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EP 0 414 42141 Desgyiption The inventRoh relates to . G—X
1- oxa- 2- ox0- 8-azaspiro [4, 5]decane derivatives, processes f t}fei 2
preparation and pharnaceutical conpositions thereof. 5 R nunb of

t herapeutical ly useful 1-oxa-2-oxo-3,8-diazasplro(4, Sidecane derivatives
have been descri- bed i jnbla@g literature e.g. CA 71 91359d (1969); C A 78,

719668t (1973): C. A 78X 23876q,4,;§;@,n0g,£mz.§°,§,3§ (iSdiR3); CA. 81,

33153c and 105368b (1974);RC. A. 9%eprebénie/d JBih or €05 Byciodiy drip2dr a carbo
pp 1123-1128; as well as in the Darypacabdcydibeg), biyol, ngr%b%puonanysubsummon::eamm

2,013, 729, 2,013, 668 and 2, 163, 000;ond d? motdhalB§enGitortis, @,gjﬁ;? é& bd; ONS
NoS. 775, 984 774,170, wgnﬁal ﬁh&%&r&%arﬂe&yﬁh@ p' \whbn PRl p, one of R! and R2 ¢
specification No. 10% 1, 100, 281;,;*,@, rits EhyBYdi grolptiid mmy hté group;

No. 7,214,689 as wel| amein the rdgrisértca ﬁuﬁb&&mbﬂﬂﬁheﬂp%up tidrialf! dubdbited8y one or mo
3,555,033, 3,594, 386, 4,244, 961 anme, O, aikyk,C}.3 Sikoxy\6r Hy c?eve I'oped a
novel range of corrpounds?hbased eamtsmmemyaﬁa&uﬁ%dﬂ&uﬂbﬂ%&%ﬁlﬂmmaws
stituents bound in the 4-positi ap, aksly, Gdrdxpedihdlonethyl gisupsah@Si t1on of th

spi rodecane skel &t on*ar a subst amt1, a3} y different 15 According to one
aspect of the present i mndalitatio additioh sndqutérdary emmbrkivlsatotsebnds of fornul a
(1) 0 20 [err] 25 The compounds of the fornjuiai(l) inayéxit it vatiotd terebisomeric forms such as geometric

represents an oxygen at @swelras sachites indiyidualdpicatisamel and their mixtured il @5wHidh3nagl also occur in t
hydrogen atom or a [grr}'8"!9#4@9!"8!9&8"9mdm}eseﬁ}!dianandpkwmamwnmdnowﬁdfmpresenr
[err] aryl or carbocyclic Aceqrding tepnptheraspdct of thie invengion, theredapravider:d rrgcess for the preparation of ¢
substituted on the arorrﬁf‘f‘%fo ) g theikacigraddion andiquiaternery ammonium sflte which séripyibes

or [err] al koxy groups; f‘i"‘&ﬂﬂp ratiop of comppypdsibformula ff) mberpin Xis agreunNRereacting a 2-oxo-:
group or, when X is a NR gﬁ'ﬁuﬁ"”‘a degyatiyenf formuld). R2 additional |y represents

a hydr oxyI group andset he other additionally represents a nethyl group; R3
represents a hydrogen atom or a phenyl group optionally substituted by one

or nore hal ogen atons, [err]alkyl, [err] al koxy or hydroxyl group; Ph
represents a phenyl group unsubstituted or substituted by one or nore

hal ogen at ons, [err] al kyl, 40 [err] al koxy, hydroxyl or

tri hal onet hyl groups and n isl,2,3; and all acid addition and

guat ernary anmoni um salts thereof. The conpounds of the forrmula (1) may

exist in various stereol soneric fornms such as geonetrical isonmers as well

as racemates, individual optical isoners and their m xtures, all of which

may al so occur In the formof 45 various solvates angl hydrates. Al these
conpounds and mi xtures are within the scope of the present invention.

Accordi ng to anot her aspect of the invention, there is provided a

processforthe preparation of conpounds of the fornula (1) and their acid
addition and quaternary ammonium salts, which conprises a) for the

preparation of conmpounds of formula (1) wherein X Is a group NR reacting a

2- oxo0- 3, 8-di azas- piro(4,5]decane derivative of fornmula (1), 50 55 2



| wherein R3, Ph and n are as herein before defined and Y represents a halogen atom or a |

EP 0 414 421 Bl [err] 10 [ er Pyoxyprarsulfonyloxy P]°"and eré)] are as herein
before defined with a %enyl f?{é'rﬁé”ﬂ’é?f“i?é‘f 'P\“ ':g [[gpther are a methy
(111) 20 wherein R3, Ph and %"&‘&%MW"%@?WP@"H&F"‘?

represents a hal ogen atomor a [err] alkylsulfo- nyloxy or aryI sul f onyl oxy
group; or 25 b) for the preparation of conpounds of formnul }_(’I)

wherein [err] and R2 tggether are a rret hyI ene group re- (IV)
4- et hynyl - 4- hydr oxypi peri di ne deripg @: ﬁ& 35 wherein
[err] Ph and n jare as defined above vvrth an i opﬁa te o | a R- NCQO,
wherein R Is as| defi ned above, and either a) for conpoundS er€=CHI s an

oxygen atom cyclizing in an acidic rrediay t he 4-carbanoyl oxy- 40

4- et hynyl pi perdi ne deriswative of the fornmula (v) as prepared above [err] 50
[err] wherein Fi. [err] Ph and n are as defined above and reacting the

resul ting salt iof formula (\iwhereitS*, Bhand niie addefifett abavb widh arf isncydnats of fanmula RINO, wherein |
wherein R, [err] Ph and n ar ebous ackbdithered above, with water; or [err]) for
conpounds wherein X is a group mmm@wmimxaanmammmmrr@nmtm4—'
of the fornula (V) as d&fi nefretmyipipesise desivative,of fhe forgyila () as prepared gbeve; e
preparation of conpounds of fornmula (1) as defined in process (b) (a)

above, cyclizing I'n an acidic nediuma 4-carbanoyl oxy-4-ethynyl pi peri di ne
derivative of the fornmula (V) as defined above and reacting the @bt ai ned

salt of fornula (V) as, defined above with water; or d)for the epara'tqi on

of conpounds of; formul a (I) as defined in process (b) T
cycllzrnglnthe pres- :brC\‘SOf a base a

4- car banoyl - oxy- 4- et hynyI pi peri di a(rGl’d To | a as defined

above; or e) for the preparation of a i:orrpound of for )CE |_f| n Xis

a group NR and one of [serr] and [err] S a hydr oxy group and he other is a (V)

nmet hyl group, reacting a 4-acetyl -4-hydroxypi peri di ne derivative of for-

wherein R, R? Ph and n are as defined above and reacting the resulting sait of formula (V



mula (VIl),

mula (M1), 25 OH [err] = (M1) [err]

35 wherein [err], Ph and n are as defined above, with an isocyanate of

formul a R-NCO wherein R is as defined above, and cycli zi heOHhus f or med
conmpound of forrmula (VII1) 40
0 [err] Ph—CH—{CH, ) —}N c npA45
(VI11) 50 wherein R R3 ¥h and n are as (flefi ned above; _t__f@
preparation of conpounds of formula (1) defined for process Y€) dbove, (VI
cyclizing a 4-acetyl - 4carbanoyl oxypi perfdi ne derivative of thelfornula

(VIl'l1) as defined above; 55 followed if desired or necessary, (Bngacti ng

a conpound of formula (1), as prepared above wherein X I's an oxygen atom and

err] and [err] together are | - ;
%err} wher[ei n ]R isgas def i ned%@g'fﬁ&%ﬂﬂigb%ﬁ?ﬁﬁnﬁgd&w%%cowhm
and R2 1|
| f

formula (1), wherein Xis a group NR and one of R IS a hydroxyl
group and the other 4 EP 0 414 421 Bl is a nethyl group; and/or

desired or necessary, transform ng a conpound of the fornula (1) s
prepared above into another conpound of the fornmula (1) as hereirpefore
defined; 5 and/or if desired or necessary, reacting dDrd O+ NHMHRul a
(1) as prepared above with an aci)ﬂ to obtain the aciddAddi tNgn salt thereof
and/or treating a salt of a conp mﬁfcﬂr_fﬁﬁﬂz( N prepXed above with
a base to liberate the b#ise formthereofl _and/ or cOnver\ a ttwc;)%oared (VII
conpound of the formula (1) into Its quﬂ%rnary anmoni um salt&l n

process a) above, Y represents a |leaving group, e.g. a nesylo or tosyl oxy
group, or a halogen 10 atom preferably chlorine or brom ne. is reaction
is preferably carried out In an Inert organic solvent, and desirably in the
presence of a base capabl'e of pinding,the acid |libergted In the reaction.
Various solvents, such as ali 3??‘6{]% %(haar?g g?"é."g?"é%ﬁ%ol , 1 sopropanol,

butanol ; aronatic hydrocar bongy g&né iQrH?QﬁFl%ﬁ of o UGN Es deThedFirbrocsss Je) above
di butyl ether or dioxane; teraeawm%'& iné aéiivate &'Th &ﬁ? o .@%.ﬁj"f 3’ ) sbave. o
di methyl form de or di netRyl guowedlirdbditedéinedebda)eS, €. 9. acetone, rreteﬂy?o

ethyl ketones or nethyl | soBydexdindedompdun@st faiihia (i) aX brépdiss aBbvewWhEreit R7\dR olygen atom and R
sol vents may be used. As aciafé adheiiyiendgragvithan biitg GadimGla RINH, Ghirbia RYs £d8fHat Sbove, in «
bases, e.g. al kaline or ear témpalridak the formiid @) wrierRindOE abresp NR arldoAé 61 BC&nd R? is a hydroxyl gre
carbonates as well as triethylam ne, dinethylanline or pgri di ne may be em

pl oyed t hough an excess of the conmpound of fornula (Il1) Tan al so be used

for the sane purpose. This reaction nmay be carried out at a tenperature

bet ween room t enperatue and the boiling point of the reaction m xture,
optionally in the presence of a catalyst. Suitable catalysts are e.g. the

al kaline netal iodides. The reaction is 20 preferably perfornmed under an

inert gas such as nitrogen or argon.



Methodén der Organischen Chemie Vol. VIlI/3, pages 137 to 147 (1952)] to give a 4-carbamoyi
In the first st¢p of proceniesrid M\?"fﬂ“’@’@v‘wﬁ °’E" W"}hm"‘(&"‘;”'“‘
derivative of the form#a '(‘W)‘ Bfrtb‘h uig ( ium, a “':9 s "“""‘t)h
i socyanate of the formula fR’“NE:@"P o-4,3-gigxpian %‘r g of'formm“du'a(v)|

Met hoden der Or gani schen CRFQPHM""‘ "T ?’ “"
gi ve a 4-car bampyl oxy- 4- et My '" " S a,r Vi« acver
For preparing c¢npounds, of t \mé 2 ! £ Presence of
t he conpound of |t he forrrul gygwc&q% @,q“ ,pﬁmﬁgm ether, dibu
to step a), thep the thus- :% aﬁ@&rﬁiﬁﬁuﬂ@&' y@,g;ﬂc @opionic aci
formula (VI) obfai ned as a s reacted W th vva er, for pre- paring
conpounds of the formula (T') mfeemxnmﬁym&amm bidiider IBORREY NIGbria, plefRFablyinfrogen
(V) is cycilzed|in a bagi CmidsGheybb 3688 Folldwirg therescticrwilhavate], the TFéke-2@y6 8-azdpirai4Sldecar
of step a) may e carried gdtorrinila @ db@ained as@h gédddditiGralanimint whidh, itdesifed, tise bask/can be liberat
which is inert 30 under t kriowt pe¢@é.i on conditions), in the presenceof a
suitable acid, preferably I nmhwmmmpmbdreﬂlmmnmemmmse Alkaline metal acetat
Al i phatic or ali cycl i ¢ et halkaxides, byvreaigesckind/ot tertiarg pigenic baghispe.g pyriding; tipsepylamine or picoline, n
di | sopropyl ethgr, ~di buey| basicisatalysts i the sycidatiety the omenic kepesdnay 2 %M@m\wmwmm
| ower aliphatic _car boxyl i ceablesotyants ase giiphatieeahels, a.0- WWGWW&E‘?PG““?FQ liphatic, alicy
pl oyed. As a hydrogen hal i M%’B@eﬁhemmmb? B?ﬁztﬂé t°\" '“”am““' 9;:'""
fluoride, prefefably hydro é‘h"‘t‘h‘f‘ﬁ 6@"%‘? °HPB‘“ smh”:?::'“:r"
Fol | owi ng the réaction Wlt iS m Sorature may
derivative of t e f or mfa :%:;'l"%;"dt?t aﬂé’ﬂ‘ qgoé Q

i ; ; aooompll n he boil int of the re
which, if desirgd, the bas %em ﬁégx ,ng orred
cyclization of qtep [err]), &t a,s%nh.fm..mfo
Al kal ine metal gcetates, Q POkt eeéethﬁ\ ﬁ% &tﬁ@ld/nﬁafa (Wﬂviﬂ tR6 Jéocyanate
organi c bases, g.g. pyrgodl &cd, fsld ﬁ&ﬂnﬁ‘ﬁae@fme‘%&ﬂln'nﬂ&m iRtYe pésehi@@fla siltabfebase, i.e
basi c cat al ysts!l n the cyc fmh%is,{ohgomgmt@cﬁﬁaﬁﬁ may al so serve as
sol vents for the reaction. FyfinhplocesstsicyandB) sBove@ie\pisthdures aSdistusspdod steps a) and B) above m
al cohol's, e.g. methanol, ethangeprobésepiboNe, Hi-adatii-shydroxgipepdiss defivativalof thy Grmda (VI) is
or aromatic hydjocarbons, ®ocydnatés Xi@istmula ReNCIandatexbiainedi2-acetyl-4- carbanyioxypiperidine deriv
xyl ene; acid anjdes, e.sy. diuapninychdizedeThe dendensatih readtiorydcedidingte the fitsthten aay be realised in &
et hers such as |butyI et heer se[HodbenWagicMethoden der Orgasisnbén Chemiediol WIVBnagdsd 37 to 147 (1952
sul f oxi des, e.g] di met hyl séiabeyidcharbaradytoxypipesitling derivaive of thefogrnula (YHI) igpre{agably cyclized in th
sol vents. The rgaction nmy bedesTe bysiiagtionimapbp cotried qut uridershe same mastioreondjions as dascgbed for st
in a nolten staje. In order to accelerate the cyclizatign the tenperature
may be suitablyjin- creased. The reaction is preferably acconplished
between [err] afpd the boiling point of the reaction mxture. It is
preferable to wprk under an inert gas such as argon or nitrogen. According
to a preferred enbodi nent of the present invention the
4- car banoyl oxy- 4- et hynyl pi peri di ne derivative of the fornmula (V), formed in
the re- action of the 4-ethynyl-4-hydroxypi peridine derivative of the
formula (1V) with the isocyanate of the fornula 50 R-NCO, is directly
cyclized in the same reaction mxture, in the presence of a suitable base,
i.e. the derivative of fornmula (V) is not isolated prior to cyclization. In
the processes c) and d) above the procedures as discussed for steps a) and
[err]) above nmay be followed. In the process e) above, a
4- acetyl -4- hydr oxypi peri di ne derivative of the fornula (VIl) is reacted
with an isocyanate of the formula R-NCO and t he obtai ned
4- acetyl - 4- car banoyl oxypi peri di ne derivative of the for- 55 mula (MI1) is
cyclized. The condensation reaction according to the first step may be
realised in a manner known per se [Houben-Wyl: Methoden der O gani schen
Chemie Vol. VIII/3, pages 137 to 147 (1952)]. The obtai ned
4- acetyl - 4- car banoyl oxypi peri di ne derivative of the formula (VII1l) is
preferably cyclized in the presence of a base. The cyclization may be
carried out under the sane reaction conditions as described for step [err])
of process 5 EP 0 414 421 Bl b) above. Alternatively, according to a
preferred enbodi nent of process (b) (err) of this invention, the 4-acetyl-
4- car banoyl oxypi peri di ne derivative of the formula (VIIl), created in the
reaction of the 4-acetyl-4-hydroxypi -



ates, ali;;hatic earbo;(yllc acids, aliphatic or aromatic carboxy'lic acid anhy&rldes. Lewis t'icid

peridi ne derivative of the fAromaticsafofichdids meytbh empleved fopthy deturdretianf Thisgeactiinds preferably pe
R-NCO, may be cyclized d#r eeanicsolventSyttablosaiwentscaie e.9.arpmatichydrogarboas slich as basgens, toluene
presence of a suitable basesuq‘MNPMWWO@M#%M'WWM“N'CM Optionally,

isolated 5 fromits react Indhe macienmay begmeved by azeotropig q"l"!fﬂ'?'bn For process

f) above, the procedure in thé“’ﬁ‘f?ﬂ?f’d‘%&!iy@?’ Beeggtwa d°‘°"b°“b°‘
followed. If desired or nec@® éF '"9 'é' "“f' '" ?’%ﬂ""“‘y"
in any one of the proces?esaéim f& group. This |
compounds wi thi i the scope ff be % su cw a su m '9":_;:;
Thus, on reactipg a compoun éf' _ the re
|'s an oxygen atpmand [err] Gﬁfﬁ lnﬁa'?ﬁeir%é’%nm&orquau
an am ne of forpula R NHg Wogk 6y} Jdin @Mibn SAits, inorganic or a
formula (1) mayfbe prepared, Fo@édha%ahsegah |Slrl‘cQ dBBerQac %Glfuhc@ditﬁiphosphork
[err] is a hydrpxyl group amh.efseetet piépionic.Soxalic/Ghjchik! mﬂén@ﬂﬂmn&r cBinic, Qaktarik, QBcorbinic, citrl

may be carried

solvents are e.
et hanol, butano
hydr ocar bons su
benzene; ethers
or gani ¢ bases,

R-NH2 am ne may
may be carried

boiling point o
argon or nitrog
formula (1) whef
be dehydrated i

together are a
normal or reduc
al i phatic carbo
anhydri des, Le
enpl oyed for th
or- 25 ganic s
such as benzen
ether; or aliph
wat er forned |

desired or nec

descri bed abov

but In a Sui ladke) RangoRt ditainic dspaid, Hdtekhic, NidcetyPhsyarat or Na2BtyRRliafidlacid as
j. al i phati cfonidlatisysuéh a nwthandsaifonio Béid orGarenbsulidinit aBids @9l p-Pienesulfonic acid
, cycl ohexand,Sai fermdtienmyy bezhreiedak 6.9.31 suphaivaytha theasigvantiatid is added to t
ch as hexane ponlmwwaffe'muhyl) inardnertshivent, 0.0 ethaeci@andihe sutformed is precipitated by
e. g. di oxanwatekimniscibe organicgolvait, e.9-dthyt ether. [Fortthanropatationiof quatprnary ammo
2. g. pi col i nelkyltalkpayt a6 penzyl halide or ap alkyl gyifatdimar prefarably heemployer). Theinuaterniz
al so serve &Sm%i‘ in gy} W splvant quah as acelane; pstenitrife, pthane} o5 thelf mbxiures, at a t

but at a Penfrep \'%H\‘ &pintof the.soliept- the acid addition or quate
f t he reactl 6?\“1‘?1"5!‘?‘1!?‘@' tﬂy m&gaqfnd &g;l'ffg;ﬁ" zRgh:béya alm‘:‘
bn. 20

ein [err] a Hlﬁggtobq myzechoslov
Nto a co ou y

et hy| engngr QM f s d seﬁ!\;}gdlour AJ-AM128200fevem
bd pressure u5| uﬂﬁ :

ylic acids, allpha |c or aromati c carboxy C am(fﬂﬁﬁq
s acids, sulfuric acid or aromatic sulfonic acids may be
dehydr atsi on: This reaction Is preferably perforned In an
| vent. Suitable solvents are e.g. aronmatic hydrocarbons
t ol uene or xylene; ethers such as di oxane, di-n-butyl
tic carboxylic acids such as acetic acid. Optionally,
the reaction may be renoved by azeotropig distillation.
sary, the reverse reaction to the dehydrati on process
may be carried out by adding water to a conpound of fornula

t he
| f

(1) wherein [erf] and [err] together are a nethylene group to give 30 a

conpound of the fornmula (1) wherein [err] and [err] are a hydroxyl
group. This hydration reaction may be acconplished In an aqueous

in the presence of mneral
hydr ogen hal i des,
oxalic or trifluoroacetic acid nay be enployed. This reaction may be

nmet hyl
medi um

aci ds,

and a

and/ or organic acids. As acids e.g.

sul furic, phosphoric, formc acid, aromatic sulfonic

carried out between [err]and the boiling point of the reaction m xture. The
conpounds of the formula (1) may be converted into their acid addition
salts or quaternary amonium 35 salts by using nethods known per se. For

the preparation

hydr ogen hal i des,
aci d, phosphoric acids as well
mal ei c,
| acti c,
N-acetyl glutam c acid as wel |l

gl ycolic,
salicylic,
or
met hanesul f oni ¢
may be used. 40

of acid addition salts, inorganic or organic acids such as

e.g. hydrochloric acid and hydrobrom c acid, sulfuric

as formc, acetic, propionic, oxalic,

tartaric, ascorbinic, citric, malic,

aspartic, glutamc, N acetyl-aspartic

as al kanesul - fonic acids such as

acid or arenesul fonic acids, e.g. p-toluenesulfonic acid
Salt formation may be carried out e.g. In such a way

succi ni c,
ci nnam c,

fumari c,
benzoi c,

that the relevant acid Is added to the solution of the conpound of formula

in an inert

(1)

addi ng preferably a water-1nmm sci bl e organi ¢ sol vent,

the preparation
benzyl

hal i de or an al kyl

solvent e.g. ethanol, and the saltfornmed is precipitated by
e.g. ethyl ether. For
of quaternary amoniumsalts a | ower al kyl, al kenyl or

sul fate may preferably be enpl oyed. The

guat erni zati on may be per- forned in an organic solvent such as acetone,

acetonitrie,

et hanol
fromroomtenperature up to the boiling point of the solvent.

or their mxtures, at a tenperature in the 45 range

The acid

addition or quaternary amoni um salt obtained may be isolated e.g. by

filtration and,

when necessary, purified by recrystallization. Conversely,

t he correspondi ng bases can be liberated fromtheir salts by an al kal i ne

treat nent.



(X1)
formula (111) may be prepared acco;:dﬁrg"to e.'g. Collection
Conrfin. 38, 3879 (1973); as well as Chim Ther. 3, 185
(1969). so The preparation of conpounds of forrmula (I1) Is described
in our EP-A-041p820 of even“@ﬁ?‘é""& nﬁﬂ' qyp pith nate of forthulp RNGQ M'&ﬁ"“""‘"‘b
patent applicatfon No. 4092 é?sHPP'chFﬁ'“ FE%‘%""E‘H'@'“I‘ PUH"BF““"“‘"
conpounds of fofmula ( ’ﬁ‘”h“" B‘ o"‘ﬂar[m
[err] are as defined above 8’%"&% sa’;&"’ﬁ% '}(zf ""'[t g8 mat aroup. '"°°mp°""d"
al koxy) - car bonyf , “phenoxycar, 02“ 9‘5 9 stmmmmmc
nmor phol i n- 4-yl crbonyl 4 it

4- (2- hydr oxyet hlyl ) pi - 15 p bélanes :
2- chl or o- 3- ni cf i noy! car ba.ggf‘efﬁhrd Mf 5&%’%& asies ”‘"""’?&%’&%ﬁ”ﬁ?ﬁ?ﬁ
of formula (X) fay be prepgisgidizass @957 descrl bed 1 n the above ment i oned
application by:g(i) reacti NnFhes-actritroxpiipefidiie Bétivatives(bfforaidia (Vi) may be prepared by e.g. hydr
OH [err] ) 26 vherein [ er febpondingiettljiiarycroxybipertine\bidriiativds of kil (Viasiiefiied above, as e.g. F
formul a RNCO brei n R | smathoden teriangaiséheti Eheid Va anl/2 flappaiges/82d td B35 (1923) ioZ byt akaline tre.
the resulting gbnmpound®i ncarelmmading 1 Bedioxe2+oxsi4-gwethgienet Scazpspirpid Sidecansgetivativks obfbrmula (1).
formula (X) wheFein [err] arfte ¢ospeinds of fpemiiae (IV), §¥)r (Whand (Vi) asdefitpdiabove argathoqyel compou
and, if necessgy; 30 veljablp integroiedistes indhesyet besisoftheicompoyndepegerding to theipeeaqnt invantion, an
(a) above in orfer to obt HPY]%GHW!?QPS“Y@F‘WPOMUI a (X) wherein one of [err]

The conpounds o
Czechosl ov. Che

and [err] is a hydr oxy grou hammvéseftm@v'awmemth i Yerpoisomest;and, #alfs exyibit valuable phe
formula (XI) nely be pré€ paPraeery i"&h @é?é’ﬂLH”E"‘tae'ﬂ%l?' VP’EJ“"t% Pﬁ!“?‘(’o‘L\"u‘;b'f"?":;)‘
conmpounds of fdfmula (IV) ﬁ?"‘ﬁgés"c P?SW e p ng .
(1V) may be synf hesized e! ']8'?1 t’ 'fya?fl' ﬁf':'he";::&ﬁ
substitued 35 H#-pi perldo ele

patent specificption Ng. cluﬂlrup e-n ﬁi(é mul %%tudladonarath
(1957). The 4-apetyl -4- hyg&,@( i t dr BGE wilet & W&r@c&g& do4a82)).

be prepared by . g. hydrati Rggg, hmg'ima mdecapitamd thenrbramswere in an ice-cold
4- et hynyl - 4- hydr oxypi per i giiiRésofifidnl the bdrtbe ved &Rdpérifled i s c@ f8sue was |

as e.g. Houben-pMeyl : thmdewmoﬁwmuﬂmhﬁng\wm\anbd potter. ATRAERRifuging the he
826 to 835 (19793) or By t braedr ko i §at 4Cot0MiRbtesdThe bipBrnaldntanas fuRhét QEHIIYS &t 10000 x g fe
, 3- di oxa- 2- oxo-f4- met hy| enghededimétwasitakbriupi a2 MBGCerobe Bolvtioh in¥eeh a why thél thdldrofin content of th
(I) The conpoynds of f or wed atijasted WROmghy., (VII1) and (VII1) as defined above

are all novel dqonpounds which are valuable internediates in the synthesis

of the conpoungs according to the present invention, gnd, In addition, they

are also biolodgically active. The conpounds of forrmula (1) as well as their
stereoi sonmers @nd salts exhibit val uabl e pharnacol ogi cal 45 properties

such as cal ci ug upt ake-i nhi biting, antihypoxic and antianoxic effects. Thus

they are useful for the systemc (i.e. oral, rectal or parenteral)

treatment of warm bl ooded manmal s (including man). They may be favourably

enpl oyed for the prevention or therapeutic treatnment of hypoxic brain

damages of various origin such as senile denentia, Al zheiner's disease,

I schem ¢ | esions, disturbances of the cognitive function, multi- infarctual
denentia, hypoxia follow ng atheroschlerosis and the |ike.



|
50 The cdl ci um upt gke-inhibiting action of the fahbeuhds of formula (I)
was st udi ed a rat brain synapto- sonmal preparation by using the nethod

of P. H W al. [J. Neurochem 39, 700 (1982)]. Wstar rats wei ghing 180
to 200 g weref decapitated, their brains were collected in an ice-cold ’
physi ol ogi cal} sal i ne sol ut i ef—the—eortex—was—rereved—art—pur+Het—Fromthe——

white substange. The tgssue nized in 10 vol unes of 0.32 sucrose
sol ution by ugi ng a gl ass-tgpﬁgﬂnﬁgwgf. After centrifuging the h%)%@enate
at 55 a rat,b'of 1000 x g at [err] for 10 m nutes, the supernatayﬂ’"was
further centrifuged at 10000°X g fOr 20 MMNMUTES. The Sedl nent was taken up
In a 0.32 Msucrose solution in guch a way thatthe protein conten{gf the
preparation was adjustsd to 20 ng/m . 7 EP 0 414 421 Bl The nedi um
(containing 112 nM of sodiumchl®ride, 5 mM of potassiumchlorid®,91.3 niV
of magnesium chloride, 1.2 nM of sodi um di hydrogen phosphate, 1.2 mM of
cal ciumchloride, 10 nM of glucode, 20 mM of TRI'S buffer) used fdflthe
i ncubation was saturated with carbogen, consisting of 95% by vol ung of
oxygen and 5% by vol urf® of carboh dioxide, up to a pH of 7.4. Aftef adding
the test substances to the nedi ugn the syn- 6 apt osomal preparatjon was
added in an anount corresponding“to 1 ng of protein. The incubatYbh was
carried out In a final volune of 1 m. The sanples were pre-incubated at
[err] for 20 nminutes. Jhe catctumuptake—was—begmmby—ustrmo—aterr]
solution of 75 nC activity. Potassiumchloride used for investigating the
azt as- sl Ugfr' nduﬁfd _[g”] mmtmﬁmmy&%&&mm?&gmmffﬁwn

ereas sodi um chl ori de was 1adsl@cd-dxb-3iblag-EmeRyiéie RS E " £ 4,5]dec
sanpl es. The i ncubation Iastzacb,aa.die.mchmﬂ;m g.if(a- S W&;\gﬁ} yiRS,8-4 ro{piml["s
5 nl of a stopping solat i on 3ciama@-dxb-3Phengics-mdthyéneBY4|4-bidle FkibrepherlHbutyal-38\idraspirol4,5]d
pot assi um chl oride, 5 nmM of 4HGx-220xa-3-20cidhbkybd-méthyidnes{4,p-bis{A-filioropHenyl)B@iF3, & diazaspirof,
were filtered through a WhatSmatOk=2-Gkok3-but yi-a-hjpdiqpep-A-naatigi-8-[4i dchis(4athtophedgl) butyll-B,8-diazaspi
m of a washing sol uti on eadidrodblordeai ni ng 132 mM of sodium chloride, 5 nmM
of potassium chloride, 1.3 @N-Q¥a-2rmxoddgimethyl4rhydroxyi8-{2-(4-fidorepbknayfettyd]i 38-diszaspirof4,5ldeca:
chloride and 20 mM of 3Rl S dt1-QNa270xg-3-propyiidrhydrpxytdimoathyl-8rf2e(4-fludrophenyl)at YT, §-diazaspiro[4.5)
tri s(hydroxymet hyl ) am nomet Bdrfexe-2magAgyciohexyl4-hydromy - ®cip-(4-fluorophenyl)ethyi}-3,8-diazaspiro
bi s([err]am noethyl) et her - 91E0xRr2rgxi3-efiyi-4-ydroxyat-wethyl-B:ie-(4cfluorophepyl)pihyi}-3,§-diazaspirof4,5)d
papers were put into gl as8bmy{PHNs: 10 i of a scintillation cocktail each
wer e added, then the radioactivity of the sanples was geasured In an 1219
Rackbeta (LKB Wallace) liquid scintillation spectrophot- onmeter. The [err]
val ues obtai ned by exam nation of the concentration/effect correlations are
shown in Table [err] 20 value neans the nolar concentration of the test
conpounds whi ch causes 50% I nhibition of the stinulated [err] uptake. Table

| 25 30 Conmpound No. [err] 1
5.8 35 2 5.9 3
2.1 40 4 5.3 5

6.1 45 Nunbers for the chem cal nanes and abbrevi ati ons used in the Tabl es:



11
- xa- 2- oxo- 3- but
iro(4,5]decane 2

60 10

8
| - 4- metthyl -8-[4, 4-bis(4-fl h | ) butyl]-3, 8-di
metthyl ene 3 [ i s( uor op e%% ) but yl ] |az%iP

1- Oxa- 2- ox0- 3-t'eft - but y- 4- net hyi ene84, 4, bi se4-fl uor opheryl sbutyi] 3, 8-di azas

piro[4,5)decne 5
- Xa- 2- oxo- 3- phe
pi ro[ 4, 5] decane
| - 4rret hyl ene- 8- [
1- Oxa- 2- oxo0- 3- bu
-di zaspiro(4, 5] d
1- Oxa- 2- oxo- 3, 4-
3, 8-di azaspi r 04,
1- Oxa- 2- oxo0- 3- pr
aspi ro[ 4, 5)decan
1- Oxa- 2- oxo- 3-cy

zaspiro[ 4, 5sdecape 9

1- Oxa- 2- oxo- 3-et

aspl ro[ 4, 5) decang.

animals p.o.:
standard error 8
met hods. Accordi
(1975) 1 the asphy
on CFLP m ce of
separate wel | -cl
of the cylinder
novenment was reg
than the average
be protected. Th
ng/ kg 60 m nutes
Table 11. 15

Pr ot ect ed%ani nal
60

10 8

g to tfle method of C. Caillard et al. [Life Sci.

|

31

yl - 4- gt hyl ene- 8-[ 4, 4-bi s(4-fl uorophenyi)butylj-3, 8-di azas

1- Oxa- 2- Q% Pavaral of the p was 23.5 + 2,51 sec (XS.E.

b1 o( 4 1T e o g i g 205425120 00881 2 et .
yl - 4- hydr @éngbokiE Rygoxis offifle tse'earte davelobdalbp Rrapid Mitraventuy injdctian 6f 5.0 mg
cane hydr id@ inbistshg @bdominal contractions within and clonic convulsions of the animals and lea
i met hybs- 4 ttisyaririals Wwithin R dinutes.f | uor ophenyl ) et hy
] decane 55 Male Hahnover-Wistar rats weighing 160 to 170 g were used in this experiment. Animals :
pyl - 4- hy dibp30% thatielayéragh-suiivéidimb lofihe conirel igytup @vbra \corlsider8d t ba protects
8 stances were orally administered in various doses 80 minutes before starting the test. The E
ohexyi - 4hyhérdosepratecting 5OMf (he tréated anirels drph the\hypaxial were caiylgtedifrom the pe
40 protected animals relating to various doses (i.e. from the dose-response curve) by using prot
yl - 4- hydr éeeyisarapumparizegin[Teblq - { | yor ophenyl ) et hyl ] - 3, 8-di az
Abbrevi ations: 8 EP 0 414 421 Bl n: nunber of
ral admnistration iv.: i ntravenous injection S.E.

' The anti hypoxic effect was studied by using two
16. 1607
action was determned after starvation for 16 hours
oth sexes weighing 24 to 26 g. Each animal was placed In a
sed glass cylinder. The tine el asped between the closing

ntil tge cessation of the last visible respiratory

Ixi al

stered as survival tinme. Animals surviving | onger by 30%
survival time of the control 10 group, were considered to
b test substances were admnistered In an oral dose of 50
before starting the test. The results are sunmmari zed In
55 Tabl e 11 Conpound No.
3 n 20 6
10 7 40
60 10 25 9

60
group was 23.5
for determ nati o

10 30 The average survival §inme of the control
.51 sec (XS.E.) The potassium cyani de test method was used
of the protective effect against the histo- toxic

hypoxi a. A hypo@a ofthis type can be devel oped by a rapid intravenous

injection of 5.0

ng/ kg of potassi um cyani de i nduci ng abdom nal contractions

wi thin and clonic convul sions of the animals and | eading to death of 35

the animals withi

n 2 mnutes. Mal e Hannover-Wstar rate wei ghing 160 to 170

g were used In this experinment Animals surviving |onger by 30%than the

average surviva

time of the control group were considered to be protected.

The test sub- stances were orally admnistered in various doses 60 nm nutes

before starting the test The [err] val ues,

.e. the dose protecting 50% of

the treated animals fromthe hypoxia, were calculated fromthe percentage

of the



treatment of antihypoxic and antianoxic damage of mammals. They are also useful in inhibiting

40 protectedfani mals rel a't‘F’HQ"‘P'EJ vari ous doses (i.e. fromthe

dose-r esponse fcurve) by?usin “°'W@'°F&§R?Pf°§“'§ﬁt§"'§%mﬂ°2‘é'ﬁa'mp°’"
in Table 111. §45 50 55 9 "“ s"‘F rects! and/or parentera
amstratlon composl on may mulatedeg asa blet ragéeoreapsule In order

composmons. X g lactose or starch may be u g ners Gelatine, sodium carboxymethy

mpounds agcd ﬂi‘fl 1@1&'&’"” “g‘ si\"afd';. ﬁ'ﬁﬂ&“ﬁﬁ:ﬂiﬂ“ﬁﬁ&'ﬁﬁ

37.9 15 The c¢

cal ci um ant ag§ni zi ng and Qt‘ﬁb Gsdﬁﬁ Tai,! fici stearate ar
Their oral [efgr] values adﬂesan gefts! The Vduitd &3l iti étﬂ i %@* red in |
were found tofbe higher thag elixit wHith mal Etptain waldf bigdoR s, ﬂc&ﬂ&ﬂ'a?@é‘llascoloumg

are favourabl
of formula (1
anti anoxi ¢ da
cal ci um upt ak
can be fornul
phar maceuti ca
parenteral ro
formul ated e.
conposi tions,
sodi um car box
starch gum ar
agents, potat
ul tra-anyl ope
silicic acid,
adhesi ve and
may be prepar
contai n water
additives. 35
wet granul ati
optionally w
aqueous, al co
then the gran
disintegratin
ulate, the m
be provi ded
Tabl ets may

. The presen&mmngentlon al so relates to the use of a conpound
as her eisabef omrsbiethaviay Bestepared b.g Dy bontpreissiBiThllowihg el hrakliBions e nibkiéle of the a
ge of mamrakith.theldafigrsaing optiosally withad patt of the tisifitaghating Bllitive is granulated with an
i n manmal s. hofiGor aqueousidirehdlic sqhuiomdt shecbinding gentd , then thia grahulate i8 diiean
ted i nto phar nSeseduentiyl afecmigingsthé otber disintegrating/ sliding ane anticadhesMe @dditives to
co rrpos | ti ondatenthe nhbxture i$repmpressest intd tablats Jf debiredthectabléts mayieqprovided with a gre
te. For df al faciitate theicadminisirelion. Tatiets mayralso direciyhe prepgredifrom a mixture containing t!
. as a tabl edient gdgujtable gdditives, The teblets mayeptinaslly be canyasted tadragées by employing
e.g. |actose4ss? " E'M‘T%“ﬁv tr%é‘ﬂ"‘&g"ecféﬁ"?q"&%! coloying agepta such as sugar,

met hyl cel | ul ‘B ¥ g Ipipegy t?g’em wa‘wmwwdm- calci
sui t abl g, b| ons éﬂ& "!Ssﬂf:bc;ﬁ
t ?;agfhf 8; m CE % imstratuon. E rllJ Tvent ﬂqné ﬂasupposi
. s, thé'so- tﬁﬁ ,ma tot @ ingredient. As ¢
Sf[ earin, Cal &ielf ﬁrﬂdl& othbis BiisC lip @5& fﬁty%@icgv?rﬁmuythec
i .dl ng agenttﬁe uge%nﬂ\gg& elggrgdlen un m'ly sgﬁﬁocﬂnthemolte
d in the sorgy up&s B ABuidi or e'f wh I'C
glycol's, oil'sForparsiéta W&J he Qﬁoﬂwm&g% Q,Lfv&mm&m inje
Tabl et SFoR Brépdn ﬂﬂ&ﬁ e Sollitions? the QB ingradibdtd 'a {384 ih distilled water
n. The mi Xt Udrgankborient, 636 GiydbPethdhd) if 86binsin tiW predericB B sobilizing agenddich as p
h a part of dokbRtarCthonblBra bithonbeleatiiti mbhodara (TeaN12l, PvedH 6V Twbln0), respe
hol i ¢ 0155 acjectdblessolation iy lfirtherscohtiih Vadusdddiives (dukiy &onta)) 6.6 preservatives ¢
| ate i s dri ewkdiainbBedapoatats aswell 8o Mddif fingdnd Buffelir) sGlistafdes or, if desired, a local an:
, Sliding arschaastlidecaicé Bsforediliagioko tHe\ampous)thb infacielile suilitiopf @ntaining the compo
ture I's conpressed into tablets. If desired, the tablets may
th a groove in order to 40 facilitate thgir adm nistration.
so directly be prepared froma m xture containing the active
i ngre- dient gnd suitable additives. The tablets may optionally be
converted to giragb6es by enpl oying the commonly used pharnaceuti cal
additives, e.g. protective, flavouring or colouring agents such as sugar,
cellul ose deriv- atives (nethyl- or ethylcellulose, sodium
car boxymnet hyl cel | ul ose), pol yvinyl pyrrolidone, calcium phosphate, cal cium
carbonate, food dyes, dyeing |acquers, aromatizing agents, |ron oxide
pi gnents. Capsul ated conpo- 45 sitions nay be prepared by filing a mxture
of the active Ingredient with the additives into capsul es.




pressure. the residue is extracted with benzene. The benzene solution is washed with water, drie

For rectal adnifnistrati o E‘Mﬁ@? teg daking up the residue in
fornul ated as suppo?rt *32“ %’1’? g"?;gbé' ing deﬁ”f’h@“?&’%%ﬂ?‘@ﬂ‘ﬁ%bgh‘“‘"
pro suppositorigo, in addi™tT B8R 8fr0e16' ient As carriers, veget-
as hardened vegetable oils, or trrglycerrdes of [err] fatty

ly the carrier AnAdatrsisg fiolme theadeseane Wtepsol) may be
e ingrgdient is uniforrnly distributed In the nolten carrier
upposi tori es are® Yudiptedd ey FpyHdifighD For parent er al

the conposition of the invention may be fornul ated as an
tion. For preparrng these i nj Bc?4bl &3 bl @it8Dnsk 1Be2BEtHVE, 79%;

di ssolved In |?5 ed water aﬂg/ [ various organic

gl ycol sset her s, gesr red, inCt %? edbrkeb®f Fol@blsi 2N ng. 00%.
-polyoxyathylene sorbitan nnnolaurate or nonool eate or
ween 20, Tween 60, Tween 80), respectively. The in- 55

on may fuPrepemtiondnt ai n vari ous additives (auxiliary agents),
lves such as eth | e- nedlﬁnlne tetraacetate as well as

able fats such
acids (prefera
used. The acti
mass, 50 then

adm ni stration
i nj ectabl e sol
I ngredi ents ar
sol vents, e.qg.
agents such as
nonostearate (
j ectabl e sol ut
e.g. preservat

p-nodi fyi ng anl buf f ePi n§Ruty ) : ipatidine hydrochioride

agent such as }i docai ne. Bef ore f| |11 ng i Nt 0 tog?n‘? ouI S the Irl"l,j ect abquteﬁmm"wf
sol ution contagning the ¢ {? pyise add

is filtered anf after f| ?'%kr; m'1 “' "@%ﬁf"l%’"&g@?’% ? |9&ﬁ°""m%m'
the pharmaceut fcal cogp AR METgen ptmasepare pndat af"?e"é'f“@d is
with a dose su frcrent to en

theﬁ@rﬁﬁ*& riz"“ﬁ*rr%%‘%ﬁ %ﬁ”@ﬁr&? oot g
patient and the route of aMMr &muoﬁkﬁﬁgsgf atfier, the h

s to be defin
this Invention
used in the ma
damages of var
hypoxia follo
di st ur bances o
adm ni stering

of the fornul a
thereof to the
followi ng Pre
4- et hynyl - 4- hy
hydr ochl ori de

d by 5  bdkds gedbipitatéd by addirghgdrsgeh &abﬁ&an awﬁ& ume .&a uﬁ‘a rochloride
the conNPHWISS yield, ilpe 84-80¢€ Hnbipdis deheiiei Ned herein may be
ufacture of a nedicanment for the treatnment of hypoxia brain

ous origin such as the senile denentia, Al zhel neres disease
ng atheroscler6§ﬂ§U1@ﬁFﬂ|fpﬁfﬁygﬂgafzﬂegentra and

the cognitive function. This thga%nent co ri ses

t her #Peutically effective 10ta {5 oH ?in ctlv% ]rhgr'&d?e?ﬁ"
(1) or a phar i.cally accgp d a
patient. The rﬁggﬁblon IS |II§S??a gdaﬁy9m2€ ?h%é ﬁ >.83%.
rati ons and Exanples. Preparation 1 15

roxy-1-[ 4, 4- bi s(4-5-f1 uorophenyl ) but yl4y pi perl di ne

cetylene Is Introduced into a solution containing 38.4 g of
potassiumtert@butoxide in 250 m of tetrahy- drofuran at a tenperature
between [err] #nd [err] under stirring for 30 mnutes, then 78.0 g of
1-[4.4-bis(4- 20 fluorophenyl)butyl]-4-piperidone dlssolved in 200 mM of
tetrahydrofuran are dropwi se added and acetylene is introduced for an hour
thereafter. Then the reaction mxture is cooled to [err] and saturated
aqueous am nonium chloride solution is added under nitrogen. After
evaporating off the tetrahydrofuran under reduced pressure, the residue is
extracted with benzene. The benzene solution is washed with water, dried
over anhy- drous magnesi um sul fate and evaporated under reduced pressure.
After taking up the residue In acetone, the 25 hydrochloride is

preci pitated by addi ng hydrogen chloride in diisopropyl ether solution. The
title hydrochloride is obtained In 91.0%vyield, mp. :166-[err]. Analysis
for the base: Calculated for [err] C 74.77; H6.82; F 10.28; N 3.79%

f ound: C 74.85; HG6.66; F 10.15; N 4.00% Preparation 2



40 4-butyl car banoyl oxy- 4- ethpe a3a-2 Ryl -cxp-3.8 diapgsoire,I#.3 ape | pi peri di ne
hydrochl oride 6.4 nml of %hut I |soc anate di ssol ved in 19 m of benzene are

et hynyl - 4- hydr oxy- 1-[ 4, 4- bi s(4 fI uoro but eri d| ne_
anhydr ous powder ed pot assi gnb? ? ﬁ};HJ“"g'PB ' n "
i I'rle sﬁ% ne, the o
,l' nonan alum

at mosphere under reflux a potgegium éﬁ‘ﬂﬁ(’}
uctobralnedisre

p ce re
hour thereafter, then cooI e gﬁ\/wf rag rcz:‘:Sm ne o
phases the benzene sol uti on,

anhydr ous magnesi um sul f at en.th fe He%e .,L.@Jﬁ sk

col um and evaporated under reduced pressure. After takl up t% reS|due

in diisopropyl ether, the hydrochlor rﬂ] ql t is precipi tat ed by adding
hydrogen chloride in diisopropyl et her I Gtion. The title hydrochl oride is
obtained 50 in 87.5%yield, mp.: %ﬁ%@at@galfggl scof yt h@_pase: Cal cul ated
for [err] 55 C 71.77;19426.312 F 8.11; N
5.98% found: C 71.88; H 7.50; cF §2288;N 5483%.33; EPNO 4191%;

421 Bl Preparation 3 “ _

4-acetyl - 4- hydroxy-1-[4, 4-bi s(4-f| udroeienyl ) But yR2).p6per ndi n8.83¢r ocNl 0vi. 0é% .

5 A sol ution of

1, 3- di oxa- 2- oxo- 4- et hyl ene- 8- [ 4, 4- bi s(4-f| uorophenyl ) butyl ] 8- azasp|r0(4 5]
decane (Ex- anple 14 bel ow) i Hesingshe approgpiate stagting m"e!?ths&ﬂmmmm%w prepared in an

solution is stirred at t'??r[er ; der ar on After coolln dovvn o, mp: 171-1
reaction mixture Is extracted gﬁ%@ﬂg@ %gg m 1
with water to neutral, dri over b} ?i‘PSan‘ 'f'ﬂ?'r?% pirofd Sidecane,

r

solvent is distilled off undér e . \V esid

di ssol ved I n diisopropylgether égﬁhwﬁg'28;°'§' “P%ﬁy"%' AR £5 %@iﬁ ca?:"::’é:
addi ng hydrogen chloride '%rﬂ&nﬁﬂ.‘ah&%im t'g,t, 68 o '0 |0n

hydrochl oride i's obtained in 6l@getke &bloko- gmp@s,ﬁp 103-10
15 | cul at ed fo.hmgﬁrgaimg 71134,2&::0;—)(‘7 02; F 9. 81 N 3. 1/o f ound:

C 71.27; H7.18; F 9.63; N 3. 8(Benzil3-BrERe-£inbhlerfe-2-oxo-1-0xa-3,8-diazaspiro]4,5|decane, m.p.: 116.
4- met hyl ene- 2- ¢xa- 3- n- pEopyditraie salkMm:p3: 132-4332¢RSpi ro [4, 5] decane 25'°za)

8- benzyl - 3- n- byt yl - 4- net hyl ene-EBepzyb4-inethyidneR-dko i phariys Poxacy 8l didzhsiwo /SRecite, M.} 134-1:
of 1-benzyl -4-¢t hynyl - 4- hydr ox\BBepes-8-Bbgrepybd-methperdc-axod @ka-3,8-diazaspitb{d SiKetane In.p.: 96-¢
g of n-butyl igocyanate in the ShepeyBoethgfs-riathylepe-afoxanhyac,®diszagpirbid Skiscane hydrogen me
acetate in 66 of 2-picoline under nitrogen for 6 hours. After 30

evaporating 2-gi coline under reduced pressure and dissolVving the residue in
benzene, the ofganic solution is washed with water and dried over anhydrous
magnesi um sul fdte. After filtration on an al um num oxi de | ayer the benzene
solution is evaporated under reduced pressure. The crude product obtained

is recrystallized fromn-heptane to give the pure titie substance in 78.5%
yield, mp.: 57-58 C. 35 Anal ysis: Cal cul ated for

Cl19H26N202 C  72.58; H 8.33; N 8.91% 40 found: C 72.55;

H 8.53; N 9.06%




D o D i ]

priate starti ng rrat%‘?l!"eﬂ=s tthe 66ePBewi nY cdapBsinds Nay8bEO%.
anal ogBus nan- ner,

yl ene-2- °X°u%n8h1 U hroptiatd XErsy ratoHal 1A TSy compAGS Ay Be piobdled in an anal

0Ny - 4- e 1AE5 a2 ol . 6E7aS o ecarh U
146 [ epr] g henzyl rbonyl-3-bu yi-4-methylene-2-oxo-1-oxa- lﬂ-dlazas irol4,5decane 2, 47-48
X0- 3- phene)smmy éinyidrieXXdko-3-o%a-§| %Eﬁ%ﬂ‘}b\% dRp.aR1-122°
0 C 50 3(34-diétudisph G*@&‘@ﬂpheﬂoxycarbon -1-0xa-3 8-diazaspm[4 S]decane,
0- 1- oxa- 324>--d} azaspho4 5j decane, mp.: 128-130 "C (the hy-

sal t el Bwmethyi-&2Methyléns-2xs-8-phenoxycarbonyl-1-oxa-3,8-diazaspiro[4,5ldecane, m.p.: 118-118
| - 4- messhy h-mmyﬁneezemh-mmx;&aﬁomampi -6xaf 38-diazel spiro[n Sidedang) m.p.: 96-98 °C
ogen naleate salt mp.: 184- 186 C)
;' but yl - ; ) DY S-d6 Z &S v, ata
di hydr ogen gﬂ mtrate;&!&t‘ mp.. 132 133 C) » o
yl ene- 2- 0xo |conga & 1% bymeigh digmTntarceah eatalyst in 5 mi of water
y 40 the solutm of 50g d&benzyl%ycaMnyl#mthm&z-onﬁ‘s-mpmpyl- 1-oxa-3,8-diazaspiro

ropyl - 4- n@t‘nm%ﬁ@hm%"cl‘“wm "@“&“‘é‘i’&éﬁ %‘A‘f@] el @1 45§ aqueous hydra;

uced and the reaction mixture is refiuxed for 10 utes. After cooling down to room

e L e

210- 1 "’%‘ gm
8- Benzyl - 4- mretfiyl ene- B e SERrrTe AT @g'@m 5%"5%‘?'6‘{'%“@3%{'ggsaﬂﬂgbemmmd in an anal

dihydrogen citfate, mp.ggdB mJt 92-050-( &?&Iﬂuﬁ‘ia&pw@# oy

4r met hyl ene- 2-pxo- - pheno gaiaég e) EE 5%?152 °C;
solution of 3.p g of pheﬂ-ﬂar&ﬂh&i—ﬁfrﬁﬁﬂiﬂ)@-dx& S&ﬁa,?rhl b I gl €
dropped into a} sol utign @lhut-a3méhyidne-2-oxo-1-0xa-3, B-dlazaspirgu S)decane, off; _

8- benzyl - 3-terf - but yl - 4- axrethyleRNBoxd-3phenyll1-6%638,63diashindld, B1a6aNe) b, SELTBBRE; | N
30 ml of net hyL ene chl or paeet-Butyl-4diethglenes2-opo+1-oxi-3 8 diavdapitopt, Sidecdne] ih.g.; 138h8a°d; he
reaction mxtufe i s stir Baeptaid-hydraydinmthyb2-atoki-axa-B Brdiazaspiradisldecaraab.: INABL40 °C;
After term natjon of t he3{@atdnmathoypbenyiathyl}ddydrexydinbatliyb2ioxat ¥-dxa-dB-dldzaspiof4,5)decane, m
net hyl ene chl ofide, e®tr&&ted with 4 N sodi um hydroxi de sol uti on and washed
to neutral with water. ABbenzyidemdthiener@-oxo-honaydf-diazaspiselé;Pidecanarmpuli?-79 % e t he
sol vent is evaporated ungsertyldunathviene?-axostexe-3.8afagaspirgidRidesenercilhhexane to t he
residue the sofid preci p3-dpatemptayignei2taxe-dgxasd.§-digzaspirpldSldgeepeofii zed from

| sopropanol tof obtain the title substance in 82% ylelyg, mp.: 125-126 15

"C Anal ysi s: Cal cul ated for [err] C 66.26; H
7.02; g N 8.13% found: C 66. 33; H 7.10:; N
8.10% 25 Usi the appropriate starting materials the foll ow ng conpounds
may be prepared in an anal ogous man- ner.

3- Benzyl - 8- benzyl oxycar bonyl - 4- met hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi ro[ 4, 5] dec
ane, oil; 30 8-benzy

oxycar bonyl - 3- but yl - 4- met hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi ro( 4, 5] decane,

mp.: 47-48 C,

8- et hoxycar bonyl - 3- net hyl - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane
, mp.: 121-122 C

3- (3, 4-di chl orophenyl ) - 4- net hyl ene- 2- oxo04- 8phenoxycar bonyl - 1- oxa- 3, 8- di azas
pro(4, 5 decane, mp.: 220- 222 C

Usi ng the appr
prepared In an
8- For nyl - 4- et
171-172 G

8- Benzyl oxycar
ane, mp.: 145
4- Met hyl ene- 2-
e, mp.: 208-2
4met hyl ene- 2-0
drogen fumar at
8- Benzyl - 3-eth
103-104 C (hyd
8- Benzyl - 3-ter
mp.: 118-117
8- Benzyl - 4- et
134-135 G

8- Benzyl -3-is
mp.: 96-97 C
8- Benzyl - 3- et




3-nethy|--net=ylene 2- oxo-Bamblenoxycar bonyl - 1- oxa- 3, 8- di azasp' 04, 5decane,

mp.: 118-119}0C, and 3$

4-nethy|ene-2 0X0- 8- phenoxiexgra R’

e, mp.: 96-98 C (c)

4- et hyI ene- 24oxo- 3- n- pr opy, IM"%“S“'S‘"QIP&!&%‘ "F'3 %‘ %ﬁﬂ&"ﬂ" @' 4,5)decan

9 of
comaning ?002010@12 W% un erraflux apra?ﬁSngfor hours, then t:es:::l
bonyl - et hyI ;:.F‘; Lrgi éeéhea totheres-d Qgﬁm seisse
H. M

water i s adde
met hanol Th ﬁy usmg e

8- benzyl oxyca
g J ke is
agqueous hydrﬁ&doﬁ'@r élu 'aﬂarbol‘nl 44 from dilsopror

ne In 45 m o
1 m of 45.8%
| uxed forulq PBuhdih 8% ,@5 ﬁﬁg Qg ovvn to room
d filtering o f the catalys the solvent is evaporated under

mxture is re
re and the Cr“de‘3é§f¥ jon re- sidue is recrystailized from
n

tenperature a
reduced press

benzene to giye the title conpou Y%yield, mp.:[err]. 45 Usi ng
the appropriafe starting materi g$ ddefed |4y g QPWQOWP%§ nmay be prepared
in an anal ogo§s man- new, 277327272

3- Et hyl - 4met hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi ro[ 4 5jideaang, 7mp.;: ;:1963308NC6 16%;
3-isopropyl -4fnet hyl ene- 2- oxo- 1- oxa- 3, 8-di azaspi r o[ 4, S]decane
151- 152 C; 4- fret hyl ene- 3- ( 1- napHiawnid:- 2- oxo- 1- dx&13,58;dHazaepi; r94352]giecmn§,g79‘.
mp.: 208-209LC;-50
3- but yl - 4- net byl ene- 2- fXo- 1- oxa 3, 8-di azaspi ro(4, 5] decane, oil;
4- met hyl ene- 24o0xo0- 3- phenyl -1 -oxa- 3, 8-di azaspiro(4, 5] decane, mp.: 185-186
C, 3-tert-Butyl-4- nethylen@iéméio 1- oxa- 3, 8- di azaspi ron¥, 5decane, n1p.:
138-139 G A : o
3-heptyl - 4- hydr oxy- 4- mgj hy
139-140 G

- |xturec of1 -0Xa- -oxo-3-benzy|-4—methyl ne-3,8-diazaspirof4,5]deca
3-12- (3, 4-di r §t hoxypheny| )gt fﬁ" s ST & I ST ken§ i 996, oﬁmmyﬁ&a& ok
8

o(4, Sj decane, fmp.: 190- hild-s tlmngfor25 hours. After cooling down and adding water to the reaction mixi
3-benzyl - 4- meghyl ene- 2- 0X Ophhsdi¥ Sparated, Washbad with dallirefte éhitifide $Hluflon, dribd ovePanhydrous sod
3-heptyl - 4- meghyl ene- 2-59X Oevhipdeatétt uhdét rébudetibidaburd [Tfle rbid@Is RRsystRllided under clarifying by activat
3-decyl - 4- et Byl ene- 2- 0X0- HexéhéandthSn FonPdisprdpli@tner @ bEGIR RidQitle Eimpound th 31.8%FiId)m.p.: 100
414 421 Bl 3- g§ydohexyl - 4- et hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspr o( 4, 5] decane,

mp.: 141-142¢' C,
3- [2 (3, 4-di thoxyphenyl)ethyl] 4- met hyl ene- 2- oxo- 1- 0%3- 3,8-di azaspirol 4.5
] decane, mp.§ 107-109 "C. Preparation 5 5

3, 4-di net hy- 43hydr oxy- 2- oxo- 1- oxa- 3, 8- dW azaspo4, 5] decans hydrochl ori de
Asol ution of % 44 g of

8- benzyl - 3- nelfhyl - 4- net hyl ene- 2- oxo- 1- oxa- 3. 8- di azaspi r o[ 4, 5] decane (from
Prep- aration 4(a)) in 40 m of N hydrochloric acid is hydrogenated in the
presence of 5.4 g of palladiumon-charcoal 10 catalyst until the

t heoretical ampbunt of hydrogen |Is consuned. Afterfiltering off the
catalystthe filtrate is evapo- rated to a volunme of about 10 m under
reduced pressure and 40 nl of acetone are added. The crystalline pre-
cipitate is filtered off and dried to obtain the title conmpound in 87%
yield, mp.: 272-[err]. 15 Anal ysis of the base: Cal cul ated
for [err] C 53. 98; H 8. 05; N 13.99% 20 found: C 54. 16; H
8. 15; N 14.20% Exanple 1 25



1- oxa- 2- oxo- 3- propyl - 4net hyl ene- [ 4, ‘hnl%'ﬁ(%‘l'sf Lyokqrhgayl ) but yl'} 3, 8- di azaspir
o[ 4, 5decane A m xfure c&ht ai ni ng 8.4

1- oxa- 2- oxo- 3- propyl - 4- et hyl ene- 3, &gqloa.zla&a'ur 864, 5%%95; ,{@g 22.4 g of 4.4-

bi s(4-fl uoropheny|)butyl chloride, 16.6 g of anhydr @m a&si um car bonat e

and 0.3 g of potapsiumiodide In 30 90 m of neth@l7ésedbut W ketiogne N & .17%;
boi |l ed under refl px andgptirring for 8 hours, then the solvent |Is distilled

of f underreduced pressure. Afteraddif®gnenzene andCwdée?2n thel 18 dibe,7 124 -
organi ¢ phase is peparated, wash- ed with water to neutral, dried over

anhydr ous magnesi msulfate and evapor ated under reduced pressure. The

crude product obthined is [Bxamplé€d by chromat ography on a silica gel colum

by using ethyl acptate f®or elution. The eluates are conbi ned, evaporated

and the residue | -9xa-2cono-8-d ' phepyl}BGtyl]-8,Br-giazaspiro4,5
title conpound inj89% yiel chlofidep. : 107-[err]. Analysis: Calculated for

[err] 40 C 71.34;}H 7.10; F 8. 36 N 6.16% found: C 71.50; H
7.23° F 8.28: N 6.07% 45 Exa <oxa-2-oxo-3-decyl-4-methylene-8-[4, 4—bis(4-ﬂuorophenyl)butyl]—3 8-diazaspirc
1- oxa- 2- 0x0- 3- benpyl - 4- et "8" Q%WW‘?B‘B‘? H@melﬂﬁmm'? %3 pplAiye, bydrochjoric aci
[ 4.5] decane 50 A fixture cdofffel ?ﬂ" "81'“" ““’, addi 30""““'“ T"“" tals precipit
1- oxa- 2- oxo- 3- benkyl - 4- met KA 97 2 ;:::tﬁl
(4-fluorophenyl)ethyl brom de af tﬂ: Id% sum"n:eva
met hyl isobutyl kptone i rE _.';-. » £86.90°C P
hours. After cool |ng down anc di ng water to t e reac | mx ure, )
organi ¢ phase Is separ at ed, washed with saturated sodi um chI oride soI ut| on,

dri ed over anhydrous sodium sulfat,ﬁ., reyj. , evaporated under reduced
pressure. The residue Is recrystalliz d “under clarifying by activated

carbon from hexane and tshen from did 1IPr3RY fgtrhghﬁggpaf@ the title

conpound in 31.8%yvyield, mp.: [err]. 14 EP 04 al ysi s:

Cal culated for [err] 5 C 71.54CHBOM8; AH&G.6B3, N B.91%
4.99; N 7.36% found: C 72.8; H6.54; F 5.22; N 7.53% 10
Exan‘p|e 3 found: c 71.5“; H 831; F 6_.73; N 4.99%
1- oxa- 2- ox0- 3- et hy- 4- mefhyl ene- 8- (3. 3-di phenyl propyi 3, 8-di azaspiro

[ 4. 5] decane hydrogen nal eate 15 A m xture containing 7.9 9 of

1- oxa- 2- oxo- 3- et hyl - 4- net hyl ene- 3, 8-di azaspi ro[ 4, 5] decane, 26 g of 3, 3-di-
phenyl - 1-t osyl oxypropane and 7.4 g of anhydrous sodi um carbonate in 100 n
of nethyl isopropyl ketone is refluxed under nitrogen wgle stirring for 5
hours. After evaporating the reaction m xture under reduced pres- sure,
water is added to the residue and extracted with chloroform The organic
phase is washed wl th water, dried over anhydr ous magnesi um sul fate and
evapor at ed under reduced pressure. The crude product is dis- 20 solved in
acetone and the title salt is precipitated by adding an ethereal sol ution
of maleic acid, mp.: 168-170 [err]. The base can be |liberated fromthe
above salt by addi ng agueous sodi um hydroxi de sol ution. 25

Anal ysis of the base:



Example 6

Cal cul ated for [err] C 76.89; H7.74, N 7.17% found: C
76. 95: H 7.89: N 7524 th@a thylene-8-(3-phenylpropyl)-3, &dlazagpiroﬂ 5)decane

1- oxa- 2- oxo- 3-decyl - 4 hydro ugm g%/

L1237 ot opnny >but g e i i
go

1- oxa- 2- oxo- 3- decyl - m%&t%:%iw umc m ‘Y mﬁféﬁé °.T.ﬂ°n2

i ro[ 4, 5] decane are 40 d| negmlgg‘%ggndwa
100 m of a 3 mob/litre h ubeCArty yLQmiivE a’%@i&& h&ﬂh he%d S54d s obiained
the reaction mxture is Shif. rag_s sor addltlona 30 m nutes. The crysta s
precipitated are filtered, vvashed vmth water and dried to give the title
hydrochl oride in 97.2%syield, mp.: 109- [err]. The base is lib- erated by

addi ng aqueous sodi um car bonat e sol WAdy i £ he hydrochl oride, extracted

into chloroform the or- ganic phase is washed with water to neutral, dried
over anhydrous sodium sul fate and eviiandtastddirfdar Cr. §H ﬁ oduced pressure.

After recrystallization fromdiisopropyl ether the s at 89-[err].

Anal ysi s: 50 : 49 Calculated for [err] C 71C54]1. 9I1I 8H48 05F B.8633%N
4.91% found: C71.54;, H8 31, F 6. 73 N 4.99% 55 EP O

414 421 Bl Exarrple 5 found: ’7 88 H 8. ].9 N 9.52%.

1- oxa- 2- oxo- 3- cydohexyl - 1- net hyl ene- 8-[ 2- (4- chl orophenyl ) et hyfl 3, 8-di azaspi
ro[ 4, 5j decane 5 A m xture containing 8.14 g of

1- oxa- 2- oxo- 3-cycl ohexyl Eﬁ%@mxy-4 met hyl - 8-[ 2- (4-chl orophenyl )et hyl ) -

3, 8-dl azaspi r o[ 4, 5] decane RS 2 ) If d drate
in 100 i of xylene is bo129x ' ' e

reaction is azeotropically oskirbbsthindb2g . 2k, { dhén ind S |
thin-1ayer chromatograghym &fpﬁﬁphssﬁﬁ'ﬁe%@ﬁhﬂ%f e‘?fﬁ?:’:ﬁ%aﬁ o &iwwnyiﬁmx

cool ed down, made al kal i n@ithyyienslthe readtign mixiuRYs fifBredEHd t IR S evaptrdted Under reduced pressure

hydr oxi de sol ution, then tRin@(h@ L& prEdiBSRm ethasl SRR ciifying YAtivated SartdR Uhé ffe-product
10 dried over anhydr ous smak yisn,smip.f BY-asgded evaporated under reduced

pressure. After recrystallizing the crude product from ethanol the pure
title product is obtai®ed in 92.4%vyield, mp.: 134-[err]. Analysis: 15
Calculated for J[err] C67.93; H7.52; C 9.12; N 7.20% 20

f ound: C67.88, H 7.65; d 9.25; N 7.11% Exanple 6 25
1- oxa- 2- oxo- 3- et hyl - 4- net hyl ene- 8-

3- phenyl propyl) - 3, 8-di azaspi ro[ 4. 5] decane A solution qf 7.5 g of

4- et hynyl - 4- met hyl car banoyl - oxy- 1- ( 3- phenyl propyl ) pi peridine in 100 m of
an etha- nolic sodium ethoxide solution of 0.09 nol/litre concentration is
refl uxed under argon for 3 to 4 hours. After cooling down and addi ng
aqueous ammoni um chl oride solution to the reaction m xture, the najor part
of alcohol 30 is distilled off under reduced pressure. The residue is
diluted with water and extracted with benzene. The ben- zene phase is
washed with water to neutral, dried over anhydrous magnesi um sul fate and
evapor at ed under reduced pressure. After recrystallizing the residue from
hexane, the title conpound is obtained in 68%yield,




mp.: 35-[err]. 3
C 71.97; H 8.05;
45 Exanple 7

1- oxa- 2- ox0- 4- net
Am xt ure cont ai ni
4-acetyl - 4- hydr ox

11 50 m of phenylisocyanate in 20 m of xylen(T:.ﬂh

for 6 hours. Afte}
mxture is filter
After recrys- tal
activated carbon,
137-[err]. 55 16

75.83; H6.94; N

Exanpl e 8 1-oxa-2
4- hydr oxy- 4- net hy
chloride 15 10.7

1- oxa- 2- oxo0- 3-cyc
(prepared using t
appropriate start
g of 2-(4-chlorop
carbonate and 0.7
under nitrogen wh
sol vent under red
s extracted with
water to neutral,
solution is filte
reduced pressure.
base Is converted
di | sopropyl ether
58.4% vyield with

base: Cal cul at ed

C 65.10; H 7.53;,
materials the fol

After recrystallization of the residue from hexane, the base is converted to the hydrochiona

I 58.4%
5 Anal ysi §’°9!%"E’U‘I' g Iatrfmu]ionzfﬁlus the title hydrochioride is obtained in
N 9. %m?‘m'ﬂﬂ‘”'“‘“?wﬁ C 71.88; H8.19; N 9.52%

Wyl ne- 3- phenyl - ANBLYHen AtV \PEFES- di azaspi r o[ 4, s5decane

6.2 f
]91 (Zaghgnyletkﬁﬁ%c%ﬁiﬁﬁq(ﬁqﬁacZZHﬂlcdyzpbiethylanine and
‘63 5301 WXadsBRIE] BL9PD N .80

—cool i ng down and diluting with Xyl'éde thé reéac
d and the filtr@dhd.S evaporaice¢sun@er yr §dggedecprgsgyt en 7. 0o
I zing the crude product from et hanol "under cfarlfylng by
the tiskl e product is obtained in 49.4%yield, mp.
EP0414421 uBitg the apprapiiste stéttiiganakesiaie the foflawing cEAmRM{RS NRPDe [Bepared in an
. 04% f ouneckp the processes describedin PXgurPl@s 1 told 08.97; N 8. 15% 10
0XO0- 3- cyc‘e@pg)ayqxo-s-methy|-4-methylene-s-(z-phenylethyl)-s 8-d|azaspiro[4 Sldecane, m.p.: 119-°

-8-(2- (4-% p-Hﬂ'P?}?_Ybf' 13-phenyB-[2{Asghioropipnylethyl .64 d’°l4 Sldecane, m
~of ( ag -Oxa-2-oxo-3-ethy 4-met ylene-%-(-igrs\ztbhylph:ﬁn;l)ethyﬂ% 8-di pirof4,5)decane hy
ohexyl - zﬂz ncet hyI 3, 8- d | ro

e pr ocess o eﬂ-ﬁmwolﬁldecane.

ng materi " ‘
anyl )thyl}o‘ )fa%ﬁ a-g:er m% p nI ﬁ‘Jn gg; 1211
g of pot um'ro I sobuty etone

e stirring

ecoé-% g—sh%gfoﬁyu-'ﬁe{ﬁﬁn@ﬂﬂ?—%ﬁ(bﬁ&opﬁwm {58 diazaspirold,5]de

iced pressy Ing water to the residue e m xt ure

ben- zeney. o;l;tueoxsm ADR{4LtiubrEherylburif}-3 8 Adzaspidold, Sidecane, |
dri ed spV e omiond 30 bt Adimetfyfehs-8-G2 thenyleli)-3 B RiIRz4¥pIFvI4S)dRcane, m.p.: 10
ed t hr oughore-gib 31 oprogi-Orét 1-aliddophargifechyih s, 8-diazasyitel, Sdecane, m.

Af t er r ec1-pgd-Bdxol 32zmdthyd#methylbriecs-[2-@&flubrophdngljpthylh 8.8-sliagaspitol4cSldecane, n
t 0 t he hytonecihdxo3iethy-donetisyiboe-8:{4,4+bis(4-ftlorogheny!)mityl}-8.8ididzaspingl4.5ldecane, m
sol ut i on. 1-Oke2oxoBHeepropyt-4-wet yjerie-8-{2-(#-Ouoraghenyi)othgbd, Sriligrespirol#Sldecane, m.
h de- 25 tOxgwoid-oathyleoe-fiphanli- H&&b[wwmpmwhyﬂ}%aﬂmm4 5]deca
for [err]126°83.93; H 7.68; C 8.71; N 6. 88% fou d
d 8. 60; 1-ON-Zongometiane;3iprgy8ti 2- (‘hﬂm

owi ng cont@%%*%%(%d"ﬂ?@%?"éw)ﬂ "‘%fhﬁﬁ"ﬁ'ﬁdﬁgh"ﬂﬂﬁ“

4,5]decane, r
3,8-diazaspir




After recrystallizing the residue from ethanol the title compound is obtained in 65% yield, m.

ner to the processes described in Exanples | to 3 or 8.

1- Oxa- 2- oxo0- 3- net hyi

4- et hyi ene- 8- ( 2- phenyi et hyl ) - 3, 8A i :!zasﬁi o[ 4,5)decans, mp.: 119-120 eC

1- Oxa- 2- oxo- 4 alculated for C

met hyl ene- 3- phenyi - 8- 2- (4- chl oropheny| ) et hyi } 3, §5d?§za%p?ro[4 5] decne,

mp.: 134-135 eC, 40 1zxa-2-oxo-3-ethyl-4-netbyven®8; H 6.05; F 4.56; N 6.73%;
2- (4 met hyl phenyl ) et hyj - 3, 8- di azaspi o[ 4, 51decane hydrochlorlde de- conp

at 280-282 C found: C 75.10; H 6.25; F 4.37; N 6.55%.
1- Oxa- 2- oxo0- 3-cycl hexy- net hyi ene- 8- [ 2- 4-f | uor ophenyi )et hyi } 3, 8- di aapr o[ 4, 5l
decans mp.: 125-1228 C 1- Oxa-2- oxo-4-net hyl ene- 3-phenyl - 8-
2-(4-fluorophenyl)ethyl b3, &Exshpheredspl r ol 4, Sl decSne, np.: 145-147 C

1-Oxa- 2- 0x0- 3- et hyl ~net hyl ene- 8- (2- phenyl et hyi ) - 3, 8- di aapi 04, 5] decane,

m p. 121-122 C 45 1-0xa-2-0x0-3-n-butyl-4-methylene-8-[4, 4-bis(4-fluorophenyi)butyi}-3,8-diazaspirof4, S]decar
mC)(a 2- 0X0-3-tert- buty| 4m t hyp9ne- 8- 04, 4- b- s4-f | uor ophenyi ) butyr - 3, 8-di aza

spi ro(4, 5pi ecne, m p. 90- 928.33 of n-butyl isocyanahadlssolved in 11 mi of benzene are added portionwise to a ge
1- Oxa- 2- 0x0- 3-i sopr opy| “’4 REASIQD) pastaining 11 g/pf 4rethynyi4hytitoxys 1-[4d-histd fiyomphenlyl)tityBpimbridine and

zaspi ro[ 4, 5] decane, m p. gioxuj_ej_lgﬁ@l of m.ugdwyhﬂ&gﬁmg then the mixture is refluxed for additic
Orret hy ene44, 4-bi s (4-fl uor 5@%3 the-berzeps, solufiery isy washewithwates, drjed oveaphygrous sodium
<o ent is distilled off under reduced pressure. After recrystallizing the residue from d

- Oxa- 2 mko- 3-tert-butyl 4 rTé'P@T%’H‘W(‘?%WW%?%W“@B Ur927Sspi 0[4 5i decan
e, mp.: 106-107 C 1- O<a 203-i opropyl -nethyiene

[ 2- 4- chkoohenyi ) et hyl } 3, 8-di azapaahdy&igecrn, mp.: 101-102 C

1- Oxa- 2- oxo- 3- et hyi 4net hyi ene- 8- 12- (4-fl uor ophenyi )ethyi] 3, 8-di-

piro[ 4,5)decsne, mp.: 74-75 C, CalOxhaidd- B etlyeHLJ) rfP?m%y]

e4, 4-bi s(4-fl uor ophenylaatxl } 3, 8-di aspi 04, 5decne,” m™p 12. 112 G

1- Oxa- 2- ox0- 3-i sopropyi 4-nmnet hyl ene-8-2-4-flu hor

nyi hyi } 3, 8-di zaspi 4, 5dene, mp.: 103-104 C

1- Oxa- 2- oxo0- 4- net hyl ens- 3- phenyl - 8-[ 4, 4- bi sC( iﬁfl udr op%e?%/l ) Ut%/‘l }13 8 dr 39’55p
iro[4,5]decane, mp.: 125- 126 | Cfohn@Xa- 2- sef hyl gie- r py

2- (4-fluorophenyl) et hyI-"f3 8- di azaspi r og4, 5]C3)gga?1e mg @6‘ F3 902(1 W g by
1- Oxa- 2- oxo- 3[ 2- ( 3, 4- di et hoxyphenyl ) et hyl E4- net hyi ene- B—(2 phenyl et hyi Y3, 8
-dl azaspi ro[ 4, 5] decane, 17 EP 0 414 421 B1 mp.: 114-115 C, p- Xxa

2- 88x0- 3- be2zyl - Ct hyl ene8C4, 4- bi s(4-fl uorophe2yl ) buty3, 8-di azapr o[ 4, 5dene,
nmp.: 81-8 C

1- Oxa- 2- oxo- 3-decyi - 4- net hyi ene- 8- 14, 4- bi s(4-fl uor opher‘l'gll ) butyl ] 3, 8-di azasp
i ro4, 5] decans hydrogen mal - sate, mp.: 106-107 C, 5

1- Oxa- 2- oxo- 3-cycl ohexy4- net hyl ene- 8-[ 4, 4- bi s(4-fl uorophenyl ) butyl]-3,8-dim
spi ro[ 4, 5sdecane, mp.: 121-122 eC,

1- Oxa- 2- oxo- 3- but yl - 4- net hyl ene- 8- ( 2- phenyl et hyl ) - 3, 8- di azaspi r 04, 5] decane,
mp.: 70-71 1 C 1-Oxa- 2- oxo- net hy4- net hyl ene- 8{ -

2- (4- chki ophenyl ) et hyl - 3, 8-di zaspi ro[ 4, 5) decane, mp.: 118-119 C

1- Oxa- 203-ter-butyi 4- net hyi ene+[ 2- (4

hor ophenyi ) et hyi } 3, 8- dnaapi rg4, 5) decne, mp.: 104-105 C, 10 8-Oxa-2

0x0- 3-et hyi C4-m t hyl ene-8-[ 2- 4-fl uor ophenyl ) et hyi C3, 8-di azaspi r o[ 4;
51ldecane, mp.: 83-84 C

1- Oxa- 2- oxo- 3- net hyi 4net hyi ene- 8-[ 2- ( 3, 4- di net hoxyphenyl ) et hyi ) 3, 8- di azaspi
ro[ 4, 5] decane hydrochlor- Ide. mp.: 278-280 C, and

| - Oxa- 2- oxo0-3-tert-butyl-4-nmethyi ene-8-[2(4-fl uorophenyl)ethyi}3, 8-di azaspi
ri (4,5Jdecane, mp.: 93-94 C. 15 Exanple 9

1- oxa- 2- oxo- 4- net hyl ene- 3- (1- napht hyl ). 8-

12- (4-fl uorophenyl)ethylj-3, 8-di azaspiro[ 4, Sdecane 9.9 9 of

4- et hynyl i hydroxy-1-[ 2-(4-fluorophenyl)ethyljpiperldl ne are heated with
7.0 m of 1-naphthyl 20 isocyanate under argon. A violent exothermc
reaction ocucs. The tenperature is maintained between 170 C and 180 C by
external cooling for one hour. After cooling down and dissolving the solid
residue in chloroform



in Examples 9, 10 or 11, using the appropriate starting materials.
the solution is filltered thrb%“ﬁﬁ’%’?ﬂ‘ﬂﬂﬁ@kﬂ"&@ P’Hﬂ@'t"ﬂb"ﬂ%&'ﬂ‘r”h"“’“-
evaporated under rg¢duced %r esQtfraoxoRethyl4-mathyl % hyll-3 B-flipgasp cane, f
ethanol the title qorrpound i 5 '%ﬁ‘ 2ippthyjongs &4 W@F’@‘Hﬁ\ M"’TB‘BP'[‘&"WV"‘%%"WP”‘

palysis, Calculalfy for @ ZRev e 14 g 33 gompit s
4.37; N 6.55% 35]Exanpl g ’

1- oxa- 2- oxo- 3-(;1- butyl 4- nagt m{gxa 3";?%;5@“?%"??Ll]"d‘r't(’)%ﬁglrﬁ“?p)hf)"d{)bufyg3 aﬂ’%’z""%“ Sdec
piro4, 5-decane 3.3719 of n-buf Calf(éﬂ-ﬁioﬁor&lhﬁ ViwithyleRe-8-f2-( lﬁem%prﬁﬁﬁiﬁgﬁa 8-diazaspir

are added portionwmse to a 9&6&%&1 g1k 2021895 °¢0 pension containin

of 4-ethynyl -4-hydfoxy-1-[4, Mﬂxﬂ-'sfdymm&%{d datd-¢¢lp )-Qla.aszaamu%]&&ne.mp
g of sodi um net hox§de in 45 {lbxad-oxaALineRNYRNSL5-PRbY-BIDpheryiét 3§§!T-dld’zﬁépﬁﬂ45ﬁm,mp 87-
the m xture is reffuxed f or arfiOke2-6x63buti-4-Méthjiene 8g2-(4fivordphen)ethyip 8 8-dia¥dspifofdtS)decane, n
benzene solution i § washed with water, dried over anhydrous sodi um sul f ate,
filtered and the s@lvent is Ekamplehzzd of f under reduced pressure. After
recrystallizing the residue fromdii sopropyl et her the title conpound is
obtained In 79,5%yi el d, 4n pl-exe2:/pxo8 dchydoaxyt4ymethy-8:44.4- bis(hfleatophényh buk vils3; 81 digzaspirof4.!
C71.77;, H7.31, F}8:11, N%found C7198 H740 F 8.24; N
6.13% 55 18 EPJ0 414 421 Bl Exanp

- oxe-2:9x0-3-buty}4- et ! e [:tbm,ﬂwmme:fmmmmﬁm

4- et hyny- 4- hydr oxy: 1712 (‘fl C'H'P% ?’Lﬁ‘? "5\"‘8"? Pﬁ&@‘?j ﬁFh"‘:'“"““‘

6.5 g of n-butyl i$0- cyanat sty % anh tbpmci égtg m?:tl:'f::
) far.d. 5 Fééapo nd

g of anhydrous potaSS|un1ace d

the solvent under reduced pres !gmg

the organi c phase is washgd w ?wb\%‘?‘grmghﬁ r:(e over aﬁﬁ is S0 'm' Ide solution.
sul fate. The benzene solution Is filtered through an alunlnun1OX|de Iayer
and evapor ated under reduced pressure. After recrystallzing the crude
product fromhex- 10 ane the title conpound is obtained in 74.5%yield,
mp.: 88-87 C Analysis: 15 Calculated for [err] C 66.19; H
7.50; ClL 9.77; N 7.72% f®und: C 66.23; H7.57; A 9.90; N
7.64% 20 The foll ow ng compounds may be prepared I n an anal ogous nanner
according to the processes described in Exanples 9, 10 or 11, using the
appropriate starting material s.

1- Oxa- 2- oxo4net hyl ene- 3- propyl - 8- 2[ 4- chl or ophenyl ) et hyl ] 38, 8- di azaspho4, 51d
ecane, mp.: 82-83 C 2S 1-xa-2-oxo-3-ethyl -4- nethylene 8-

2- (4-chirophenyl ) et hyl]-3,8-di azaspi ro[ 4, 5] decene, mp.: 106-107 C

1- Oxa- 2- 0x0- 4- et Iene-3-(1-naphthy|)-8-[4,4-bis(4-f|uorophenyt)but)1j3,8-
di azasplro[ 4, 5] decane, mp.:




———————————e———————————————

127-128 C A solution of 16.0 g of 1-[4,4-bis(4-fluorophenyl)butyl]-4-butyl-carbamoyloxy-4-ethynyl
1- Oxa- 2- 0x0- 3-t grt - but y| -2&- nefahhyfiroyacdicRarjesisatyrated by dry gaseoysihgdrgdeh bhieridd 8 18 to204C, then ti
asp' r0(4, S5deca e, mp.: 90_isggmndg\(,might.ThesoIventisevapommdat40to50°Cundefreduood pressure,
1- Oxa- 2- 0x0- 3- hdpt y| 4net hyl eﬁ@‘?@’@!’,'@BF%‘&?MWW@MW%@%W‘PO@WGM@& ben:
r (4, 5j decane hydr ogen rrao?%’g?f',i’ﬂg.‘".mi m?a@wumsmfa then the solvent is evaporated under
1- Oxa- 2- 0x0- 3- (3, 4- di chl or op/Mteh ’E"Y' W?}ﬁ%- !‘gﬁ!‘-’t‘?'ﬂt'e?'”b fomd rough A gilica gel colun
, 8- di azaspi r o[ 4,|5] decane *hy- " BE E‘b‘? ‘%ﬁg‘a oy f% re, &ytor faking Up the residue in acetone
1- Oxa- 2- 0x0- 3- cyci ohexy| - 4- nETVRA % & Perciplatediby mateic acid, Tiie tle galtis ofisained in 550 yield, r.p.: 148
ecene, mp.: 154-153 OC;, 3S

1- Oxa- 2- oxo- 4- net hyl ene- 3- propyl - 8AGd1pBe8YI&E MYhe -tadk di azaspr qo4, SSdecane

S, mp.: 97-98 eC, and 1l-gXa-2-o0x0-3-but-vyi

met hyl ene- 8-[ 2- (4-fl uor ophenyl ) et h@hled]l 8ted afaus (¢ 2dm‘zane, mp.: 91-92

C. Exanple 12 40 {P{LZSEF]

1- oxa- 2- 0xo- 3- but yi - 4- hydr oxy- 4- net hyi - 8- [ 4, 4- bl f 4% .14kgr dplée@Pi;) Bubyil93, B-3.39!
di zaspl ro( 4, 51 decane hydro- chlori ge 3.m of butylanine dissolved in 3 ni

of benzene are dropped t@a sol utibPU@¥:8.3 g of O 6¥-BxH $-d%s-H-9.35; N 3.12
met hyl ene- 8-[ 4, 4- bi s(4-fl uorophenyl ) butyl]-8-azaspiro(4,5]decane in 17 m

of anhydrous benzene under stir- 45 ring. Meanwhile the tenperature of the
reaction mixture raises to Jxemplads C. Thereafter the reaction mixture is
stirred at roomtenperature for additional 16 hours, then evaporated under
reduced pressure. After t4| el-9K8-2gxo-3Adimethyl-4ihydroxy:8-(2rphe -3 8tdiezaspiraf4:Sldecane
hydrochl ori de salt is precipi tg;t d, rt|)¥tﬁladd| n% et hgreal nghgro en chlor- ide

solution. The tile salt is opt 2\i9¢f fracety .

i s obtained fromthe hydrocrf‘{c‘i“mxl ‘fgﬁm&tl Hfu ) fo . .Aﬂ:m'[f

0 53 19, , b oelas2l B gl gl oot
ol - 249, - 04, @hol Y gNethe title product in 72.1% yi c.' >

7.64; N 9.72% 10 Exanple 13

1- oxa- 2- oxo- 3- et hyl - 4- net hyl ene- 8, 8- bi s(3- phenyi propyl)-3, 8-dl azaspiro[ 4,5

] decan- 8- hi mi odi de 15 6.0 g of

1- oxa- 2- oxo- 3- mat hyl - 4- ne4 hyl ene- 8- ( 3- phenyl propyl ) -3, 8-di azaspi ro[ 4, 5] deca

ne are refluxed with 5.4 g of 3-phenyl propyl iodide in 60 mM of nethyl

i sobutyl ketone under nitrogen for 4 hours, then the solvent is distilled

of f under reduced pressure. After adding hexane to the residue the solid

precipitate is filtered and recrystallized from et hanol E@ give the tide

conmpound in 86%yield, mp.: 219-[err]C. 20 Exanple 14

1, 3-di oxa- 2- ox0- 4- net hyl ene-8-[ 4, 4- bi s(4-fl uorophenyl ) butyl j 8-azasphol[ 4, 55d

ecane hydrogen mal eate A solution of 16.0 g of

1-[ 4, 4-bi s(4-fluorophenyl)butyl]-4-butyl - carbanoyl oxy- 4- et hynyl pi peri di ne

in 90 mM 25 of anhydrous dioxane is saturated by dry gaseous hydrogen

chloride at 15 to[err], then the reaction mxture is left to stand

overni ght The solvent is evaporated at 40 to [err] C under reduced pressure.

After adding water to the residue, the base is |iberated with sodi um

hydr ogen carbonate and extracted i nto benzene. The benzene solution Is

dri ed over anhydrous magnesium sul fate, then the solvent |s evaporated

under reduced pressure.




Calculated for C,,H,,FN
the residue in ethyl acetate, RT3 on is filtered

gel c® um and the sol ution 30 63185 obteaigdgdFl8.77; N 7.03%;

reduced pressure After taki 2% the residue in acetone

en mal eate salt |°§"EreC| pi t at ﬁs/)-ﬁﬂal M &.#8i5dF ¥hB5¢iN|2.16%.
in 55%yi eId mp 149 [err] Anal ysis for the base: 35 -

C 69.85; H6.17

er rF] 9;9329 ared 14 an4£|alogous manner usflngltlhe processe:
1- oxa- 2- 0XO- 3, 4-fi-net hyl - 4&;; g{z x”m"%ﬁ,ﬂﬁmﬂ%m m.p.: 1

ane A solution dgpntai ni ng19xd-28 &5- cloh -4-hd -4-methyl-8-{2-(4-fluorophenyilethyi}-3,6-diazaspirof4
4-acetyl -4-net hyg - car barmytgmmloél ?2 pahenylye?ﬁyl?plyrl)er[% (dl r%m%r?rc'ly')e %]- pirof4,Sic

di um net hoxi de ifh 100 s afoxaRickaR@ht-buti-4- £phethpB95-RLHRRpeR 98—5Iazas 4,5)de:
hours. Aftercoolf ng down bmmdm%wl S decorrg(t)sedpbymgwlj-ng prold.
aqueous ammoni urfl chl or i de 1934-2iok®N4-dimBidylasihyliroxye[4, £ bistd-Flutreptenyi)butyl} a8t diszadpivol4, Sldecane
and net hanol is §i stil | edidefdecampd@20-2239Ced pressure. After filtration the
precipitate obtg ned is r&Oxy-2oxt-3-banav4hydoexydtrimthybe-14i4ehisfd-thardphenylibutyll-8,8-diazaspirof4, 5k
product in 72.1% yi el d® nehloride, aat 177-1785C;20 EP 0 414 421 Bl Anal ysis:

Cal cul ated for §C17H24N203-Oxa-goxpr- mwmwwshm (4fflyonaphenyl)ethyl}-3,8-diazaspiro[4,5)de«
C67.11; H7.9¢ NO. 030/97-196 *Exanp

1- oxa- 2- oxo- 3- bgpyl - 4- hyo%}ﬁﬁ "?1“!]&@%&%&%"%“%&2%‘5@1‘%”“‘ 5k

5] decane hydrocH ori de 15 @'ﬁé- ! _(‘_ Yngﬁ];c'r%'ﬁg?\% T‘ffmﬁ‘Tg)eg'y'&&%lgzapm4 Sldecane,

After dissolving
through a silica
evapor at ed under
the title hydrog
salt is obtained
Cal cul ated for

1- oxa- 2- ox0- 3- bdnzy! - 4%mef

pi ro4, 5] decane ifn 120 M @Qis, U. or i i S I fo

m nut es and t hen evaporatq 2'%’(&@ ;o ﬂﬁﬂi pleB- Lﬁ"m mngg’ hﬁggg p"°?45]d°°°"
The mixture is dool ed at ghf29x W,_*%lé'

| tereg agy'wmﬁgz |dg,g,m;, Qat SH5\%8; he t| t @iémﬁsoéﬁ?r@yl}b Q'S!?G/” piroi4,5)de

yield, deconp. gt 295 C. {loga- ﬂaﬁﬂ-hy‘&mkﬁ-hﬁﬁﬁﬁlfw(ﬁﬁﬂmyﬂ-aﬁ bMﬂLﬂMpﬂHyﬂﬁtyﬁ-ﬁ 8-diazaspirc
addi ng aqueous gmmoni um hyroamérids, decmg! 4t 980-1826c;Anal ysi s for the base:

Cal culated for [ferr] 25 1. Oxa-z-oxo-s-heptyl-4-hydmxy-4-mthyr-a-[4-b|s@-fﬁ&ua{6ny|)mh9|ﬁs Bamsaw 5]de
4.77;, N 7.03% {¥f ound: 128-129 °C; C69.40; H6.64;, F 4.85 N 7.16%

The foll owi ng cqnmpounds niPxdeR-oxrLieroeGEd-inathyd3-(S-ASghthgp8HR-(3ADGrepheryhét ] :{Mazaspum[-t,s]
processes descrifjbed | n Exdmghlodde, d&omp. al ZB8208@I°Q1Si ng t he appropriate starting
materi al s: 1-Oxa-2-oxo-3-ethyl-4-hydroxy-4-methyi-8-[2-(4-fluorophenyl)ethyl]-3,8-diazaspiro[4,5]decane
1- Oxa- 2- oxo- 3, 44di et hyl - 0Gdr oxy- 8[ 2- (4-f | uor ophenyl ) et hyl ] 3, 8- di azaspiro
[4,5] decane, my.: 197-198 C 1 -Oxa-2-oxo-3-cycl ohexyl, -hydroxy 4-nethyl

m p-[ 2- (4-fl uor dphenyl ) et hyl ] 3, 8-di zaspi ro[4 5)decane, np.: 189-190 C 35

1- Oxa- 2- oxo- 3-t @rt - but yl 4hydr oxy- 4- net hyi - 8-[ 2- (4-1 uor ophanyi pet hyi } 3, 8-di z

pi o[ 4, 5] decane j

precipitate Is fi



The tablets prepared as described above are covered in a manner known per se witl
chl oride, decomp. at 286- 288 sisting of sugar and talc. The dragées are polished by using a mixture of bees wax and
1- Oxa- 2- 0x0- 3, 4- di net hy#s- 4- hykhclodrggé® waighes26&iet- f | uor ophenyl ) but y} 3, 8- di azas
pi ro[ 4, 5sdecané hydrochl or - d Bwparetion ofirgpsuies 220- 223 C,

1- Oxa- 2- 0x0- 3- benzyl - 4- hydr oxy- AOQMHWMM'M‘SMQ‘PM 'I'Tl’riz'f aje, 290,9 of 3tagrh, P8O g o
| azaapi r 04, 5Jdecane hydro- 4(Foldietaticerdioxide (Aaresl) and 6 arate are'thoroughly mixed tog
1- Oxa- 2- 0x0- 4- hydr oxy- 3; oprrpyﬂ""’!!!g r'f'Pc'HW%’%""(‘& 'ﬂ‘ﬂ“&ﬂ?‘&b‘ﬁ%ﬁ’ﬂ}?"}'ﬁ“ﬂﬂ??@"ﬂm&?ﬁ°“"°‘
pi ro[ 4, 5] decane, mp.:¥157-

- Oxa- 2hr xo- 4ohyd- xy- 4at hyl - 3";5 p" yuor o E; ﬁv)‘p%xhﬁh&;‘gjﬁmw

n (all weights are calculated for o

azaspiro[ 4, 5) decne hydro- chl or| (eg it
1- Oxa- 2- oxo- 3-but yl ~hydroxy-r themixtureoftheact actose are mixed thereinto
4f | uor ophenyi ) et hyl } 3, 854l az 'ﬁ}'ﬁg ﬁbﬁ Each itor |
1- Oxa- 2- 0x0- 4- hydr oxy- 4- rret h?{f&kﬂf: uorrpheng/l K giupg?;spywelg
wo( 4, 5] decane hydrochl or- i e, mpmﬁtmo?,a,%f@gtsusmnpase melts at 138 139

C

1- Oxa- 2- oxo- 3- et hyl - 4- hydr oxy- 4- et hyl - 8-[ 4, 4- bi s(4-f | uorophenyl ) butyq} 3, 8-
dl azaspi ro[ 4, 51 ) dcane hwdro- 50 chloride, deconp. at 235 C;

1- Oxa- 2- 0X0- 4- hydr oxy- 4- net hyl - 3- (1- napht hyl 8-[ 4, 4- bi s(4-f | uor ophenyl ) but yl

]-3, 8-di azaspiro(4, 5] decane hydrochl ori de, deconp. at 180-182 C,

1- Oxa- 2- oxo- 3- hnpt yl - 4phydr oxy- p: t hyi - 8-[ 4- bi s(4-fl uorophenyl)butyl) 3, 8-di a
zaspiro[4,5]decane. mp.: 128-129 C;, 55

1- Oxa- 2- 0x0- 4- hydr oxy- 4%nhet hyl - 3- (1- napht hyl ) - S[ 2- (4-f 1 uor ophenyl ) et hyl ] - 3,
8-di azaspiro[ 4, 5] decane hy- drochloride. deconp. at 288-290 C;

1- Oxa- 2- oxo- 3- et hyl - 4- hydr oxy- 4- et hyl - 8- [ 2- (4-f | uor ophenyl ) et hyl J3, 8-di zas
phro(4, 5] decane, mp.: 139- 140 C, 21 EP 0 414 421 B1 1

- xa- 2- oxo- 3- qcyohhexyl i_hydr o- 4- net hyl - 8- 4, 4- bi s(4- quorophenyI)butyI} 3, 8-
di azasl1pi ro[ 4, b] decane hydrochl ori de, deconp at 258 260 C

1- Oxa- 2- 0x0- 4- hydr oxy- 3-i sopropyl - 4-nt hyl - 8-[ 4, 4- bi s(4-f| uoophenyl ) butyl J-3
, 8-di azaspi ro(}4, 5Jdecane hy- drochl oride, deconp. at 251-253 C, 5

1- Oxa- 2- oxo0- 3- utyI 4- hydr oxy- 4- met hyl - 84, 4- bi s(4-f 1 uor ophOnyl ) but yl - 3, 8- di
azaspiro[ 4, 5] decane hygho- chloride, deconp. at 218-220 C,

1- Oxa- 2- ox0- 4-hydr oxy4rrt hyl - 3- propyl - 8- 14, 4- bi s( 441 uonphenyl ) buty3, 8-di aza
spi ro4, 5] decang hydro- chloride, deconp. at 134-136 QC;

h- Oxa- 2- ox0- 4-pydr oxyy4onrt hyl - 3- ph-nyl - 8-[ 2- (4-f 1 uor ophenyl ) et hy3, 8-di azas
pi 014, 5) decanshydrochl or- 10 ide, deconp. at 348-350 Cg;

1- Oxa- 2- oxo- 3-f 3, 4- dlchlorobenzyl) 4hydr oxy-4 n

t hyl - 8-2-(4-ch§ or ophenyl ) et hyl } 3, 8-di uzapi ro[ 4, 5] dec ane hydrochl ori de,
deconp. at 310 315 C, and

1- Oxa- 2- ox04- hydr xy- 4r et hyl - 8-[ 4, 4- bi s(4-fl uorophenyl ) butyl]-3, 8-di azaspir
o[ 4, 51 decane hydrochl oride, mp.: 130-132C 15 Non-limting Exanples of
pharmaceutical conpositions that nmay be prepared using the conmpounds ac-
cording to the present invention Include: a) Preparation of tablets




=Aerosil”, "Witepsol”, "Nipagin” and "Carbopol” are all Trade Marks.
50.0 g of active i{ngredizent amerrwmmmmgmmmmmt@c_hegolmonloambend clgjc
of potato starch, {4 g of paingervigbmys stisring, theisciution obtginegl indeft to atand for01p 13 hours. Su
magnesi um stearatq, 1 g of wdqindmmMWWWHEW%@?‘US‘FH‘“&‘M“& 8 Splutisny

id in 20 m
uently,
of sorb

ul tra-anyl opectinland, aft eotha»eliceglﬂmmtba'lﬂeﬂﬁ"f!f P'BG‘BPR‘ ipindar ticging; The active ingredien
conpressed into tdbl ets conpostions h‘SG' spended 'l"& H"P"'%%?E'ﬁ"?eéja“y-‘h“

Preparation of drdgees Phe Rlemanted é‘i'f’"ﬂs’“'&'gg'&d é‘!i“’ And the, syrupy sis

in a manner known per se with a coatl ng con- sisting of sugar and talc. The
drag6es are polisijed by using a m xture of bees wax and carnaube wax. 25
Each dragee wei ghgs 250 ny; lereparatl on of capsules 100 ng of active
ingredient, 30 g dqf sodi m F'2 X/I sul fate, 280 g of starch, 280 g of

| actose, 4 g of cqlloida SbJ
stearate are thordqughly m xe ogether and after sieving, the m xture
obtained is filleq into harg QRL&’JMW@S containing 20 ng of the
active ingredient 130 each; d) Preparation of suppositories 30.0 ng of
active ingredient e th@roughly m xed with 60.0 ng of |actose.

Si mul t aneously, 1910.0 ng of suppository base (e.g. Wtepsol 4) are ma
nol ten (all weight}s are calculated for one suppository), cooled to gerr

ion is led

d\nt?soﬂ;r tpéilgﬁﬁlg%:rn%éﬁr)g ﬁﬂdsaﬁ BE, IR DRCDKL¥R, GB, IT, L

and the m xture off the active ingredient and | actose are m el nt (x
usi ng a honog- 35 eni zer. The prpijct- glp.]a.u@ b? ﬁp i nt oXcool eF

coni ¢ noul ds. Each suppository weighes 200Q ng. "e) Bpar a

suspensi on Conponents in 100 m of the sus?_iam on: 40 45 50 5 —EKO

414 421 Bl Active ingredient / . 00

g Sodi um hydr oxi de ORG g qRéric

aci d 0.30 g N pagin (nethyl

4- hydr oxybenzoat e sodi unf’ salt)

0.10 g 10 Carbopol 940 (pol m’crgxl ic acid) 0. 30

g 96% Et hanol representsanoxygenatomoranNRgron Wherei 15
Raspberry flavour represents a hydrogen atom or a @).,Oékyl & Cs¢ cycloalkyl grou|

Sorbitol (aqueous sol i on of 70/@ Ce_10 aryl of carbocyclic Ce.10 aryk¢4_{ @ikyl Group optionally substitu
Distilled water . for injection pur p0$ﬁ byPone bidmore halogen atoms, Cy_4 alkyl or C;_, alkoxy groups;
100.00 m "Aerosil", Wtepsol gyq M,pw regtebehtanathyrehe gioup ot When KiS&hiR §ébipksne of R!

25 After adding carbopol 1In |ttle portions to the solution of nipagin
and citric acid In 20 m of distilled water undervi goroug stirring, the
solution obtained Is left to stand for 10to 12 hours sequently, the
anount gi ven anve of sodi um hydroxi de dissolved In 1 m of distilled water,
t he aqueous s Iutwn of sorbitol and finally the



et hanolic sol ution pf the raspl;ﬁ?e:? |l"fl .§ the ‘acid In 20
The active ingredieht Is add%;%m% t|n e W uSubggqugnﬂy
ml

suspended by using subnerg mﬁm ﬁe

30 plenented to 1 by a H&ﬂ:s%ld n'oﬂh&‘ﬂp &fnu Tﬁé({eH\Fb\{ngmdm
suspension Is led thr ough a pdiidn® tock sﬁ\bggu Rénogenizer. F,,,a“y'th,,
follow ng Contractipg Stapes AIenteBEu -@Kufﬂ&&ﬁtdi%dwiora the byrupySusperdiion is lec
1. A conpound of fornula (1)m|ll40 [err] wherein X represents an

oxygen atom or an group, wherein R represents a hydrogen atom or a

[err] alkyl or [err§cycloal kyl group, or a carbocyclic 55

[err] aryl or carbofyclic [eClajmaryl-[err] al kyl group optionally

substituted on the fromat®c ring by one or nore hal ogen atons, [err] alkyl

or [err]al koxy groups; R anGlaRas fop ks following Sontrasting States HAT, BEcCH K PIGFR, GB, IT, L
when Xis a NR grou one of R and [err]additionally 23 EP 0 414 421 B1

Active ingredient 1. Acompound of formula (I), 1.00 g Sodium
hydr oxi de 0.26 g. 5
CGtric acid “

0.30 g Nipggin
(met hyl 4- hydroxybenzoate 10 sodi um salt) ’ 1]

0.10 g Carbopol 0 (polyacrylic acid) 00 g (I
96% Et hanol .00 15
Raspberry flavour Ph— CI:H (CHZ) — N 0.60X g ,

Sorbitol (aqueous : sol ut| on of 70% 3 71 éQ_v
Distilled water for injection purpose uR?to

100.00 m "Arosill, "Wtepsol", Nipagin" and "Carbopol"” are all ra}}e

Mar ks. 25 After adding carbopol in little portions to the R;Iutlo of

nipagin and citric acid lsam 20 m of distilled water undervigorous stirring,

the solution obtained Is left to stand for 10 to 12 hours. Subsequently,

t he amount gi ven above of sodi uwherepdr oxi de di ssolved in 1 m of distiled

wat er, the aqueous sol ution of Xor bi t oteprasedtsfap pxygenatanos awNR aregp, whereio| ut i on

of the raspberry flavour are dropp&d in tgpraeantss hydpgengtomma Gyos dlkybor Cs 4 cycloalkyl grou,
I ngredient is added in sif&l| portions toCédnbry onsasopncic Camadryd-Gs peldardurpptionally substitut
usi ng a subnerged honogeni zer. Finally, trgdyorexnnmareihgipgen gtoms, 18Ryl or C,_ alkoxy groups;
pl enented to 100 ml by addi ng sRifand Bt ctogethiir eepiesentainaiiylene groupdr, when Xds/a Nipgroup, one of R

suspension is led through a colloid mll. Cains 35 Clains for the

follow ng Contracting States AT, BE, CH DE, DK, FR, GB23!T, LI, LU NL

SE 1. A conpound of, formula (1), 40 ““[IIHHIH“I
i * [ L |

4



ceutically acceptame carner and/or agditive,

45 . ? 4. Aprocessfortho preparation of a com nd o“o)m;[l? l)a]id&fﬁ“ l]'iCﬁQl’l‘lwhlchc
wherein X represents ap)@yg %mp’%ﬂn lof 1 nTRlARY) % R ls'a gioup NR, reacting

represents a hydrogen atom or Q,Jp Jdethrie)derivativeloPfofmulaqlyc | 0al kyl group, or a
carbocyclic 5 ﬁ?err] aryl or carbocyclic [err]

aryl-[err] al kyl group optionally substituted on the aromatic ring by one
or nore hal og atons, Lerr]alkyl or [err] al koxy @roups; [err] and [err]
t oget her repregent a nethylene group or, when X |s"a NR group, one of [err]
and [err] addifi'onally 23 EP 0 414 421 Bl rgpresent a hydroxyl group and

the other addifgionally represents a nethyl p; represents a
hydr ogen atompr a phenyl group optio stit ted by one or nore

hal ogen atons,|{ [err] aldyl, [err] al kox %oup; Ph (1I)
represents a phenyl group unsubstituted or sub |t te by one or nore

hal ogen atons,| [err] 5 al kyl /I®r] al koxy, hydroxyl or

tri hal onmet hyl groups; and n isl, 2, 3] andQptical isoners and

m xtures thereof and all acid addition and quatefnary anmoni um salts

thereof. 2. A conpound®of fornmula (1) as defined In Claim1 selected from

the group conprising: 10 1 2 .

1- oxa- 2- oxo0-3-tert-butyl -4met hf/”lh?arﬁ'g RBR [BMZ ?%ﬂﬁdlﬂ'}ﬁ%ﬂp‘)ﬂe%uyla)pgﬁnglf/“h'g,dgqva?vgOffom
zaspiro [4,5] decane,

1- oxa- 2- oxo- 3- cyct ohexy,- 4- et hyl ene-8-[, 4, 4- bi s(4 fl uor ophenyl )butyl]

-3, 8-di azaspiro [4, 51 decane, 1-0xa- 2-0X0- 3 & Sydroy met hyl -8 CIII)

[4, 4-bi s(4-fl uorophenyl)butyl)-3, 8- dlpahﬂlc CEH

1- oxa- 2- ox0- 4- et hyl ene- 3- phenyl - 8 [ 4, 4- bi s 4 fI uorop enyl)

butyl]-3, 8-diazaspiro t4,51 decane,

1- oxa- 2- 0X0- 4- hydr oxy- 4senet hyl - 3- pr opyl - 8- [B (4-fl uorophenyl)ethyll-3-8-dia
zaspiro [4,51 decane, 15

1, 3- di oxa- 2- ox0- 4- net hyl ene- 8- [4 4- bi s$14 f1 uorophe dyI )butyl -8-azaspiro

14, 5] decane, wherein R, Ph and n are as define ncla|m1andYrepresentsahalogenatom0fa
| - oxa- 2- 0X0- 3- cydohexyl i 4- hydr @ ywﬂﬁfﬂﬂ'f ylogy graupiof- f | uor opheny! )ethyl] -3, 8-

di azaspiro [4,51 decane®and | - &kt ?URR! PRUNYS of fos 351“”’9{% I R?together are a m
[ 2- (4-f 1 uorophenyl)ethyl | -3, 8- maammww m’ﬁ@m@m‘%ﬂ?‘hﬂm‘?%

| soners and m xtures thereof and acid addition and quaternary anmoni um

salts thereof.: 20 3. A pharmaceutical conposition which conprises a

conpound of formula (1) as defined in claim1l or a pharg maceuticall

acceptabl e acid addition or quaternary amoni um salt thereof in adeI"'lHl'I'IIIIIIH
with a pharma- ceutically acceptable carrier and/or additive.

process for the preparation of a conmpound of formula (1) as def| ned in

Claim1l which conprises a) for the preparation of conpounds of formula (1)
wherein X is a group NR, reacting a 2-oxo-3, 8-dia- zaspiro[4,5]decane
derivative of forrmula (11), 30 0 35 (|

) [err] 40



'3 - C=CH
wherein R [err]§ and [err] are as deTed In claim 1, with a phenyl al kane (V)
derivative of f rrrulaflll) 45

1] 50
repr)es[eﬁ[ g] a hal ogreﬁl gt E)ﬁ{ I)]r a QF"er r%aPEg'lcdgnu %S%I'hpg%/"tor ary sﬁ]%q a'tm“m"'ac

group; or 55 b) for the preparation of conmpounds of fornula (I)

wherein R and Hferr] tsgpgether are a nethyl ene group, reacti né a C = NR

4- et hynyl - 4- hydgoxypi peri di ne deri vat i ve of formula ( , -

1111111 121111 %1111 111111 * (GI! )*__ EP 0 4 42pL B1 OH
err] "

(1V) 5 ! [err] 10 wher ein dnd n are defl ned above, (VI)
with an isocyandte of formula R NCO WIﬁ3e| n RIls as de- T1ndd~afdve and
either a) for c@npounds wherein X is oxygen atom cycli zrurg in an acidic
medi um t he 4- cagbanoyl oxy- 4- et hynyl pi perdi ne derivative of tQHsformla (V)
as prepared 15 ; above 20 [err] 25 wherein R, [err] Ph an0 n are as
defined above afd reacting the resulting salt of fornmula g‘v [err] 35 CH2

Ph and n ar e“%%"'ﬁ%fﬁ’ﬁéﬁ"‘dbﬁﬂ?d%%’ﬁbwa{"@ ,
nds wférein X Is E% a‘;‘ﬁ‘h Prf'“d%lgd“?@ﬁfcﬂ?ﬂ"f‘ﬂé”m‘
formula (V) aompHsgVhess "ﬂi‘r ove or c) for the
I

wherein R, [err
[err] for conpo
conmpound of the

preparation of gonpounds of f o) I as defr n

above, cyclizing In an acidi ccéﬁ y' %ai"&%vﬁ&; {8 “2?3;’::';
derivative of t eforr;FrIa(V) %;@ Z(vf e
obtained salt off for a (Vl)as de rne ove w th ? or - or the
preparation of ¢onmpounds of f f&hﬂe%répb)aﬂ&%f%&ﬂ?@oﬁoﬂnﬂ&@%ﬁ&ln‘@up&:@JsHb)(p)above.
above, cyclizing in the pr eseprﬁﬁan@cofabm%a-carba nylpi ine derivative of formula (V) as de
4- car banoyl oxy- 4- et hynyl pi per pedi ne derivative o for nmul a R'/)'d as defined

above; or 50 e)sof or t he) rgrtiiprdpadationiar Hdompoun® BN (IPkhebei 61X ls@ gtdup NR and one of

wherein I's X isia group NR andhmygﬁup[aautﬂeo&nds[amw mp,aedagrdraw@eetgrmwproxypipndma
and the other 13 a nethyl grofeppula@b)cting a 4-acetyl - 4- hydroxypi pri di ne

derivative of f<j>rrrula (M1), 55 25

} 56
!
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*C L M S|*  EP Q414 42 "ﬁ"ﬁﬁ"[’é‘u’?ﬂ ?’?/F?‘}""i‘"’é?&"‘io wherein [err],

Ph and n are asjdefined above,
Ris as de- fingd above, and cyc ip gd rg;ﬂ;g MEH mig (g’abma
(M) 15 (VIR [err] wherelnfﬁ sg],are as elne aove

or f) for the pyeparation of CO”DOlWngctﬂéaMp%”d%ff‘rh%la@l?asq%phﬂe%memmmsanoxyge
process (e) aboye, cyclizhng a ritgefbntheanfbtiyBhéiéupWith sharielofrbrinfliaRENH, wherein R is as def
derivative of fermula (VII1) ago prepdrd& conipbaider the ®rin@uVaywtefeirhe Bialghilp &R and one of R! ar
necessary, by reacting a conpowrilp@id theotheiisa redthyl geuppr epar ed above wherein

X is an oxygen atom and [err] aandlor3Hesired or fe2esbarget her are a net hyl ene group
with an amine of formula [err]2 wheamfonming a sonpeurdef the totinddo()\as pleparet athove intoanother co
prepare a conmpoyind of thesfor mmua()e}definedieClaimd.i s a group NR and one of

[err] and [err]]|is a hydroxyl g!"ﬂe'p’wmolmrher is a nmethyl group, and/or

i f desired or ngcessary, transfreacingmgompoundefformela Gas pragargdabengwih an acidiaobtain the acid a
prepared above into another corf¢/efi@atisga 3 epmpound of the formyja (B ag prapared above with a base t
defined in Claim 1, and/or desif¢8heseof aat/eroonyerfing a thus prepaged cop the fermula (1) into its
formula (1) as prepared dbove iMM#3%n acid to obtain the acid addition salt

thereof and/or treating a sat Ms&&%%ﬂ%ﬂmﬁ%c&?%ﬁm@Qenﬁr%r?&lﬁ‘dﬂﬁ{&‘%mmim

above with a base to Ilberate t g,%,)f t hereof an r converting a

t hus prepared compound of the fornmul ?B‘mnto its quaternary ammo- 40
niumsalt. 5. A process gg cé alﬁmmzbessmdhumpdnndlaupnmpmem(h&}ﬁ)nﬂminhmé&homiscarﬁedoutasa:
either a chlorine or brom ne atseparaling the goropohingeof forrmdafMphonyl oxy group. 4 6.

A process as claimed In cIa|m4 process (b) ( rr] wherein the reaction is
carried out as a single step™wif as W epmBfises EArEYifg Qut the reaction
(V). 7. A process as claimed i "} oA ‘5?8?3'5‘3 o BIMPE ses carrying

out the reaction in the mesfncﬁegje&ﬁmmm% m:mgg‘mpﬂnc |pgise_%n962ctureofan
i

the reaction mxture. 50 8. Thgatheft of Rl a
defined in claim1 in the manufacture o a rredl canent for the treatnent of

hypoxi c brain damage in nanml sthe Gse of neompeend@f foanuiatiiypodefitleddi cidie N fian ke n{anyfackse of a i
defined in claim1 for the manud aubiingsalchm-gptakedi mamveatt. for use in
i nhi biting cal ciumuptak&in mamals. 55 10. A process for the preparation

of a pharnaceutical conposit! orf‘ REQcesafpr the preparation ofia pharmacaulical eanpprition ag defined in Claim :
admixing a compound of formula (l) or a pharmaceutically acceptable acid addition or

nium salt thereof as defined in Claim 1 with a pharmaceutically acceptable carrier an

’ A O A
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presents a hydrogen atom or a phenyl group optionally substituted by o
adm xing a corrpOUnd of for rrul a (1) or @,pb@mm;_gﬂm@a w@&qﬁ@&,@dﬁ.pam

addi ti on or quatérnary 2ammo- pgi um sal whggfphﬁg gFbRb LnsDBktitluidd OF substuled by bie & more t
phar maceuti cal | y tacceptabl e carrier L, @yt 3] d iakdxy Ehydrd£ or trihalomethyl groups; and
11111112112111111%1111 EP G 414 421 84, 2@.ains for the follow ng

Contracting St at% ES, GR l.and‘ogtitd B6vhérs hridimittives théredt anddlliadid adifition arndijiierdary ammoniun
of fornmula (1) 51 which comprises

0 10 ! Ph- CH ( CH2d)er the ripafationrol cabpouniteofddrmuli(l) wherein X is a group NR, reacting a
represents an oxygen atom or azaspilef4chldeceme devivative pfiforRula (Il)r epr esents a

hydrogen atomor ja [err] alkyl or [err] cycloal kyl group, or a carbocyclic
[err] aryl or cagbocyclic [err] aryl-[err] alkyl grgup optionally

substituted on tije arongtic ring by 20 one or nore hal ogen
atons, e[rr] alkyl or [err] al koxy groups; [err} a [err] t oget her
represent a nethyl ene group or, when X i “ouy, one of [err] and

[err] addi- tiondlly represent a hydro and {t he other additionally
represents a netRByl group; [err] entd a hydrogen atomor &II)
phenyl group optitonal | wsubstituted by on rrﬁ'é'hb Rogen at ons,

[err]al kyl, [err} alkoxy or hydroxyl group; 25 represents

a phenyl group unsubstituted or substituted b one ?r m)re hal ogen at ons,

[err] alkyl, [ern] al koxy, hydroxyl or triha groups; and n

is 1,2.3; and opflcal i somers and m xtures thereof and all acid addition

and quat ernary afmoni urfsal ts WhedieR/R' andR2Gake sa@etiiel Bsve,aith b Phenyilikane derivative of formula
preparation of conpounds of fornula (1) wherein X Is a group NR, reacting a

2- 0x0- 3, 8-di a- zaspiro[4,5]decane derivative of fornmula (11), 0 35 40 [err]

45 wherein R [err] and [err] are as defined above, with a

phenyl al kane derivative of fornula (111), (1I11) 50 [err] &err] 55 wheK&iEA)
[err], Ph and n are as defined above pp d.—Y(Epp-H(ceHE a~hdl ogen atomor a

[err] al kyl sul fonyl oxy or arylsulfonyloxy g[oup or

11111112112121121121121 * c L M S R3

wherein R3, Ph and n are as defined above and Y represents a halogen atomora C;_, a

or aryisulfonyloxy group; or
i NN ) )
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Ph —CH—(CH X
EP 0 414 421 BR b) for the preparation o corrpouadg‘ of C(J_)C'\_/wher ein
[ ERR] and [ ERR]j together are a nethyl en$3roup, reactti ng a
4- Et hynyl - 4- hydgr oxypi peri di ne derivative*of formula (1V), 5 [err] CCH 10
wherein R3, Phjand n are as defined above, with an |Isocyanate of fornula
R- NCO wher ei n is as de- fined above and either 15 a) for

conpounds wherdqin X is aa Oxygeﬁlh&&ﬁ)mR@ﬁQhJKbr@%&d?inﬁﬂb@ﬁ'aq&Ba&iﬁ\ﬁihums&%saltofform
4- car banoy- | ody- 4- et hynyl pi perdi ne derivative of the fornmula as

prepared above {20 [err] 30 wherein R [err] Ph and n re &s__d_eﬁ'wed
above and reactling the resulting salt of forrrula (VI) 5 — > Pn

-CH(CH2 )n-? R3 [err] 40 whereip 5{?_[_ H]_; nage as fine'j above, (V]
with water, or [err]) fd conpounds ein gropN ycltzing in a
basi ¢ nedi umthe conpound of the fornul (V) as defl ned and €r560ed above;

or 45 c) for the preparation of Borrpounds of fornmula (ll) as defined

in process (b) (a) above, cyclizing In an acidic nedium a

4- car banoyl oxy- 4- et hynyl pi peri di ne deri vati ve of the fornmula ( as defined
above and reacting_the obtained aIt | a (VI as defined above with
water, or d) for the preparatlo}’“('j"I m '?'Q eh‘g;' $@&fined in
process (b) (err) above, cyclizj 1] and“’ is 3,900 ngjn @ bagic medium the ¢
4- car banoyl oxy- 4- et hynyl pi peri d&n I'va | Ve % (V) as defined

above; or e) for the pregparatio f&fth rein is
is a group NR and one of[err] a?ygh.c{ :ﬁg& unﬁ?&'ﬂ%ﬁa “fﬁ,;ﬁd'" fé.-g':,z?\l;;:
a nethyl group, reacting a 4-acgaidw hHéUbWH&H (5 ﬁﬁédéﬂﬁdd\é %"L«Ithwater
formula (VIl1), 55 28 EP O 414 421 Bl OH [err]
d) for the preparation of compounds of formula (I) as defined in process (b) (8) above
50 presence of a base a 4-carbamoyloxy-4-ethynylpiperidine derivative of formula ) a
or

e) for the preparation of a compound of formula (I) wherein is X is a group NR and on

a hydroxy group and the other is a methyl group, reacting a 4-acetyl-4-hydroxypipric
formula (VI),

* C L L] S



-

wherein R3, Ph
R- NCO, wherein |
conmpound of for
[err] Ph and n
of fornmula (1)
4car banoyl oxypi
followed If des
formula (1) as

nd n are as defined above, wth an isocyanate of fornula
i s aes def i newhersing 8 Phyand neprasidefineg alone: ¢ hys forrred

Ia(VIII)5 err] (VIII)2 "
- ger i nea PE@%WS& &%ﬁ?@%@ﬂﬂ Pl ro N ap—

eridi ne der
red 0 nece § r acompoun of(for ulL )a§§§

“ﬁmw on stor
_ iQ defined al
r epar ed abols ﬁﬁ gmha.r.mwag R AL o v

together are a gethyl ene gr n% ,o porrru R- V\,herel n Ris
as defined abovq In order t?n &gwﬁd&ng of the formula (1) wherein
X is a group NR4and ogg of errLarﬁf&ﬂniﬁ@ié&np&ﬁ‘d%fthé’ﬁfnﬁﬂﬁ)(baﬂﬁﬂi&d&ﬂdehhﬂmthermwm

other is a nmeth
transformng a

conpound of the
necessary, reac
acid to obtain

conmpound of the
base 40 fo
the formula (1)
clainmed In clai
atomor a p-toi
claim1 process:
step w thout se
clainmed in clair

| group, ang{ur() b defifediabévd, Or necessary, 35

onpound of tahamdeﬁﬁw&aeée&arﬁs prepared above | nto anot her

for- mula ( keactiyadérhponmibf fainuley()) asprepared abhye withesh acid to obtain the acid additior
i Nng a conpoandlorarbatirga saltlota dofhpound oftheformuia () aeipeoparediaboye with a base to liber
he. acikal addifdrmoiereof andi/érconyertingaiiisnrepared germpound:of the (farmula (I)dnto its quate:
formula (1) nemsgk-epared above with a base to liberate the

h f d/ h
|mn: Oe:’ ? g 3n %ﬁ%}é: nver %w a) rei%\r\(g? elt(l\‘lgrrg:)&%nne or Lrormne atom

1 pr ocess YORHP S it her a chI orine or br om ne

e- nestl pp W alliSMBd in Aaim3 profesk (bP BPARerelithéredttioisical idd out as a single

(b) (err) \M;e,;aeéﬂnglthbeo,ﬁ@a@tor%mﬂvparrl ed out as a single
arating the conpound of fornula (V). 4. A process as

1 procesk epracessc cleieshinicoios! mreaess,s) whjchnomprisaecariying eyt e reagtion in the
t he presence of {50 g LTI erﬁdwlamin'enethaboi'tnheomoﬂmngﬂﬂbmmﬂ‘of the reaction
m xture. 5. A pj

ocess as clained in C aiim re tion of
conpound of forgula (1) &% W ei"gg@wr:rﬂ(ié‘gtt &‘2’8”? Sﬂ?%"%rgﬁ'ﬁrm'a(l)”dmm
conpri sing. | oxo-3-te v 44-b nyl)hutyl-3,8-diazaspiro [4,5] ¢
1-0xa- 2- 0x0- 3- [ frt - but yarret h.y e a8 10 Al rudbmryPocist o Siaskbpro .
'hrP [ 4, ecaB " ]?f‘ﬁ 0 0 Ethethyl- 3[44- 4-ﬂuoropheny|)buty|]—3 g-diazaspiro [4,5]
yi ne-8-1, 4, 4- bijs( UOfOpHe.&Xlz) efh%. r’.ﬁ%ﬂ'iﬁ( &hg1-BUlR)-3, 9 dazaspiro [4,5) de
| - oxa- 2- ox0- 3- jut yl - 4- hy dr OX ¥ FELEOY hydroxy-4-meth |-3-propyl-8-[2-(4-f|uorophenyl)ethyl]-3 8-diazaspiro [4,5] ¢
[4,4-b|s(4-fluo;ophenyl)butylI3 8- dlazasplro decane,

1- oxa- 2- oxo- 4- mgt hyl ene- 3- phenyl -

[ 4, 4- bi s(4-fl uojophenyl)-butyl]- 3, 8-di azaspiro [4,51 3’ecane, AJWII "I"III"
15xa- 2- oxo, 4- hygr oxy- 4- met hy[ - 3- pr opy4- 5-, 2- (4-f | uor ophenyi ) et hyl - 3, U
ro 14,51 decangg | 11111! | N 1 EP 0 414 421 31 et

1, 3-di oxa- 2- 0x0- 4- net hyl ene-8-[ 4, 4- bi s(4-fl uorophenyl ) butyl]-8-azaspiro
[4,5] decane,



LI Tty W T TN

1- oxa- 2- 0x0- 3-cyci ohexyl 4- hydr oxy- 4- met hyl - 8-[ 2- (4-f | uor ophenyl )et hyQ3 8-

di azaspiro [4,5] decane®and 1-oxa- 2- oxo- 3-et hyi 4- hydr oxy 4- et hyl - 0

[ 2- (4-fluorophenyl)-sthyi-3,8-diazaspiro [4,5] decane 5 and aI |1l

optical isonmers and m xtures thereof and acid addition and erQaHﬁ (1)

amoni um salts thereof. 6 The use of a conpound of for a (IN/as dEfi ned
inclaiml in the manufgcture of a RbdireaGrit {(GH3 he—tT ddt nent /AQf hypoxic
brain damage in mammuals. 10 7. The use ¢f, a conpound of | acH)x as

defined in claim1l1 for the manufacture ofgs‘\a medi canent for use

i nhibiting calciumuptake in manmals. 8. A process for the pr%{at\ of a
phar maceuti cal conposition which conprises as active ingredie a co%zound
of formula (I) or a phassmaceutically acceptable acid addition or quaternary

amoni um salt 15 t hereof as de lned I n Clalml whereln the active
ingredient is adm xed wth a phar d/ or
additive. PatentansprCche 2 Pat g, %&& ,é%g 1-1 ﬁ? E%@J? ﬁ*fﬁl;p Bder eine
’;g BE, CH DE DX FR GB '&w'ﬁw &5 Rﬂyl&%pe 3&% wahiwel
R ot 0y R R e s"t APy e

NR- G uppe darstel I't, wobel R si L Mﬁ Mgﬁm L } Qﬂﬂ;n,%h&w nn X eine NR-(
oder ( -Cycl oal kyl gruppe oder g§j ﬁﬂ% rﬁCnEg %ror?ylgr&gohﬁ feYahde %rdememeMa
carbocyclisohe CgAryl-Cl, 14- Al gr uppe darstelt, wel che wahlwel se am

aromati- schen Ring mt “ei nem odenammMambmaﬁup& #anfiefes sabsalrt mit einen
Cl- ei ' koxygruppen substitul er Halbgenstomen]C Uy, Z AKSN) 1888 Hydrdr@gruppen, darstellt;

Met hyl engruppe darstelien, oder wemgnePhshylpuppEldimitsliRdR uhdibstinfiri tRer@ubsidRrt YiiRtidinem ode

Rl und R2 auferdem sine Hydr Ologengtohp) €1 UHAlltylJ CE - AIKGtE | Bydfxg-odercTihdioniethyl-Gruppen ist; und
Met hyl gruppe dar- 46 so Sitelt;nR2o0abmisgddsserstof fatom oder sine

Phenyl gruppe, wahi wel se substi t ui eidtdeigh bptis¢hs Gsamere Qiid MBdhGrejef Gndrdllé MGCSAGleaddtions- und q
C 41-Ai kyi-, C, -cAkoxy- oder mohahisakty.i gr uppen, darstellt; Ph sine
Phenyl gruppe darstelit, die unsubstituiert oder substl tUI ert mt einemoder

nehreren Ha- |ogenat ornen, Clé‘“ﬂl"q&'g g der FE"‘"AF)WGWA"S ewbitays der Gruppe, weiche umf
Tri hal omet hyl - Gruppen i %t; und 5012 -0x0-3-tort-byfyl-f-megh {4 bisd-fluorphenylintyl:3,8-diazaspi
opti sche Isonere und M schungen uli %%P?*W@“gkﬁ‘r"@ gﬁﬁgmh%:gmg;::gm
guat ernaren Am noni unsai ze. '}F@% ydﬁq}‘

1, ausgewAhit aus der Gr uppe wel EREe-¢Pipréethleg-2 °'wﬁ “°’ph°"y yll-3,8-diazaspiro}

1- Oxa- 2- oxo- 3-tbrt-butyl -4-net hyl en-8-[ 4, 4-bi s(4-fl uor pjgenyl ) but yl 3, 8-di aza

spiro[ 4, 5] decan, 1

- Oxa- 2- oxo- 3- cycl ohexyx- 4- et hyl en-8-[ 4, 4- bi s(4-f | uor phenyl ) but yf | BIMI"U"I“"" m
spiro[ 4, 5j decan, 1 et on

- Xa- 2- 0x0- 3- but yi - 4- hydr oxy- nst hyl - 8-[ 4, 4- bi s(4-f | uor phenyl ) butyl]-3, 8-dia
zaspiro[ 4, 5] decan, 1

- xa- 2- oxo- 4- et hyl en- 3- phenyl - S-[ 4, 4- bi s(4-fl uor phsnyl ) butyl]-3, 8di azasplr

o[ 4,5idecan, 30 Ili! 111111121211 111111211211 111
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EP 0 414 421 B1 )
1- Oxa- 2- 0x0- 4- hydr oxy-#- net hyi - 3- propyl i 8- [‘{(}f | uor phenyl ) et hyil -3, 8-di az
aspiro[ 4, 5] decany 1 2 '
, 3- Doxa- 2- oxo- 4- fret hyl en- S-[ 4, 4- bi s(4-fl uor phsnyl ) but yl - 8- azaspi ro[ 4, 5] deca
n,
1- Oxa- 2- 0x0- 3- cy§i ohexyl| - 4- hydr ox werirR, IR ldlRe SielirPArisgruéH 1defiibtBshal rediker Premyisian-Deriv
di azaspiro[ 4, Sidéc an und 5 (m
1- Oxa- 2- oxo0- 3- et fiyi 4hydr oxy- 4- st hyi 4( - 2<4-f| uor phsnyl ) et hyQ 3, 8-di aspiro[ 4
, 5Jdecan und all g i hre optischen Isoners und M schungen und ihre
Saur eaddi ti ons- ynd quaternaren Am noni unmsal ze. 3. Pharnazeutische (II1)
Zusanmenset zung, § unf asgend si ne Ver |ndun gﬁ Q.éms)l (I )\y9emaB Anspruch I
oder 10 sings i hrer pharnmazeut J&h ar nt{ 2 ‘ppur edddi ti ons- oder
guat er naren Ammoji unsal ze in M- schung m}t einem pharnmazeutisch
annehnbaren Traggr undl oder Zusat zstoff. 3Verfahren zur Herstellung einer
Ver bi ndung der Fprnel (1) gernam Anspruch T, wel ches unfabft: a) zur
Her st el l ung von Verbi n#dungen der Fornel (1), in denen X sine NR—Gruppe i st,
Unset zung sines fI5 2- Oxo0- 3 2g.asni 1o ec Liv
Fornrl (11) 15~~ ~~~~~~~~~~~~~.—( ol o%jj:m"gl"w'i W?E:;DF"'" urid %T'?f'?"mmwe'
oo O v fo w s g TR ﬁeﬁéﬁ‘f@% b e e
Phenyl al kan- Deri jat def® For el ?111) nb Bt hy 55’“@?—2@0
40 worin R3, Ph und n wis in Anspruch I definiert sind und Y si
Hal ogenat om oder sine Clj-Al- kylsul fonyl oxy- odor Aryls &H/ G uppg 1y)

darstellt; odor b) zur Herstellun f, bi Zgﬂqge}n der Forrra (1), In
denen R1 und R2 zusanmgn sine Met eng 2 e Si Unrset zung
si nes 4-Et hi nyl -4- hydr oxypi per wdi n- Derl\lats der For nel V\?&%Ph
-CH (CH2 ) n-N9I') KOH 50n R3 55 Rq Worin R3, Ph und n

definiert sind, mt einemlsocyanat der Fornel R NCO worin R w e oben
definiert ist, und entweder (a) fO Verbindungen, in denen X sin

Sauer st of fatom ist, Cyslisierung tedn §j Bh Wémhehegésf!'qulﬂémﬁ einem Isocyanat der Formel R-!
4- Car banoy! oxy- 4- et hi nyl pi per i ehemgafipiort jsk upgkantwederne| (V) in si nem sauren

Medi um 31 J (o) fiir Verbindungen, in denen X ein Sauerstoffatom ist, Cyclisierung des wie aben
|~ J 1T L~ ~11111 7-Frbamyicy-f-ethinylgiperidjn-egyats der Fgsme) () jyeinpgsayrgn Medium
' 3

J U AR



B) fr Verbindungen, in denen X eine NR-Gruppe ist, Cydlisierung der wie oben d
0 OC NHR 5 Ph - CHes( CH2) n-hei@estdliten Verbindung der Formel (V) in einem baslschen MediufiH n3
(V) 10 wobel R R3, Ph und n wie &8#n definibrt sind, und Urset zung des
resul ti erenden Sei zes der For rpépurWI%von Verbindungen der Formel (1), die wie in Verfahren (b) (a) oben

OC NR Ph-C ( CH2 ) n- r4 cyclisierung eines 4-Carbamoyloxy-4-ethinylpiperidin-Derivats der obigen Formel (V),
(M ) R3 20 rem Medium und Umsetzung des erhaltenen Salzes der obvgeef_grrm}lpl mit Wasse

R R3, Ph und n wie ob®n def ipi Vol
on Ve n OY: Verfahren (b) (8)
Ver bi ndungen, in denon X sine %%Iﬁn o FT {"%m §"9 em Han Formel (V) n

definierten und 25 her
Fbrstellung von Ver bi ndungen der

ei nermm basbschen Medi unt oder C
e.RJNQmﬂ&I fg@&@ﬁlrmeﬂl)niﬁ der .g%ﬁ. HB% und ein

Fornmel (1), die wie In Verfahr

ei nes 4- Car banoyl oxy- 4%t hi nylﬁglup@ﬂﬁ,myag;w Qle aRird misblzung ein
ei nom sau- rem Medi um und Uns alydrbhiypipéiigin-Dafivald jyzes der obl gen Iforrre
(VI) mt Wasser; 30 odor d) zur Her stel I ung von Ver bi ndungen
der Formel (1). die wie in obigern Verfahren (b) (O definbert sind,

Cydi si erung oi nes 4- Cawbanoyl oxy- 4- et hi nyI p| per | di n- De r obi gen

Fornel ( In Gogenwart ei- ner Base, 6 rstell ung

ei ner Ver bi ndung der Fornel (1), th-d'e e‘(l:\é'l )ﬁ‘G und shie

G uppe aus R und R2 el ne Hydroxygrupp und die andere e > mﬂr@ruppe (VII)
| at. Unset zung ei nes 4- Acetyl 4 hydroxhg peridi n-Derivats der (Vi)

40 OH Phi- CH

- (CH2) A- N7 ) GH3

c=0 (Vi) 45

| CH3 worin R3, Ph und n wi e oben do |ert SI&Q t el Isoc anat L ormel R
Fornol R-NCO, wobei R 50 'g;ﬁ:} A
der so gebil debn Ver bi %dung de“fIe o'r'rr% Q’?%‘ éyg‘g%runggg t%S;" 'lgerr]"'g"(vm)
10 0O worin R, R3, Ph und n

wi e oben definiert sind; oder n zur Hersteliung von Verbi ndungen der Fornel

(1), die wie in obigem Verfahren (a) definiert sind,

) BN O
* c L N S




der Formel (I) gam&B Anspruch 1,
15 Cyci si erung si nes 4- Acetndlodérfalla géwonscyt admnaoforeditici n- Der i vat s der
obi gen Formal (Vill); gefoigt. faUmsetzmgtinansiebenbergestelited Varbinsiuhg dofForme(l) miteiner Saure.
Urset zung el nerwi s oben her geStwbddiitionsidizesundibder(Bebandiufineinag|Salzes) einer wie gbgmbergesteiiten
sin Sauerstof fatomrm bst und RFounetl) Rit einerBaserzunFreisetzungyler Basefarmynd/pdecUmwanglung einer so h
mt el nem Amin der Fornal R- Niirdungderdiornmel (Rtinsihisaternires Apmeniumsglz.  ym si ne

Ver bi ndung der Fornel (1) herzustilen, lpn der sine NR.Gru i S i
20 G uppe aus R uid & %@WW" ﬁhﬁg" % g??‘{ﬁ@g'ﬁ‘éms'}'ﬁﬁejm dt V'Entwode
Met hyl gruppe |it und/ oder, falPr @ e aCr PeeRT c0aer &rrgrderti ch, Umwandl ung

einer wi s oben hergestelited) Vakihhigematisprush 4] Verfaton (b) (B) 8ddih Yékehrizelithnet, dak die Rea

Ver bi ndung der Fornel (1) gempnreditioR biviie/Abtennihg dbrvéiindiing|desFogrmel{V) Bdsgétinrnkar
erforderlich, 25 Urset zung ehnerwi e oben hergestellten

Ver bi ndung der Formal (1% nt.t VeifsheanSemAfoAnspycts, Merfahren ja). dadurch gekennzeichnet, dal die Reakti
Saur eaddi ti onssakzes und/ oder vBeTriathyiemin gmdiadepsinitder Regktianmigchungjdurchgefifyt wird.
hergesteiiten Verhi ndung der Formel (I 1 i ner Base. zur, Freis ! '
Basdf or m und/ oder Umaand! ury &’IEE“ °'¥\%ng‘§¥‘.§? ?’éﬁ:&%ﬂjﬂ%ﬁa P rﬁff'raérg'%gror Fagung ein
(1) in ihr quatergares AgmmoniZdiReaT g uneYpn PEpoxigzen PR gema% nspruch 4,
Verfahren a), dadurch gekengluslerftifing eifét Verfin@inh U8 #6rmel(l) Qerhlt AdBprudhCeir Herstellung eines \
Br omat om odsr sine p-Toi UOdSU'\feWM%BGH&Mi&@bder@:alch’m;ifﬂdhﬁ\eaeigmeﬁdn.

Anspruch 4, Verfahren (b) (p) dadurch gekennzel chnet, dat die Reaktfon als
Ehnst u- fenreaktion ohne Ab10: eferfahney auekeraeiiung einer pharmazeutisglyen gysamwensetzung gemél Anspru
ausgeffihrt wird. 7. Verséahr erdieyMseirmgy einer Yemindung \der {Formeb {I) coder ginea  jhes pharmazeutisc
gekennzsl chnet, daB di e Reakt oﬁﬁ"ﬁf’d% quyatenirenArymapniimsaize gpmak Aaspegh 1 Myt ejnem pha
der Reaktionni schung dur chgef L1ehmbagan Teigerandioder Zusatastelly oi ner Ver bi ndung der

Formel (1) gemAll Anspruch | bei der st al | i nes Medi nts zur
Behand! ung von hypoxi sch% H'P%W&Wﬁ%’f’%ﬁé}g&'ﬁ&"@i‘.'t'sz'éﬁl er wendung
ei ner Ver bi ndung der ForTrel ( enmaB Anspr uch g sines
Medi kament s zur Verwendung beﬁ‘)ﬁgﬂﬂzﬁhmﬁﬁg‘wﬁi’nﬁ“‘é\é‘?ﬁ@gﬁfé 3&%{?&"3 hrme bel
SAugetisren. 10. Verfahren zur Herstailung el ner pharnmazeutischen
Zusamrenset zung gemai Anspruch 3, unfassend 45 di e M schung ei ner
Ver bi ndung der Fornel (Il oder sines |hrer pharnmazeutiach annehnbaren
Saur eaddi ti ons- oder quat ernaren Ammoni unsal ze gemaB Anspruch | mt ei nemm
pharmazeuti sch an- nehnbaren Trager und/oder Zusatzstoff. Patentanspriche
fO folgende Vertragsstoaten ES, GR 50 1. Verfahren zur Herstallung siner
Ver bi ndung der Formal (1) 55 33II1Illc I 111] 81111111111,&11 4" ~ ~ ~

~ ~ ~ ~ ~ * EP 0 414 421 BI”5 R3

10 worin X ein Sauerstoffatom oder sine NR-Guppe darstellt, wjﬂllllcl "lllj I“ﬁ “Ilsl " I!I‘

-



IV @IHTGMHAITEEID Y- U W4 T RINAAF Ot T VRN T@” e = 8
Ph eine Phen)zﬂruppe darstellt, die unsubstituiert oder substituiert mit einem oder mehr

fatom odor si Ngefle, A, &Y. AkdRf Sydfed dedrriRkidneylOBru HeR is§ dRy
che 1S 2 C | qArqahe HAgtor carbocyclische C

I 'gruppe dar st e|ig delsR loptREhefidnkr8h GrRd ifR6R MiBANTRIeh undPdlEiEifreiB@deadditions-
mehr er en Hal oggmabkinkaizen, wéichds dhigtl - odor  C,
substituiert singzurRbrstéMilg WA Varmaungan destionael i infdyrea X@ina pReSruppe ist,
, wenn X sine NR:-Gxo-38odiazaspiro[4,S)devan-Certvpts derdfasmeRll) und R2
droxyl gr¥ppe darstelit und die anders auBerdem si ne

- 20 stellt; R3 sin Wasserstoffaton odor sine

stellt, wahlweise substituiertmt ef)nem odernehreren

-, 1-Al kyl -, C, 4-Alkoxy- oder Fwdro"ylgruppen; Ph sine

stelit, gie unsubstituibrt odormsubstituiert mt sinem odor

ato- nen, C, 4-Akyl-, G/cA R 5[, dr oxyl - oder
uppen Ist; und 2S HN1, 2)bdor it; und deren
en und i hren M schungen n i hren._Saureadditions- i)
ni unsal zen, weiches unfa~t a) *ur Merstel | ung van
Forndl &l ), In denen X sine L uppe |l ot, Unsetzung sines
pi rol 4, 5] decan- Deri vata der E@rnel %11) 30 35

(11 R0 RL R2 worh R Rl

definiert sind, mt elnem Phenyl al kan-Derivat der Fornel

CH- (CH2) n - Y R3ydiRRI R URd R2 VAB obbR definiertl sihid GRiEdnemPhbryiafkan-Dérivarder Forn
natorn o®er esne C, - Al kyl sul fonyl oxy- oder
- Gruppe darsteilt; oder b) zur Herstellung von Verbi ndungen
in denen R und R2 zusammen sine Met hylengrup- pe sind,cyr1)
' 4- Et hi nyl - 4- hydr oxypi peéjqd*l-ﬂlgﬂ'!-v(ifﬁ er_Fg mal (1V) 34

111 Ep 0 414 421 Bl i) Ph-CH (CH2 ) (I
, CCH worin R3} Ph und n wi e oben definiert
socyanat der Fornmel R-NCO, wo R wi e oben 10
nd entweder (a) fOr Verbindungen, in denen X ein

et, Cycisierung des _w_ b oben hqhgﬁstehh%ﬁygéﬂgwpggﬁwgﬂm‘MQcFrNh

hi nyl pl pgy i di n- DEFPBSPRUngwigege '"'3:’
Aryisulfonyloxy-Gruppe darstelit;
b) zur Herstellung von Verbindungen der Formei (1), in denen R! und R2 zusammen ei
pe sind, Umsetzung eines 4-Ethinyl-4-hydroxypiperidin-Derivats der Formel (IV)

* 4 L M H *

R sin Wasser st
si ne carbocycli
-rAryl -C1. 4- Al
mt einem odo
r- Al koxygruppe
darstellen, od
auger dem si ne

Met hyl gruppe d
Phenyl gruppe d
Hal ogenat onen,
Phenyl gruppe d
mehr eren Hal og
Tri hal onet hyl -
opti schen Iso
quat ernaren A
Ver bi ndungen d
2- Oxo- 3, 8-di az
~~~~0- HN G N
und R2 wi e obe
(rer)y (rer) Ph
und Y sin Halo
Aryl sul f onyl ox
der Formel (1),
Urset zung ei ne
~~~1111 111111
R3

sind, mt enem
deflnlnrt ist,

Sauer st of f at om
Car banoyl oxy4-
Medi um 15

11 0-C. - NHR




Ph - CH (CH2) n- N6J C 20 R3 worin R, R?, Ph und n wie oben definiert sind, und Un@jetzung des resultierenden Sa
MW worin R R3, Ph und mw e ob¥) dcefinlert sind, und Utfletzung des

resutitbrenden Saizes der Fornmdl 25 (VI) OGC= NR 30 Ph

-CH (CH2)in-NI (0-R3= NR

11 CH2 35 worin R, R3, Ph und n w e oben def inbert sind, Waswer odor

B) fOr Verbindungen, in denen X #he-~NCHwleH ¢t) —oM1i sl eung x:r (V]
Ver bi ndung der Form (V® wb oben defi njert und %epgest . C—-ehnem

basi schen Medi um 48 odor c) zup3Hersbel lung von Ver bi"ndungen der -
Formal (1), wib In obigem Verfahron (b)R(a) dofiniert, Cyclisigyung sines

4- Car banoyl oxy et hl nyl pi peridi n-Dw | vate der obi gen Formal (V) 2n einern

sau- rem Medi um und Unsgf zung des orhal tenen Sal zes der obigen Formal (V)

mt Wasser, oder 48 d) %éhh RTRS Bh 6d niidlobé BefiMidit Bind) it Wb, der  For el

(1), die wie In obigem Verfahr egyef b) (O) definlert sind, Cyclihierung sines

4- Car banpy| oxy- 4- et hi nyl pi pwr | dg)fur Verbindtagen, i 86neX GIREINR-GHIPPS ist| Hciisienung der Verbindung der
Cegenwartei - nor Base; odor a) auéh défidietund herjegielitiimehiem\tasibsherdMeddipncier  For nel

(1), in der X ohig NR Gappe isédetind m ne G uppe aus so R, und R2

m ne Hydroxygruppe.und di e andec)eueHastelvbg vgri Yerbinduagenater Fsmeket!)z wiegn iebigess Verfahren (
4- Act yl - 4- hydr oxypi peri di n- Der Cycisiesungeines-&:Carbamayioty-4-ethinyipiperigieDerivats derpbigencfprmel (V
OH Phi-CH (CH2)-- 5 rem Medium und Ymsetzyng des erhaitenen Salzes der obigen Formel (V1) mit Wast
I (VI1) CH3 10 inod¢er R3, Ph und n wi b oben definiert sind

Mt einern |socyanat der For mel dRuntierstsiyngiyen Verbingungen des Formet (), diayle in pbigem Yegiahen (b) (

Cydbi erung der so gebil deten VeFW'%W'“MCMﬁWMW'MWI@“m‘”g'gdb'g"" ormel (V)

011 OCNHR Ph- C -C rerBasei " N(VI 11) 20 Ph

2)nCH (CH2) n -G | """ @) zur Herstsllung einer Verbindung der Formel (1), in der X eine NR-Gruppe Ist und ¢
50 R, und R; eine Hydroxygruppe und die andere eine Methyigruppe ist, Umsetzung e

hydroxypiperidin-Derivats der Formel (V)

55

W



U

R3 1 0 25 in der R R3, Phund n wib

oben definbert sind; oder f) zmmrlmRSthlhdmgemndﬁfenttisndtungen der For nel

(1), die whe fOr obi ges Verhaheden (e) definiert sind, Cyclisi erun si nes

4- Acet yi - 4- car banoy| oxypi per i b purBlerstelung yor Varbieskingge derrFomet (1). dig; wie fir obiges Verfahren (e)

gefolgt, falls gewunscht oder MWWM"MM%*“MWB’WP'M@:D!UWQ ?P&‘“\ﬁ?‘@"'(v'"

oben hergestditten Verbi ndun@"’ﬁ'ﬂﬁi"‘F’dﬂ'ﬂi&'}sc jghX sin Saueri_toff

st und R und R2 zusa#ffren sWPFbU'WHr‘éQQ m‘!‘r’gﬁ@ @?""%VP"’?F @ W"x;';sm

Formal R-NH2, wobel R wbe obé‘ﬂd B'd'f'\" &t n N nfg':é X
i erzus Ien R-Grup

(1) herzustellen in der X si ,Fg

Jr aTI

si ne Hydroxyi gr uppe und d| e mg‘:ﬁ 1r\;wa pe‘f" Fofa
gewf nscht oder erfordrl] berVﬁeF t&ﬂ&mﬂrb‘{lﬁﬁng"ék#ormu)mem

oben hergestoliten Ver b| ndun "dhﬁ;bm,: J,jﬂtin Jine wel re Ver - bi ndung

der obigen Fornel (1), und/o
Unset zung siner wib oben herqme @mﬁarmmmm;mmmrmmmnn.:.m.fmmume.
Saure zum Erhalt ihres SWI- hgiud@dnkéazbsindloder Betidndiing Sifés SBREsIHE wiEigheh hdigateliten Verbind
Sal zes miner wis oben her gest(ehhba&émmmm@ndmsamumaumnul).mmrsomm
eser Bass zur Freisetzung i hrdakg ddaEnel(l)rininn uateticires Anwariothasizgy ei ner so
hergsstalltn Verbin- dung der Forna gané in ihr quaternares Amoni unsal z

2. Verfahren gemAi Anspruch Merfahsen pry 1Ma&ﬂmﬁ)-gs§mﬂna¥mm¢@&memmf
Y entweder sin Chlor- oder BrQSWﬁ"GH%’PPST pleylforylomaEReR® Bony | oxygr uppe | t.

45 3. Verfahren gernmA#nsprygh, ., mrfa \difufch gekennzeichnet, dat die Real
gel kenneschnet, daB die Reaktfbmk@:% ; m;gg@ﬁwpg,

der Verbi ndung der Formal (V) ausgel hrt W|r Ver ahren ger nnB "Anspr uch

1, Verfahren (i), dadurch aelmaﬂde&hmmwudaﬁvdwstwakaumry.mnmgmmmmeReakum

50 von Triethyl am n am SiohGkthytaimin aﬂemedshmlctdbmmtbmhsnhg:gwmmm
wird. 5. Verfahren gems’%Anspruch | zurHerstellung ei ner Ver bi ndun

Formal (1) genijAnspruch 8, \erfahrengomaangpryeh 1z vnseinerﬂp@'"dm ﬁE‘"UHH&W“A"’p
1- Oxa- 2- 0Xo-3-tbrt - but gewﬁhltlstderGruppe welcheumfalst:

4-met h 8-[4,4-bis(4-fl tyl-4-methvieo-8-44.4-b yl dlazasp-rol4 5d
-QTr?} 2y1)>?(r)] 3- E:yeohelxi(éggret ﬁ)c/)lr ﬁ"‘*‘f"ﬂ%‘)" ‘%&%%y “mm;s;
0[4 Sl decan, s - Oxa- 2- 0xo0- 3- b]fj %h 'W p

-3-phenyt! -bls(4-fluo B-diazaspmo[4 .S5ldec

. rphenyl )butyl j 3, 8-di azaspir o 8-di 45

-O<a 2- 0X0- 4not hyi en- 3- phenyl‘P xaj y%’?xl fTet}'c'#s mﬁ’g/f’")%H'u“fhegylgthalll-gzaﬁ”m I
0' 45] decan,

1- Oxa- 2- 0x0- 4- hydr oxy- 4- net hyi - 3- propyi - 8-["' 2- (4-fl uor 6ﬁeny| I mmﬂ

pi roi 4, 5] decan, 3B 1 11 11121 1111 1 1111 1 ﬁ IIH“IHWH“I
EP 0 414 421 B1

1, 3- Di oa- 2- ox0- 4- not hyi en- 8- 14, 4- bbs(4-f | uor phenyl ) but yg- 8- azaspiro[ -4, 5) de
can, |-Oxa-2-o0xo0-3-cydoohexyl - hydroxy--ruthyd-8-[2-(4-fluorphenyi)eth

3, 8-dl azaspi ro[ 4, 5decn und

10Oxa- 2- oxo- 3- et hyi 4- hydr onxt hyi 4-t hyl - Sur 2- (4-f | uor phenyl ) et h3, -d

di azaspiro0(4,5]de5 n und ailo ihre optischen Isonmere und M schungen und

| hre Sl ureadditions- und quaternaren Anrnoniurn- s sai ze. S.

Ver wendung el ner Ver bi ndung der Fornel (1) gernam Anspruch | bei der
Herstel l ung si nes Medi kanents



fO di e Behandl ung von hypofisgﬁ'gﬁ“ﬁf’?fﬁ%%ﬂ(aen bel Saugotieren. 7.
Ver wendung el ner Ver bi ndeng der Formal (1) gemAM Anspruch | zur Herstellung

si nes Medi kanents zur Verwendung der | nhi bl erung der Cadci umauf nahne !
Saugetieren. 8 Verfahren zur Herstallung ei ner pharnmazeutischen n

Zusanr nenset zung, die ale Wrkstoff sine Verbindung der For (1)0udaT (1)
sines | hrer pharnmazouti sch annehnbaren Saureadditions- odor/ quaNe nareF

Anmo- ni unsal ze germa Angbruch | unpif it., gﬁdu
ren T%a@er un

Wrkstoff mt einem pharma- zeutisch anne

Zusat zst of f gemi scht wird. Revendicatl ons Revendl| cat| ons pour cea %t ats
contractants sulvants AT, BE, CH DE, DK ‘¥R, GB, IT, Li, LU, NL/S\&l

Compose de fornule (1) 250 0-C ) 3Ph- CH (CHZ)n

~~~-X R3 3S

dans laquelle X represente un atons d' oxygene ou un groups NR obi

40 R repr bosnt é’a’ﬂfﬂ"%?'lﬂm; d' h(\l/dro ene ou un gro aL kyl e en
C112 ou un groups cycloal kyle & 3 %’?" Mee&ne ou un
C-10 ou un groups carbocyel i que aryl% er1’° ntq g o grod - wa
event uel | enont substitues sur e cycle % ?’f‘f&’"s“ ‘U°|"§"2I pe ﬁ
atones d' hahgl nes, des groupes al kyl e erF‘@l"'ﬂ" Qa%t%? ﬂﬁ é't' :mz
repr esent bnt ensenbl e un groups et hyl eﬁ@"ﬁ&m%? ‘Qﬂf‘mm
un des Rl et 4'S ‘e prraResn ’t"ﬂ“&'ﬁ‘ I t::gm’:
et |'autre rapresentb en%utre yn gro p§ lt};eémmdlmnu
atons d' hydrogbne ou un groupe %henyl Wf 'T alcoxy ¢
pl usi eurs at ornes d' hal ogbnes, un grou s a PN ps a] ﬁge

substitue ou substtue par,_ un ou p| USI 5;8 ;ﬁ,s

C - ou un grou- pe hydroxyle; Eh u gro&pa Jhylg'h?mﬁsm%mﬁbﬁmfb%runouuusi

,_4 alcoxy en C,_, hydroxyle ou trihalor
| ogenes, des groupes al kysfe on CI - droxyl e
trihal omethyle; et n ur}isa'n Eﬁla Wuﬁﬁurgmlém&on%taddesetdamc
mel anges et tous lours eels d ad Irtron es et “anmoni um quat brnal re.
2. Conpose de formulo (I) teilccmd@forrmlqummldammmdumwmﬂ.pemposutantcm
conpose etant choi si dangs| e Qrcompstahtd conportant: Is
1- oxa- 2- ox0- 3-trt. but yl - 4- nht hyé enm-Boxp-S;tert.tatyi-§-Aéfhyktime-S4 [debiv(d-fluocephény DutP-3:A-¢iazaspin
zaspko 14,5] decane, le le 1-oxa-2-oxo-3-cyciohexyi-4-méthyléne-8-[4,4-bis(4-fluorophényl)butyl}-3,8-diazast

1- oxa- 2- 0x0- 3- cydohexy! - 4- met hyé &ree-Boxp-3;batylst-hydepxy-nétbyl-Srivbig(h-fiserenppnytibubdl; 8iazasp
azspiro (4,5] decane, le

1- oxl 42- oxo- 3- but yl - 4- hydr oxy- nbt hyl -] - 4, 4- bi s( 44l uor] phgﬁyl )

aspiro 14,51 decane, 37 1111111 111111 211111 111U 111111 mem‘\m m““‘
|l e

1-oxa-2-oxo-4-nethyiene-3-ph6nyi-8-[,44-bi(4-f|uorophbny|)-butyIJ3 8- dlazas
piro [4,51 d6cane,



I
1- oxa- 2- oxo0- 4-
aapiro 14,5- d
1, 3-di oxa- 2- ox
[4,5] d6cane,

| - oxa- 2- oxo- 3-
di azaspiro [4,
1- oxa- 2- oxo- 3-
spiro [4,5] d6
d' aci des et se
phar maceut i que
la revendi - 10
sol d'ammoni u
n6l ange avoc u
pour | a prbpar
revendi cation
pr bparation de
rbagir un déri
11 Oc R1 R2 30
1, avec un dbr
40

I s revendi cati
al kyl ai sf onyl
| a prbparation
group. mt hyl
4-1 t hynyl - 4- hy
-CH(CH2 )n -
sont tels quo
est tel quo d
conposes obi
dérive de |l a
prepar6 ci-de
0

SANEIVAVEES S (11)

ydr oxy- 4 %6t hyl - 3- propyl 8- 12- 5; uorogﬁhnyl)Gthyl} 3,8-dl az
cane, |
- 4- nBt hyl bno- 8- 14, 4- bi s( 4- f@@oroppﬁhyl)butyl}B azaspiro
e
ydohexyl - hydr oxy- 4- m-t hyl - 8-[ 2- (4-f 1 uor oph6nyl ) bt hyl] - 3, 8-
] déca- 5 oieR, Rt pt R2@ont tels que définis dans ia revendication 1, avec un dérivé phénylal
t hyl - 4- hydr oxy- 4dIknt hy- 8- [ 2- (4- f | uor ophenyl ) - 6t hyl J3, 8- di aza
ane et tous |es isoneres optiques, nelanges, additions
s d'ammonlimquaternaire de ceux-ci. 3. Conposition
qui conpeste un conpos6 de formula (1) tile quo dfinie dans
cation | ou un sel d additlon d acide de colul-cd otlLh)
quaternaire de ceIui-cPJlaccdﬁHabK€§420 'Yracbe, on
support etlou additif acceptpbles en“pharmacie. 4 Proo6d6
tion d' un conpose de fornule £88) tolle quo dbfinbl dans |a
, CO pro# c6d6 conportant |ed®points sulvants: a) pour la
conpos6s de fornmule (1) oui X sat un group. NR on felt

gudg 2R|0xgt3 Rg gbﬁﬁﬁﬁg%&te’ﬂ Eﬁg@ﬁmmﬂngmunam

| & gro igdiftinyl BBy oy

v6 phhnylai cane ggofrdd profafationlde p&&&df&meﬁbwnaﬂﬁ%ﬂmmm
RJ 6 fhit éaigir ulP@erd ddVa 3 BtHynyl-E hyidrdkysipsnine dbl 16rmili8 (1),

nl et Y represente un atone d' hal ogene ou un groupe

y en Cl- ou un groups aryl sul fonyl oxy; ou 45 b). pour

de conposes de formula (1) ou Rl at R2 ense s@@H un

e, on felsg rbagir un derivb de la (1v)

r oxypi pér | di ne de fp&nu+eC}{¥&(C%§2H (IX) 50 Ph

I ou ,VPh et n
bfinis ci-dessus, avec ungi socyanatb de fornule RCNEHEPbu R
ini ci-dessus, et 38 éBBO 414 421 B1 solt a) pour |lea
eat un a®one d' oxyghne, on cyclise, dans un mlieu acide, le

car bam)yl OXy- 4- 61 }Wﬂyhe?ngo {tlal(sjaune% I'SSJI- essus, av t\lalsocyanatedeformule R-NCO,

us 5 défini ci-dessus, et
[T



R o o
11 gX O C NHR Ph CH-(CHZ)fn NK)( R 3" g CCH 15
obi R R3, Phit n sont®teis que d6f inis c-diessus, et on fai |26agir avec
de | ' eau |l e sel r65u|tant de formulb (M) OC NR 20 Ph -CH (CH

(V) 1
11 25 ou R, R?, Phe?nsoznttgiquodéﬂmsm-dmus CH2 ou R R3,

o ou
Ph et n sont tels que dgfinis g b T“&Uo" 13)N %gahﬁﬁ?'mmfgs@
ou X eat un groupi NR, on cycl @,ldg,mtmgm%mﬁgu s corr'rpagSG or mul | Smposé
(V) tel qua d6fini et pré6pare g§-dissus; ou C) pour |la preparation des

Cormpose65 de formulie (1) tel S)ﬂbl"laﬁ'ﬁfmﬂtﬁﬂﬁsdﬁﬁb&ds@ef&rﬂﬁ@ﬂtﬁﬁuo@ﬁhhdamhmﬁdé(b
-dossus, on cycl i se dans un BadytiReldems Lrfifiliduacidunidérive Ge 1h 4-carbamoyloxy-4-sthynylpipéridine de fi

4 car brmyl oxy-"thynyl pigsdr| di neuetisfidiod-dedsts e ¥ fait roagirde sdbobtenu de formuthl (V1) ik qua déFinie ci-c
-dessus et on fait reagir |ereel obtenu de forrmule (Vi) tie que d6finie
-dessus avec de |'eau; ou d)owour |a pr6paration des cornpos6s de formuli

(1) tels qui dbfinis dans | e prrouwda griparatién deg comboshs de formule ()\eld que définis dans le procéds (b

presence dune base un d6riv6 denwesqemmemwmmmwmma@mwwmmm-m

formule (V) 40 - t48i | | quieieipridpfise c-desssssys; ou e) pour |la

preparation d' un conpose de foPfule (1) ob X est un groupe NR et un des R
et R2 eat un groupe hydroxy et °l"°&'d‘! "‘é‘éf? w‘q‘;'a?rg F@‘P‘ﬁ mﬁﬁ P‘NR“"""“*
DY R Bt o e B RFRON 0y defgd-activ-

reagir un derivé de |la 4- acetyF‘mﬂl"e
OH PhP- CH ( CH2) n- ND(VIFg?;
(M1 ) RI CH3 55 ouj , Ph et n sont tels qui definla CI dessus, avec un
i socyanatb de fornmule R-NCO ou R eat tel qui defini ci; wugQHet on
cyclise |l e conpose ainsi form' de forrmule (VII1) 39 171117 1MU11111 11111
11 1111 EP 0 414 421 BL 0 Ph—CH-— (CHZ) — N ‘
80
C=0 (VII
R3 i ’
CH3
55

ou R3, Ph et n sont tels que définis ci-dessus, avec un isocyanate de formule R-NCO ¢
défini ci-dessus, et on cyclise le composé ainsi formé de formule (Vill)

39
= € L M s



tel que déflm dans la revenducaﬂon 1,

(VI ||) 100 00 R, R3?® Ph e f‘aB?'rﬂltg'qw'éfe%n%m'aav )‘" P°qfabt°""'

prepar ation de conposes de iu é‘f 5\@ ;gﬁ g;fem 'f:’s‘;o"f:_"é;; m "‘:;’r:“::f‘:
-dessus, on cy- 15

4 acétyl - 4- car banoyl oxypi pérnl 3'Sn°"H'8’" % i ";d

Jrimird {VI1) conme d6fi ni - dessus;

et ensuite, si on |-egdesir proosdetdl qmb&n@a\kdaﬁﬂeﬁaddk&mﬂ%ﬂéfa)&ﬁ%hwm atome de c
conpos6 de formula (1) tel bamesivun@gRise FloubiRsddfioxpUu X eat un atomne.
d' oxygene et Rl et R2 ensenble sont un groupe nethyl ene, avec une am no de

formula R-NH2 00O R est tol Pwééhbwerﬁve'ﬁquémgbwenm4pme§ﬂé(be(ﬂ)ﬁﬂawanﬁqutsemsaena
de formula (1), ou X est uH“iﬁ@aﬁ"'q%Ra@t“mfmmmé!fom'bM un groupo 20

hydroxyl e et |'autressest, u AR re ou si col a
esat ncessaire, on trants?‘fop w%‘“rﬁ; °"88°"F “K:S% &’r'%f'“’ff“*““
-dessus en un autre corrpo e forrru {"F)' ?°e

revendl cation 1, etlou $i empibierufl@smhgoss moﬂuleqmeﬁqtﬁ%&im SHAE RS&VahdicationdDour la fabrication

on fait reagir un conpose GinehDpolliib faiterent G&dontiisge RYpEIRTLE Qu Edrvead Sifvk fos AAMMIMIES.
aci de pour obtbnr soff aol d' ad- dithon d' acide et/ou on traits un eol d'un

conpose de fornula (1) ®bl Eeelejd m@fmsgmumcdimmsbmmum 1| pota fabrication
de cilui-ci la forns de bag@”@'{ 8tre ytiisérourrinhibet e prise dp ceicurséhez les parpitires.
de fornule (1) en son agf g, m uat. br alre Poc6d6te| Ue
revendi qué dans |a rgvendi m%%poﬁe ool b l%’ d’;"":“
chiore ou de brome soit unggkolgS d eﬁx%i :f°5 'mc; 6# d' 1°°“ }
revendi qué dans |a revendi Qﬁgul 1% e K0T 0 ergvgf' "s avac
on oeuvre dans une M aps unique sans starer e corrpose de formul .

Proc6de tel que revendi W&MﬂoﬁﬁpéﬁYﬁfﬁhﬁ%hGHctﬂnwﬁmbﬂﬁ 3, 6R’ conrportbe
|s fat d' effectuer l& reactlon on pr6sence de tri6thylam ne au point

d' 6bul I'iton du mel ange nbaeiotéas pe la pRsparkiitild@h céinpdst dedsrmaie@) de formulo (1)
tel quo dé6fini dans la revendication 1 pour la fabrication d un m-di-

canment pour ie traitenent de dommage hypoxi que du cerveau chez |es

manm fires. 9. Enploi d' un conpos6 de formula (1) tel quo-d6fini dons |a
revendi cation | pour®la fabrication d un nedi- canent destine.a Mrmutiisé6
pour Inhiber Ia prise de calciumchez | os nmanm\ehres. 10. Proc6d6 pour |a
pr6parat!lon d' une conposition pharmaceutique tells quo défMn dons |a
revendi cation 45 3, qui comporto Is fait de n6langer un conpos6 d
formule (1) ou un sal d'addition d aclde ou d' anmonigg mquatﬁ“ m“lﬂ“l““lmll
celui-ci, acceptable on pharmacies, tel quo d6fini dans |a

avic un support et/ou un additif acceptables on pharnaci se Révehdl' cat’l ons
pour |ea Etats contractants sulvants ES, GR so 1. Proc6d6 pour |la
preparation d' un conpose de fornula (I) 55 40 [ 1fl121;111 8111111 !
i EP 0 414 421 B1 CC (ry 5 ~Ph- CH (CH2) n- N T9(



PO NIYQIVAYIS,
Ph nte ung e non substitué ou subs ou plusieurs atol

R3/ 1o - nes.desgroué: %ﬁ%&w Té‘ ainﬁﬁ u trhalométhyle

reprsentb un atons d®oxygepe ou uangﬁgup represent

atoms d' hydrogene ou un gr&iairs s3inkrs m&mﬁnkaa&autwuaﬁquma&ws&@&iamteaﬂ.ﬁomumqu

en C3J, Qu un groups car bog)rdchdétB8mpdriaht3ed pBifts SuviatsOU UN gr oup.

car bocycl ique aryle en C610-apgdokia préguiation debdompRucite (emnlie (TRXAX eSLUAFioupe NFS offalt réagir un

l'e cycle aromati que par un @uxesB-diazdspibi4Bldstargasiotiad ((genes, des groupes

al kyle en Cl-4 Qu alCoxy en Cl4; Rl et R2 representent ensenbl e un group.

met hyline ou, lorsque X eat un group. NR un des Rl et R2 reprdsente en

outre un groups hydroxyle et |'autre repr6sent® en outre un groups n6thyl e;

20 R3 represents un atone d' hydrogfne ou un group. phenyle
6vent uw | ement substgst ue par un ou pl usieu mes d' hal ogenes, un groups
al kyl e en Cl4, un groups al coxy en -4 un grou- p. hydroxyle; Ph
repr6sente un groups phenyie non pigstit ou %ubstituG par un ou pl ucjﬁgrs
atornes d' ha- 25 | oggnes, _g$$gge€ al kyle en C, 14, Xy
Sn C, 14, hydroxyle ou trihahonet hyl e st 1,2,3; et leurs

T €
i sonmbres optiques. et#ontl anges et tous |eu \wei d addition d acilcs et
d" anmmoni um quaternairs, ¢S proc6d6 conpgitantbea points sulvants a) pour

| a pr6paration des conpos6s de fornmul e ) o est un group. NR, on fait
rnagir un derive do wr 2- 0x0- 3, 8-di azaspi ro[ 4, 5j décane de fornul b
(rry, 01135 ou R, R! et R2 sont tels que défimstIJiihNt avec un dérivé phénylaicane de formule (lil),

(11) GNR40 Rl ..R%0b R Rl et R2 sont Isis quo dOinis plus haut, avec
un derive phenylalcane de forrmule (I111), (111) Ph CH (CH2)n-Y 50 fﬁﬁf}J
R3, Ph et n sont tsis quo deflnlspei_de f§3¥ gepLespnts un atone

d' hal ogbne ou un groups al kyl - suI 2 iy en C, 4 ou un group.
aryl sul fonyl oxy; ou jJ) pour la preparatlon de conposGs de formuls (1) ou RL
et R2 ensenbl e sont un group. nethylbne5Q3n fait reagir un dé6rive de |la

4- 6t hynyl - 4- hydr oxypi pdri di ne de formule (1V), 41 [ 111212i 1111 111

hil 11111 1111 EP 0 414 421 Bl OH (rv) Ph -CH(CH2 )n_ 5 ~

~ | CCH ol R3, Ph et n sont tels que définis ci-dessus et Y représente un atome d'halogéne ou un gro
- sulfonyloxy en C,_, ou un groupe aryisulfonyioxy; ou

b) pour la préparation de composés de formule (I) ol R! et R2 ensemble sont un groupe m
on fait réagir un dérivé de la 4-éthynyl-4-hydroxypipéridine de formule (1V),

N
* [ L M S *



a0 D

R3 ob R3, Ph et n sont tols quo d6finis ci-dessus, avec un isocyanats de
formulo R-NCO, 00 R ea® tod quadRIR? Phetnsonttelgayeidéfinisci-degsuscation faitréagi avec dejeau le sel résull
pour | ea conposes ou X set un MYons d' oxygene, on cyclise, dane un nilieu
acide, Is dé6rive de |a 4-carbarnoyl oxy-4-ethynyl pi p6ridine de formul (V)

cornnme prpare ci-doesus 15 0—C = NR

0 1S P o ~~~p~l

OCGNHR 20  Ph -CH (&2)n | cCPB -CH—(CI"?Z )—N X T VCH  (vI
d

25 OQUR R3, Ph et n sont tolsjquo dMni's ci- . @i—¢p feat
reagir avec de INeau Is sel resultant g& fornula (VI) 30 - :
CH (CH2)-CO I R3 P e e e |J CH2 3%¢i,2 00 R R3,

Ph et n sont tels quo gefinis ci-dessus; ou O pour |es conpo d 00 X est

un groups NR, on cyclise en mlieu basique |le conpose de fornula 40

(V) tod quo defini et prepare iR, REPhdEn sofiiel€ quelddribis d-desbisepar at i on des

conposos de fornula (1) tods gwo dMinis dana | o proced6 (b) (a) ci-dessus,

on cyclise dans un mlieu aci de urp)pbarFiescompasés di X estun groupe NR, on cyclise en milieu basique le comp
4- cubanoyl oxy- 4- 6t hynykpi per | divitel gile défioratprépard difesisad; | quo defl i nh ci - dessus

et on fait reagir Is sel obtenw de fornmula (VI) toile quo d6finie ci-dessus
avoc de 45 | " sau; ou d)c)peia préparplion des compesds decformutertiy tols Que dééinis daneriel procédé (b)
(1) tels qus dMnis dans |e pr@@we_qﬂb‘)“"@'ﬂ’?‘lMWGEMNQWWW#NWMDWMNOR
pr6sence d' une base un derive e d¢fipiesi-dessusatanfaitrénal lessloblanydefosmuin (V) iplle quexéfinie ci-d

formule (V) tolle quo &&finis WY dessus; ou e) pour la

50
preparation d' un conpos6 de fog"'rml Hz 00 X est uyn groupe, NR et un des R
) d ) tels q inis dans le procédé (b)
et R2 est un groups hydroxy et | , &tgj” ﬁlﬂ;‘;’%’gﬁﬁg‘%ﬁ;@l 8?;;'#3? tmmypipéicine
fff finie tide ’

reagir un defive de |a 4-acet31/:m

u2 111 hu 11113111111 A14 421 BL OH Ph- CH (CH2) r- NcTX
S e) 90& la pr&araﬁon d'un oomposé yJ Ho)mtﬁ%l) ou X est un groupe NR et un des |
I CH3 groupe hydroxy et I'autre est un groupe méthyle, on fait réagir un dérivé de la 4-acétyl-
ridine de formule {Vit),
55
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0
10 ob R3, Ph at n sont talp quo dbfinls ci-dessus. avoc un isocyanato de

formule R-NCO ob R est tel quo deB&Q'R%Qﬁﬁi‘ﬁsq&tdaﬂMs&\égﬁéo | a conpose

asina forme de formula (M11) 15

0 G CNHR 20 PhC CH (CH2 R- o I inis pour le
O 50 o, T S o ot st d e ot i ks
prepar ation de conposes depf Or Mt Gnshite) siGRle'dBEe B 4ilblS edd AéLbsshifs, Pr 0OCede (e)

-dessus, on cy- cise un d6r| veondkh réadir dn comipbaside forrmiild (1) B81qUE prepHrd icilRfdbdusliod X etkin atom
for mul a (VI ) comme dhfini ci-dcesnussmbid@ont un groGie nistisishé, @vecline arfiiné ds fdintuld FBNH, ol R
ou si cola set necossalre, on fidessus,@egpréparer us composiale tbemdief)naulXaestuh roug NRsian des R
prepare ci-dessus, ob X oet un diydnxyleckt aygeshe groupdnétbyle;R2 ensenbl e sont un
groups net hyl ene, avec uneSam neetidesibpleniésine ofksilbi? eah hécegies, t dl quo dW ni
ci - dessus, pour preparar un corgydaesfoime imeompped dé foymuleld) tek quernréparéd chdassusen MRautre con
et un des R at R2 eat un groupde9yeidéhinip Mﬂ'“Pmautre est un groups
m-thyl e; 35 etiou si onls WB%?'PEUG‘!!’P%H&"
transforns un conpose de formul eP“‘l “9 1‘"%&“ fleef E("P“‘H% %?P‘E"H ide pour

my' (
0

conpos6 de formule (1) tel® quo “déﬁt‘w paréci-de
ou si cola set necessaire, on fd °f"" bage stipy, ﬂﬁ‘i‘“"
(raﬁ d' ad- 40 d| t| on

prepare ci-dessus avoc un acids sB'(')lsfr' 0 "mm

d' acide et/ou on traite un aog, cbwmmes&ﬂm&mmh&.&d.&n&nalmmd%@vwﬁonunam
Ci -cassus avec une bass poyr |i fme soltlGn gi6lps b-tdiiandstifohyéxys de base at/ou on
transforns | e conposb ainsl prepare de fornmula (1) on son sel d'anmonium
guatarnaire. 2. Proced6 tdl q&o Rrecédételiquergvendiaus dans la revendicitiomt frenédd (bXfeiderdaction estr
a) ob Y oat solt un atone do chb@Pé‘aﬂﬁPWSPBssépafaﬁOBIdbmwdﬁfﬂn"'gMups

p-t ol uenesul fonyl oxy. 3. Proced a reve reven t| on
procd6 (bXp)oo la r6acti onsose? ﬁﬁe dg'%F n"u m%ﬂ" g"ﬂ’ﬁ\; H?'“I'm"’
s6paration du conpos6 de fornul h ? 'oce lse on even

procéde a) qul conports |e fajt rd&e&aeaetom &ﬁn&.&a&ﬁl&&wmﬁmw&.mmwe@uefamwm
sence de tri6thylam ne au point |grecéndicatioh 1,28 coiposBbtamD@Risi daRb hroibe Rbmportant :
Proc6d6 selon Is revendicati on e poxi-2-6xa-3RérERby-airiethyia k-8, 4RPMOGOPEAY)butyl-3,8-diazasp
formule (1) tolls quo d6fi%hl h daeeotsse-txe\sancohesi-4-methjidnect(4 3 b uoroftisaylbutyl)-3,8-diaza
chol si dans | e groups conport antle 1-exas2-oxo-3-butyi-4-hydroxy-méthyi-8-{4,4-bis(4-fluorophényl)butyl]-3,8-diazas
- 0Xa- 2- 0xo- 3-tort. butyi - 4- met hy|ia¢os+2-cko4-rivitiy(-3pHéhyk64pbiSA-filigriphényl)-bGtyip 3, 8-diazaspiro (¢
piro 14,51 decane, sle

1- oxu- 2- oxo0- 3- cycohaxyl - 4- met hyl ene- 8- [ 4, 4- bi se(4-fl uoropk$nyl)

?Zgigl rz?o%i g] bSte;?E]i: hl/gr oxy- 6t hyl - 8- 4, 4- bi s( 4- f | uor oph6nyl ) l“l ILI Ilﬂ.“"!""

azaspiro [4,5] d6cane, Is

1- oxa- 2- oxo- 4- n6t hyl - 3- phdnyl - 5-[ 4, 4- bi s( 4-
ro (4,51 décane, 43 1 1] 1] L 11| 1l
1- oxa- 2- 0x0- 4- hydr oxy4-m t hyl - 3- propyt - 8- [ 2-
aspiro 14,51 decane, le

1, 3-di oxa- 2- 0xo- 4- n6t hyl i ne-8-[ 4. 4- bi s(4-fl uorophenyl ) butyi J-8-azaspiro

[ 4,51 d6cane, le

1- oxa- 2- ox0- 3- cydohexyi - 4- hydr oxy- 4- et hyl - [ 2- (4-fl uoroph6nyl ) At hyl } 3, 8-di a
zaspiro [4,51 deca-

| uor ophényl ) - butyl ] -3, 8-di maspi
1111 11| EP 0 414 421 Bl le
(4-fl uorophdnyl)6thyl]-3,8-diaz

f
I



no, et 5 |l e )

1- oxa- 2- ox0- 3- et hyi - 4- h#sdr oxy- 4- n6t hyl - 8-[ 2- (4-f | uor ophenyi ) -6t hyll -3, 8-di a
zaspiro 14,5] decane et tous |les isommres optiques, manges , additions

d' acides et seis d' ammoni um quat emai e de ceux-ci. 6. Enpiol d' un-conpos6 de
formula (1) tel que d6fini dana |la revendication | pour la fabrication d' un
n6di - cament pour le traitenent de dommage hypoxi que du cerveau chez |es
mnm flres. 10 7. Enpl ¥ d' un conpos6 de formule (1) tel que defini dans

| e revendication | pour la fabrication d un n6di- cament destine a etre
utilis pour Inhiber Is pries de calciumchez lea manmfiras. a Proced6
pour la preparation d' une conposition pharmaceutique qui conportb comma

ingredient actif un 15 4 conpos6 de fornmula (1) ou un see d' addition
d' acide ou d' anmoni um quaternaire de celui-ci, acceptable en pharmacie, tei
gqua d6fini dane la revendication 1, ou |'Ingr6dient actif est nelange avec

un support et/ou un additf acceptables en pharnmacie. 20 25 30 35 40 48 50
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