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Description

The search for sirong analgesics which also possess minimal potential for dependency hes been
among the highest priority efforts in pharmaceutical ressarch. These research efforis have, to a great
extent, involved chemicai modifications of the opiate structure and the diecovery of novel compounds
which possess morphine-like activity. )

The discovery of endogenous polypeptide opioids has led workers in the field to consider that these
peptides, possessing less rigid structures, might interact with opicid receptors other than those to which
the classical rigid structure opistes, such as momphine, bind.

The concept of multiple opioid receptors has been supported by studies with nalorphine and a series
of benzomorphans which display unusual pharmacological properties dissimilar from morphine, yet
blocked by selective opioid antagonists. [See for exaemple, W. R. Martin, J. Pharmacol. Exp. Ther,, 197:
517-532 (1976)].

The existence of multiple typas of opioid receptors is of importance because of the possibility of
separating desirabie anaigesic and psychotherspeutic effects of a drug compound from the undesirable
abuse potential or habituating effects. _

United Siates Patsnt 4,145,435 describes certain 2-amino-cyclcaliphatic amide compounds as
anaigesics. !n  particular, trans-3,4-dichloro-N-mathyi-N-[2-(1-pyrrolidiny]
has been reported to possess selective kappa oploid receptor agonist activity, and therefore 1o possess
analgesic activity without attendant dependence llablity. [See P.V. Vanvoigtiander et al, J. Pharmacol.
Exp. Ther., 224 : 7-12 {1963)].

United States Patent 4,098,904 discioses certain cis- and trans-N-(2-aminocycioaliphatic)benzamids
compounds, for  example,  N-methyl-N-[2-(1-pymofidinyl)-cyciohexyl}-3,4-dichicrobenzeneacetamide,
which have potent aneigesic activity, making them useful for relieving pain In warm-blooded animals.

United States Patent 4,212,878 discioses certaln  N-f[1-amino-4-(substituted)cyciohexyilmethyl]
benzensacetamide compounds, for example, 2-(3,4-cichiorophenyi)-N-[[8-(1-pyrrolidinyl)-1,4-dioxas-
piro[4.5]dec-8-yllmethyllacetamide, which also possess anaigesic activity with diminished dependence
{iability. -

United States Patent 4,360,531 discioses ocertain N-(2-aminocyclosliphatic)phenylacetamides and
benzamides, for example irans-3,4-dichioro-N-methyl-[7-(1-pyrvolidinyl)-1,4-dioxaspiro{4.5)dec-8-yi-ben-
zamide as analgesic compounds.

United States Patent 4,350,478 discloses certain N-(2-aminocycioaliphafic)phenyiacetamides and
benzamides, for exampie cis- and trans-4-bromo-N-[3-methoxy-2-(1-pyrolidinyl)cyciohexyll-N-methyt-
benzamide as analgesic compounds. .

United States Patent 4,438,130 discioses certain oxaspirocycichexylbenzeneacetamide and -ben-
zamide compounds, for  example  3,4-dichioro-N-methyl-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5}dec-8-
yllbenzeneacetamida, possessing anaigesic activity. ;

EP-A-0146267 and ES-A-8600250 both disciose substiiuted trans-1,2-dlaminocyclohexyl amide
cotmpounds.

The present invention provides certain oxaspiro-2-aminocyciohexylacetamides having ansigesic
activity and useful in the treatment of pain in warm-blooded animals.

in its broadest aspect, the present invention provides compounds of structural formula 1
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wherein n is an integer of from one to six; either of X or Y is oxygen and the other Is —CHy—: R, is
selected from

°/

a) R,

R
5
where R, and Ry are independently hydrogen, fluorine, chiorine, bromine, nitro, trifiuoromethyl, aliyl of
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from one to six carbon atoms, aikoxy of from one to six carbon atoms, or aryl ;

b) 3,4,5-trimethylphenoxy ;

c} RG = |
'\/\z/

where R, is hydrogen, fiuorine, dﬂoﬁm,dkyldfromoﬁetoulwaonm,oraryl.Zb—CHg—
—, =G, OF —NFAy— where Ry Is hydrogen, alkanoyl of from one to six carbon atoms, or alkyl of from
one to six carbon atoms ;

o/

25 where Ry and R, are independently hydrogen, fluorine, bromine, aikyl of from one to six carbon atoms,

or alkoxy of from one to four carbon atoms ; or

where R, and R, are as defined sbove ; where R, Is methyl and R, Is -hydrogen, ‘akyl of from one to six
carbon atoms,

'CHZ-Q . -Cﬁzt:H-cnz, '- ZCICI-I, -cazcnz-©

r
] ’ o]

» NP
'“2‘”‘2@ a "’*‘z‘”‘ZQ" o repcn, \ﬂl .

where R, is alkyl of from one to four carbon atoms; or where R; and R; when taken together with the
nmnmmmmmqmmmmamummmmmm1wm;
and the pharmaceutically acceptabie acid addition saits thereof

in_another aspect, the pressnt ivention provides phermeceutical composiion tsdul for the
treatment of paln in a warm-biooded animal, the compositions containing an anaigesically effective
amount of a compound is structural formula 1 as defined above, in combination with & pharmaceutically
accepiable carrier.

in accordance with yet another aspect of the present invention, there Is provided a compound of
formula 1 for use in the manufacture of a medicament for the treatment of refieving pain in a warm-
bioodedanlmalwhlchtrutnuﬂeompﬂuuuﬁnlnbteﬂngtomm&ndhnudufsuchmntm
anaigesically effective amount of the medicament.

lnmmmaWermMMm,mmhmamhrMng
compoundsofatuchmlfomda1whid1pmoomwhu&ﬂuw&wmoxup&odhﬂm
structural formula 2
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[[.X]

where Ry and Ry are as defined above, Mmacu'boxyllcaddhavlngmostrucmro
R,(GH,)..GOOH

where n, and R, are as defined above, in the presence of a coupling reagent selected from
dicyciohexyicarbodiimide or carbonyldimidazole or with the corresponding acid chioride or acyl
imidazole ; and thereafter converting the product of said reaction, [f desired, to a pharmaceutically

further substituted with the group R, as defined above.

Compounds of the present invantion contain ons or more asymmetric carbon atoms and therefore
exist in various sterecisomeric forms. Additionally, the compounds of this invention are capabie of
existing In different geometric isomeric forms. For example, the oxygen atom of the 5-membered spirc-
ring may be positionsd on the sams side of the average plane of the cyciohexane ring as the amide
nitrogen, or on the side opposite. The present invention contempiates all geometric and sterscisomeric
forms of the compounds of structural formula 1 above.

The individual stereoisomers ars obtmined, if desired, from mixture of the different fonmhymown
methods of resolution such as the formation of diastereomers, followed by recrystaliization.

in one prefered embodiment, compounds of the present invention possess siruciural formula 1
above where R, is

-~

Rg

where R, and Ry are independently hydrogen, fluorine, chiorine, bromine, nitro, trifiuoromethyl, alkyl of
from one to six carbons atoms, alkoxy of from one to six carbon atoms, or aryl.

By the term « aryl » is meant phenyl ; phenyl substituted with fluorine, chiorine, alkoxy of from one to
four carbon atoms, nitro, or trifluoromethyl ; 2- or S<thienyl; and 2- or 3-thienyl substituted with akyl of
fromonatofourwbonamordkoxyoﬂmmonetomwbonlm

In another preferred embodiment, compounds of the present invention possess structural formula 1
above where R, is

o

6 chz

where R, is as defined above. In this embodiment, the most preferred compounds are substituted inden-
1=yt compounds of forrmuia 1 above.

In another preferred embodiment, compounds of the present invention possess structural formula 1
above where R, Is
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where R, is as defined above. In this embodiment, the most preferred compounds are substituted
benzoturan-3-yi compounds of structural formula 1 above.
In yet ancther praferred embodiment, compounds af the present invention possess structural formula

1 above where R, is

/ | t
~ |
S \_s/

whema.laaadeﬁmdabovo.hmhembodlmmnﬂnmoﬂpufomdwmpoundsmm
benzo[b] thio-phen-4-yl compounds of formuia 1 above.

lnmoﬂmrprdenedemodlmm.oompwndsurmepmmmmﬁmmmmmuh1
above where R, is

TR~
. R |

R,

whereFl,andR;areasd‘eﬂnedm.mmmlmmommmmmd—&yl
compounds of structural formula 1 above,

in another preferred embodiment, compounds of the present Invention posssss structural formula 1
above where R, is

’SR i lsl. |

whereFl.mdH.amindependonﬂyhydmmn.ﬂmrhn.mm.bm.amofﬂnmmhw
carbon atoms or alkoxy of from one to four casbon atoms. ‘

Preferred substituents for Ry and Ry are those where Ry is methyl and Ry is lower’ aliyl, most
preferably methyl, or whers R, and Ry taken together with the nitrogen atom to which they are aftached
form‘pymwm . . o : . RETEE . P 6

Compounds of ithe present invention are exemplified by the following : - .

[5R-(5m7¢-%)]—N-MOﬂ1yI-N-V-(m¢H1yI—2—pmpynyhmino)-1-oxaspﬁ'u[4.5]dws-ylphonomymmda.
ﬁS—(EQTQBB)]-»MW-NﬁHmmyFEWyMHWmWW.
{SH-(Eu,Tﬂ.su)]-N—Mamyl-N-[T-(mml-z-pmpynMno)-1MW.
[58-(5a.73.au)}NMyl-N47-(muﬂ1yl-2-ptnpynyhfﬂno)~1MMW.
[5R-(5u,7a,8[3)]—2—(4—Fluorophonoxy)-N-[7-(1-pyrrolldnyl)anlnoH-o:mplm[l...'a]doo-e-yﬂmm
[55-(5«,7«,83)]-2—(4—Fiuo¢oph0mxy)—N—[7-(1-pymlldlnyl)unho]—1-ox-p|ro[4.81¢oo—8-ylkecllmldl.
[5H-(5u,7B.8a)]-2-(4-Fluorophonoxy)-N-I7-(1-pyrrolldwl)amho]d-omplm[ﬂldw-&ym
[6S-(50,7B,Baj]-2~{4-Fluorophanoxy)-N-[7-(1-pyrrolidinyl)amino]-1-oxaspiro{4.5]dec-8-yljacetamide.

p [5R-(5¢,70.,8B)]-2-(4-Fiuorophenoxy)-N-[7-Imethyi-(2-phenylethyljamino]-1-oxaspiro{4.Sjdec-8- -

acetamide.

1 {55-(?:,7u,sﬂ)}-2-(4-ﬂuorophonoxy)-N-[7-[mmw(2-phenylemyl)amlno]-1-ousphn{4.5|doc—a-

yllacstamids.
[5R-(5,7B,8a)}-2-(4-Fluorophenoxy)-N-{7-[methyi-(2-phenyisthyljamino]-1-oxaspiro[4.5]dec-8-

yllacetamide. .
] [55'(?:;73-Bc)]'z'(“'FlUWOP“‘""*Y)’“‘V'[W@'P“‘“Y‘WWﬂ“WWIW
[5R-{5cc, 721,88)}-N-Methyl-N-[7-(1-pyrrolidinyl)-1-oxaspiro{4. 5ldec-8-yl}-2-(3-nhrophencxy)scetamide.

5
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[58-(5a,7c,88)]-N-Methyl-N-[7-(1-pyrralidinyl)-1 -oxaspiro{4.5}dec-8-yi]-2-(3-nitrophenaxy)acetamide.
[6R-(50,78,8a}]-N-Msthyl-N-[7-(1-pyrrolidinyl)- 1-oxaspiro{4.5]dec-8-yi}-2~(3-nitrophenoxy)acstamiie.
[55-(5a,78,8a}]-N-Methyi-N-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yl}-2-{3-nitrophenoxy)acetamide.
[5R- (Su.'fu.BB)]-N-Meﬂwl-N-{T-ﬂ -pyrrolidinyl)-1-oxaspiro{4.5]dec-8-yl]-2-(3-triffuoromethyiphenoxy)-

[ss-(su,ra,ss)}N-Memys-N [7-(1-pyrroiidinyl)-1-oxaspirof4.5)deo-6-yi]-2-(3-rifluoromethyiphenoxy)-

acetamide.
[5R (sa .7 B,8a)]-N-Methyl-N-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yi}-2- (s-trllt.lomcﬂ'lylphonoxy)-

[58-(5¢-7B So)}-N-Methyi-N-[7-(1 WOWMTWWH-MHMMWW)'
[53-(5&%.85)1-2-(3.4-0“"0?0&0"0*!)-“-"10"1!"[7 '(1-PYHU|W')-1M°{4-5]M

[58~(5n,7u..88)}-2—(3 4-Dichlorophenoxy)-N-methyl-{7- (1-pyrrolidnyl) 1-omp|m[4.5]doo-a-

yh

15 yljacetam

30

50

60

[59-(5m73-5¢)1'243mmm)-“'m¥| -[7-(1 -pyrrolldinyl)—1-omplro{4.5]dao-8—
iﬂ%ﬁ.&)}ﬂa 4-Dichiorophenoxy)-N-methyi-[7-(1-pyrrolidinyi)-1 -oxaspiro}4.5ldec-8-
mw[::;(ﬁh'fa.ﬂﬂ)w 6-Dichiorophencxy)-N-methy!-[7-(1-pyrrolidinyi)-1-oxaspirof4.5ldec-8-
ynmh-ﬂﬂ)l'z-(z ,8-Dichlorophenoxy)-N-methyt-[7-(1-pyrrolidinyl)--oxaspirc{4.5]dec-8-
. %&75&)}242-WWWW-W-(1WM1W
Jlacotan [53-(5'!-75'50‘)]'2'(2 6-Dichlorophenoxy)-N-methyl-{7-(1-pyrroliiiryl)-1-oxaspiroj4.5]dec-8-
yumhﬁﬂlﬂ-&&m&bm)-wmmﬂ?-ﬂ -pyrrolidinyf)-1-oxaspiro[4.5]dec-8-

155-(5a.7a.89)1-2-(3'5-m°hbmmx¥)~Nw -[7-(1-pyrrolidinyl)-1-oxaspirof4.5]dec-8-

{5“-(51.73-5a)]-2-(3.5-9i0hbmph!n0xy)-"-m'ﬂ'¥'-i7-(1 -pyrrolidinyl)-1-oxaspiro{4.5]dec-8-

MmTBh)}MﬁMWPNMWﬂMMiW

m{::"(ﬁﬁu,hﬁﬁ)lml 2-(1-naphthalenyloxy)-N{7-(1 'PWU'”‘W'H -oxaspirof4.5]dec-8-
[5:'"(‘5&7%39)1 N-Methyl-2-(1-nephthalenyloxy)-N-[7-(1-pymolidinyl)-1-oxaspirol4.5idec-6-

yllace

(5R-(5a.78,8)}-N-Methyl-2-(1-naphthalenyloxy)-N-{7-(1-pyralidinyl)-1-oxaspiro[4.5]dec-8-

Mind wsaa.&n-uw-aﬂmhuuwwrw«wuwwmmw
Yy
Eﬁ-(ﬁmeBB)}NMYFz'ﬁ -naphthalenyloxy)-N-[7-(1-pyrvoiidinyi)-1-oxaspirof4.5jdec-6-

Nacetam
y l5s-(5m7m33)}N-M°WF2{1WWWOWW-V{1WM1W
" [53-(&.73 8a)]-N-Mathyl-2-(1-naphthalenylaxy)-N-[7-(1-pymolidiny()-1-oxaspiroj4.5]dec-8-

1 [53-(?du.79.8u)}-N-M€ﬂ1vi-2-(1-nﬂPhﬂml¢nﬁoxv)-N-F (1-Pvm!id!nvl}1-°m{4.5]dw-8- !
yllacetamide '
[BR-(Sa, 7, BB)]- N-MO‘WI-N-V-{W[? (2-thisnyl)ethyllamino}-1 WWH-WB-M-G-
naphthalenyioxy)acetami N
[53~(5u.7¢.83)]-N-MVFN-[7-!m0ﬂM[2-(2-ﬂ1WMMm}-1MWVH-E’-H- ;
[5R-(5a.7|a,8¢}] N-MehykN-V-[meﬁyl[Z{Z«ﬁhnyl)eﬁyﬂmﬂnoHaxm&o[&S}dw&yﬂ-zﬁ— :
naphthaienyioxy)acetamide
h[SS-(Sa.;B.a)u)}-N-Matrnbe—l?-{meﬂ\yIIZﬂ-mbnyl)omyI}mmH-ompiro[4.5]doc-s-yll-2-(1-
naphthalenyloxy)acetamid
aﬁéiﬁ{;(fq?ﬂﬂ)}&ww-(mwwm—pmmvhnMHMmﬁmyMH-lndane-a-

[Esi-d(ga.Ta.aB)]-N-Memyl-N-W-(maﬂwl-z-pmpcnylamino)-1-ompiro[4.51¢so-8-yl]—1 H-indene-3-
acetamide.

{5F:-(5«,7B,8a)]-N-Methyl-N—[7-(meﬁwl-z-pmpenylamlno)-‘! -oxaspirol4. Sidec-8-yi}-1H-indene-3-

acetamide
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[58-(5:;.73 Ba)]-N-Methyl-N-[7-(methyl-2-propenylamino)-1-oxaspiro[4.5ldac-8-yi]-1 H-indens-3-

[5R-(5a 7,88)}-N-Mathyl-{7-(1-pyrolidinyl)-1-oxaspiro{4.5}dec-8-yl]-3-indeneacstamide.
[68-(5x,7a,8B)}-N-Methyl-[7-(1-pyrroiidinyl)-1-oxaspiro{4.5]dec-8-y{}-3-indeneacetamide.
[5R-(5c,7B,8c)]-N-Methyl-{7-(1-pyrrolidiny()-1-oxaspirof4. S]doo-a-yl]-s-indonemdo
[65-(Be,7B,Bu)]-N-Methyl-{7-(1-pymolidinyl)-1-oxaspiro{4.5idec-8-yi]-3-indensacetamide.
[BR-{Ba,7a,8p)]-N-{7-(Dimethylamino}-1-oxaspiro[4. 5ldec-8-yl]-N-methyl-1 H-indole-3-acetamide.
[58-(5,7 u,BR)]-N-[7-{Dimethylamino)-1-oxaspiro{4.5}dec-8-yi}-N-methyl-1H-indole-3-acetamide.
[8R-(5c,7B,8a)]-N-{7-(Dimathylamino)-1-oxaspiro[4.8]dec-8-yl}-N-methyl-t H-indole-3-acetamide.
[58-(Sa,78,8a)]-N-[7-{Dimethylamino)-1 -oxaspiro{4.5]dec-8-yil-N-methyl-1H-indole-3-acetamide.
[BR-(5a,7x,88)]-N-Mathyl-[7-(1-pyrrolidinyl)-1-oxaspiro[4. 5|d|c-8-yll-3-indolmomnido
[6S-{5,7,8)]-N-Methyl-{7-(1-pyrrolidinyi)-1-oxaspiro[4.5]dec-8-yl]-3-indoleacetamide
[5R-(5,7B,80)]-N-MethyH7-(1-pyrroliding)-1 -onlpiro{4.5]dto-8-yl}-3-indolmhmide.
[5S-{50,78,8a)]-N-Methyl-{7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yi]-3-indoleacetamide.
[BR-{5cx,7a,88)]-N-Mathyl-{7-(1-pyrrolidiny!)-1-oxaspiraf4.Sldec-8-yi]-2-benzofbliuranacstamide.
[58+(5a,70,8p)]-N-Methyl-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yi]-2-benzofblfuranacetamide.
[BR-{Ba,7B,8a)]-N-Mathyi-[7-(1-pyrrolidinyl)-1-oxaspirof4.5ldec-8-yl]-2-benzo{blfuranacetamids.
[65-{5w,7B,Ba)]-N-Methyl-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yl}-2-benzofbjiuranacetamide.
[SR-(5a,7a,88)}-N-Methyi-[7-(1-pyrrolidiny[)-1-oxaspiroj4.5)dec-8-yi]-3-benzofblfuranacetamide.
[55-(8a,7e,88)]-N-Methyl-{7-(1-pyrrolidinyl)-1-oxaspiro[4.5ilec-8-y[]-3-benzofblfuranacstamide.
[5R-(5e,7 B,8a)]-N-Methyl-{7-{1-pymoiidinyl)- 1-oxaspiroi4.5]dec-8-yl]-3-benzo[bjfuranacetamide.
[6S-(5e.,7B,80)]-N-Mgthyl-[7-(1-pyrrolidinyl)-1-oxaspiro{4.5)dec-8-yi}-3-benzoblfuranacetamide.
[5H-(5a.7a.8$)]—N-Moﬂ1yl-[7‘(1-pyrrolldinyl)-1 -gxaepiro[4.5ldec-8-yil-4-benzoblfuranacetamide.
[55-(5«,7a,88)]-N-Mathyl-[7-(1-pyrrolidinyl)-1-oxaspiro]4.5jdec-8-yi]-4-benzofb}furanacetamide.
[6R-{5a,78,8a)]-N-Methyi-17-(1-pymolidinyl)-1-oxaspirof4.Sjdec-8-yl}-4-benzof{bjlfuranacetamide.
[5S-{50,78,8a)}-N-Methyl-[7-{1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yl}-4-benzo[blfuranacetamide.
[5R-(5u.7u.88)]-ﬂu-l:-[(0ydoprupy!moﬂ1 methylamino]-1-oxaspiro[4.S]dec-8-yl|-N,2-dimethyl-3-

benzo[b
[58-(5a.7a.BB)J-N {7-{(Cyclopropyimethyl)methylamino]-1-oxaspirof4.5)iec-8-yl}-N,2-dimethyl-3-
[SR-(Su 78,80)N-I7-{(Cyclopropyimethyl)methylamino]- 1-oxaspiro[4.Sjdec-8-yil-N.2-dimethyl-3-
benzofbjfuranacetamide.

[58-(5..,73.8«)]-N—V-[(0ydopwpylmothyl)muﬂ1ylmﬂm]—1 -oxaspiro[4.5]dec-8-yi]-N,2-dimsthyi-3-
benzofbjfuranacetamide,

Compounds of the pressnt invention are prepared by remctions In which an oxaspiro-diaminocyc-
lohexane of structural formula 2

s

(7
lz;uz_z

Ry

where R, and R; are as defined above is coupled with the desired carboxylic acid or reactive derivative
thereof such as the comaesponding acld chloride or acyl imidazole.

The appropriate carboxylic acid may be reacted directly with the diamine 2 in the presence of a
coupling reagent such as dioycichexyicarbodiimide, carbonyidiimidazole or the llke. The reaction is
generally cammied out in a sultable solvent such as tetrahydrofuran or dioxane at ambient temperature
but, depending upon the reactivity of the specific starting material employed, the reaction time, soivent
amployed, and reaction temperature may be varied, Flemﬁonhmpommen—zs%mdmo
bolling point of the solvent may be employed.

ThemacﬁmboMunhadddﬂoﬂdoarddmhoZIsg-mmﬂywﬂodomummmm
in a suitable solvent such as chioroform or dichloromethane in the presence of an acid acceptor
tertiary amine or an alkali or alkeline esrth carbonate or bicarbonate. The mixture of amine 2
halide is aliowed to stand unil the reaction is complete as indicsted by chromatographic analysis of
reaction mixture.

Altemnatively, the desired starting carboxylic acid may first be converted to the corresponding
imidazole compound by conventional methods and the acyl imidazole then reacted with the
compound, 2, [n the conventional manner.

in a further altemative method, the desired carboxylic acid (or resctive derivative thereof) is
with the oxaspiro-diaminocyciohexane 2 where Ry I8 methyl and Ry Is hydrogen to form

FHH

3

7
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corresponding amide Intermediate. This intermediate le then further reacted with a reastive alkyl, alikenyl,
alkynyl or cycloalkyl halide such as allyichioride or bromide, propargyl chioride or bromide, or
cyclopropylmethyl chioride or bromide and the iike to form the compounds where Ry is allyl, propargyl, or
cyciopropyimethyl.

The desired praduct of any of the foregoing methods is recoversd from the reaction mixture by well
known techniques. For example, the crude reaction mixture may be concentrated under vacuum, I
desired, to remove the solvent and other volatile components of the reaction mixure io yield the product,
usually as an oil. This residual material may be further purified by dissolving it in a solvent such as disthyl
sther and the resulting solution washed with water. Theornlnlolayerﬁumlhhwnhhglsuptmd
dmdandevnporatedtoyleldﬂ'lepmd:ctasanoﬂororyshﬂhosolldwhiehnﬁymbereaysﬂlndm
abtain the pure material.

The starting carboxylic acids are known, or if novel, mmndbymmmlmnm
the art and, hrﬁemoaMmdomuehMo&mﬂoyodlnﬂnWoflmmuMﬂoadd:
of the same type.

mmmmmmmmmlbmmmwmurmmmm
for example, thionyl chioride, phophoryl chloride, or the like.

Theacyllnﬂdamhdadvaﬂmdﬁeuﬁoxyﬂcaddsmpnpmdbynmﬂonumonwm
with the appropriate acid in the convention manner.

The starting oxaspiro-diaminocyciohexanes of formula 2 are prepared by the reactions shown in
Reaction Sequence . The conversion of compound 5 to compound 13 is camied out by reactions detailed
in United States Patent 4,438,130 which is incorporated herein by reference.

1,4-Cycichexanedione, (compound 4, Aldrich Chemical Co., Miwaukee, WI, U.S.A)) Is converted 1o 8-
oxo-1 ,4-dioxaspiro[4.5]decane, 5, by the method described by K. C. Nicolaou, J. Am. Chem. Soc., 102 (4):
1404-1409 (1980).

(See Tables pages 9 and 10)

mmmmslsmmlmmmwmmmmu Oru.cham 37:
1947 (1972)) In diethyl ather 1o produce 8-[3-(1-sthoxy)propyl}-1,4-dioxaspirof

Gompoundﬂhduawdhymumﬂunofmddmmmpmduoeﬂnw&duhmm&-
(2-hydroxyethyl)-1,4-dioxaspirof4.5]decan-8-0l which is converted without further purification to trioxas-
pmz.z.ﬂtetmdome. 7. by the action of tristhylamine and methanesulfonyl chioride in methylene
chiorida. :

Compound 7 is trested with perchioric acid for eighteen hours to cleave the ethylens ketal
functionality and to produce 1-oxaspiroj4.5]dscan-8-one, 8.

Reduction of the ketone function of compound 8 with [ithium aluminum hydride in diethyl ether
followudﬁoby regction with p-toluenesulfonyl chioride produces 1-omsph’o[4.5]docan—8-ol 4-methylban-
zenesuifonate, 8.

Compound § is converted to the unsaturated spiro compound 1-oxaspirof4.5ldec-7-ene, 10, by
treatment of 9 with 1,8-diazabicycio[5.4.Cjundec-5-ene.

Oxidation of the carbon-carbon double bond of compound 10 by the action of m-chioroperbenzoic
acid produces a mixiure of the isomers cis-(x)-(1'a,3'p,8'a)-dihydrosplroffuran-1(3H), 3T7}-oxabi-
cyclof4.1.0)-heptane, 11a, and trans-{x)-(1'u,3'B,5 «)dlhydrospiro-[fursi-1(3H), 37T7}-oxablcyciofd.1.0}-
heptane, 11b.

The mixture of isomers 11a and 11b is further converted without separation to a mixture of 7-(methyi-
amino)-1-oxaspirof4.5]decan-8-0f, 12a, and &(mehyl-qnlno}d-mmphp[&ﬂdom?-d 12b, by healing
the mixture of 11a and 11b under reflux with methylamine In mufamaﬂmmofmhra
pericd of about 10 to 24 hours.

The mixture of compounds 12a and 12b is not separated, but is converted to 4',5'-dihydro-7-methyl-
spiro[7-azabicycio4.1.0lheptane-3,2'(3'H)-furan], 13, by treatment with chiorosuifonic ackd in disthyl
ether at temperaiures between about —10 °C and 5 °C.

The oxaspiro-aza-bicycio compound, 13, is converted to the desired intermediate, 2a, (together with
the unwanted Isomer, 2b) by heating 13 with the appropriate amine under reflux in the presence of waler
and, optionally, ammonium chloride for a period of from about 10 to 24 hours, generally from about 18 to
20 hours. The mixture of isomeric oxaspirc cyciohexanediamines, 2a and 2b is separated by convention
techniques, and compound 2a is empioyed In the preparation of the compounds of the pressnt invention.

Compound 2a is reacted with the desired carboxyiic ackd in the pressnce of a coupling reagent such
as carbonyidiimidazole or dicyclohexylcarbodiimide as described above or, sitematively, with ithe desired
acid chioride or acyl imidazole to produce the compounds of the present invention, 1. :

The free base form of the compounds of this invention are converted, Ifdosirad.by!mmmﬁndnh
the comesponding acid addiion salts. Suiable acids useful for this purposes Include hydrochioric,
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Reaction sequence 1

HO (CH, 30CH(CH3)
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hydrobromic, hydriodic, sulfuric, nitric, phosphoric, acetic, benzoic, ditric, maleic, tartaric, succinic,
gluconic, ascorbic, sulfamic, oxalic, pamoic, methane-sulfonic, benzenssulfonic, or mixtures thereof.

The salts are produced by contacting the free base form of the compounds of this invention with an
equivalent amount of the desired acid in a suitabie solvent such as water, an alcohol, or aqueous aloohol.
The solvent is removed to yield the salt which may be used as such or further purified by recrystallization.
in the particular cases where the compounds of this invention are made by reacting an oxaspiro-
cyclohexanediamine with an acid chioride, the product of the reaction Is the hydrachiorides salt of the
desired compound which may be employed as the anaigesic agent, or may be converted, if desired, to
other saits by first converting to the free base.

The free base form of compounds of the present invention may be regenerated from the salts, If
disered, by contacting the sait with an aqueous solution of a base such as sodium hydroxide, potassium
carbonate, scdium bicarbonate, ammonia, and the Hke.

The free base form of compounds of this Invention and their corresponding acid mddition salts differ
in such physical characteristics as meiting point and solubility in polar solvenis such as water, but are
ctherwise considerad equivalent for the purposes of this invention.

The compounds of the present invention possess significant anaigasic activity with the potential for
minimum dependence liability dus to their selective kappa opioid receptor binding properties. In addition
to acting as anaigesics, selective kapps oploid agonists also cause oploid receptor-mediated sedation,
diuresis, and corticostercid clevations. Accordingly, the compounds of the present invention may aiso be
useful dluretics and psychothsrapeutic agents as well as anaigesics. _

Representative examples of the compounds of this invention have shown aclivity in standard
hbommdgwcmmummmmmumnshmbym&hmpnﬂmhhbht

Moreover, representative examplss of compounds of the present invention when tested
determine the extent of opioid receptor binding were found to be selectively bound to
receptors with much lower binding to the mu opioid receptor sites. The benefits of this selectivity in
binding to opioid receptor binding sites has been discussed above and is aiso d
Br. J. Pharmacol., (1980} 89 ; 503-612.

Measurement of the kappa opioid receptor binding activity of compounds of the present invention
was madse by the fofiowing method. Guinea pig brain homogenates were prepared fresh daily utilizing the
method of Glllan et a!, Br. J. Pharmacol., (1980) 70 : 481-490. ‘

The binding of tritiated etorphine to brain homogenates was measured in the presence unisbeled
competitor compounds of the present invention with 200 nanomolar D-alanine-D-leucine-sniephalin
(acronym DADLE) and 200 nanomolar D-sis-MePheGily-ol-enkephalin (scronym DAGO) added to ssturate
the delta and mu opicid receptors, respectively. The reaction was terminated by rapki filiration and the
radioactivity bound to the filters countad by liquid scintiliation apectrophotometry.

Measurement of the mu and deita opioid receptor binding activity of the compounds of this invention
was made by the following method. Guinea pig brain homogenates were freshly prepared dally by the
method of Glllan et., cited above., '

Homogenates were incubated for 150 minutes at 0°C with either tritlated DAGO to messure mu
receptor binding activity, or with triiated DADLE In the presence of a ten-fold excess of uniabsled DAGO
to measure delta oploid receptor binding. Nonspecific binding was dstermined in the presence of 10~*
molar DAGO and 10—° molar DADLE.

Reactions were terminated by rapid filration and the radicactivity bound to the filters counted by
liquid scintiliation spectrophotometry. :

The data were analyzed by the msthods of Scatchard, Ann. N. Y. Acad. Sci.,, 51 : 860-872 (1949) and
Hill, J. Physlol., 40 : IV-VIil (1910). The inhibition of the binding of tritiated etorphine, DAGO and DADLE by
coid ligands was determined from the regression of log percentage inhibition of specific binding or log
concentration of cold ligand, The inhibition constant, K, was calculated from the equation :.

%

:
:
i

1Cqo

1 + [L}/Ky

whare [L] is the concsniration of the labeled ligand and Kp is the equilibrium dissociation constant.
The results of these tests are presented in Table 1.

(Ses Table | page 12)

"
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Table i,
=======================:a======—._.======azlamm
Compound Receptor Binding Rat Paw

(Ki moles/liter) Pressure
Kappa Mu _ (HE’ESO I.Vv.)
Mg/kg
N-Methyl-N-[7-(1- 1.75 x 107° 8.62 x 107> = 0.03
pyrrolidinyl)- . y S
l-oxaspiro(4.5]~ (Ratio of kappa/mu
dec=8«yl]=2- binding = 49)
benzo[b]th;ophene— . -
acetamide . ‘ - D
N-Methyl-N-[7-(1- 2.97 x 1072 4.8¢ x 107 0.02
pyrrol;dln 1)=-
1-oxasp1ro{4 5]- (Rat;o of kappa/mu
dec~8~yl}]-4- : binding = 163)
benzo[h]thiophgne-

acetamide

'

The compounds of the present invention and/or thelr non-toxic, phamnaceutically acceptable ack
adition salts may be administered to mammais in pharmacsutical compositions which comprise one or
mommmmm&dhbinvmﬁonm&mmwmmmmam
acceplable non-toxic carrier. -

Mpmnhﬂwmmmhmmmumdmhmwhmmm
injectable liquid carrlers such as sterile, pyrogen- mm.mmmmw
alcohols, polypropylene giycol, and mixtures therect.

mlepmwmmmwmsummmm
agents, bufiers, and viscosity regulators. Examples of these adjuvants inciudé sthanol, sthylenediamine
tetraacetic acid (EDTA), tartrate buffers, citrate buffers, and high molscular weight polysthylens oxide
viscosity regulators. Thess phammacsutical formuiations may be injected Imrunumarly hm.rlbm-
afly, or intravenously.

As solid or liquid pharmaceutical compositions, thempoundsofﬂumontlnvsnﬁonmaybo
adminisiared to mammals orally in combination with conventiona!l compatible caniers in solid or liquid

mixtures theraof.
mmpmmmem«mmmmm:mmmmmpmﬂm
sorbitol, methylceilulose, and mixtures thereof.

These oral compositions may also contain lubricants such as magnesium stearats, high molecular
welght polymers such as poiyethylene glycol, high molecular weight fatty acids such as stearic acid,
silica, or agents to faciiate disintagration of the solid formulation such as starch, and wetting agents
such a8 sodium iguryl sulfute.

Thoomlphammuﬁcalcomposlﬂonsmaytahamymmmmluoh as iablets, capsties,
lozenges, aqueous or oily suspensions, emulsions, or even dry powders which may be reconstituted with
water or other sulteble liquids prior to use.

The solid or liquid forms may contsin flavorants, sweeteners, and/or pressrvatives such as aliyl p-
hydroxybenzoates. The liquid forms may further contain suspending agents' such as sorbitol; ghicose,
other sugar syrups, methyl-, hydroxymethyl-, or carboxymethyiceliuiose, snd’ gelatin, emuisifyling agents
such as lecithin or sorbitol monooleste, and conventional thickening agents. The liquid compositions
may be encapsulated in, for example, gelatin capsuiss.

' pharmacsutical

]

of the active component in a pharmaceutical ointrent or cream base.

Compounds of the present invention may be recially administered in the form of suppositories. For
preparing suppositories, a low-meiting wax such as a mixiure of fatty acid giycerides or cocoms butter is
first melted and the active ingredient Is dispersed homogenously in the melt. The mixture is then poured
into convenient sized molds and allowad o cool and solidiy. _

12
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Preferably the pharmacautical compositions of this invention are in unit dosage form. In such form,
the preparation is subdivided into unit doses containing appropriate amounts of the active
The unit dosage can be a packaged preparation with the package containing discrete quantities of
preparation. For exampie, the package may take the form of packaged tablets, capsules, and powders
enveiopes, vials or ampouies. The unit dosage form can aiso be a capsule, cachet, or tablet itself or can
the appropriate number of any of these packaged forms.

The guantity of active compound in the unit dosage form may be varied or adjusted from about 0.5
to about 350 mg according 1o the particular application and the potency of the active ingredient.

When employed systematically in therapeutic use as analgesic agents in the pharmaceutical method
of this invention, the compounds ars administered at doses of from about 0.05 mg to about 2.0 mg of
active compound per kilogram of body weight of the recipient. _

The following specific preparative examples are provided to enable one skilled in the art to practice
the present invention. These examplas are not 1o be read as lmiting the scope of the invention as defined
by the appended ciaims, but merely as illustrative thereof. :

b

d ¥

Example 1

Preperaion  of 23 4-Dichlorophenoxy)-N-methy-{7~{1-pymrolidinyl)-1-oxaspirof4.Sidec-&-ylecetarnide
hydrochioride :

Step A - Preparation of 4',5*Dihydro-7-methyl-spira{7-azablcycio[4.1.0]- heptane-3,2 (3H)-furan].

A mixture of cls-{z)-{1'a,3'B,6'a)-dihydrospirofuran-2(3H),3'{7]-axabicyciof4.1.0]heptane trane-
()-(1'a,3'B,8'a)-dihydrospirofuran-2(3H),3"-[7]-oxablcycioj4.1.0jheptane, prepared acocording to the meth-
od disclosed In United States Patent 4,438,130, is slowly added with stiming to an ice-cold 25 %-30 %
aqueous solution of methylamine (Aldrich Chemical Co. Milwaukes, Wi, USA). The mixture ls allowed to
mmmmmpe@nﬂlswmmmmummmwwmwmm
for three hours. '

Thsmixt\misooolod,sammdwtﬁ'lsodlumhydmﬁdoandﬂunommddlomm.mm
solution ¢ dried over anhydrous magnesium sulfste, and the ether removed under vacuum to yieid a
crude mixture of 7-(methylamino)-1-oxaspiro[4.5ldecan-8-0l and B-(mahylmkm)ﬂ-oxspim[&&]dom
7-ol. o 3

Chiorosulfonic acid is sdded dropwise with stiming over & period of one hour. The mixture Is allowed to
warm 1o room temperature, and then stand for three hours. The ether is decanted, and the residual white
saltls'washedwnhW.thhmlﬁhmmm.mmehm

The crude 4',5-dihydro-7-methyi-spiro{7-azabicyciof4.1.0Jheptane-3,2'(3'H)-furan is purified by recrys-
tallization. o ‘ .

Step B - Preparation of 1{8-(methylamino)}-1-oxaspira-{4.5)dec-7-yijpyrrolicine

4'5'-Dihydro-7-methyl-spiro[7-azabicyciofd. 1.01-heptane-3,2(SH)-furan (0.08 mol), prepared as de-
scribed in Step A above, is mixed with 0.28 mol of pyrolidine, 10 mi of water and
chloride.-Thomixh.uralshaatedunderrcﬂmforaohoumandthonmdedbmmwsmd
sodium hydroxide is added, and the basic mixture Is extracted with disthyl ether, The ether extract is dried
over anhydrous magnesium sulfate, and the ether is removad under vacuum. The mixture of (5e,7a,8p}-1-
[8-{methyiamino)]-1-oxaspirc[4.5]dec-7-yljpymoiidine and (6, 78,8a)-1-[8-(methylamino)}-1-oxas-
4.5]dec-7-yijpyrrolidine is separated by chromatogrephy to yield the desired pure (5a,7a,8p)-1-18-
(methylamino)}-1-oxaspiro[4.5]dec-7-yljpyrrolidine. , ‘

Step C - Proparation of 2-(3,4-Dichlorophenoxy-N-methyl-[7-{1-pyrrolidinyl)-1-oxaspirof4.5}dec-8-
yilacastamide ' _

1-[8-(Msthylamino)]-1-oxaspirof4.5])dec-7-yi]-pyrrolidine, prepared as desoribed in Step B above, Is
dissolved in methylene chioride. To the stired solution is addad, at room temperature, & mixture of 34-
dichiorophenoxy acetyl chioride and iriethylamine. The mixiure is allowed to stand at room temperature
for about 12 hours, and ether Is added to crystellize the product, mp 188-198 °C,

The Infrared spectrum (neat on NaCl disk) exhibited principsi absorption pesks at 1651 and 1590
reciprocal centimeters.

The 300 MHz proton magnetic resonance specttum of a deuterochlorsform soiution of the
exhibited signals at 11.5 (broad singlet, 1H); 7.29 (multiplet, 2H) ; 7.06 (doublet of doublets, J = 9.3 Hz,
1H) ; 5.31 (broad doublet, J = 14 Hz, 1H)}; 4.82 (doublet, J = 14 Hz, 1H); 4.20 (broad singlet, 1H); 3.94
(broad singlet, 1H) ; 3.85 {multiplet, 2H) ; 3.55 (broad singlet, 1H) ; 3.35 (broad singlet, 1H) ; 3.08 (singlet,
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3H) ; 3.01 {broad singlet, 2H); and 2.4-1.5 (multipiet, 14H) parts per milkon downfield from mﬁhyi—
silane.

Example 2
Preparation of N-Methyl-2-(1-naphthalenyloxy)-N-[7-(1-pyrmolidinyl)-1-cxaspiro[4.5]dec-8-yi)acetamide
Step A - Preparation of 1-Naphthalenyloxyacetyl Chloride

1-Naphthalenyloxyacstic acid (Shibata et al. Tech. Repts. Tohoku . Univ,, 12: 119-136 (1938} is
heated with thionyl chloride under refiux untii no further solid remains. mixturohcoolnd
excess thionyl chloride is removed under vacuum. Any additional thionyl chiotide remalning after ﬂm
treatment is removed by azeotropic distiliation with carbon tetrachioride.

Step B - Preparation of N-Methyl-1-(1-naphthalanyioxy-N-[7-{1-pyrrolidinyl)-1-oxaspirof4.5ldec-8-
yijacetamide

The naphthalenyloxyacetyi chioride from Step A Is dissolved in a 1: 1 mixture of diethy! ether and
dichioromethane and an ethereal solution of 1—[8-(mclhylamho)]—1-oatuplro{4.5]doc—7—yl]pyrrohhc
{prepared as described in Example 1, Step B above) is added dropwise with stirring.

The resulting mixture is stired for one-half hour at room temperature and then coocled to 0°C and
disthyl ether is added untif no further precipiate forms. This mixture Is stimed for an additionai 15 minuies
and the precipitated N-methyl-2-(1-naphthalenyloxy}-N-[7-{1-pyrrolidinyl)-1-oxaspiro{4.5]dec-8-
yilacstamide monochydrochioride salt is collected by fillration and purified by recrystaliizeion, mp 230-
2324C.

The 300 MHz proton magnetic resonance spectrum of a hexadeutsro-timethylsulfoxide solution of
the product exhibited signals at about 1.75 (muitiplet, 14 H}; 2.98 (singlet, 3H}; about 3.3 (muiltiplet
obscured by water signal) ; 4.55 (multiplet, 1H) ; 5.18 (doublet of doublets, 2H) ; about 7.7 (multiplet, 7H),
and 10.0 (broad singlet, tH) parts per million downfield from tetramethylsiiane.

Example 3
Preparation of N-mathyl-N-[7-(1-pymolidinyl)-1 -oxasplra[&S]doo-B-yll-a-Ind'nomhﬂﬂda

Employlngmegenerdmemodsdmﬂodabowmﬂhmpoundmmdumm
rochloride salt, mp 121-124 9C,

Theinfraredspeclrumofmeeompound(nmmanmmmmdaprwpdaburpﬂmmu
1642 reciprocal centimeters.

mawMHzpmmnmmﬂcmommmmmﬁadmmmnwluuondﬂnmd
exhibited signals at 11.5 (broad singlet, 1H) ; 7.51 (doublet, J = 7 Hz, 1H); 7.43 (doublet, J = 7 Mz, 1H);
7.25 (multiplet, 2H) ; 6.34 (singlet, 1H) ; 4.75 (broad singlet, 1H) ; 3.80 (singiet, 2H) ; 3.85 (multipiet, 3H) ;
3.65 {broad singlet, 1H) ; 342(mulliplot. 1H); 3.38 (swet,a-l) 3.12 (singlet, 3H), 267 (broad singiet, 2H),
and 2.3-1.5 {muitiplet, 14H) parts per million downfield from tetramethylsilane.

Example 4
Preparation of N-Methyl-N-[7-(1-pyrroiidinyl)-1-oxaspiro[4.5]dec-8-yl]-4-indoleacetamide

Employing the general methods dstalled above the title compound was prepared, mp 1998-202 °C.

The infrared spectrum of a dichloromethane solution of the compound exhibited a principal
absorption peak at 1625 recipracal centimeters.

The 300 MHz proton magnetic resonance spectrum of a deutercchioroform solution of the compound
exhibited signals at 8.3 (broad singlet, 1H); 6.7-7.4 (mulliplet, 5H), 3.7-4.1 (mlﬂplot. 8H), 2.5-3.0
(muitiplet, 8H) ; and 1.5-2.1 {muitiplet, 12H} parts per million downfield from tetramethylsiian

Example 5
Preparation of N-Methyl-N-[7-(1 -pyndidlnyl)-1-oxaspho[4.5}daofa-yﬂ-2-bcnqummmmﬁi
Employing the general methods detalled above the titls compound was prepared as the monohyd-

rochloride sait, mp 187-190 °C.
The 300 MHz proton magnetic resonance spectrum of a hexadeutero-dimethyisulfoxide solution of

the compound exhibited signals at about 1.78 (multipiet, 14H); 2.09 (singlet, 3H); about 3.35 (nmmpln.
signal obscured by water signal); 4.05 (doublet of doublets, 2H); 4.88 (multiplet, 1H); about 7.55

(multiplat, 5H) ; and 10.0 (broad singlet, 1H) parts per miillion downfisld from tetramethyisilane.

14




EP O 207 773 B1

. Example & . =
Preparation of 2-(3,5-Dichlorophenoxy)-N-[7-(1-pyrrolidinyl)aminc]-1-oxaspiro[4.5]dec-8-yllacetamide

Employing the general methods detalled above the title compound was prepared as the monohyd-
rochloride sait, mp 122-124 °C, '
mamMmpmnmmqﬁcmmmspmmofamxad-mdmmybuﬁoﬁdesduﬂmd
the compound exhibited signals at about 1.75 (multiplet, 14H) ; 2.91 (singlet, 3H) ; about 3.4 (muitiplet,
10 signal obscured by water signal) ; 4.55 (muitiplet, 1H) ; 5.10 (doublet of doublets, 2H) ; 7.08 (triplet, 1H);
7.2 (daublet, 2H) ; and 10.2 (broad singlet, 1H) parts per million downfield from teframethyistiene, ~

Example 7 Tl |
16 Proparaton  of  N-Methy-N-{7-(1-pyrrolinyl)-1-sxaspirol4.Sldec-8-yll-2-(3-trifluoromethylphenciy)-
acetamide e _ o

- Empbylmﬁogemrdmehﬁs&ﬂlod“whaﬂﬂemwﬂm'mednmw
rochioride salt, mp 176-179 °C. ' . Y I

20 The 300 MHz proton magnetic resonance spectrum of ‘a hex Hoxide “atiution of
the compound exhibited signels at about 1.75 (muitiplet, 14H); 2.92 (singlet, 3H) ; about 3.3 (multiplet,
signal obscured by water signal); 4.55 (muitiplet, 1H); 5.08 (doublet of 'doublets, 2H); sbout 7.3
(multiplet, 4H) ; and 9.9 (broad singlet, 1H) parts per milion downfield from tetramethyisiane. ~ - ‘

25 Example 8
Praparation of 2-(4-Fuorophenoxy)-N-{7-(1 -pyrrolldlnyl)anino]—1-oxaspiro[4.5]d_no-&-’yl]mtnmldq B

*"Eﬁmbylnghogenmdmeﬂwdsdehﬂodabwohoﬂﬂaommmdwﬂmpueduhomnohyd—
30 rochloride salt, mp 184 °C. .
mmMHzmnmagncﬂcmomumwumdahunmmmylﬂmmof
the compound exhibited signals at about 1.75 (multiplet, 14H); 2.89 (singlet, SH) ; about 3.3 (multiplet,
signal obscured by water signal); 4.55 (muitiplet, 1H); 4.88 (doublet of doublets, 2H); about 7.05
(multipiet, 4H) ; and about 9.8 (broad singlet, 1H) parts per miliion downfield from teiramethylshane.

Example 9 , ;
Praparation of N-Methyl-N-[7-(1-pymolidinyi)-1-cxaspirof4.5jdec-8-yl}-2-(3-nitrophenaxy)acetamide

40 _Employing the general imethods detalled above the ‘title ‘compound Wais prepared as the xmonolyd-
rochloride salt, mp 105-110°C, e R L
The 300 MHz proton magnetic resonance spectrum of a hexadeuteto-dimethytsulioxide "solution of
the compound exhibited signals at about 1.75 (muitiplet, 14H) ; 2.02 (singiet, 3H) ; about 3.3 (multiplet,
signal obscured by water signel); 4.55 (multiplet, 1H); 5.11 (doublet of doublets, 2H); sbout 7.52
45 (multiplet, L‘;:-i); 7.81 (multiplet, 2H); and 9.9 (broad singlet, 1H) parts per miliion downfield from
tetramethylsilane. .

Example 10
50 Preparation of N-Mohbeﬁ-pymIHlnyﬁdamﬂm«Myﬂ%mzo{b}ﬁophenmm

Employingﬁegemrdmemodsdcmllodmmemmmundm'pnmdumm
rochioride salt, mp 231-234°C, ‘ o N Lo
mmMHzpmnmmmmmmmdahmm&nmwm%‘md'
85 tha compound exhibited signals at about 1.78 (multiplet, 14H) ; 3.02 (singlet, 3H); about 3.3 (multipiet,
signal obscured by water signal) ; 4.18 (doublet of doublets, 2H) ; 4.55 (multipiet, 1H) ; 7.5 (muitiplet, 5H) ;
and about 10.1 (broad singlet, 1H) parts per million downfisid from tstramaethyisiiane.
Bxample 11 R
80 L S
Preparation of N-Methyl-N-[7-{1-pyrrolidinyi)-1-oxaspiro-{4.5]dec-8-yi}-2-(3,4,5-trimethyiphenoxy)-
acetamide

Emoloying the general methods detalled above the fitle compound was prepared as the' monohyd-
65 rochloride salt, mp 214-217 °C. .

15
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The 300 MHz proion magnetic resonance spectrum of a hexadsutero-dimethyisulfoxide solution of
the compound exhibited signais at about 1.75 (multipiet, 14H) ; 2.01 (singlet, 3H) ; 2.18 (singlet, 6H): 2.83
(singlet, 3H) ; about 3.3 (gignal obscured by water eignal) ; 4.55 (multiplet, 1H) ; 4.85 (doublet of doublets, i
2H) ; .70 (singlet, 2H) ; and 10.3 (broad singlet, 1H) parts per million downfield from tetramethylsilane.

Claims (for the Contracting States : BE, CH, DE, FR, GB, T, L, LU, NL, SE) .
1. A compound having the structure o
CHy
-G (cty) Ry
X Q

Y4 N-
<__Y h:z

wherein n is an integer of rom one to six; either of X or Y is oxygen and the other is —CHy—; R' Is
selected from '

el oy L . [ERE N

a) Rg

4

where B, and Ry are independently hydrogen, fluorine, chiorine, bromine, nitro, trifiuoromethyl, aileyl of
from one to six carbon atoms, alkoxy of from ons to six carbon atoms, or aryl ;

o/
b)
HSC CH3
CHy
/ 1
°’ i ~p-
2

whare R, is hydrogen, fiucrine, chlorine, alkyl of from one 1o six carbon atoms, or aryi; Z I8 —CHy—,
—O—, ~&, or —~NRy— where R; is hydrogen, alkanoyl of from two to six cerbon atoms, or
one to six carbon atoms ;
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where Rg and Ry are independantly hydrogen, fluerine, chlorine, bromine, alkyl of from one to slx carbon
atoms, or alkoxy of from one to four carbon atoms ; or

Q

: L

Rg

whsreR,andmmndsﬁnwm;ﬂghmwmmbhwmm,awﬁﬁwmmmm
atoms,

-caz-<] , =CH,~CH=CH,,
~CH.,C=CH, -CH,CH -CH,CH &
riah it A ’ 272N A
o

-~ [
-cnzcnz-m\ . or /C\ /RIO

wheroRwIsalkylufﬁwnombfouroamonmm,orwhmn.mdngwhmmntogoﬂmmm
nitrogen atom to which they are attached, form apyrrolldlnyl, piperidinyl, or hexshydro-1H-azepinyl ring ;
and the pharmaceutically acceptable acid addition salts thereof.

2. A compound as defined in Claim 1, wherein n is one.
3. Aoompoundasdohodhchlm1orz.whoninngandn,mnmmwlmtmnim.nmm

te which they are attached form a ring.
4, A compound as defined in Claim 1, 2 or 3 whersin R, is
o
R5 -
Ry

where R, and R ara a5 definad therein.

5. A compound as defined by Claim 1, 2 or 3, wherein R, is

Rg

where R and Z are as defined therein.

6. A compound as defined in Claim 5, wh Zis :
7. A compound as defined in Claim 5, whthisoxyuon.
8. A compourw] as defined in Claim 5, wherein Z is
9. A compound as defined In Claim 5, wherein Z is
10. A compound as defined in Claim 1, 2 or 3 whereln R, Is
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where R, and R, are as defined therein.
1. Acompoundasdeﬁnedbycldm4seloctedirommagmupoonmw
N-methyl-N-[7-(methyl-2-propynylamino)-1-oxaspiro[4.5]dec-8-ylphenoxyacetamiie.
2-(4-ﬂunrophenoxy)—N—[7-(1-pyrrolldnyl)lmino] -1-oxaspiro[4.5]dec-8-yijacetamids.
2-(4-fluoroph yletiyl)-amino}-1-oxaspiro[4.5]dec-8-yllacetamide.
N- mamy|-N rr (1 wminynq ﬂmﬂw.ﬂdw&yﬂ-a-(a-nmophmxymlde
N-methyl-N-[7-(1-pyrrolidinyl)-1-oxaspirof4.5}dec-8-yl}-2-(3-triflucromethylphenoxy)acetamide.
2+{3,4-dichiorophenoxy)-N-methyk[7-(1-pyrroiicinyl)-1-oxaspiro[4.5jdec-8-yllacetamide.
2-(2,6-dichicrophenoxy)-N-methyl-[7-(1-pymolidinyl)-1-oxaspiro{4.5]dec-8-yijacetamide.
2-(3,5-dichtorophenoxy)-N-methyl-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yljacetamide.
12. A compound as defined by Claim 9 selected from the group conaisting of :
N-methyl-N-{methyl-2-propenylamino)-1-oxaspiro-[4.5]dec-8-yi}-1H-indene-3-acetamide.
N-methyl-[7-(1-pyrrolidinyl)-1-oxaspirof4.5}dec-8-yi]-3-indeneacetamide.
13, AoumpwndasdoﬁnodbyCla&n?mmdfrommogmnpoomlsMof
N-methyl-[7-(1-pyrroiidinyl)-1-oxaspiro[4.5jdec-8-y}-2
N-methyl-{7-(1-pyrrolidinyl)-1-oxaspiro4.5]dec-8-yi}-3-benzofb
N-methyl-{7-(1-pyrroidinyl)-1-oxaspiro{4.5)dec-8-y{}-4-benzabjfuranacetamide.
N-[7-[{cycioprapyimethyi)methylamino)-1-cxaspirc-[4.5]dec-8-yl]-N,2-dimethyl-3-
benzofbifuranacetamide.
14. Aoompoundasdeﬁnedbycldmsmcbdlromﬂumupcomilﬂtuof
N-{7-(dimethylamino)-1-axaspiro-[4.5]dec-8-yl]-N-methyl-1H-indole-3-acetamide.
N-methyl-[7-(1-pyrrolidinyl)-1-oxaspiro{4.5]dec-8-yl]-3-indoleacetamide,
15. A compound as defined by Claim 10 seiected from the group consisting of
N-mathyl-2-(1-naphthalenyloxy)-N-I7-{1-pymolidinyl)-1 -oxnplro[4.5]doo—3-yljmtamldo.
N-methyi-2-(1-naphthalenyloxy)-N-{7-(1-pyrrolidinyi)-1-oxaspiro[4.5]dec-8-yllacetamide
N-methyl-N-{7-[methyl[2-(2-thienyl}ethyljamina}-1 -omplro[4.5]doo-8-yt]—2-(1-mphﬁ1ahnyloxy}-
acatamide.
16. A pharmaceutical composition comprising & compound as claimed in any preceding claim
together with a pharmacsutically acceptable carrier or dilvent.
17. A compound as claimed In any one of Claims 1 to 15 or pharmaceutical composition as claimed In
Claim 18, for use in the manufacture of a medicament for the treatment of pain alievistion in a wam-

- biooded animal.

18. A process for preparing a compound of the structural formula 1, as defined In ciaim 1, and the
pharmaceutically accepiable acid additon salts thereof; which process comprices the steps of first
reecting an oxaspirodiamine of the atruciure c

' 3

where R; and R, are as defined above, with a carboxylic acid having the structure
Ry {CHZ),COCH

where n and R, are as defined sbove, in the presence of a coupling reagent selectsd
dicyclohexyicarbodiimide or carbonyldiimidazole or with the comesponding acid chioride or
imidazole ; andmoreaftercomrﬂngmoproductofnidrucﬂon,lfdodud toaphnfmwouﬁcdly
ancaptableaddaddt!ionwt. _ _

.!;g

S
[

Claims (for the Contracting Stm AT) ‘
1. A process for preparing a compound of the structural formula
$H3
N-C'(mz) R
X

O

18
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wharelnnisanIntegeroffmmonatoSIx:oMeroonrYIsmnmdhoﬁurls—OHr—:R,is
gelected from

a) Rs ‘
Ry

where R, and Ry are independenty hydrogen, fiuorine, chiorine, bromine, nitro, irifluoromethyl, alky! of
from one to six carbon atoms, alkoxy of from one 1o six carbon atoms, or aryl ;

| o
b)
gel
CHy
/ []
c) %6 X '\z/'

where Ry is hydrogen, fluorine, chicrine, aliyl of from one to six carbon atoms, or aryl; 2
=0, =8, or —NR;— where R I8 hydrogen, alkanoyi of from two to six carbon atome, or alkyi of from
one 1o six carbon atoms ; - . -

o)

Rg

wheroFl.andR.mindopondanﬂyhy&ogm,ﬂuoﬂm.nﬂnﬂm,bmmho,dkyldﬁwnomwmm
atoms, or atkoxy of from one to four carbon atoms ; or

ﬂ 15

Rg

—

0

whmFlamdHgareasdoﬁnodabovo,;H,Icmoﬂ\ylmdn.hhydroom:dlwloffmnmwlualbm

atoms ;
| .-caz-<] , =CH,~CH=CH,,

N
~CH,CCH, -cnzcnz© , -cazcnz-/\j,

s

N=0

CH CH-/ﬁ or R
B A d o 10
\\—-s ~CH.CH,-N N/
2=-%27 v
N=N

19
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where Ry, is alkyl of from one to four carbon atoms ; or whera Hgandﬁ.whenmkwtoquﬂ\orﬁlm
nitrogen atom to which they are attached, form a pyrrolidinyl, piperidinyi, or hexahydro~1H-azepinyl
and the pharmaceutically acceptable acid addition salts thereof; which method comprises the steps
first reacting an oxaspirodiamine of the structure

9.!%?

s
NH

i
/;
1
N=-R

1 2
R

3

where R; and R, are as defined above ; with a carboxylic acid having the structure
R4({CHy),COOH

where n and R; sre as defined sbove, in the presence of a coupling reagent selected from
dicycichexylcarbodiimide or carbonyidiimidazole or with the corresponding acid chioride or aoyl
imidazole ; mdmomafhrmmrﬁngmopmdmofuldmncﬂon.ﬂm.maphmﬂcdly
aeceplablaaddaddﬂonsalt.

2. A proceas according to Claim 1, wherein n Is one,

. 3. A process according to Clalm 1 or 2, wherein R; and Rs taken together with the nltrogen atom
which they are attached form a pyrrolidinyt ring.

4. A process according to Claim 1, 2 or 3, wherein R, is

oa’
Rg
Rq

where R; and Ry are as defined therein.
5. A process according fo Claim 1, 2 or 3, wherein R, is

c 1
\‘\z/

Rg

where R, and Z are as defined therein.
8. A process according to Claim 3, wherein Z is —CHg—.
7. A pmcess according to Claim 5, wherein Z is oxygen.
8. A process according to Claim 5, wherein Z is sulfur.
9. A process according to Claim 5, wherein Z is —NRy— where Ry is as defined therein.
10. A process according to Clalm 1, 2 or 3, whersin R, Is

.,“

whare Ry and Ry are as defined therein.
11. A pracess according to Claim 4 In which one of the following compounds s prepased :

20
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N-methyl-N-{7-(methyl-2-propynylamino)-1 -ompiro{4-51doe-ﬂ-vﬂphmxymmm. :
2-(4-fiucrophenaxy)-N-[7-{1-pyrrolidinyl)aminoj-1-oxaspiro[4.5]dec-8-yllacetamide
2-(#ﬂuomphanoxy)—N—U-[mamyl-(a-phenMyI)-amino]—1-oxasplro[4.51do&8—yl]mhnﬂde
N-methyl-N-[7-(1-pyrrolidinyi}-1-oxaspirof4.5]dec-8-yl}-2-(3-nitrophenoxy)acetamide. _
N-mathyi-N-[7-~(1-pyrrolidinyl}-1-axaspiroj4.5}dec-8- u-z-(a-uiﬂuommﬂ'lybhonoxy)mmldo
2-(3,4-dichlorophencxy)-N-methyl-[7-(1-pyrrolidinyl)-1-oxaspiro{4.5dec-8-yljacetamide
2-(2,8-dichliorophenoxy)-N-methyl-[7-(1-pyrrolidinyl)-1 -oxaspiro[4.5]doo-a—yl}mnide
2-(3,5-dichicrophenoxy}-N-methyi-{7-(1-pyrrolidinyi)-1-oxaspiro[4.5}dec-8-yljacetamide.

12, Apmssawmﬂlngtocinlmsmwhlm“ofﬂmiolmmmnmdﬂspmpamd
N-methyl-N-{7-(methyi-2-propenyiamino)-1-oxaspiro{4.5]dec-8-yi]-1 H-indene-3-acetamide.
N-methyi-[7-(1-pyrrolidinyl)-1 4.5]dec-8-yi]-3-indensacetamide.

13. Apmuumwdhmtodatm?mmiahomofmhlowingconmundshpumd
N-methyl-[7-(1-pyrrolidinyl)-1-oxaspirof4.5)dec-8-yl]-2-benzofbjfuranacetamide.
N-methyl{7-{1-pyrrolidinyi)-1-oxaspirc{4.5)dec-8-yl]-3-benzofbjfuranacetamide.
N-methyk-{7-{1-pyrrolidinyl)-1-oxaspiro{4.5]dec-8-yi}-4-benzo[blfuranacetamide.
N-{7-}(cyclopropyimethyl)methylamino]-1-oxaspiro[4.5)iec-8-yl}-N,2-dimethyl-3-

benzc[blfuranacetamide.

14.Apmceuacmrdhgtochhnslnwhbhonanfmofouowhgconwmdslspwd
N-{7-{dimethylaminc)-1-oxaspiro-[4.5)dec-8-yi}-N-mathyl-1 H-indoie-3-acetamide.
N-methyl-[7-(1-pymrolidinyl)-1-oxaspiroj4.5ldec-8-yl]-3-indoleacetamide.

15. A process according to Claim 10 in which one of the following compoul
N-methyl-2- (1-naphﬁﬂenyloxy)-N-lT-(1-pymﬂdinyl)—1-oxupkn[4. -y
N-maethyl-2-(1-naphthalenyloxy)-N-[7-(1-pyrrolidinyi)-1 -ompiro{A.S]doe-a-yl]mido
N-methyl-N-[7-[methyl[2-(2-thienyl)sthyllamino}-1 -oxaapirn{4.5]doo—8-yl1-2-(1-nnphhdwbxy)-

l'pnmd-

acetamide.
16Apmaafmmpﬁngaphamuﬂcdmmdﬂm.wﬁd1mmmpdmoombwnga
poundpmpwodbyapmudaimdmmymdngddmmrmamuﬁwly

carriar or divent.

i7. Apmwpmmawmmnoramundudmmwwmammml.
for use in the manufacture of a medicament for the treatment of pain sileviation in a warm bicoded
animal.

Patentansprilche (fGr die Vertragsstaaten : BE, CH, DE, FR, @B, IT, L}, LU, NL, SE)

1. Verbindung mit der Strukiur

CH
73
N-S“(Cﬁzlnkl
X Q
Y N-
. Y |

wurinnoineganzeZahlvonohsbisud‘nsist;ahuvanundYSauMbodeunddumn'
—CHgz— steht ; R, ausgewdhit ist aus

o~
a) Rg

R4

worin R, und Rg unabhiingig voneinander Wasserstoff, Fluor, Chior, Brom Nmo, Trlﬂuormdwl Alkyl mit
ainem bis sechs Kohlenstoffatonan, Alkoxy mit einem bls sechs Kohlomtoﬂdmmn oder Aryl bodwton

b)
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-

] H
c) R - {
6
5 S \z/
worin As Wassersioff, Fluor, Chior, Akyl mit einem bis sechs Kohlenstofistomen oder Aryl bedsutst; Z
fir =—CHy—, —O~, —S— oder —NR,— steht, worin R, Wasserstoff, Alkanoyl mit bis sechs
Kohlenstoffatomen oder Alkyl mit einem bis sechs iKohlenstoffatomen darsteilt ;

10

o 7
d) '
18 Rg OO .
Ry
20 ) j o
worin R, und R unabhiingip voneinander Wassersioff, Fluor, Chior, Brom, Alkyl mit einem bis sechs
Kohienstoffatomen oder Alkoxy mit einem bis vier Kohlenstoffstomen bedeuten; odpr : :
| |
25 o
. 2, @Q
30 Rg
worin R und Rg der obigen Definition entsprechen; Ry Methy! ist und Ry Wassersioff, Alkyl mit einem
bis sechs Kohlenstoffatomen,
35

-cazq , =CH,-CH=CH,,

~CH,CH ﬂ

40 -CH2CECH, "'CH2CH2 ’ 2 2 \ ’
0

s
-~ u
-CHzCHm , oder S F1o
\—g -CH.CH.-N N
- oCH-N N
N==N

bedeutet, worin R, Alkyl mit einem bis vier Kohlenstoffatomen darstellt, oder worin R, und Ry
zusammengenommen mit dem Stickstoffatom, an dem sie hingen, sinen Pyroildinyl, Piperidiny! oder
50 Hexahydro-1H-azepinyiring bilden, und die pharmazeutisch akzeptablen Saureadditionasalze davon.
2. Verbindung, wie in Anspruch 1 definiert, worin n eins ist.
3. Verbindung, wie in Anspruch 1 oder 2 definiert, worin R; und R, zusammengenommen mit dem
Stickstoffatom, an dem sie héingen, einen Pyrolidinyiring bilden.
4. Verbindung, wie in Anspruch 1, 2 oder 3 definlert, worln R,

o’

R,

65 ist, worin R, und R4 der darin angefDhrien Definition: entsprechen,

22
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5. Verbindung, wie in Anspruch 1, 2 oder 3 definiert, worin R,

bedeutst, worin Rg und Z der darin angefilhrien Daefinition entsprechen. £

6. Verbindung, wie in Anspruch § definiert, worin Z fir —CHy— steht.

7. Verbindung, wie in Anspruch 5 definlert, worin Z fiir Sauerstoif steht.

8. Verbindung, wie in Anspruch 3 definiert, worin Z fiir Schwedel steht.

9. Verbindung, wie in Anspruch 6§ definiert, worin Z fir —NR,~— steht, worin R; der darin
angeflhrten Definition entspricht.

10. Verbindung, wie in Anspruch 1, 2 oder 3 dsfiniert, worin R,

. "”R, ;,*

Ist, worin Ry und Ay der darin angegebenen Definition entsprechen.
11. Verbindung, wia in Anspruch 4 definiert, auagewdhit aus der Gruppe beatshend aus :
N-Mathyl-N-[7-{methyl-2-propynylamino)-1-oxaspiro{4.5]}dec-8-yl}-phenoxysostamid,
2-(4-Fluorphenoxy)-N-[7-{1-pymolidinyl}-amino]-1-oxaspirof4.5]dec-8-yij-acetamid,
2-(4-FlLuorphenoxy)-N-[7-[methyl-(2-phenyiithyl}-amino]-1-oxaspirof4.5]dec-8-yl]-acetamid.

N-Methyl-N-[7-{1-pyrrolidinyl)-1-oxaspirof4. Bldoo-ﬂ-yl]-z-{s-uimormcﬂ\ylplnmxy)-mwmd.
2-(3,4-Dichlorphencxy)-N-methyl-[7(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yil-acstamid.
2-(2,6-Dichlorphenoxy)-N-methyl-[7-{1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yi]-acetamid.
2-(3,8-Dichlorphenoxy)-N-methy-[7-(1-pyrolidinyi)-1-oxaspiro{4.5]dec-8-yi}-acetamid.

12. Verbindung, wie in Anspruch 9 definiert, ausgewdihit sus der Gruppe bestehend aus :
N-Mathyl-N-[7-(methyl-2-propyienylamino)-1 -oxupko{4.5]d.o-8—yl]—1H-hdon—3-mnId.
N-Methyt-{7-(1-pyrrolidinyl)-1-oxaspirof4.5]dec-8-yi]-3-indenacetamid.

13. Verbindung, wie in Anspruch 7 definiert, ausgewihit aus der Gruppe bestshend aus :
N-Methyl-[7-(1-pyrrolidinyl)-1-oxaspirof4.Sldec-8-yl]-2-benzolbjfuranacetamid. .
N-Msthyi-[7-(1-pyrrolidinyl)-1-oxaspiro{4.5]dec-8-yi]-3-benzofblfuranacetamid.
N-Msathyl-[7-{1-pyrroiidinyl)-1-oxaspiro[4.5jdec-8-yi]-4-benzo[blfuranacetamid.

i lgl-ﬂ-[(@dowapﬁmﬂl)aeﬁﬂnimhqu&ﬂda&&y&Nﬁdnmm
14. Verbindung, wie in Anspruch 9 definiert, susgewihit aus der Gruppe bastehend aus :
N-[7-(Dimethylamino)-1-oxaspirof4.5ldsc-8-yil-N-mathyl-1H-indol-3-acetamid.
N-Mathyl-[7-(1-pyrrolidinyi)-1-oxaspiro[4.5]dec-8-yi}-3-indolzcetamid.

15. Verbindung, wie in Anspruch 10 definiert, ausgewdhit aus der Gruppe bestehend aus :
N-Methyl-2-(1-naphthaienyloxy)-N-[7-{1-pyrrolidinyf)-1-oxaspirof4.5]dec-8-yll-acetamid.
N-Memyl-z-u -naphthaienyloxy)-N-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yfl-acetamid.

N- " Mathyl-N-{7-{methyi-[2-(2-thienyi)-&thyl}-amino]-1-oxaspiro[4.5]dec-8-yi]-2-(1-nephthalenyioxy)-

18. Pharmazsutische Zusammensstzung umfassend eine Verbindung, wis in elnem vorhergshenden
Anspruch beansprucht, mit sinem pharmazeutisch akzepiabien Triger- oder VerdOnnungsmittel.

17. Verbindung, wie in einem der Anspriche 1 bis 15 beansprucht, oder eine pharmazeutische
Zusammensetzung, wis in Anspruch 16 beansprucht, zur Verwendung bei der Herstellung eines
Medikaments zur Schmerziinderungsbehandiung be! einem WarmbiGter.

18, Varfahren zur Herstellung siner Verbindung der Strukturforms! 1, wie In Anspruch 1 definiert,
und der pharmazeutisch alzeptablen Saureadditionssalze davan; wtlchn Varfahren dle Schritle umfaBt,
daB zuerst ein Oxaspircdlamin der Struktur

(Siehe Formel Seite 24 {.)
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worin Ry und Ry der cbigen Definition entsprechen, mit einer Carbonsliure mit der Struktur
R{(CHZ),COOH ,

worin n und R, der obigen Definition entsprechen, in Anwesenheit eines Kwpluwugom ausgewahit
aus Dicyclohexyloarbodiimid oder Carbonykilimicdazol oder mit dem entsprechenden Slurechiorid oder
Acynmuummmm,undwmmmmmmmmmm
pharmazeutisch alzeptables Siureadditionssaiz Gbergefihrt wird. ‘

Patentanspriiche (fiir den Vertragsstaat AT) ‘
1. Verfahren zur Hersteliung einer Verbindung mit der St;uMIunnol

CH
73 .
. N-ﬁ-(clennl

o
4 N-R,
:___.! ka

worin n eine ganze Zah! von eins bis sechs ist; olmsvonthdYSauMbbdcuwtunddumdonfﬂr
—CHg— staht ; H,aungsw&fﬂtistaus ‘ o o :

worin R, und Ry unabhinglg vonsinander Wasssrstoff, Fiuor, Chlor, Brom, Nitro, Triffuormethyl, Alkyl mit
sinem bis sachs Kohlenstoffatomen, Alikoxy mit einem bis sechs Kohlensioffatomen oder Aryl bedeuten ;

o/

b) | O L

- Hac -CH - -

) ~ 3

c R a '
. 5—@

\z/
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worin Ry Wasserstoff, Fluor, Chior, Alkyl mit einem bis sechs Kohlenstoffatomen oder Aryl badeutst; Z
for —CHgy—, ~—0O-—, —8~— oder -—NRy— steht, worin R; Wasserstoff, Alkanoyl mit einem bis sechs
Kohlenstoffatomen oder Ayt mit ainem bis sachs Kohlansmffatoman darsteilt ;

o/

Rg

woﬂnH,undFl.unabhﬁnglgvonelmndoerorstaff Fhior, Chior, Brom, Alkyiuﬂtoimmbhndu
Kohlenstoffatomen oder Alkoxy mit einem bis vier Kohlenstoffatomen bodeubn odor

- |
" " @O
Rg

worln Ry und R, der obigen Definition entsprechen; R; Methyl ist und Ry Wasserstoff; Alkyl mit einem

bis sachs Kohlenstoffatomen :
-ca2—<| ~CH, -CH=CH,,

&

0 5
- "
_cazcﬂm , oder /C\ /RIO
\—-s =~CH.CH.,-N N
2 2 % P
N=N

worin Ry Alkyl mit sinem bis vier Kohlensioffatomen darstefit; oder worin Rz und Ry

azepinylring bilden ; mwmmmmwmm;mvm
ren die Schritte umfadt, daB Zuerst ein Oxaspirodiamin der Struktur

NE

worin R und A; der obigen Definitlion entsprechen, mit einer Carbonsdure mit der Struktur

Ry(CHg),COOH ,
worin n und R, der obigen Definition enisprechen, in Anwesenhei! eines Kupplungsreagens ausgewshit
aus Dicycichexylcarbodiimid oder Carbonykdiimidazol oder mit dem entsprechenden S#urechiorid oder

Acylimidazol umgesetzt wird ; unddanlohdqudulddieurFlukﬂonwnnmmm
pharmazeutisch akzeptables Shureadditionssalz ithergeflhrt wird.

25
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2. Verfahren nach Anspruch 1, worin n eins ist.
3. Verfahren nach Anspruch 1 oder 2, worin Ay und R; zusammangenommen mit dem Stickstoffa-

tom, an dem sle héngen, sinen Pyrrolidinylring bilden.
4. Verfahren nach Anspruch 1, 2 oder 3, worin R,

OJ
Ry

Rq

bedeutst, worin R, und Re der darin angefihrien Definition entsprechen.
5. Verfahren nach Anspruch 1, 2 oder 3, worin R,

bedeutst, worin Rg und Z der darin angefdhrien Definition snisprechen.
6. Verfahren nach Anspruch §, worin Z
7. Verfahren nach Anspruch 5, worin Z Sauerstoff ist.
8. Verfahren nach Anspruch 5, worin Z Schwefel ist. :
9. Verfahren nach Anspruch 5, worin Z fir —Ny— steht, worin R; der darin angefOhiian Definition
entspricht.
10. Verfahren nach Anspruch 1, 2 oder 3, worin R,

ist, worin Ry Ry der darin angefOhrten Definition entsprechen. _ _
11. VeﬂahrmnachAmpnnh4.bdemdmdorfdgondanV«kahthw&d:
N-Methyl-N-[7-(methyl-2-propynylamino)-1 -oxaspiro[4.5}dec-8-yil-phenoxyacetamid.
2-(4-Fluorphenoxy)-N-[7-(1-pyrrolidinyl)-amino]-1 -oxaspiro[4.5]dec-8-yl]-acetamid.
2-{4-Fluorphenoxy)-N-[7-[methy-(2-phenytiithyi)-amino]-1 -oxaapiro[4.5]dec-8-yil-acetamid..
N-Mohbe-U—ﬁ-pyndmwnd-oxapku[mm-z-(&nmophumymm
N-Methyl-N-[7-{1-pyrrolidinyl)-1 -oxasprof4.5idec-8-yll-2-(3-trifluormethylphenoxy)-acetamid.
2-(3,4-Dichiorphenoxy)-N-methyl-{7-(1-pyrrolidinyl)-1-oxaspiro{4.5]dec-8-yil-acetmmid.
2-(2,6-Dichlorphenaxy)-N-methyl-[7-(1-pyrroildinyi)-1 -oxaspiro[4.5]dec-8-yll-acetamid.
2-(3.&Did1bmhsmxy)-N-mﬂwFV{1-pymwr1mmW
12. Verfshren nach Anspruch 9, bei weichem sine der foigenden Verbindungen hergestelit wird :
N-Methyl-N-[7-(methyi-2-propenylaminc)-1-oxaspiro{4.5]dec-8-yl}-1 H-inden-3-scetamid.
N-Mathyl-[7-(1-pyrrolidinyl}-1 -oxespirof4.5]dec-8-yl]-3-indenmcetamid.
13. Verfahren nach Anspruch 7, bel weichem eine der foigenden Verbindungen hergestelit wird :
N-Mdhﬂ-{?ﬁ-pyrrdidinyﬂﬁcmpko[tﬂd»&yﬂ-!-bcm[b]MW.
N-Mathyl-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]dec-8-yi]-3-benzo[bffuranacstamid,
N-Methyl-[7-(1-pyrrolidinyl)-1-oxaspiro[4.5]deo-8-yil-4-benzo[bjfuranacetamid,

ml:—[?-{((:yclopropylmeﬁyl)-mcﬁyimino]%-oxupko[4.5]doo-&¥ﬂ-“2—dmoﬂ1y|—8—bmo{b]fum
14. Verfahren nach Anspruch 9, bei waichem eine der folgenden Verbindungen hergesteilt wird :
N-{7-(Dimsthylamino)-1-oxaspiro[4.8]dec-8-yl]-N-methyi-1H-indol-3-scetamid.
N-Mathyl-[7-(1-pysrolidinyl)-1-oxaspiro[4.5]dec-8-yi}-3-indolacetamid. ‘
15, Verfahren nach Anspruch 10, bel weichem eine der foigenden Verbindungen hergestelit wird ;
N-methyl-2-{1-naphthaienyloxy)-N-[7-(1-pyrrolidinyl)-1-oxasniro(4.5]dec-8-yllacetamid.
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N-Mathyl-Z-(1-naphﬂ:aienybxy)-N-[7—(1-pyrrolldlnyl)-1-oxasplro[4.5]dao—8-yl]—amtamld.

N-l;f:ﬂwl—N—U—{mamylﬂ-(z-mlanyDMyI]-amlno]-1-omplrc{4.5]daa-8—yl]r?-(1-naphthdonyloxy)w
18. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, weiches Verfahren dle
Vereinigung einer mittels eines in einem vorhergehenden Anspruch beanspruchien Verfahrens hergestell-
ten Verbindung mit einem pharmazeutisch alzeptablen Triger- oder VerdOnnungsmitiel umfaBt.

17. Verfahren zur Herstellung einer Zusammensetzung oder einer Verbindung, wie In einem der
vorhergehenden Anspriiche beansprucht, zur Verwendung bei der Herstellung sines Madikamentss zur

Schmerzlinderungsbehandlung bel einem Warmbloter.
Revendications {pour les Etats contractants : BE, CH, DF, FR, @B, IT, L}, LU, NL, SE)
1. Un composé, caractériad par la structure

w3
N-E- ( CH, ) a1
X o] .

<’Y Yo :;liz

danaiaquollonestunentlordounasix,l’undeonuYmunatomod'ouyqinietl’numwlemﬂhl
~~CHp—: R ast cholsl parmni

o~
|
a) . Ry
&R.etﬂ,sontlndépondmmoMmmmod'hydmgino;dom.dem, brome, un radical nitro,
mﬂuoromdtl'lyle, alkyle d'un A six atomes de carbone, alcoxy d'un a six atomes de carbons, ou aryle ;
o~
CHy
/ 1
o) R PR
6 XA g”

oﬂﬂ,estunatomed’hydrogém,doﬂuar.dodﬂm,unmdicalallqlod’midxmmadowbom.
aryla;Zut—GHg-—.—O—-.—S—ou-—Nﬂy,oﬁH-,utunmmod‘hydrog&no.ungmmdlmoyhda
deux 4 six atomes de carbone, ou aryle d'un & six atomes de carbone ; ‘

d)
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&

&0

radical alfkyle d'un & six atomes de carbone, ou alcoxy d'un & quatre atomes de carbone ; ou
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dans Iaquelle Ry st Ry sont indépendamment un atome dhydrogdne, de ﬂuor. de chiore, de brome, un

I LA |

|
0

G

Rg

ol Ry et Ry sont tels que définis plus haut :

Ry est un groupe méthyle st Ry est un atoms d'hydrogéne, un groupe alkyle d'un & six atomes de
carbone, ‘

‘CHZ’Q , =CH,=CH=CH,,

a
~CH,C4CH, -CHZCHZQ . 'CHZCFZO'
0 o s
I :
< R
-CH cn-/\l , ou L S0
2 2\\.’5 -CH,CH,~N N/
2772 ¥
N=N

olt R,y est un groupe alkyle d'un & quatre atomes de carbone ; ou bien R; ot Ry forment ensemble avec
l'atome d'azote auquel ils sont atimchés, un cycls pymolidinyle, pipéridinyls ou hexahydro-1H-azdpinyle ;
ot ses sels d'addition acides accepiables du point de vue pharmaceutique,

2. Un composé suivant ia revendication 1, caractérisé en ce que n est égal & un.

3. Un composé sulvant les revendications 1 ou 2, caractérisé en ce que R, ot Ry formant ensemble
un cycle pyrrolidinyle avec 'atome d'azote auquel lis sont fixéds. .

4, Un compoaé suivant les revendications 1, 2 ou 3 caractérisé en ce que R, est

o/
Rg
Ry

ol R, st Ry sont teis que définis plus haut.
5. Un composé suivant les revendications 1, 2 ou 3 caractérisé en ce que R, sst

3 i
S g

Rg

ol Rg et Z sont tels que définis plus haut.

8. Un composé suivant |a revendication 5, caractérisé en ce que Z est un radical —CHy—.

7. Un composé suivant la revendication 5, caraciérisé en ce que Z est un atome d'axygéne.

8. Un composé suivant la revendication 5, caractérisé en ce que Z est un afome de soufrs.

9. UnmnﬁthmnduﬁmB.umﬁﬂumumozmmm—Nﬁy—.pﬁ&m
tel que défini plus haut.

10. Un composé suivant les revendications 1, 2 ou 3 caractérisé en ce que R, est

28
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ol R, et R, sont tels que définis pius haut.
1t. Un composé suivant la revendication 5, caractérisé en ca quil est cholsi dans le groupe

" compranant les composés sulvants :

15

N-méthyl-N-[7-(méthyl-2-propynylamina)- )-1-oxaspirol4.5]déc-8-yllphénoxyacétamide
N-mﬂhykE-(Mmphénmy}N—Vﬂ-pymﬁdnﬂMm]ﬂmpkoﬂWﬂnm
mmN-méﬂwFZ-(*ﬂuowphénoxv)-N-V-(nﬁW-(Z-PanW)-m |-1-oxaepiro[4.5)déo-8-yljacéta-
N-méthyl-N-[7-(1-pyrrolidinyl)-1-oxaspirof4.S]déc-8-yl}-2-(3-nitrophénoxyiacétamide.
N-méthyi-N-[7-(1-pyrroliciryl)-1-oxmspiroj4.5}déc-8-yl}-2-(3-trifluorométhyiphénoxy jacétamide.
2-(3,4-dichiorophénaxy)-N-méthyi-N-[7-(1-pyrrolidinyi)-1 -oxaspiro[4.5)déo-6-yljacétamide.
2-(&&dchhmph6mxy}N4n6myl-N-H1-pynﬂHnylenpko[45]dio&yum
2—{3,5-dichlorophénoxy)-N—m6ﬂfyl-N-[7-(1-pymMnyl)-1 -oxaspiro[4.5)déc-8-yljecétamide.
12.Unoomposiwivantlarw-ndc-ﬂon wwﬁddmeom'ﬂmmohldmshm
comprenant les composés sulvanis
N-méﬂwkN-?{mihyki—pwpéme}-iaxuﬁro{&ﬂdﬁ@&yﬂ-ﬂHnmmm
N-méthyl-N-{7-(1-pyrroiidinyl)-1-oxaspiro[4. 5]déc-8-yll-3-lndinuoéhnﬂdn
13. Un composé suivant la revendication 7 . caractérisé en ce qu'll est cholsi dans le groupe
comprenant les composés suivants :
N-méthyl-N-[7-(1-pyrrolidinyt)-1-oxaspiro-[4.5]déc-8-yl]-2-benzo[blfuranacétamide.
N-méthyl-N-{7-{1-pyrrolidinyl)-1-oxaspiro-[4.5)iéc-8-yl}-3-benzofbjfuranacétamide.
N-méthyi-N-[7-(1-pymoiidinyl)-1-oxaspiro-[4.5idéc-8-yl}-4-benzo[bjfuranacétamide.
mmN-V{(cydopwwhéﬂwﬂmWWMHWWHMNﬂWmmm
14Unoompos¢suivanthmndlcaﬂon9 caractérisé en ce quill est choisi dans le groupe
comprenant les
N-V%dimithyhrnmm-oxaspim«mdio-e-yu-N-méﬂwHH-mmm
N-mdﬂwl-N-[T-ﬁ-pyrrolidlnyi)d-ompim-{ Sldéc-8-yil-3-indoleacétamide.
18. Un composé suivant rcvcndlmﬂonmwm-noaqu'il.qdnhldmlogroupo
comprenant les : :
N-méthyl-2-{1 -mplmlényloxy)-N-[T-ﬁ -pyrrolidinyl)-1-oxmspirol .
N-méthyl-2-{1-naphtalényloxy)-N-{7-{1-pyrrolidinyl)-1-oxaspiro[4 S]déc-8-yllaoétamide. L
mideN—méﬂ'nyl-N—[?-{méﬂ'nyl[z (2-ﬁ1i6nyl)&&wﬂam|no]-1-cnaplro[4.5]d‘c-8-yl]—2—{1 mphtll‘nyloxy) o acktee

16. Une composition pharmaceutique, wmmhmuqu'dhmdmmwmm
I'unequdoonquedesmmdtuﬂomprécédonusamunwpoﬂouundlluantmephbhwpoknao

vue pharmaceutique. y
17. Un compnsésuivantl'msqueloonqutdunvondluﬂm1i150uunocomﬂm
pharmaceutique sulvant la revendication 186, utile dans la fabrication d'un médicament pour ie: traitement
permettant de soulager la douleur chez un animal & sang chaud.
1&Unpmoid6depr6pumﬂond‘unenmmﬂdobmuhmaumle1wmhmmdhﬂon1 ot
de ses sels d'addition acides acceptable du point de vue phammacsutique, caractérisé en ce quil
comprend d'abord la réaction d'une oxaspirodiamine de formule structurale

dans laquelle R, et Ry sont teis que définis pius haut, avec un acide cairboxylique ayant la structure
Ry(CHg)sCOOH, dans laqueile n et R, sont tels |
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couplage choisl parmi le dicycichexylcarbadlimide ou le earhnnylﬁmldﬁnb ou bisn avec Je chiorure
d'acide ou I'acyl imidazole comespondant ; et ensuite la conversion du prodult de la réaction, si cela est

désiré, en un sel d'addition acide acceptable du point de vue pharmaceutiqus.

Revendications (pour I'état contractant AT)
1. Un procédé pour préparer un composé ayant la formule structurale |
3
< N-.c"' ( CHZ ) nnl

(P

dans laquelle n est un entier de un & six, 'un des X ou Y est un atome d'oxygtne ot l'autre est lo radionl
—CHz—; R, est cholsi parmi

o~

}

2) Ry _' | |

R,

o:‘.lmummh«pGMMMmmmd'hydmgbm,doﬂuor,qedm,dim,urlmlulnﬂro.
trifluorométhyie, alkyle d'un A six atomes de carbone, nlenxyd‘unisixutumdcwbom,oum-

b)

oll Ry @st un atome d‘hydrogine, de filuor, de chlore, un radical alkyle d'un A six stomes de carbone,
H Ry

aryle ; Z ost —CHy—, ~O=—, —8— ou —NR;, ol R; est un atome d'hydrogéne, un groupe aikencyle de
deux & six atomes de carbone, cu aryle d'un & six stomes de carbone ;
o/
d) ) R
Rg

dans laquelie Re et R; sont indépendamment un mmo d'hydrogm daﬂ;&.;decﬁlmu. 'do‘bromo. un
radical alkyle d'un & six atomes de carbone, ou alcoxy d'un & quatre atomes de carbone ;

30
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e

Rg

oll Ry et Ry sont tels que définis plus haut ;
R, est un groupe méthyie et R, est un atome d'hydrogdne, un groupe alkyle d'un & six alomes de

» -

-CHZ-Q I3 -CH2-CH=CH2 F

- s . /
CH,CacH, CHZCHZ-Q , -c32532@ )
o S

ot Ry, €8t un groupe alkyls d’un A quatre atomes de carhone ; ou bisn R; et Ry forment ensemble avec
l'atome d'azote suquel iis sont attachés, un cycle pyrrolidinyle, pipéridinyle ou hexshydro-1H-azépinyle ;
ot ses sels d'addiion acides mcosptables du point de vus pharmaceutique ; caractérisé en ce que oe
procédé comprend d'abord la réaction d'une cxaspirodiamine de formule structurale

dans laquelle R; et R, sont tels que définis plus haut, avec un acide carboxylique ayant la structure
R(CH,),COOH , '

dans laguelle n et R, sont tels que définis plus haut, en présence d'un réactif de couplage choisi parmi le
dicyclohexyicarbediimide ou le carbonyidiimidazole ou bien avec le chiorure d'acide ou l'acyl imidazole
correspondant ; et ensulte la conversion du produit de la réaction, si cela est désiré, en un sel d'addition
acide acceptable du point de vue pharmacsutique.

2. Un procédé suivant la revendication 1, caraciérisé en ce que n est égal & un.

3. Un procédé suivant les revendications 1 ou 2, caractérisé en oe qus R; et R, forment ensemble un
cycle pyrrolidinyle avec Patome d'azote auquel lis sont fixés.

4. Un procédé suivant ies revendications 1, 2 cu 3 oaractérisé en ce que R, est

o~ -

Re

ol R, et Ry sont teis que définis plus haut.

<}
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5. Unprocidésulvamlasrwandlcaﬂons'l.2ou3carautérbéencoqueﬁ,ait

“ .

R -
6 - /I IR 2

ol Rg et Z sont tels que définis pius haut.

B Un procédé suivant la revendication 5, caractérisé en ce que Z est un radical —CHy—.

7. Un procédé sulvant la revendication 5, caractérisé en ce que Z est un atome d'oxygéne.

8. Un procédé sulvant la revendication 5, caractérisé sn ce que Z est un atome de souire.

8. Un procédé sulvant la revendication 5, caractérisé en ce que Z est un radical —NRy—, ol R; eat tel
que défini plus haut.

10. Un procédé sulvant les revendications 1, 2 ou 3 caractérisé en ce que R, est

.,R y ,’A

olt Ry ot Ry sont tels que définis plus haut.
11, Un proodédé sulvant [a revendication 4, caractérluenuquorundumpommmm

réparé :
N—méﬁykﬂ-{?—(mﬂmyl-z-propynyhrrﬂno)d-ouaplm[ Sldéo-8-yljphénoxyscétamide.
N-méthyl-2-(4-fiuorophénoxy)-N-[7-(1-pyrrolidinyl)amino]-1-oxaspiro[4.5]déc-8-yijacétamide.
IdeN-mdﬂ\yl-z-(d—ﬂuorophinm N [7-(méthyl-(2-phényiéthyl)-amino]-1-oxaspirof4.5jdéc-8-yljacéta-
mide,
N-méthyl-N-[7-(1-pyrrolidinyl)-1-oxaspirof4.5)déc-8-yi}-2-(3-nitrophénoxy)ecétamide.
N-méthyl-N-U-(1-pymlldinyl)~1-nmpim[4.5]d6¢-8-yl]—2 -(3-triftuoromdthyiphénoxy)acétamide.
2-{3,4-dichlorophénaxy)-N-méthyl-N-{7-(1-pyrrofidinyl)-1-oxaspiro{4.5]déc-8-yljacdtamide.
2-(2,8-dichiorophénoxy)-N-méthyl-N-[7-(1-pyrrolidinyl)-1-oxaspiro{4.5]déc-8-yllacétamide.
2-(3,5-dichiorophéinoxy)-N-méthyl-N-[7-{1-pymolidinyi)-1-oxaspiro[4
12. Unprooédésuivantlamndlmﬂons mm:tédséonooquel’mduoompoeésauimtsesl

N-mélhyl- -(miﬂ\ykz-pmpénymnm)d-ompiroﬂmmdmmmmm
N-méthyi-N-{7-(1-pyrroiidinyl)-1-oxaspirof4.
13.Unpmcédisuivant mndmﬂm?,mmmquonmdaoompmmm

N-mémyl-Nﬂﬂ-pwoﬂnyndonmlm{Myﬂ-z-bum[b}lumm
N-méthyl-N-{7-(1-pyrrolidinyi)-1-oxaspiro-i4.5]déc-8-yi]-3-benzofbjfuranacétamide.
N-méthyl-N-{7-(1-pyrrolidinyl}-1-oxaspiro-{4.5]déo-8-yil-4-benzobjiuranacétamide.
id N-l'f-[(cvclﬂpmwlméwl)fmﬁmlﬂ WM&NWMM
a, .
MM Un procédé sulvant la revendication 9, cauctéﬂaéenaoquorundnoomposésmﬂvmm
P pa??—(diméﬁyluﬂmhmuplm—[kﬂdi@&m«ﬂ%ymww
N—méthy!-N-[?-(1-pyrrolldInyl}-1-oxuplro—[4.5]d6&8—yl}-3—indo
15. Un prooédé suivant ia rovundloaﬂon mm‘mcoquol'unduoomm-umw
réparé :
N-méﬁyl-2—(1-naphtalényloxy)-N—[7—(1-pyrrolidinyl)—1-oxnpko[&S]déo—B—yl]mmdo
N-méthyl-2-(1-naphtaiényloxy)-N-{7-(1-pyrrolidinyl)-1-oxaspiro[4.5]déc-8-yllacétamide.
o N-méthyl-N-[7-[méthyl[2-(2-thiényl)éthyllamino}-1-oxaspiro{4.5}déc-8-yl}-2-(1-naphtalényloxy) acéta-
m
a1&Unpmoidipwprépucrunomanmphmmuﬂque,Mmmm‘ﬂcamndla
combinalson d'un composé préparé suivant l'une q nnndoﬂhmprdeidumsamun
support ou un dilvant acceptable du point de vue

17. Unpmeédépumpﬁpwunowmpodﬁonouunmmpmémﬁvwl'umquohmqmm
tes, utile dans Ia fabrication d'un médicament pour le tralumam ptrmmntdl ooulagor la douleur chez
un animal & sang chaud.

L]
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