS Rt o RSB e okl ool Rl Faugt oo e 4P

B oupe CH? m@8§e shaa.gn@upa.d&manr dEHsQeYUr v lebiib Groape €18, RSdst felgroape cyclo- 7.
anposepsnwmamMehaﬁseaehdlcatlon 1, dans lequel R est H R2 est |e groupe
E/cl dpr o I%GPWWSé sgiyanin revendipgtion 1, dans lque' Rmﬂo%essle BTPHPR WF‘anPMEﬂhMlQ:at i on .
g, dans upe cy ut Inﬁth | e et
£ est t.g,c,ﬁm: o %twalnt 'ag'e}'enﬁ'ﬁatf"é‘ven P (%nl;‘e‘leg’“j 18"A% d‘éP g, gpou
®st le gr O@Coﬁﬂ&dé@hb&nﬂaﬁ@iehd&éa@o@ﬁ dhfs nE@em,tesm R1&st |e@admesﬁ&bawnmwe ot a
iieveﬁﬂlﬂabﬂdh 1 sous la forme de leurs saels d' addition d' acides non
& oxi-ques phk P Gvieant i ’e&‘ﬂ’éﬁgl%b\ - @Qus I3 formmrededpeF St Pafditigiotiacides pemy ¢
‘ﬂontrachﬁP '@?*ﬁ ¥BYY ageePRPeYar ati on de 1 7-cycl oal kyl ndt hyl - 3- hydr oxy

Bou nb6t hoxy- 6- net hyl ene- nor phi nanes de fornule 20
$R1 0795Revendications pourlEtatcontractant AT . - RN 2 30 H2C

¥R3 : 2 35 dans quelle R c\})resentent ou un groupe nﬁt@#e et R2
fest un opptm.g . egfég fgﬂj ggfﬁ‘?aﬁ"é'f’ﬂyﬁ% Yaevepakdmehyh3vdexny P4 réthakErpétfienge
Fqu' on net ‘en presence une 6-ketonorphi nane de fornula 40 :

*R 0 20 , 45 NR2

Rl. R2 et R3 reprb6sentent |es
=nyl e- phosphorane en at nosphere
ion 1, caracteiae en ce que R

;50 00 ~—~R3 55 dansM%quel
$ groupes pré6cites. avec un nbt hyl e-
,_f.j'j inerte. 2. Proced6 suivant' |la reye

;- repregsente CH3, R2 .
| =1
—NR,
30
R
3
H,C
35

dans laquelle .
R, et R, représentent H ou un groupe méthyle et R, est un groupe cyclopropylméthyle ou cyclo-
butylméthyle caractérisé en ce qu'on met en présence une B6-kétomorphinane de formule

TIOR3 > RIRATEIIRECE: § oI AT AR b O 305 230 3 A DAt 0 - e

0

R10 .
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s
_ !
__NR2
50
o 5

55 dans laquelle
R,. R, et R, représentent les groupes précntés avec un méthyle-tnphényle-phosphorane en atmosphére
merte
2. Procédé suivant la revendlcatxon 1, caractérisé en ce que R, représente CH, R,
cyclopropylméthyle et R, CH,.
60 3. Procédé suivant la revendication 1, caracténsé en ce que R, représente H, R, cyclopropyl-
méthyle et R; méthyle.
4. Procedé suivant la ravendication 1, caracténsé en ce que R, représente CH,, R, cyclobutyl- |
méthyle et R; méthyle.
5. Procede suivant la revendication 1, caractéﬂsé en ce que R, représente H, R, cyclobutyl-
85 méthyle et R, méthyle,
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atycl opropyl nét hyl e et R3 CH3. 60 3. Procmm C gt

‘1, caract4ri se en ce que R représente H R2 cycl “m et
net-hyl e. 4. Procede suivant |a revendicati on 1,
represente CH3, R2 cyclobutyl- nethyle et met hy e.ch, '-Pr“ocefde sw

“revendication 1. taracterise en ce qU@OR7 93§r esente H. R2 cycl obut Yl - 55
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