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ngscrrptron TECHNI CAL FI ELD
5/5 This invention relates to 6- oxannrphrnans of the forhul-a R20 jf ‘*\
eriein [err] is hydrogen, (lower)alkyl, cyclopropyl ngghybas sos GB B . - '
cycl‘WWWﬁmﬁwﬂﬁwﬂwhW. 9 ||r;t||y|,
and R2 |s h (l ower)-al kyl, (lower)al kanoyl or nicotinoyl, and 10
phar ma Q&ﬂ % acce tabl e salts thereof, whi.ch possess analgetrc
narcotic ants ﬁg’{a iRangssi ve 10 and/or ADH inhibitory activity, or
are usefuehcrbﬁﬁrer medi ates in the preparation of such conpounds. BACKGROUND
ART U. SECHMICARWFIEE) 853, 889 di scl oses substituted 8- oxamor phi nans havrng ghe
fornBla 13hisipentiep FP'a[tesrtPFﬂXg“ﬂPh'('ar@mh? frieyle, (| over) al kenyl ,

15 20
20 in which [err] is Hor [err] |s H, I,guerg);al kyl, (Il ower)al kaneyl
ci nnanoyl , GB 2 039 908 B

engd™~err] is Hor (1 ower)al kyl; and
pharmaceutical |y acceptabl e aci d sal t sxu}ereof The corrpounds 5
are stated to be analgetic agep S st s, ant agoni sts-or internediates in
the preparati-on of such agent§°U. S. . Paj ent }3, 959, 290, a
continuation-in-part of the above-ident pat ent, has a substantiall y
i dentical disclosure. U S. Patent 4,016,167 disclosures substituted
6, 8 di overady Pli$ MrpsemeﬂvwergsIWhe/cfcoropwmathmcvclobutvlmethvl allyl, —CH,C=C—R?,
10 RS wheretn [err] is H (lower)alkyl, ‘(l'ower)alkenyl, 3 in which [err] i's

o [err] 1s H (gsiaeio, (@w@x@noy& CHPTe

in which R®is hydrogen or methyl, and R2is hydrogen, (Iower)-alkyl {lower)alkanoyl or nicotinoyl, and
10 pharmaceutically acceptable salts thereof, which possess analgetic, narcotic antagonist, antitussive 10 -
and/or ADH inhibitory activity, or are useful intermediates in the preparation of such compounds. '

BACKG ROUND ART
U.S. Patent 3,853,889 dlscloses substltuted 8-oxamorphinans having the formula
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in which R®is H or CH,; R2 is H, (lower)alkyl, (lower)alkanoy! cinnamoyil,



%-.-WQOS B 3 R3is'Hor (lower)alkyl; and R4 and [err] are alike or -
di E’T eérent and each is H (lower)alkyl or trifluoronmethyGB 038438 Bakerd
t O ana-Terrare a.carponyl tunctiron or a spiroal kyl group of 3 to
7 carbon atons;. 5 .and pharmaceutically accept able acid addition salts '
t her eof . The conpounds ér st at ed t 0SSsess __g5 al geti.c _ _ _
agoni st/ ant agoni st acti P@Q{ to =t al int di ates. BRI EF SUMVARY OF
| N\VENTI ON Thi's i nventiorp rel atesgt o 6- oxanorgohi nans of - the formula 10
wherein {err] is hydrog ovned) # ¥yl , cyeﬂ-@opyl net hyl ,
cycl obutyl'met hyl, allyl [e'.L;. 10 ¥ which Ry Ts hydrogen or nethyl, and
R2 is hydrogen, (lower)alkyl ;o(lIovier al kanoyl eor ni.cotinoyl, and
phar maceutical |y acceptable salts ther epfg:;g and to their total ' synthesis
fromthe known corrpound?ca§-cn§a®rmt hoxy-¢Bemget-hoxy- 3-nmethyl -1 1
-0x0-1, 2,3, 4,5, 6-hexahydro- 2, 6- et hano- 3-¢8gnzazoci ne [5- 15
car borret hoxy- 2' - met hoxy- 2- et hyl - 9- oxo- § 7- benzonor phan] .
15.Drug -abuse by thrill _geekifng youd:h oxg_a%_@m e | ooking for ‘an escape
fromthe realities of ever’yda)?_l i fe has beco nmore and nore commonpl ace in -
our ®r aaghtis BQEidNelalkyiFAd fhanfisceGicaly dd6dpyabRizdia @ddifiunlsgits théréofl The coragonods C 5~ .
anal getareeatediolbe asalgedciagens, narotigdritayenistyppieteintkdiates irethe preparatiog obglause of the
hi gh adderss. USeP@entd958200.gfcontnustionznoart of theabovarideniified patenahigs hpEgntisie bei ng

dddpopical disdosong.  ph tical -i ndyst d b ts tot q
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antagoni sts. It was therefore an obj ect _ofu_g,he present invention to find

novel |ow abuse anal getics and/ gezaredlig antagonists. It was a further
object of the present invention bljogsa net hod of synthesis that woul d
not 1oe dependent upon opium al as ps<starting materials. 25 Khe
obj ects -of the present invention E achi eved by the provision of the

conmpounds of 25 Fornmula XXXV and tReir _taefal synthesis from

6- car bonet hoxy- 8- net hoxy- 3-nethyl- 1 1 *®%xs L - S

1,2,3,4,5, 6- he_xah}/dr 0- 2. 6- met hano- 3- benzazocine. tn a preferred enbodi nment
of t hi swheigieRtis Heflowndalih fipeeriatkehaye t he structure of Formula XXXV i.n whi ch
[err] is .hydrogen; (I ower_)c.FIJé_yAH', ' cy_‘cé,‘,o.;&ggg'l rrejch%Jacﬂ;}VC@y,cl obut yl met hyl , and
[err] is hydrogen or 30 (Tdwerjalkyl? or & pharfraceMtdugal |y acceptabl e
.salt thereof. - | ' .In a re preferred enbodi nent

~of this invention the conpaprdéahavect, rUCt g € JFormul a XXXV in which
[er] is hydrogen, nethyl, cyclopropyliet™l or ciykcl Qhutyl methyl, and R2 is
- hydrogen or .nethyl, or.a @h@-m‘qeeut e acge alt thereof. '
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nastill nore preferred enbodi nent of this invention the compounds h@ve

e structure of 35 Fornula XXXV in which R .is cycl dpropyl net hyl and ™%

‘ﬁ rr] i

s hydr.ogen or nethyl, or a pharnaceutlcally 35 acceptable salt
ergof. I n anot her still nore pr eferred enbodi nent of t;bl@ dggVQj’ﬂ gon e
conpourds—tave—the—structure—of—Fornmuta XN T whrcirTerTi

-cyclobutyl methyl and R2 is hydrogen or nethyl or a pharnaceutlcally
acceptable salt: thereof 4o'mﬁ:} A no§tﬁbreferred ‘enbodi nent -is the
h

conmpound of "Fornul a X008, iCH;

hydrogen (and nost preferably the (-)-is®her of said conpound), or a

pharmaceutical |y acceptable sal t thereq;. Anot her nost - preferred enbodi nent
conmpound of For gl 3 XXV i npwhi-ch Jel#FNi s cyclobutyl nmethyl and R2
i s hyrogen (and nost preFeraBIy the (-)-iso 6f said conpound), or a 45

is the

phar macreud i 6lolwér) A6/ BRA RIUNE REAL bikk BEJiRPdnt and each is H, {lower)aikyl or trifluoromethyl,

45 " dor when taken together R* and RS are a carbonyl function or a spiroalkyl group of 3 to 7 carbon atoms; .

GB 2 503 d9b8mBeeutically #usepitihde acisititipn eitetheeds. Thelzosbsmas ark Stateb € goesasound
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nunbered 5 and represented by the follomnng plane formul a Al though the

preced|

in planar form. the 6- oxannrph
exi st as the racemc ()~10 mx
(-)isoners. The optical isonepg
graphically illustrated-as f . ; - conjveni ence, planar fornulae will

nor nal |
under st

desi @nawtpqmn R¥s hmﬁgemﬂawmqﬂdwl av@lobropgmetbylyclbtaityiimehyl dlylf-heHcacemsc N Xt iy e

ng nucl eus and the structykse of w*a XXXV above have been dr awn

thex§£p|V|dual (+) and '
KRoun of Formul-a 10 XXXV can be

y be used throughout the specifisatfon and claims. It is to be
ood, however, that such planar formulae or the use of the

and the individual (+) and (-) isoners unless 15 the specific text

indi cat

cl ai nB,

es ot herw se. %
the term{lovve 2 Ey*cas Hef The

| sobut Yin,which R3is hydrogen or methyl, and R2is hydrogen, (lowep')alkyl, {lower)alkanoyl or mcotqnoyl, and

15

pharmaceutically acceptable salts thereof, and to their total synthesis from the known compound, 6-

carbomethoxy-8-methoxy-3-methyl-11-ox0-1,2,3,4,5 .6-hexahydro-2, 6-methano-3-benzazocme {5~

carbomethoxy-2'-methoxy-2-methyl-9-oxo0-6,7-benzomorphan). 15
" Drug abuse by thrill-seeking youth-or by people looking for an escape from the realities of .

everyday life has become more and more commonplace in our present society. One class of widely

abused drugs are the narcotic analgetics such as codeine, morphine, meperidine, etc. It is because of

" the high addictive potential of these agents that much time and money are being expended by the

20

25

30

pharmaceutical industry and by governments to try and dlscover and develop new non-addicting 20
analgetics and/or narcotic antagonists.

It was therefore an object of the present invention to find novel low abuse analgetics and/or
narcotic antagonists. It was a further object of the present invention to develop a method of synthesis
that would not be dependent upon opium alkaloids as starting materials.

The objects of the present invention have been achieved by the provision of the compounds of 25
Faormula XXXV and their total synthesis from 6-carbornethoxy-8-methoxy-3-methyl-11-oxo- '
1.2,3.4,5,6-hexahydro-2,6-methano-3-benzazocine. :

In a preferred embodiment of this invention the compounds have the structure of Formula XXXV in
which R’ is hydrogen, {lower)alkyl, cyclopropylmethyl or cyclobutylmethyl, and R? is hydrogen or
{lower)alkyl, or a pharmaceutically acceptable salt thereof. 30

In a more preferred embodiment of this invention the compounds have the structure of Formula
XXXV in which R! is hydrogen, methyl, cyclopropylmethyl or cyclobutylmethyl and R2is hydrogen or

methyl, or a pharmaceutically acceptable salt thereof.

35

40

' 45

In a still more preferred embodiment of this invention the compounds have the structure of
Formula XXXV in which R! is cyclopropylmethyl and R? is hydrogen or methyl, or a. pharmaceutically 35
acceptable salt thereof. )

In another still more preferred embodiment of this invention the compounds have the structure of
Formula XXXV in which R is cyclobutylmethyl and Rz is hydrogen or methyl, or a pharmaceutically
acceptable salt thereof. |

A most preferred embodiment is the compound of Formula XXXV in which R'is cyclopropylmethyi 40
and R? is hydrogen (and most preferably the (—)-isomer of said compound), or a pharmaceutncally
acceptable salt thereof.

Another most preferred embodiment is the compound of Formula XXXV in which R is
cyclobutylmethyl and R? is hyrogen {(and most preferably the {(—)-isomer of said compound), or a
pharmaceutically acceptable salt thereof. 45

{errI*§{¥'cycl opropyl nethyl 40.and R2 is

oxanor phi nan nucl eus which is

/ﬁﬁrpose Otdih+ﬁ glsclosurerang the appended
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al kyl group containing from1l to 6 carbon atons, e. g nethyl -propyl., -
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setc! 'Tbe term (I ower)al kanoyl, is defined as a strai ght or branched chain
ak k_@m_jill radi cal containing from20 2 to 6 carbon atons, e.g. acetyl,
progionyl, isebutyryl, etc. The term pharnaceutically acceptable salt is
20 degfined as a salt -of a conpound of this-invention witégangzefegshe 4

i nor : _ : : . . :

salts of nedicinal agents containing am ne functions. |llustrative éxanpl es

woul d be 1 Mggtherdngst ereiereq ampogimer is tha gomppund ef FesRHAPeOBKin mhichB1ia >Xxxv wi t h
i oo AT T LB o DEOTR e orparr .
mal eic, nalic, ascorbic, citric, tartaric, panmoic, 25 lauric, stearic,

pal m ti peTAN.ERI DESCRIPTIONIOFANVENTION/ | Sul furic, naphthal enesul fonic, linoleic
or | i®nol eniTbe amimbundsiof the pident inGenkiorkitave THe G -cxBABPRIRGHNUBEuS WHIdh i¢ AM@RiedON a5 e
pr epar eghdygpresenigd by the fatlowies blenedformia sing nultiple steps, as outlined in the

followi ng chart. 5 CGB 2039 908 B Chart I ~ XV XVIl  .GB 2 039 908 B
7 CH Exanmple 6 5 8 - 1 B2 039 908 8 ' ; :
8 o . ' 2 L

Although the préceding nucleus and the structure of Formula XXXV above have been drawn in

planar form, the 6-oxamorphinans are optically active compounds and may exist as the racemic (+)
10 mixture or as the individual {+) and (—)isomers. The optical isomers of the compounds of Formula ' 10

XXXV can be graphically illustrated as follows:

u-rl
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. For convenience, planar formulae will normally be used throughout the specification and claims. It
is to be understood, however, that such planar formulae or the use of the designation *'6-
15 * oxamorphinan” is meant to include the racemic mixture and the individual (+) and (—) isomers unless 15
the specific text indicates otherwise. '
For the purpose of this disclosure and the appended claims, the term {lower)alkyl is defined as a
straight or branched chain alkyl group containing from 1 to 6 carbon atoms, e.g. methyl, propyl, isobutyl,
_etc. The term (lowerlalkanoyl, is defined as a straight or branched chain alkanoyl radical containing from .
20 2 to 6 carbon atoms, e.g. acetyl, propionyl, isobutyryl, etc. The term pharmaceutically acceptable saltis 20
defined as a salt of a compound of this-invention with any of the inorganic or organic acids which are
commonly used to produce nontoxic salts of medicinal agents containing amine functions. lllustrative
examples would be those salts formed by mixing the compounds of Formula XXXV with hydrochloric,
sulfuric, nitric, phosphoric, phosphorous, hydrobromic, maleic, malic, ascorbic, citric, tartaric, pamoic,
25 lauric, stearic, palmitic, oleic, myristic, lauryl sulfuric, naphthalenesulfonic, linoleic or linolenic acid, or 25

the like. : .
The compounds of this invention are prepared by a total synthesis comprising multiple steps, as

outlined in the following chart. . v



| r3not her aspect, this invention relates to a process. for the preparation:
b 6-oxanor phi nan of the fornula wherein [err] is (Iower)alkyl L
opr opyl nmet hyl, cyclobutyl methyl, allyl, [err], in-which R3 is. hydrogefa ~
or fretthyl . R2 is hydrogen, (1 ower)al kyl , (I ower)al kanoyl éHz”bfé”ngOs)" g
a phar maceuti cally acceptabl'e sart tnereof, —whrchprocess—conprtses—he
consecutive steps of (A) treating a corrpound of the formula 10 in which "
[err] is (lower)alkyl wth an_alkyl at F¥§=br acyl at'i ng agent of the formula
10 X-(2)-Win which Wis hydr ogen, (lower)al kyl, cyclopropyl, cyclobutyl,
15 15 in which R3 is hydrogen or methyl, Zis 0 -C or-CH2- and X'is’
chloro, bronmo or iodo, in ap.perteEprgani ¢ solvent in ghe presence of an
appropriate base, to produ rrpoung;lmhaw ng yrmil a 20 in vvhi ch R4,
Z and Ware as defined abo & yr1de when siép i@ C gq:“
20 (B) treating conpound R | wofcly a reduci ng,dogent sel etféd from I |th| um
al.um num hydri de, al um num hydryJ de, di borane and so&fim o -
bi s( 2- met hoxyet hoxy) al umi num hydride, in an inert ofganic sol_vent-, to

‘produce- a conpound hawving the formula & T
- GB'2 039 908 B 9- in which R4 and W;"ﬁ was -defi ned above; and when

.desired (C) cleaving the ether functi conpound XXI 1 or XXIIl with
sodi um t hi oet hoxi de, hydrobrom c_ggid, .boron trifl uorl de or pyridine

hydrochl oride, in an inert I/c %d&ﬂat_;t D % conpound 5 havi ng
deff*hdd ‘abo @ejo #i f ‘desired (D)
n aE‘?‘T%ﬁz‘lsng deri Ghegpu acid of the

the formula in which Z and
acyl ati ng conpound XXIV w a
fornula 0 R5-C- OH 10 |n°Wﬁ|ch Péfr] is (Iower’)’al Kylew o [err] is
nicotinoyl, in an’ inert or gani cso0l vent, to pr oducena conpound 10
: e .
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+ of tha formula in which R5,Z and Ware as defined above. In starting R
'natenjal XXl for the above process, R4 may be (lower)alkyl. In Chart | LB
[ h

abowg- t he- inltlal startlng naterial (I') contains a n:t?

t
D A v I
whi ch al so contains a nethoxy group in the correspondlng p05|t|on (|. e. a-
conmpound of Formula XXI in which R4 is nethyl) f9r use as the starting
material in the above process. Cbnpounds : | in which R4 is
(I ower)al kyl other than nethygumﬁ% be prej from Conpound VI of Chart |
by the foliow ng reactiof*schcee wnrch il es the preparation of the
20. .correspondi ng et hoxy conpound The @d?reSuo i ng propoxy, butoxy, etc.
conpounds may be prepared 20 i'n a'simlar - nanner by utilizing the

appropriate al kyl halide, e.g. propyl iodide or butyI i odi de. Chart I '
10 ' ’T)/ @2

039 908 B 10 Alternati vel roduct s - of Fornula XXXV in which R2 is.
(1 ower)al kyl other than methyl - be prepared fromthe conpound of Fornul a
VI11 by-the follow ng react]j enme which illustyates the preparation of

.the conpound of For nul qﬂ"—ﬁikch [err] 2 c%ﬁﬁébylnethyl and R2 is
ethyl .and 5 which is S Feksadl art 11l NH For the purpose
of this disclosure gp er |nerhumﬂgd%|qh VET means an organic

sol vent that energes ‘unchanged fromthe reacti ohe~/Such sol vents are

nmet hyl ené chl-ori de, chloroh@ﬁn] dichldroethane,:&etrachloronethane

benzene, toluene, ether, éethyl acetate, xylene, tetrahx%jofuran

di oxane, dlnethylacetanlde di met hyl f or nam dg ke when an aci d

hal i de ‘i s enpl oyed. Wen 10 anexabkyl ation on is being performned,

the inert solvent used may &l soTnclu QI@‘ gnol s-such as net hanol

et hanol, n-propanol, isopropanol and t he forke. g/term "appropri ate-base"

|ncludes i norganic salts such as NaCOH, KCH [err], NaHCO3, KHCC3, and the

li ke and those tertiary ami nes commonly enpl oyed as a proton acceptor in 15

acyl ati on reactions. Such amnes are tri (| oyer)gi® m nes, e.g.

trimethyl amine, triethylanmine, and the. 15 i pyridine,. dlnethylanlllne

N- et hyl pi peri di ne, and hheiﬁﬂﬂéEQAcc ab e, or gani ¢ sol vent for use
in the .reduction step (B) in the abo Btess W ngl ude
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anong ot hers, diethyl ether, dioxane, tetrahydrofuran, benzene, xylene,
t6[Qene and the like. Al of the conpounds of thi's invention are novel énﬂ;
q& ble for their properties as anal getic- 20 and/ or narcoti’c antagoni3t
yept s7 or as internediates in the preparation of conpoungts 2h@ay Igggtd'IESE7
20 biological propertres. SONE O TNESE COMpOUNAS al SO PUSSESS poUtert
antitussive or ADH (anti diuretic hormone) inhibitory activity. It is well
known in the narcotic anal gesic prlor ar}m%hat it is possible for sone
conpounds to possess both ag a*éﬁ{q%onlst properties. An agonist is
a conpound that imtates a tilc 25 al gesi ¢ and possesses anal getic
qualities. An antagoni st i &3 coppound -t hat counteracts the anal getic 25
and euphoric properties of a narcetic analgetic.” It is possible for a
conpound to have both properti esc A good exanple of such a conpound is
cycl azoci ne. 11 GB 2 039 908 B 11 In vivo testing was conducted
on nmany of the conpounds of th —pregsent invention. Takkg 1 reports the
nunber of ngs per kg of bof ht  Wakaedie ' f @d to produce an
agoni st or antagoni st effg ¥90% Of stkie M cg . HcL,Qrﬂrs]._TABLE 1 Test-

. ferr] (ng/kg, 's.c.) 95@$a®nf|dﬂ.a§‘lln1ts Cogppund
Agoni st Activity Antagopl t Activity. PheﬁquU|ﬁbﬁ§
Oxynor phone [err] t raub Ta|I2 ([err}yiursestes
C1.32 520 ([err])-V " ©0.34
>40 ()-VILI : ~40 S >40 ([err])-X
' 0.38 N 10 ()-XI s . 0. 037
0.76 ()-XI1I L 10.738 - . 15 ()- XV
0.015 - -6014 6,(-)-X
0. 028 5/ mamplesg A 509 eﬂuctl on in nunber-
of phenyl qui none i nduced @Q; ¥ [ Si estpmUipld’ E @ej
%CH,C0,C,Hg “cn C.S L0 '
. ' cuyo Co,CHy s cH,08 _ :
LRSS ' ’ {~)~2v
66 :
& - -
1Sﬁ’ﬂd§ » s C L
- . .
o .
Sxample
Cll30 D
{=)-viz
.\'0
5 z‘;l-ék‘z
:: %%;E;;l . ug;~<j
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immducéd by oxynorphone (2 ngfkg, s.c.) in 50%of the mice. In nore detail
tes‘{._.:g; a preferred conmpound of this invention, (-)-1 7-cyclopropyl nethyl-{3
hydr 8xy- 6- oxanorphinan [(-)-XI]; was conpared w th bupreseptigneos s 8
but orphnanol_and nor pni ne 10 sulfate 1or analgetrc and antrtussi ve
activity, and w th buprenorphi ne, butorphenol and nal oxgne for . 10

ant agoni st! 289they pERFet figfvantion LR P REgFess Fs theREaPETaHeot B GToafBBUNYO! al |
~three M8G5 st anal getics were approxi mately equal by the subcutaneous
route of adm nistration, whereas the oral potgncy of (-)-XI was markedly
better than butorphanol and equi y2 Z 'ﬁrenorphi ne. The _

oral / parenteral anal getic poten or 15 {(-)-Xl was conparable to
bupr enor phi ne and appr oxi mat el /™8 bet t et han but or phanol . The

15 parenteral /intraventri cul af®pot ency os indicate that (-)-X and

but or phanol penetrates the bl ood-. brai & rier nore readily than either .
nmor phi ne-or buprenor phine and to about tHe sane degree as each other. Table

oSyt ARl d Db il |1 D ook na e

. Prdc. Soc. Biol. & Med., 95 729 (1957)]. (2) Antagonismof Straub Tail @

effects o phinég> A conpari son of the

oral [parenteral potency kmfios rel atd tQ 20 antragenisst activity also
show® that the ora-t_:#ze’aﬂcérfgeral rEtOt of %) - XF i §"25UReP®r to buropheno :
~and about equal to that of?3buprenor phPhe. The very poor oral/parenteral t,

“potency ratios for naloxone agree with its relative lack of oral activity
I N man iRwhieR? idhydYEEEn R RE ¥ nitr&lan dBHEFalkyl, (loweRalkanoyl or nicotinoyl, or a

GB 2 0pBar@@&uti:ally actébtable s3it thereof, which process comprises the consecutive steps of - _

GB 2 039 doBregting a compoyril of BIfdEmBla ANTAGONI ST ACTIVITY [err]- nyg/ kg (95%

Confidence Limts) Oxynorphone-I| nduced - Mor phi ne Ant agoni sm Straub
Tai |- po .Rat Tail Flic nu P Conpound SO
po ’ sc SC . po SC '
=Y ~N. xxx
o
10 in which R4 is {lower)alkyl with an'a-lkylating or acylating agent of the formula - 10
 X—{(2—W |

in which W is hydrogen, (lower)alkyt, cyclopropyl, cyclobutyl,
. cn

~Cll=CH,, =CH=C -CEC-R2,
cuy, t-

; —Eﬂ—x’ " or - -Ej—n’

16 in which R* is hydrogen or methyl, Z is 15
O ~
I _
—C— or—CH,— v
and X is chloro, bromo or iodo, in an inert organic solvent in the presence of an appropriate base, to
produce a compound having the formula
H={Z) -~
r% XXIX
[+
20 ' in which R4 Z and W are as defined above; and when Z is a carbonyl moiety | . 20

.(B) treatiqg ccrppound XXII with a reducing agent selected from lithium aluminum hydride,
aluminum hydride, diborane and sodium bis{2-methoxyethoxy)aluminum hydride, in an inert organic
solvent, to produce a compound having the formula



0. 44 14 32 - 0.26 -3 : 12

0.98 55 56 . 0.43 22 51 ..,
0. 46 ND . - 0. 063 092 - 15 3 4
0.09 13 144 0. 010 GB 2.039 908 Tadte

4 shows that (-)-Xl is a potent antitussive agent 1n the unanestneti zed dog
foll owi ng subcut aneous adm nistration. Its [err] indicates that it is 1.7
ti mes as potent as butorphenol and gspfdithatel y 7 tinmes as potent as

nor phi ne sul fate by the subcutaneo '@ﬂ e. Further, the compound 5

appears to have a significantly | fg au atig%éof activity than either

but or phanol or norphine sulfate. *° 5 T™BLE 4 Conparative Antitussive
effects of (-)-X, Butorphanol and Morphine Sulfate in the Unanaesthetized
Dog Per cisryhidhi pdyl Wiacrasdéfined aigrive;Red poarsdesicsdnpound and Dose (ng/ kg sc). N

15 30 (C) cleayjp the ethqrfgnction gfg@mpoung XKl or XX Dwith sediumrthipethoxide, hydrobrofhicl 5

98 - ¢ ?%d boron triffyoride or pygdine hydrochjgride, in an jpgrt organic g@e%;o_mmqqge "pmpound) | 1 6

52 . Ryngthefoguia g7 41 41 32 (-)-[err]’" © 0.05% 1

100 100 - 100 100 ©100 - 100° 100 (-)-XI =~ " "+ '0.02 .3° - 90
- 99 88 .70 . . 67 67 240 ) - X . 0.01 -2 -38

68 86 98 . 62 - 50 M 24 (-)-x -0.005 1 7

52 15 41 . 41 3P 3 [e&s]=0.01 ng/kg sc; [err] =

0.04 ny/ kg sc; 3ED50 0.006 ngy/ kg sc The“oral anti tussive [err], in the

unanest hﬁr\njhﬁ- &aﬂggla]crggsc}eﬁr?eaaaggv\é?antdi dg%ﬁ ompounds have. been determ ned to be
as foll ows: (,g lati . r.ohano b [err] = 0.32
g/ kg po éy ating compound XXIV with aiﬁcyﬂﬂrgﬁﬁ"ﬁﬁ"’%ﬁﬁ gngpidoftheformyla 1 g 62
mg/ kg po (-)-XI - [err] = 0.04 ng/kg .po 14 '

G 2 039 908 B 14 These val ues indigate that (-)-Xl is 8 tines as potent

as butorphanol and 16 times as potent |hs norphine sulfate by the oral-
rout e. ' . - R—C—OH :

10 in which R® is (lower)alkyl or RSCOOH is nicotinoyl, in an ihert organic sdlvent,'to produce a ¢ompound 10
of the formula : : : :

—feye
_ J xxr
nsoz :

O

in which R, Z and W are as defined above. oo
In starting material XXI for the above process, R* may be {lower)alkyl. In Chart | above the initial

156 starting material (I} contains a methoxy group in the corresponding position and thus produces the 15
compound of Formula VIll, which also contains a methoxy group in the corresponding position (i.e. a
compound of Formula XXl in which R* is methyl), for use as the starting material in the above process.
Compounds of Formula XX! in which R4 is (lower)alky! other than methyl may be prepared from
Compound VI of Chart | by the following reaction scheme which illustrates the preparation of the

20 corresponding ethoxy compound. The corresponding propoxy, butoxy, etc. compounds may be prepared 20
in a similar manner by utilizing the appropriate alkyl halide, e.g. propyl! iodide or butyl iodide.

chart II" .
: H-CH, o .
> Example 13 N §-Ci;
- HO Step (a) g 3
CH,CO .
| , o .
: ~
vI Q.\p . XXvI .
#7
Yy

[+ ]

0 ) "
Example 13 . (\I :
ample 13 -

Step (c) HO J .

XXVIII




* Buprenor phine and (-)-Xl were tested for physical dependence liability in
mce. 'In primary physical dependence tests, mice treated for two days wit
repsgied subcut aneous injections of either (-)-XI or 5 buprenorphine did
not &hibit ‘'withdrawal junping (abstinence) when chal | eegedoss tdosnal oxoae.
Thus] 5 nei L her conmpound Snowed any phnysical dependence 1tabiitity 1n this
test nodel. The conpounds were then tested as substitutes for norphine in
wi t hdrawn nor phi ne- dependent nj &g mpound (-)- Xl showed no evi dence of
substitution for norphing dose f ronhg to S4~poilYy sc. However,
conpl et e substituti orsbg SADHPIN rphi ne at doses of 1
mg/ kg sc, or less. On t he basis/ it is predicted
that the physical dependence dability of (-)-XI in W Il be nil or of a
10 | ow order. However, the animal data indicate .that buprenorphine will be
mor phi ne- IAK@ndtﬂermdeu&B@fFB%drman FHRATR .E%ﬁé@)ﬁ:ﬁr%@ﬂﬂ%étﬂw Hak pstrate the

i nvent i mepavedifooithe ¢amPolindvd Fornula IVIIEGY thea¥owirgtEddd WhitHWheYrates the
7- et hyﬂre;@:a@graofﬁhqﬁwmg_mnd(o‘f/"ormsla XXXV in which R‘ is cyclopropylmethyl and R2 is ethyl and

15 (65 whjch is denoted as Formula XXXIV. _
- Car bet hoxynet hyl i di ne- 6- car bonet hoxy- 8- net hoxy- 3-net hyl -1, 2, 3, 4, 5, 6- hexahy
dro-2, 6- nethano-3-benzazocine (I1) ®ex¥dEytion of triethyl phosphonoacet at e
(9 9g; 004 m in benzene (50 nl.) was sl ow y added to -a suspension of NaH
(1.92 g of -a 50% di spersig mm neral oil; 0,049 i-n benzene (50 m.) and
the 20 mxture was sti r_r @n on of -
6- car bonet hoxy- 8- met hewy/ -3~
, 2,3,4,5, 6-hexahydro- 2, 6- et

.5-

| -5F2P1*) 0x0-yg

\gr0- 3- benzazoci ne [ (LY. prepared by the
procedure of Exanple 5 of Vn§. Pat ent 4-9 , 167}, (11.6 g; 0.04 m in
benzene (50 m .) was added and the m v e was ofirred in an oil bath at
[err] for 3 hours. The mixture was a¥fWed to cool overnight (18 hours) and
then diluted with water (100 n1.). benzene | ayer was separat ed, washed
with saturated NaCl sol ution, ied [err], 25 f||ten§d and concentr at ed.
The residue was taken up f |tr|Ie mash *qpentane and 25
concentrated to give an I@ﬂl g) ated this material to
contai n about 88% of a ¥ xtu s“??n(e)rs 8’1‘5“?11e ti conpound. (b) 11

‘[ err]-Carbet hoxynet hyl - 6- carbo':thoxy 8- et hoxy- 3- ne yl-1,2,3,4,5, 6- hexahy
dr o- 2, 6- net hano- 3-benzazocise (I1.11) 30 Theter ude nateri al (rr) :
prepared in step (a) (14°g) was taken " in 200 m~.. ethanol and 30
hydr ogenated at 45 psi using 3.5 ¢ pal | adi um on carbon as cat al yst
until the theoretical hydrogen upt was observed (~40 hours). The
catal yst was removed by filtratioff and the.filtrate was concentrated to
| eave crystalline material. This ri kcmgg recrystallized from

et hanol -water to give the pure ti t/‘: (8-9);, G.C analysis indicates
> 98% purity, np-117-[err].  ciero : ' _

XXX3v

For the purpose of this disclosure the term “inert organic solvent” means an organic solvent that
. emerges unchanged from the reaction. Such solvents are methylene chloride, chloroform,
dichloroethane, tetrachloromethane, benzene, toluene, ether, ethyl acetate, xylene, tetrahydrofuran,
10 dioxane, dimethylacetamide, dimethylformamide, and the like when an acid halide is employed. When 10
an alkylation reaction is being performed, the inert solvent used may also include {lower)alkanols such
as methanol, ethanol, n-propanol, isopropanol and the like.
The term "appropriate base” includes inorganic salts such as NaOH, KOH, K,CO,, Na CO;,,
NaHCO,, KHCO,, and the like and those tertiary amines commonly employed as a proton acceptor in.
15  acylation reactlons Such amines are tri(lower) alkylamines, e.g. trimethylamine, trrethylamme, andthe 15
" like, pyridine, dimethylaniline, N-methylpiperidine, and the like.
Acceptable inert organic solvent for use in the reduction step (B) in the above process mclude
among others, diethyl ether, dioxane, tetrahydrofuran, benzene, xylene, toluene and the like.
All of the compounds of this invention are novel and valuable for their properties as analgetic
20  and/or narcotic antagonist agents, or as intermediates in the preparation of compounds having these 20
biological properties. Some of these compounds also possess potent antitussive or ADH (anti diuretic
hormone) inhibitory activity.
It is well known in the narcotic analgesic prior art that it is possible for some compounds to
possess both agonist and antagonist properties. An agonist is a compound that imitates a narcotic
25  analgesic and possesses analgetic qualities. An antagonist is a compound that counteracts the analgetic 25
and euphoric properties of a narcotic analgetic. It is possible for a compound to have both properties. A
good example of such a compound is cyclazocine.



nal. Calc'd for [err] : C 66.46; H 7.353; N, 3.88. Y
und: C, 66.17, H7.38; N 3. 98 (c) 11
-(2' - Hydroxyet hyl ) - 6- hydr oxynet hyl -8- met hoxy 3- et hyl - v:ﬁ'
17, 314, 5, 6- hexahydr o- 2, 6- met ha no- 3-benzazocine (1V) ABal 039 080§ t het
producT (Irl) Ol Step (D) (4 T g, UT)J. 2 ) 1n. tetrahydroTuran was added

to enSI On Ofa LI 4 91) Ompctglzag\iﬁ ?resen | veg'\éon I'S
mxture ygs! B z%ﬁ,;g@;g n;“ E.c.b@ ok mp
was caut Lids; 30%0 e,q:e ok turate aqueous | on and
war-med with stlrrlng unti | ther SO|IdS were white.: The solids were renoved
by filtration and the filtrate was concemauated The crystalline residue
was recrystallized from acetone-nethanol (10:1) to give the title conpound,
np 161-[err]. 45™Anal. Calc'd for [eFRsimgkg, s.c)95% confdencegingtz; -H, 8. 65; N
4.81. 45 Founda: C
70.43; H, 8.76; (d) 3-Metho hyI n
Material (1V) pr‘gi’p"éf"égéll n step-(c) Kir,‘,%ltqéc:o A‘R%%%E’H&Q@Lﬂg with 100
m. 1 ON sulfuric acid and heated 4 hOWhﬁ\m@n a steam m;abbn;rhl s solution

. was cool ed i n anite path, basred wtihrTtoncentrated—50—ammontuam

hydr oxi de and ext®¥cted w th methyl ene dRRoride. The extP@@ts were dried
(MgS™), filtere ?0 and concentrat ed. C on the resul t|$g -0i I indicated
tnconpl ete reacti-on. The above procedur S repeated to ve an oil (9.8
g) which G.C indjssghied ~99% pure. Thi s&bl was convertedske a hydrochlori de
salt in 2-propano|, np 255-2600C (deconp). - Anal . Cal c'd for [err]:

C, 65.91; H 7.8&-XN, 4.53. 55 Found: 038" 10 C, 65.57;
H 7.83; N, 4. 39. : e .55 15

GB 2 039 9088 (#MXI 15 EXAMPLE 2 3-HyP¥Fxy- 1 7-met hyl - 69-3&anor phi nan
(VI) A mxture oLf)anle product (V) of Exg le 1, step (d): { .002 m and

sodi um t hi oet hoxrde (0.03 mM 5 (‘prepared from sodi um hy i de and et hyl
mer capt an) - i n 30Hxiv di net hyl for mani de g@ss heated. at reflux 5 under
nitrogen for 3.hours. The solvent was renoved at reduced pressure. The

cool ed resi due V\(akxtreat ed with-water, @dAdified with acet®c acid, then
basified with pot agfl um car bonate and ext racted wi-th methyl ene chi ori de.

The extracts wer@ ied [err] filtered, 0% concentr at ed. e resi due was

5 (1) A 509% reduction in number of phenquumone induced wnthlngs [Slegmund E. A et al, 5

: Proc. Soc. Biol. & Med., 95, 729 (1957)). - :

{2) Antagonism of Straub Tail induced by oxymorphone (2 mg/kg, s.c. ) in 50% of the mice.

In more detailed tests, a preferred compound of this invention, {—)-17-cyclopropylmethyi-3-

hydroxy-6-oxamorphinan [(—)-XI], was compared with buprenorphine, butorphanol and morphine
10 sulfate for analgetic and antitussive actlwty and with buprenorphine, butorphenol and naloxone for 10
antagonist activity.

Table 2 shows that the analgetlc potenmes of all three antagonist analgetlcs were approximately
equal by the subcutaneous route of administration, whereas the oral potency of (—)-XI was markedly _
better than butorphanol and equivalent to buprenorphine. The oral/parenteral analgetic potency ratio for

15 (—)-XI was comparable to buprenorphine and approximately ten times better than butorphanol. The 18
parenteral/intraventricular potency ratios indicate that {—)-X| and butorphanol penetrates the blood-
brain barrier more readily than elther moiphine or buprenorphlne and to about the same degree as each
other.

Table 3 shows that (—)-Xl is about twice as potent as butorphanol in blocking the effects of the

20 opioids, oxymorphone and morphine. A comparison of the oral/parenteral potency ratios relative to 20
antagonist activity also shows that the oral/parenteral ratio of {—)-X! is superior to burophenol and
about equal to that of buprenorphine. The very poor oral/parenteral potency ratios for naloxone agree
with its relative lack of oral activity in man except at exceptionally high doses. ’




- crystallized fromacetonitrile then converted to a fumarate salt in 1 : '
-propanol (3/4 funaric ‘acid per nolLe 1 0 of base as indicated by nnr anfl’ 2
anayysi s) , mp- 21 3- [err] (deconp). 10 Anal. Calc'd for =
[ erriZ C, 65. 87 H 6.99; N, 4.@B. 2FRa9n6€0s B 12 '

C, 65.36; H /.22 N 3782 20, 0. 76 EXAMPLE 3 3- Vet hoxy- 6- oxanDrphlnan

(MII1) 15

15 A refluxing m xture of the product (V) of Exanple 1,

‘step (d) (O. 029 m

‘obtained from8.9 g of the hydrochloride salt) and 10 9 pot assi um car bonat e

in toluene (100 m.) was treated with a solution of phenyl
i-n toluene (50 m.).

(13.5 g; 0.086 m
for 40 hours.

| ayers were separated _and the 20 .

NaCl, dried [érr],
a mxture of 400 m.
hydr oxi de and heate
reduced pressure. T
nmet hyl ene chl ori de.

concentrated to give
hydrogen funarate sglt f

Calc'd for [err]:
C, 64.19; H ©6.94;
7- Cycl opr opyl et hyl -
30 (a) 17-Cycl oprop
free base of the pr
of the hydrogen fu
triethylamne (1.5 n
chloride (0.58 g; O.
35 for 2 hours this
| ayers were separat €
with water. The 3q
met hyl ene chlori &e.
concentrated tO ¢ ve
as an oil. Thi§ &1
suspensi on of Zi it
“m.). This miXtuhe v
m xt ur e was 462.’

z

_ filtef
car bophenoxy- 3- net hoxy- 6

N

4

This m xture was heated at
The reaction mixturé was cooled and treated with water.

chl or of or mat e
refl ux
The

organi ¢ extract washed with saturated

d,
o
Or
e

2
at

a

agp
o

i pan o Vil )
- T007TM @ wat
br 40 hours.

concentrated|to give crude 17- 20

his material was treatéd with
r and 48 g potassium- '
he 2- propanol was renoved at

e repidu
The

cru

eX g
de & i

71~[
drgx

3- hy

ux
3

*o%:_

Wa g
ctos
tfe]2
-p

C
XM
- & bxahoephBnad

VH
sa
ag t
m. i

3.
hy
8t
dugt
ra 'ﬂe
i

0 5

b diluted wit
we:eadr

i

opanol (9.8

63.98; H 6

PLE 481 £ o

b4

nel hoxy- 6- oxano

wat er and extracted with
rr], filtered, and

ich was purified as a
), np 231-233C. 25 Anal .
71; N, 3.73. Found: '

Xl) 30
phinan (X) A so{utlon of the

I)o
) i

a
n

pf Exanple 3
N Ret
ed wth®a 3ol
et hyl ene chl o

0. 005 m obtained from1.9 g

Ianeocmlorlde (30 M.) and

ution of cycl opropyl carbonyl
ide (5 mM.). After stirring

[ ure

d §nd th

Thg exé?

X7t c¥c
dlgsolgé

m al um n
lasSh
HT

po -

was
9

SW

cts
opr

ion
nlh

sc

treated with
3% mt hyl ege
br @ ewy r &ct €d
wer e conbi ne
ppy! carbonyl -

di l ute hydrochloric acid. The
chloride |Iayer was washed
with two nore portions of

I, dried [err], filtered, and
B - nethoxy-6-oXanDrphinan (X

t et rghyﬁr ofu
ydel de (6. 53
reflux for

11

«© .
-

113
12

an (20 mM.) was added to a
) in 40 tetrahydrofuran (20
hours, To this cooled

sc
. vent.
23
53
24
81

Mouse Writhing

po

Sc

0.30
0.27
51
3.1

0.028
0.045
0.26

0.021

0.0012 | -

0.0004

0.0019
~0.0032

Intraventricular

Compound

Butorphanol

(=)=XI
Buprenorphine

_ Mo_rphine SO,

Butorphanol
Morphine SO,

(=)-Xi
. Buprenorphine




'ousTy added sat urat ed aqueous sodi um hydroxi de. The reaction m xt

war med until the solids were conpletely white. Solid sodi um sul fat e V\.ds
2d and the-solids were renoved-by filtration and washed well with eth%ls
48 e. Concentration of the filtrates gave the title BBcH98R 9B B ¢) 13
whi ch was converted to a hydrochl oride salt in ethanol (1.5 g), np

259- 264C. 16 o T _ E _
GB 2 039 908 B 16 Anal. Calc'd F§&r;: C 68.66:
H 8.08; N, 4.01. Found: ANTAGONIST ACTIVITY C, 68.38; H,
8.02; N, 4.02. (b) 1 7-Cyclopropylnethyl-3-hydroxy-6- oxanor phi nan (Xl) The
product (X) ¢f—step (ay was denethytrated to produce tne it e proau usi ng

sodi um 5 thijoet hoxi de in di mephyl ingm{ga@;«gl@omaeﬁ&gel_igﬁg,er al procedure
described inj{Exanple 2 The uaquLf ing titl product was converted to a

hydr ochl ori de _salt in 2-pr 8ano| cont ai ni ng a by dr ops - of wafer, [err]
(deconposi ti ¢n of hydr at ) JORfaPhong-ypduceq f&r e {iorehine A“t39°"'s“{3 &6.- 71 H
7.89; N, 4.06;.H20,- 2.55. KFoun$traub Tail A + Rat Tail Flick, ¢6. 00;

7.78; N, 4.0%; H20, 2.83. Jo—EXAMPLE S :
10 17- Cycl obyt yl @empoytd 3- hydr exy- 6- oxanonphi n (-XISV) (a) ra sc
7- Cycl obut y| gethyt=S=rethoxyy=—t6-oxamorphrfar—{t Xttt —The—gemeratf~—procedgur e of
Exampl e 4, sfep {glxwas repeafnd, exqgpt {thas the cacl opragyl gar tqgnyl 15
‘chloride utiljized therein Was replaced by an eqyival ent anount :
cycl obut yl cagbonBitorphdnolr i d¢. 0798e titls@é 15 P8 odycto-48as pu122f|qd é$ the .
hydrochlorldee salt _frop etra w th nmp {202-[efr] nal . ¢ d for{[err]:
C 69.31: H, %upr(morp Elg{?nd I\PD - -U.Osé . ggé 1£ |
69.38; H, 8.F% 6 N&ioxbnd 2. (t) alog’- Q/clwbuqylmt hy! -0301bydr oxy.7 64 oxaeror phi nan
(XI1Vv) 20 The product J(XI111) of step W' . duce
the title product u5| n SOdI um 20 thi oet ho><| de | n d| met[}%l for manm de by the

gener al u aneo sadml ?6 l-r n iC %ve?gegt‘ esa gfq’n‘(%\gm urified as
a crystj Axnﬁat fmbd 41 '& tgs Tty Sl burler 1] :
C 76 6 eﬂs t a@@a si |f| ong EfQdf¥on of act:vnty than elther butorphanol or morphme sulfate )

7 6 60; H, N, 4.51. 25 EXAMPLE 6

TABLE 4

3

Comparative Antitussive effects of (—)—XI, Butorphanol and
Morphine Sulfate in the Unanaesthetized Dog

Percent Inhibition of Cough Response

. Compound and

Dose (mg/kgsc) |N | 15 30 60 120 180 240 300 min
Butorphanol® 0.1 |5 % . % 92 84 84 41 28 -
Morphine 80,2 0.1 |6 52 70 86 67 41 41 32 -
(=x1° 0.0s |1 | 100 100 100 100 100 100 100
(—=)-XI . 0.02}3 %0 - 99 88 70 67 67 64
(==X 0.01|2 | 3 8 86 98 62 50 24
(=)=x1 0.005] 1 7 52 15 41 4 . 7 33

‘ED;‘, = 0.01 mg/kg sc; 2EDg, = 0.04 mg/kg sc; 3ED,, = 0.006 mg/kg sc

The oral antitussive ED,,,, in the unanesthetized dog for the above three compounds have been
determined to be as follows:

10 Butorphanol ED,, =0.32 mg/kg po - : 10
Morphine Sulfate EDg, = 0.62 mg/kg po
(—)-XI ED,, = 0.04 mg/kg po



+ (-)-3-Methoxy- 1 7-nethyl-6- oxanDrphlnan [(-)-V] (a)
ﬁ&ﬁcarbethoxynethylldlne 6- car bonet hoxy- 8- met hoxy-3- nethyl- 1

, 2,784, 5, 6- hexahyd ro-2, 6- met hano- 3-benzazocine [Il, (-)-isoner series]
The general ‘procedur e of Exanple 1, step (a) mas repeate@s £)038pbod kat tfae
racemc b- 30’caﬁ5‘hetnoxy 8- netnoxy 3-mernyr-
no- 3- benzaZOC|ne (1), utilized t her ei n-

1-oxo-1, 2, 3, 6he,x . ’grrg

was repl ggbepq‘ n@i{qﬁ\ﬂ ﬂj%ﬁi gjﬁ-- HB H‘f‘e“bﬁs pg:gt aéBP?E:(Q}ﬂl?hmaﬂg t:(n? as %?szqga
(prepare nd h ReRE: i@r i i e i

T 167). T o ae Ea et ot AL B ol oo TR b 1)
of a di)ubu.semmme(dmmtéthns;)thmmuuncprd@(aﬁsﬂmeacMhsMcnmgmdw rdldscaﬁtfrms 35 5in

t he next neithe qmppmﬁmo\d@t@v nlwmcai epeode;_t:e liability in this test model. The compounds were

35 (b) "( '%%"1 EéFF ‘i:-b@;{lﬁ‘e 'ﬁetn g:dewemombn;etdq ersmm umd(weK

e o i gﬁ%?ﬁf%? R T @ﬁg .
t t —Ja

obt ai n thﬂl&:ﬁr %m}'é%]‘ﬁﬂéj al'ﬂapta Qﬁéi 2 me %ﬂ -I4 :Lb lc

for [err]: The following examples are mtend@i to@lﬁJs ¢ thidinvéntled wutNaut m #Rg it in any way.

Found: : : C, 65.94; H, 7.42; N, 3.

H20, 0. 58xamede1(-)- 11 : ' g .

[err]- (ZS-WﬁﬁxﬁXYQidM)imﬁadwﬂﬂmmet hyI 8- met hoxy- 3-net hyl -1, 2, 3, 4,5, 6- hexa
hydr o- 2, 6- net hano- 3- benzazocine [ (- -nddpe product [(-)-|I II] of step (b)
was treat ed according to the proce Fxample 1, step (c), to 45
obtaitp the title product in 87%c>(| [err] (c 1 15, chloroform. 45
17 ' v - GB
2 039 908 B 17 Anal. Calc'd for ferr]: - o
70. 07;  H(a) 81-83sbeiNoxythethidife0s! Bdibomethoxy-8-methoxy-3-methyl-1,2,3,4,5,6-hexahydro-2,6- C
70. 20; Hme®adB3- béd;zaﬁcnﬁé;(u)(d) (-)-3-Methoxy-1 7-net hyI 6- oxanor phi nan
[(-)-\/] The 'eeeft v)phoe%hoobacsta@rﬁ 60 Odvmkin bergered 80 mtloasdony addedthe

pro ph persion in gyieqal ?'b&lmgfd m‘:@n@ne POami ﬂ?\as

requi redr"ﬁa‘wﬁ?x gi e %f“fa M i °Wi§ Efg 38 8

hydr ogenp figf:¢ A1€,18 Mlberﬁgﬁﬁ( ﬁ% agale% an & B's(aj

met hanol il banad 4566*& 3@*0 8.Th ¢ Bixfuke was allowed to cool overnight{

3. 60. Fowntdr (100 ml.). The benzene layer was separated, washed with saﬁﬂat&ﬁ\ladl‘koltﬁlog JdrlecN,Mg%O‘bﬁ
filtered, and concentrated. The residue was taken up in acetonitrile, washed with n-pentane and

concentrated to give an oil (14 g). GLC analysis indicated this material to contain about 88% of a
mixture of isomers of the title compound.

. {b} 11a—Carbethoxymethyl-6-carbomethoxy—8-methoxy-3 methyl-1,2,3,4,5 6-hexahydro-2 6-methano-
- 3-benzazocine {ill)
30 The crude material (ll) prepared in step (a) (14 g) was taken up in 200 ml. ethanol and 30
hydrogenated at 45 psi using 3.5 g 10% palladium on carbon as catalyst until the theoretical hydrogen
. uptake was observed (~40 hours). The catalyst was removed by filtration and the filtrate was
concentrated to leave crystalline material. This material was recrystallized from ethanol-water to glve
_ the pure title compound (8 g): GLC analysis indicates > 98% purity; mp 117—118°C.
35 AnaICachforC oH2;NOyg: - C,66.46;H, 7.53; N, 3.88. 35
Found: - C,66.17,H,7.38; N, 3.98. '

{c) 11a-{2’-Hydroxyethyl)-6-hydroxymethyl-8-methoxy-3-methyl-1,2,3,4,5,6-hexahydro-2,6-methano-
3-benzazocine (V)
. A solution of the product (Ill) of step (b} (4.1 g; 0.0114 m) in tetrahydrofuran was added to a

40 suspension of LiAIH, (1.7 g) in tetrahydrofuran (100 ml.). This mixture was heated at reflux for 19 hours. - 40
After cooling, this mlxture was cautiously treated with 5 ml. saturated aqueous Na,SO, solution and
‘warmed with stirring until ther solids were white. The solids were removed by filtration and the filtrate
was concentrated. The crystalline residue was recrystallized from acetone-methanol {(10: 1) to give the
title compound, mp 161—162°C.

45 Anal, Calc'd for C,,H 26NO;: C.70.07;H,8.65; N, 4.81. , 45
Found: . C.70.43;H,8.76; N, 4.64.

(d) 3-Methoxy-17-methyl-6-oxamorphinan (V) :
Material (IV) prepared in step (c) (1:1.6 g; 0.04 m) was treated with 100 ml. 10N sulfuric acid and

heated 4 hours on a steam bath. This solution was cooled in an ice bath, basified with concentrated .
50 ammonium hydroxide and extracted with methylene chioride. The extracts were dried (MgS0,), filtered, 50

and concentrated. GLC on the resulting oil indicated incomplete reaction. The above procedure was

repeated to give an oil (9.8 g) which GLC indicated ~99% pure. This oil was converted to a

hydrochloride salt in 2-propanol, mp 255—260°C (decomp).

Anal, Calc'd for C,,H“NO -HCI: C,65.91; H, 7.80; N, 4.53.
55 Found: ' C.65.57;H, 7.83; N, 4.39. 55



EXAMPLEY .7

10 (-)-3-Met hoxy-6-oxanor phirnan [(-)- VlII] The general
.m:edure of Exanple 3 was repeated except that the 3-methoxy-1 7-net hyls-et
oxghotphi nan (V) utilized herein was replaced by an equiGBoRa03sS08 & of 18 he
orresponding (-)-1somer 15 [prepared 1n Exanple 6, above|[, to produce the
title cogp ﬂ%ﬁglt was isolated as (+)-hydrogen tartrate 15. from

met hanol . . . 9@2) err] (c 1.17; water). Anal. Calc'd for
lerr]: H}pm Lv‘é{h&lsﬁ;}%& "M” 7.23: N, 4.19. Found: o

C, 63.69; H 6.96; N 4.03: [err], 1.07. EXAMPLE 8 20

(-)-17-Cycl opropyl net hyl - 3- hydr oxy- 6 ﬁff‘ﬂi nan [ (-)-XI]

20 110 (a) (-)-17-Cycl opropyl net hyl - y- 6- oxanor phinan [(-)-X The
general procedure of Exanple 4, st®p (a)[wa repeat ed except that the

3- et hoxy- 6- oxanor phi nan (VI [1) utili ze erei i was repl aced by an-

equi nol ar a un ooftt he )e ondi n steP " somer repar e% tih
shoves, e i il
25 (-)- hiAsmem £ e aﬁi e e “*oz
S water). Ala&led wﬁ]atrvﬁted atfrdH' edlvidth'abétic acid, thém babi tasd! ur:)?@arb xtra :
C 61 03 withimethyRB8e cHiyride.. TRe ext@bts wief2)dried (Na SO4) filtered;, and concentrated The resudue was

?"l - Cypubtaliired frpmrae ethlytrﬂeiihhw,tn d ®-adwaaretesali indrprépandl {34 fumaric acid per mole
30 T pP,t;gpac;tE;p ic ngy a'ﬁ@g‘q\;{%)m%@—d%ﬂﬁ#ﬁﬂ@d ;i t he gener al 10
e

procedurg fﬁ‘oﬁf%‘tﬁ the titleSftx mgt %éed as a
crystall | ne ( )-tartrate hem hydrate from ﬁ‘}eﬁ FEno! ér [err]
(deconp) exh@ptds (¢ 1.13, water). Anal. Calc'd for [err] C, 66.55;

H, 7. 58; N33VetBoxy- &« dxhmorbhitan (vih ~ Found: ' C, 66.47, H,

7.55; N, 3.64; H20, 1.26. 35 EXAMPLE 9 3- A cet oxy- 1
7-cycl-opropyl met hyl - 6- oxanor phi nan ( "ol ar quantrtres of 1-

7-cycl opropyl met hyl - 3- hydr oxy- 6- oxa (X)), acetyl chloride and 40
pyridifne are nixed together in dryohethy[ene chloride and the resul tant 15
m xture is heated at refl ux for 40 sev hour's to produce the title
conpound.

A refluxing mixture of the product (V) of Example 1, step (d) (0.029 m obtained from 8.9 g of the
hydrochloride salt) and 10 g potassium carbonate in toluene {100 ml.) was treated with a solution of
phenyl chloroformate (13.5 g; 0.086 m) in toluene {50 ml.). This mixture was heated at reflux for 40
hours. The reaction mixture was cooled and treated with water. The layers were separated and the
20 organic extract washed with saturated NaCl, dried (MgSO,), filtered, and concentrated to give crude 17- 20
carbophenoxy-3-methoxy-6-oxamorphinan (VIl), This material was treated with a mixture of 400 ml. 2-
propanol, 100 ml. water and 48 g potassium hydroxide and heated at reflux for 40 hours. The 2-
propanol was removed at reduced pressure. The residue was diluted with water and extracted with
methylene chloride. The extracts were dried (MgSO,), filtered, and concentrated to give crude title-

25 product which was purified as a hydrogen fumarate salt from 1-propanol (9.8 g), mp 231—233°C. 25
Anal. Calc'd for C,st,NO .CHO,: ~ C,63.98;H,6.71;N., 3.73.
Found: . C;64.19;H,6.94; N, 3.71.
EXAMPLE 4
1 7-Cyclopropylmethy!-3- hydroxy-b‘-oxamorphman X
—‘tcuz-ﬂ
30 - < ~ 30
S ' HO Xz ' : :

o]

{a) 1 7-Cyclopropylmethyl—3 methoxy-G-oxamorphman x
" - A solution of the free base of the product (VIil) of Example 3 (O. 005 m obtamed from 1 9 g of the
hydrogen fumarate salt) in methylene chloride (30 ml.}and triethylamine {1.5 mL) was treated with a
" solution of cyclopropylcarbonyl chloride {0.58 g; 0.0055 m) in methylene chloride (5§ mi.). After stirring
35 for 2 hours this mixture was treated with dilute hydrochloric acid. The layers were separated and the 35
methylene chloride layer was washed with water. The aqueous layers were extracted with two more
“ portions of methylene chioride. The extracts were combined, dried (MgSQ,), filtered, and concentrated
to give 17-cyclopropylcarbonyl-3-methoxy-6-oxamorphinan {1X)-as an oil. This oil dissolved in
tetrahydrofuran (20 ml.) was added to-a suspension of lithium aluminum hydride {0.57 g) in
40  tetrahydrofuran (20 ml.). This mixture was heated at reflux for 18 hours. To this cooled mixture was 40
cautiously added saturated aqueous sodium hydroxide. The reaction mixture was warmed until the
solids were completely white. Solid sodium sulfate was added and the solids were removed by fiitration
and washed well with ethyl acetate. Concentration of the filtrates gave the title product (1.5 g) which
was converted to a hydrochloride salt in ethanot (1.5 g}, mp 259—264°C,



18 & GB =
034908 B 18 EXAVPLE 10 1 . ' r@
7- @ed opr opyl met hyl - 3- ni cot i noyl oxy- 6- oxam)rphl nan (Xvl) Equi nol ar anou )
of 1 ¥cyclopropyl nethyl - 3-hydroxy- 6- oxanor phi nan (Xl ). G# 2003negs &hl oté de
5 hydrochl oride and pyridine are m xed together in dry nmethylene chloride
and t'he ghatcdlc® t S reflux fog { oduce the title.
coimpound FourfAMPL f%ﬁcf’h?ﬁf;qAﬁl yl - 3- hydr oxy- 6- @égg‘,’%ﬂﬁr@%ﬁaﬁ AdgsVI11) 10 (a)

17- Al Iyl - 3- met hoxy- 6- oxanor phi nan (XVI 1)

10 Am xtmrécmommem Blraxy-®rmxapbrphiean (KYI 1 1) (0.005 n), allyl brom de
(0. 006 g%élﬁén@iggf%é?’wﬁﬂﬁ@t*(@t to prodgk e titla oedusjusing dogiums heat ed

refI ux Y thejgen zpwe?de dgsagbedin EBampler2aThe resyltioe fitle at d
The resi 9% TYAGkIeridp saltin 22eqpponl pupiningG 3few AFpE Ot yater PR 140Phe

extract sA,aar/e:adrdlf&d; o Hg,nqb(qwcent rated t©egihysy I ot und. 15
(b) 17- Abdugd:- 3- hydr'jo-gy- -oxam)rphl nan ( XVl 11 )%s.00: H, 32’2 ﬂ 2g?eﬂcfg%§

15 The product (XVI1) of step (a) is denet hyI at ed by t he general procedur e

the title product. -EXAMPLE 12 1 10
7 (3 3 ﬁyﬁ@fﬁyﬁ'ﬁﬁ’rﬁff’?y@xhﬁcﬁxﬁﬂifg ”%(élr‘fbrphl nan (XX) 20 20 The general
procedure of Exanple 11, Steps (a) and (b), is repeated, except that the
allyl bromde utilized therein is rept ; an equi mol ar amount of
3, 3-dinethylallyl brom de, and theget ,L£onpound is thereby pr oduced
EXAMPLE 13 25 3- Et hoxy- 6- oxanorp,
25 xxx (-a) 3-Acetoxy-1 7-net hyl -¥-oxanpr ghi n¥h (XXVI) A m xture of the
product (V1) of Exanple 3 (free base) (5. 01 m and 20 nml acetic anhydride
I s heat as] 1aicybiButdimétayi-32métaskyB-oxdBroRiX&ARM) acet i ¢ anhydride is renoved at
reduced pr cE®igeneral ploceduesif ExaenpBQ, stbrs(al wasabmeted skdeptithhtithecyslogibpymadanponat e

and dRt rchlotidechtilijed therpirt was| rentased byl aprendivalént apeund ofoeciotintyldaibonyd chioridie. T(betmmu n1d§
product was purified as the hydrochloride salt from ethanol, with mp 202—206°C.
Anal. Caic’d for C,,H,gNO,-HCI: C,69.31;H,8.31;N, 3.85.
Found: _ " C,69.38; H, 8.56; N, 4.02.

{b} 17-Cyclobutylmethyl-3-hydroxy-6-oxamorphinan (XIV)

20 The product (XIIl) of step (a) was demethylated to produce the title product using sodium - 20
thioethoxide in dimethylformamide by the general procedure described in Example 2. The title product
was purified as a crystalline base from 95% ethanol; mp 197—198°C.”

Anal. Calc'd for C,gH,,NO,: | C,76.64; H, 8.68; N, 4.47.
Found: L ~ C,76.60;H,8.51;N,4.51.
25 EXAMPLE6 | _ _ 25

{—)-3-Methoxy-1 7—methyl—6-oxamorph/nan {(=)-vj

"lC!!3

{

ey —)— v
(] o

(a) 11—Carbethoxymethylldme-G carbomethoxy—8-methoxy—3—methyl 1,2,3,4,5,6-hexahydro-2,6-
methano-3-benzazocine [Hl, (—)-isomer series] .

30 The general procedure of Example 1, step (a) was repeated except that the racemic 6- © 30
carbomethoxy-8-methoxy-3-methyl-11-oxo-1,2,3,4,5,6-hexahydro-2,6-methano-3-benzazocine (I) .
utilized therein was replaced by an equivalent amount of the corresponding (—)-isomer (prepared
according to the procedure of Example 40 of U.S. Patent 4,016,167). The title product was obtained in

) 82% vield as an oil (~93% purity) of a double bond (cis/trans)isomeric mixture which was used directly
35  in the next step without determining rotation. 35

{b) (—)-1 1ar—CarbethoxymethyI-6-carbomethoxy-8-methoxy—3-methyl—1 2,3,4,5 6-hexahydro-2 6-
methano-3-benzazocine {(—)-1i]
The product of step (a) was treated according to the procedure of Example 1, step (b), to obtain
the title compound, mp 107—108°C,[a]22—44.8°; [)22,—~191° (c 1.0, methanol)
40 Anal. Calc'd for C,gH,,NO,: C,66.46:H,7.53; N, 3.88. 40
Found: C,65.94;H,7.42; N, 3.71. H,0, 0.563. ’

{c) {(—)- 11(1-(2'-Hydroxyethyl) -6-hydroxymethyl-8-methoxy-3-methyl-1,2,3,4,5,6-hexahydro-2,6-
methano-3-benzazocine [(—}-1V]
a5 The product [(~)-1li] of step (b} was treated according to the procedure of Example 1, step (c), to :
obtain the title product in 87% yield, mp 186—188°C, [(r]22—57 7°; [al23,—259° (c 1.15, chloroform). 45



; : @
8908 B 19 (b) 3-Acetoxy-1 7-car bophenQXy 6- oxam)rphl nan (XXVI 1) AZ" ’.: €
mxtiure of XXVI (0.01 m) from Step (a) above, 4 g potassium carbonate an(i:-
pheny1l7chl oroformate (0.03 n) in 50 nl toluene is heat edGBt2 1039|9088 Bor A7
hours. The cool reaction mxture Is treated with water. The tol uene | ayer

I s separgLf (WMgSHA), filtered and OFY S 2g1l0 glvethetltle
pr oduct Fg&/ed%'cc%%qu-clfﬂwused directly in th% Mhrgggqh N, 8183. .5 (c)
17- Car bophenoxy- 3- hydr oxy- 6- oxamor phi nan (XXVI11) A cool ed sol ution of

XXVI | naip-1S8-sfathioky)- 1 Bhethel-§-6kathbrpidnan it—28 1 2- pr opanol err} I's treated
Wi th a sol uThe@rpdoét [(pM‘dQEﬂthfv)hgaéﬁrea@@@%@mg)o theprpcedpe o edpdted @) stirred

under ® nilenhfgeshouss of heati QW%F"-‘E"%E&%"G‘%@"*P 'p%?@! %‘g‘? la fied ®th
phosphor’;ly °%Fé‘|"EF'e<§F?tFaFH%mfth&a&f)'éﬁ(ﬂcet?'é%‘?éa 1?%, eaﬁ %2385’86; ®The
aqueous gyf"éfo}’é JENGARSHRE: W tH et hyl eng giy&k 6l8s; NB@oextracts are '
dried [ epgdg: and . 10' c6nceﬁt?at ed to producecfgﬁ-agn 6.81: ¢.pma,gund (d)

17- Car bophenoxy- 3- et hoxy-.6- gxanor. phi nan { XXI X) A m xture.- of XXVII1 (0.005
m fA@MESAMPLE T) above, et-hyl iodide (0.01 n) and pot assi um carhonate (@ g)
. tn 20 ni—kEMethelor6oxamampinga{r-EWIht reflux for 18 hours: The nmixture is -
filtered and the filtrate 15 concentrated. The residue is treated with-

wat er and extracted wi th methyl ene | gyde. The extracts are 15 dried

- [err], filtered and concentrated t ’g|v he title conpound. (e)

3- Et hoxy- 6- oxanor phi nan (XXX) A_pi&tuf XXI X (9,005 m) from Step (d)
above, 6 g potassi um hydroxi de, “P% m 2 prophitol and. 20 ml wat er- I s heated:-
at reflux for 40 hours. The 2-propanol is ifenoved at reduced pressure. The
20 resul t anie geherdl pfotedufe oF Exahiplil Dlaskegetet BByt thdl the@InOthoxel.7-méRyldXt r act s,
ar e dri esarp@phijanfly)luilizee berein svas &placwirby embquirhdal atrouobtie caresprmding {-H dsomer
6ﬁncﬂpre@m\wvﬁ@mm 61 abpvedtoptodas gquetchy ou@détwa; splagpd@es Gridivgrmoendprtratex4Isy)

(a) 3- H;f'd’ g%@@@‘df‘%& aFH°: [l H;) pte am)rphl nan (Vil)

i s dene r' M thi oet hoxi de 'c“ss g‘ dﬂ(&gmam de. by o
t he genera procedure of Exanple 2 -to produte ??fe é pro ﬂCt {b) " o
17- Cycl eRAMPYE &#ar bonyl - 3-hydroxy-6- oxanor phi nan (XXXII) The product XXXI of
St epa4 a)_»m.@%pwﬁeawrarwdwbmmpmans(m» in methyl ene chioride (3qon)

S

{a)} (—)-1 7-Cyclopropylmethyl-3 methoxy-6-oxamorphinan [{—)-X]
The general procedure of Example 4, step (a) was repeated excépt that the 3 methoxy-s-
oxamorphinan {VIIl) utilized therein was replaced by an equimolar amount of the corresponding (—)
25 isomer [prepared in Example 7 above], to produce the title compound. It was isolated as a crystalline 25
(—)-hydrogen tartrate hemimethanolate from methanol, mp 190—1 92°C, [a]3*—49.5°; [a]33,—178° (c

1.02, water).
Anal. Caic’d for C,oH,,NO,-C H ¢0g 1/2(CH, O‘ C.61.36;H, 7.36; N, 2.92.
Found: C, 61 03 H,7.39:N, 2.77.
30 (b)(—)- 17-Cyc|opropylmethyl-3 hydroxy-ﬁ-oxamorphlnan [(-—)-XI] ' : i 30

The product [(—}-X] of step (a) was demethylated by the general procedure of Example 2to -
produce the title product. It was purified as a crystalline {—)-tartrate hemlhydrate from. methanol water
mp 243—249°C (decomp), [a]3*—61.1°, [a]33;—229° (c 1.13, water). e

- Anal. Calc'd for (C, H, N02)2CH 0412(H,0:: = ~ C,66.55;H;7.58;N, 3.70; H o 117, _
35 Found: - C.66.47,H,7.55;N,3.64; H,0,1.26. - 35
EXAMPLES

3-Acetoxy-17-cyclopropylmethyl-6-oxamorphinan (XV)

Equimolar quantities of 17-cyclopropylmethyi-3- hydroxy-6-oxamorphlnan (X1), acetyl chloride and
40 pyridine are mixed together in dry methylene chloride and the resultant mixture is heated at reflux for 40
several hours to produce the title compound.



m@thfl ene chloride (5'm). After*30 stirring for 2 hours the mixture is

trregated with-diflute hydrochloric acid. The |ayers are separated, the 30
met hyd ene chl oride |layer is washed with water, and theGBq®38s3d8Bers 18re
extracred W T TWO nore portions ol netnylene chloride. The conbl ned

met hyl ene chl oride | ayers are drled [err], filtered and concentrated to.

gi ve t REAMPLE 0 product .. (c r.op rbonyl 3- et hoxy- 6- oxanor phi nan
‘if?@‘zy@l'""f’.% &lﬂf’et’x

( XXXI | |Ty-Cyglopropylmeihyiz3si Step (b) (XXXI1) (0.005 m,
ethyl iodide (0.006 m -and potassium 35 carbonate (2 g) in 20 m of
acetonitrile is heated at reflux for homrg=[The m xture is then filtered
and the filtrate is concentrated. ¢§i due is treated with water and -
extracted with ethyl acetate e are dried [err] and.concentrated
to give the title product. ( 17- Q/cl oropii‘lfrret hyl - 3- et hoxy- 6- oxanor phi nan
(XXXI'V) 40 The product of Step (c) (XXXII1) (0.005 m in

t et r ahydr ofdifAdlarlafiduith df 175cyABSES I i3 SHEBES bithoRthinai kil AiddBhdyi HQ‘ num
'hydr5d€hy6r6c%nd6)nd ﬂlr’.a.as 5rah§§da &hann‘z hetFylene M B the %&&‘!Feﬁ‘sigzt:f sat ed gat
refl ux refbuxfdk3 rhmu:@prodﬁhethatméwh@ourw t hen cool ed and saturated sodi um

sul fat.e_sol ution (1 8 m) and a few drops of dilute sodi um hydroxide are

cautloféﬁ"g@?]&% mxture is warmed until the solids are conpletely
whi t e it P "é"d‘l"f’@f”é"’i@wé{ﬂded the solids are renoved by filtratian

and washed well with ethyl 45 acetate. Concentration of the conbi ned
filtrate and washes gives the t|t e g oftergtca=cn, 45 STATEMENT OF | NDUSTRI AL
APPLI CATI ON The N-substituted 6- ?‘phl nan conpounds of the present
invention are | ow abuse anal gekd c rd~parcoti c anal getics.  They are
prepared by total synthesis from 6-cay fEthoxy- 8- met hoxy- 3-
met hyl - 11- oxo- 1, 2, 3, 4, 5- hexahydr o- 2, 6- net hano- 3- benzazoci ne and are not
der wedfaf fﬂmypﬁlrﬂém&@&o%nlﬁ%rﬂ%aq i

CLAI M5 A mikure oP3-Aidthol)A6-Bdmorshiriah &11f) 00.008 @), ally! 5543 B. QR and potaskfin( b)
3 Acet ooarbotatd (mgaﬁdmrhmanmu&mmmraphﬂm& 18%sMis) The Arixtar tstiifteredind®@/l (0. 01
m frorfitSitegen ﬂ'ggtfbd'\heresmg edtedbwith nvaterant exiaicted withl ethhlecatiteThe pdfactsmat e
(0. 03-. e fiigd o) Bl qgageatrated togive e tile cerapqupd: f or 24 hours. The cool :
reag O(B)WK'J] rgx eat ed Wéﬁq,}éﬁ The tol uene |ayer is separated
dri eg err }he &Ju ?ﬁa‘:g g e%lq)ythe general procedure of Example 2 to produce s

the tl_tle product.

EXAMPLE 12
17-(3',3'-Dimethylallyl)-3-hydroxy-6-oxamorphinan {XX)

ci 3

H-CH -CHBC\
cl

3 ' '
20 o _ 20
Ho xx
' o
The general procedure of Example 11, Steps (a) and {b), is repeated except that the allyl bromide
utilized therein is'replaced by an equimolar amount of 3 3-dlmethylallyl bromide, and the title
compound is thereby produced.
EXAMPLE 13 _ ' ' ' 25
25  3-Fthoxy-6-oxamorphinan (XXX) _ '

NH

el }Cﬂ. ,0 L

{a) 3-Acetoxy-17-methyl~6-oxamorphinan (XXVI)
A mixture of the product (V) of Example 3 (free base} (0.01 m} and 20 ml acetic anhydride is
heated at 100°C for 2 hours. The excess acetic anhydride is removed at reduced pressure. The residue -
30 s treated with dilute sodium carbonate and extracted with methylene chioride to produce the title .30
compound.

-
treated with a solution of cyclopropyl carbonyl chloride (0.0055 n) in @



\ :
i 5 give the title product as a crude oil used'directly in the next .

_ 3 on. 5 (c) 17- Carbophenoxy: 3- hydr oxy-'6- oxam)rphl nan - ;" e
(YA 1) A cooled solution of XXVII from Step (b) above (0.01'm-in 25 ntN
2-propenol [err].is treated with a solution of potassi unsiyxloaxighs 63 g9in
25 m vvater and s strrred under- nltrogen at [err] tor 2 hours. The -
reactJon ture T%Z d|f|ed vmth phos OI’IC acid and the 2- propanol

rem)ved m . xt ur tracted wth
E‘f e Rt %ﬁ% L4 1‘f Gty ngaLghed (o
5

net hyl en&eﬂﬁll‘ﬁ)&bfﬁﬁnate
P fsanke e crin dQK@EEﬂ

produce fieird tbtrleaﬁed:nmn& OThe(; t
( XXI X)5 Atoryv»tmertme@foda@(vubmddhm&i dii)sctfyf'rﬁmh S&)@fbaéﬂb}t aE)ove et hyl i odl de
(0.01 m) and potassium carbonate (2 g) in 20'm "acetonitrile is heated at
refl ux ft&t'&@arh‘aﬂ!rﬁrsoxw?ﬂ@drmvﬁ B*aétorps""?!'(%ﬂléd and the fil trate 15
concentrate T;o ‘f HUQ(V' oRanald b‘%fc\’/\ﬁsffﬁated

( .
ey e gl '&tz w g} %tgﬁz Jprpdg'Cime
conceny r ghad retﬂ,eqhﬁfé'%ug Ruuld i )era& ° e i ik Gy garm@g

A mi Xt ur éoneéntridét ¥o frbduddne Hle Edntpdur. OVE pOt aSSI um y r*oxi d
. m 2- éropanol and 20 m- water is heat ed at refI ux for 40 hours. The

. 2-propan@l 11- §afbmhewd-3atthqﬂe@mw imodXKg. The 20 resultant mixture is
' extracte £0-Q9% ey fio ‘epﬁﬁbabe»'@t ?thtdt‘%"dal“eoﬁ'r“?@@ garbangtet er ed
.and @) g) ce T tte % icrilu r 8 H;?waoﬂ ‘Sﬁ htr e 15
r-Orclopg e iy m a0 e c gexc onde. The extractsare” 15
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met hyl engxdierigde (5 ‘ml ). After 30" stirring for 2 hours the nixture is
treat ed W-Chcigbrdoyhortivy8edont-&oiamorbindn (XKX&/)| ayers are.separated, the 30
met hyl en@) @-vavaeﬁeoxa whinpis (XXX8 hed thh vvater and the. a ueous Iayers are
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and methylene chioride layer is washed with water, and the aqueous layers are extracted with two more .

- portions of methylene chloride. The combined methylene chlonde layers are dried (MgSO)), filtered

and concentrated to give the title-product..

{e) 1 7-Cyclopropylcarbonyl-3-ethoxy-6-oxamorphlnan xXxXxim) .
35 A mixture of the product of Step (b) (XXXH) (0.005 m), ethyi iodide (0. 006 m) and potassium 35
carbonate (2 g) in 20 ml of acetonitrile is heated at reflux for 18 hours. The mixture is then filtered and
the filtrate is concentrated. The residue is treated with water and extracted with ethyl acetate. The
extracts are dried (Na,SO,) and concentrated to give the title product.

: (d) 17-Cyclopropylmethyl-3-ethoxy-6-oxamorphinan (XXXIV)

40 The product of Step (c) (XXXIll) (0.005 m) in tetrahydrofuran {20 ml) is added to a suspensionof 40
lithium aluminum hydride (0.57 g) in tetrahydrofuran (20 mi}, and the mixture is heated at reflux for 18 -
hours. The mixture is then cooled and saturated sodium sulfate solution (1.8 mi) and a few drops of
dilute sodium hydroxnde are cautiously added. The mixture is warmed until the solids are completely
white. Solid sodium sulfate is added, the solids are removed by filtration and washed well with ethyl

45 ' acetate. Concentration of the combined filtrate and washes gives the title product. 45

STATEMENT OF INDUSTRIAL APPLICATION _
The N-substituted 6-oxamorphinan compounds of the present invention are low abuse analgetics
and narcotic analgetics. They are prepared by total synthesis from 6-carbomethoxy-8-methoxy-3-
methyi-11-oxo-1,2,3,4,5-hexahydro-2,6-methano-3-benzazocine and are not derived from opium
50 alkaloids. 50

CLAIMS :
1. A 6-oxamorphinan of the formula
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salt ther eo . The corrpoun any of d al ms -3, [err]
cycl oprepyi- Oﬁidbydpylaﬂdormii-hﬁdrm-td%khmo@hm& (XXXI)
) The product XXXI of Step (a) (0.005 m) and triethylamine (1.5 mi) in methylene chloride {30 ml) is
treated with a solution of cyclopropylcarbony! chioride (0.0055 m) in methylene chloride (5 ml). After
30 stirring for 2 hours the mixture is treated with dilute hydrochloric acid. The layers are separated, the 30
methylene chloride layer is washed with water, and the aqueous layers are extracted with two more
- portions of methylene chioride. The combined methylene chloride layers are dried (MgSQ,), filtered
and concentrated to give the title-product.:

, {c) 17-Cyclopropylcarbonyl-3-ethoxy-6-oxamorphinan (xXxxuy

35 A mixture of the product of Step (b) (XXXIl} (0.005 m), ethyl iodide (0. 006 m) and potassium 35
carbonate (2 g) in 20 mi of acetonitrile is heated at reflux for 18 hours. The mixture is then filtered and
the filtrate is concentrated. The residue is treated with water and extracted with ethyl acetate. The
extracts are dried (Na,SO,) and concentrated to give the title product.

: {d) 17-Cyclopropyimethyl-3-ethoxy-6-oxamorphinan (XXXIV)

40 The product of Step (c) (XXXI11) (0.005 m) in tetrahydrofuran (20 mli) is-added to a suspensnon of 40
lithium aluminum hydride (0.57 g) in tetrahydrofuran (20 ml), and the mixture is heated at reflux for 18
hours. The mixture is then cooled and saturated sodium sulfate solution {1.8 ml) and a few drops of
dilute sodium hydroxide are cautiously added. The mixture is warmed until the solids are completely

~ white. Solid sodium sulfate is added, the solids are removed by filtration and washed well with ethyl
45 acetate. Concentration of the combined filtrate and washes gives the title product. 45

STATEMENT OF INDUSTRIAL APPLICATION .
The N-substituted 6-oxamaorphinan compounds of the present invention are low abuse analgetics
and narcotic analgetics. They are prepared by total synthesis from 6-carbomethoxy-8-methoxy-3-
methyl-11-oxo0-1,2,3.4,5-hexahydro-2,6-methano-3-benzazocine and are not derived from opium
50 alkaloids. 50

CLAIMS
1. A 6-oxamorphinan of the formula



. 15 phar maceut ically acceptable salt thereof. “IHI

1§ a7 *The (-)-isonér of the conpound of Claim6, or [““l“mmlulu l I|
acgept abl e salt "thereof. 8. A process for the preparaﬂd‘n 6f &
6- oxaggr phi nan according to any - of Clains 1-7, which progggsSosompsises 2he
conseetttve—steps—of—Ay—tTeatTmy = conpound-of— tie-fornora 20

20 in which R4-is (lower)alkyl with an alkylating or acylating agent of the
formula X-(2)-Win WhICh WIS hydrogen yal kyl,” cycl opropyl, '

cycl obutyl, 25 . _
25 in which R3 is hydrogen or s 0 angyxX i s chloro, brono or
iodo, in an inert organic sol ve presence. of an appropri ate base,

to produce a conpound havi ng ¥8e fornulla 30

30 21
GB 2 039 908 B 21 in which Z and Ware_ as fine above and
when Z |‘shea?"!:%fr'i)'dﬁgﬂge’Prﬁ?‘%‘t’?'k('B)‘/c‘f’?ré%i‘ﬂT?f y! c?asﬂi%tmaet'md‘ﬂ —‘gﬁzcaer educi ng

agent selected fromlithi.umalum num hydride; alum num hydride, di. bor ane -

and sodi um bi s(2- net hoxy_éuh,gg(y,)«%:sum nuoghH 1023 | NordN-du ani c -

sol'vent, to produce a corrp&und\hqw ng thé ula 5 in [ 4 and Ware ..
as defi ned above; and when desired- (C) cleaving the ether function of

conmpound; Xpkch Rls nifdfbdeh ok yISAHIRHIThRERA!HSREH G, (WS aRBRABr Gicdfiofh orROT ON

trifl Lgorb Seutitdily bé@@,bmédmg,g.hbprl de, 1n an inert organic solvent, to 5
produce a cQupewrshdiphinda@f Claien T iawwiith & ik@ydrogen; (lower)alkyl, cyclopropylmethyl or.:mi 2ot s dasg i
10 .i n whiyslbatylsnethyMdrairRé isdgdrdgshion taivealig byl cor a ahatmadeuticatly accept ht»sati re&fl ng

corrpound XXBVA roxemephings P%wq'wqoaequ@mms\/bardfz igywhigh |Rd'567d'?9? T 1.8,
g_| cyclopropylmethyl or cyclo utylmethy and R?is hydrogen or methyl or a pharmaceutically acceptable-
1

salt thereof. 10
4. The compound of any of Claims 1—3 in which R'is cyclobutylmethyl and R?i |s hydrogen ora

pharmaceutically acceptable salt thereof.
5. The {(—)-isomer of the compound of Claim 4, or a pharmaceutically acceptable salt thereof
6. The compound of any of Claims 1—3, in which R1is cyclopropyimethyl and R? is methyl, or a

16 pharmaceutically acceptable salt thereof. 15

7. The (—)-isomer of the compound of Claim 6, or a pharmaceutlcally acceptable salt thereof.
8. A process for the preparation of a 6-oxamorphinan according to any of Claims 1—7, which

process comprises the consecutive steps of

(A} treating a compound of the formula

Ni{

20 B . X1, . 20

in which R* is (lower)alkyl with an alkylating or acylating agent of the formula
C X—2—W
in which W is hydrogen, (lower)alkyl, cyclopropyl, cyc_lobutyl, -
C!13

~Cli=CK,, =-CH=C_ - R,
cuy,

25 ' N —Eﬂ—f or -—E’B—n’ . 25

in which R3 is hydrogen or methyl, Z is

—C— or—CH,—

and X is chloro, bromo or iodo, in an inert organic solvent in the presence of an appropriate base, to
produce a compound having the formula

H={2)-W

30 ' O" | -' 30

®IT
rlo

o



ound 1 5 of the fornula - /4\,*
Ware as defined above, and, if desi red, [

_errhuis Iowerﬁgtl kyl or [erf] I's. nlcotlnoyl ~in an inert org%ni&

¢

convg t| ng by rret hods knovvn per se the pr oduct into a p@rg%ubbg:%lly 21

acceps 0 . & 06 i vie oo oxanmory o C d as
- descri bed I n any one of the Exarrpl es. 20 10. A 6- oxanorphl nan
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f rom whi ch COpI es may be obtai ned . [HeCH W : 5

5. _
.R%0 Lo- _ XXIXX

in which R* and W are as defined above; and when desired
(C) cleaving the ether function of compound XXH or XXII| with sodium thioethoxide, hydrobromic acid, ~

boron trifluoride or pyridine hydrochloride, in-an inert organic solvent, to produce a compound havmg
the formula

Be(2] -

10 | . o 10

in which Z and W are as deﬁned above; and if desired
(D} acylating compound XXIV with an acylating derivative of an acid of the formula

0.
I
RS—C—OH

in which R® is (lower)alkyl or R°COOH is nicotinoyl, in an inert organic solvent, to produce a compound :
15 of the formula ) 15

N~ {2} -4

xxv

H
R0,

in which R%, Z and W are as defined above, and, if desired, converting by methods known per se the
product into a pharmaceutically acceptable salt.
.9. A method of preparing a 6-oxamorphinan substantially as described in any one of the Examples.
20 10. A 6-oxamorphinan whenever prepared by a process according to Claim 8 or Claim 9. 20
11. A 6-oxamorphinan as described in any one of the Examples.
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