T0o[4,5] decane  derivatives, pharnmaceutical conposi- tions contai.ning them

. processes for preparing t hem E?’ Ga%rgjlnber of therapeutlcal |y useful

= 0X0- 1--oxa- 3, 8- dlaozasp|r0[4 5]decane rivatives have been de- scribed in

the literature, e.g. C A 71, 91359d (1969); C A 78, 23876q (1973); C A
8, 719686&scr|5‘:|di. 81, 33153c and 105368b (1974); C A 95, 161765e (1981);

well as in the bE patent specifications Nos. 2,013,729, 2,013,668 and

1:63, 000 amtis iimveritiie rdBifespta tauné-2-8ype3.8-didza SpiroDHEdEETS. deﬁ%ﬁye@ﬁﬂn,amﬁdtmdﬂeomposn-

86 631 ators 8ddajnihg4hen and ploees@is fpgrepaingdtipeci f i cati on No; 1, 100,281; in the
ubl i stied NA murtbenof Beremiticailyavsetoh2-bie:1 t&ce-a.E-dQ:t_asplmldeamemmaﬂ‘as heye bdve dgS

at.ent spsaobddi io dhei livematurpiosg. CA. 55918908, (1999)5 G4, 28 (23878q 21043)06.A. 28, A1MBRSGALH? .
‘Ot her 8- d#3153¢s ﬂr‘& 368z 19EhaRA. B 1B17859 (1881)ra wslltRsdm theclE pater pecifications, N0,
©82582e ( 1%9"@)72 é"%@)\‘/@"d’@‘?/é’ldd'ﬂ)@ﬂ BE patgRiepecifigatighs Nes. B&ﬂ%amzo Bﬁ%@d a@}h
#this rin Ngubé‘?orzf’he'ﬂttga BeRiengd;! Hat%

zopti on#l Ig;‘;" - az“’?s(‘ﬁ’ ev t '@° % @ﬁﬁ |4£5?§232
e provi ol % s%roﬁz??ﬁ"'aﬁtnau f@%"%ﬁ? %t%;ﬁ Aol
Tepresgnts m,g,qg%ne B4:860 P the brd: g .r]va.luka/'me@a aé%gocycghﬁad ésaeézagfrauepec%

:..akb’ocyd&eﬁvaﬁ@sofformula ), aryl” or car
.[err]aryl [err]al kyl group optlonally substituted on the ar- omatic ring by

ne or nore hal ogeryatons, C -4 alkyl or [err]al koxy groups; [err] whi ch
_miy be the sane pPh 'fferent each represent a phen:y'l"" ‘oup -unsubsti t ut ed
n._substitued by one\gr rmre hal ogen atons g |, [err]al koxy,

ri hal omet hyl groups h!_gz ups op |ona A esferified by a

err]al kan0| c acid; opt( fsome ] Xt ufes thereof, and all
ol'vat es, hydr at es, ;{m d addi tion and quatekrary N +Uh salts thereof.

he- corrpounds of 1 formula (1) may exist in vafious stereol soneric forns
uch a¥% geonetriRAl" i somers as wel | as racemat €8, s8Far at ed optical |sonmers
f..their mxtures, all of which may al so occur |n 40 the form of various

ol vat es q%d hydrat es. Al these corrpounds and mxtures are aI so W|th| n the

spe of TREpresent jnven

re res ro tO a OI' 5 elc or a
nere i's %ﬁs %fbﬁfg ré i’ ok s&sm&.s)ﬁé” 3. o
Bl by

ormui-a (1) as vel | goodhih by gt 2} frey Ik pRs
h conpiph6£§ pRY, T GRieh mal be ure%m%n nt; &E or substltutad or
T)-lerr] -55 wher ei Budgitheds By ohd bF hidkShdigen dﬁfnbm?%-é@dkh -4E|ﬁH9ZPOM
rmul a ( 111), 3 groups or hydroxyl groups optionally esterified by a C; ~salkanoic acid; and

36 n . - is1or2
) and optical -isomers and mixtures thereof, and all - solvates, hydrates acid addition and quaternary

- ammonium salts thereof.
The compounds of the formula (I) may exist in various sterecisomeric forms such as geometncal

.isomers as well as racemates, separated optical isomers or their mixtures, all of which may also occur in
.40 the form of various solvates and hydrates. Ali these compounds and mixtures are also within the scope of

" the present invention.
According to another aspect of the invention, there is provided a process for the preparation of
. .compounds of formula (I) as well as their acid addition and quaternary ammonium salts, which comprises

a) reacting a compound of formula (i)

(1T)
50

55, . _ _ .
wherein R is as hereinbefore defined, with a compound of formula (i),

412821 :?Bi”"Descri'ption This invention.relates to 1-oxa-2-oxo-3,8-diaza =~ -



4-12 821 Bl 5 [err] [err] and n are as hereinbefare-defined and Y
@sent.5ia. halogen or a[err]al kyl sul - fonyloxy or- arylsulfonyloxy group;
)__ reactl ng a conmpound of formula (VI 15 [err]

| (V1) Ph wherei BPPM2PB2LRY 1 are as defined above with an
ocyanate of the formula R-NCO wherein Ris as defined above other than
Jjrogen; fol | owedby cyclizing the resultant conpound of formula (VIII),
+] wherein R, [err]land n are as defined above; or c) cyclizing a
mpound of formul PhV 1) as defined above; 45 -or d) reacting a
onpound of+ formula (VI [err] Ph (TIT _

... EP. 0 412 821 Bl r itr jnd n re as defindd ﬂ)ove, with an
& of formul a R-NH2, WERdMN 2 A deflined above, or e) hydrating a
rrp'ound of forrrula (IV) . (1V) Jerr] wherern R [err] and n are as defined
ove, In an. acidic um followed if desired or necessary, by
ansformng’ a f und®onal group of "a thus-obtai ned conmpound of fornula (1)
dejr ned above into anot her conmpound of forrrul a (I) as herei nbefore
efined in a known manner; and/or 20. reacti 09, ah%BBéH ?chlend of
he f or multreinldh!,aBh? cindl innarel e iherpiebefire Heflad 2d ?ﬁ %esﬁ?%e an-aci d addition salt
a7 Of 1 rieyloking atvlsotimployraeugf formul a (1) as defined above, obtained as a
't, wWitd a base to liberate the free basic formthereof and/or converting
.-;,.t"hus 0 ) séapting a@e'nwmheff?ﬁ‘“'f‘&‘f“rml a (1) as defined above into its
ecnary ammoni.umsalt. In the process a) above, a
)XO- 3, 8-di azaspi o[ 4, 5] decane derivative of the fornul a (11) is brought
nt.o 25 reactiPhWth a di phenyl al kene derivgti@¥ of the feymuja (111),
erer n Y representw\a | eavi ng group, e.g/ a - : _

c=CH—(CHp )™ N

C—CHj3
L2 | i
. Ph™ - o

t

socyanate of the formula R-NCO, wherein R is as

- bove , with an i
whereln P, P and n aro e defined a the resultant compound of formula (VIH),

= def'ned above other than hydrogen, followed’ by cyclizmg

| Phl\ | | | 0—CO—NHR
C="—CH-(CH2)n—-ND< o _(.VIII)
XS 2/ | . - _ ﬁ"'CHB _
o wherem R, Pht, P2 and n are as dsfined above;
- o;' cycllzlng a compound of formula (VIil) as defined above;
. g;reactmg a compound of formula (V1), -
eht o - o—r 2
C=CH‘-—(CH:2-)_n—.'N - VD)
ph? CH,



y4 oxy or- tqsyl OXy group or a. hal ogen atom preferabl y chlorine or
nr.ne. . This.reaction is preferably carri-ed out in an inert organic
vent...and - preferably In the presen _ base capabl e of binding the

cid - liberated in the react |E(§'rpﬁéf%£'l e solvents include aliphatic

'anols such as ethanol, isopropanol or butanol; aromatic hydrocarbons

h as chlorob (G S arsahiib G Sordlink RINH,, wHeleir R Brasdisinedine;

tiary . where ﬁbﬁ%‘?ﬁ'&don arL%L %’easb%sucL as di et hyl f or mani de or

met hyl acaé‘f"é?m de; ketones such as acetone, nethyl ethyl ketone or nethyl

sqbutyl id Fm@h (he above sol vents may al so be enpl oyed.

or b| 1di njﬁﬂ'ﬁ}ugmg c{mfyuberat ed in the reaction, inorganic or tertiary

rgani c bases, car bonat es or hydrogen car bonat es (ﬁ al kaline nmetal s or
kal i ne. earth rret a%ﬁr s well as organic bases, e. t pt et hyl am ne,

+met-hyl aniline or \ne may be used. An/EXTNS t he comppund of the
formula (11) Is also sui\able for ?_g h|s pur posg/ Thi 4 reaction may be
carrigg out between room Cenfdl (G 24N e boi

xture. Optionally, a cgtalyst may al so be ‘adgtd.

.g. alkaline netal .iagjfdes. It is preferable to my out this reaction
r]_d'e'r' an inert gasAP as nitrogen or argon. In case of process b)
‘above, a 4- acetyl- - hydr oxypi peri dine derivative of the formula (M1) is

'Cte’d th an C te of en the th f or med
iaéetyIW4WB°&?"b5| SQ 9 sa‘}"n%dée‘;"g%g"&dm?dyghof t he folrjfrul a (Vill) is
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yel i zed ' Patao{hes.ea (Bgsld)forrﬁ HorBLandAl kaivertre artusrbbtairedtqgmaaund ©f

N-=afRe catal ysts are
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|n0
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; fer é‘bl nge g'j %ﬁ%ﬁ@r sh ba Bdliod.SRitdbRI datalpgs oot aliafinetmhrtel jodides: i on

-Xture. (0 @H&Eg His FAFtion uRdsk arf iRérBgas @auhias oitogendeargamn i nert gas such

ar gon ,gg g{lpmc%!;é:ﬂ [a8bve Ch 4-Soetyl-Phyaforypipeddiendsoiitiveedi thedermulp (Y is reacted
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VM HOhR! o % RN (ViEs cgdiiaddi The @hdedsaﬁ.welpgqﬂomaqqgrgipg)wm gy be carrle
eri Vat ' Vgut@fa finb¥n in@inBiLIb.g. [Hddbbr)-WBB: Mgthoden dae Oraagigap %g'tegneﬂ c c|| rz@;{ a) 147

S not i s@bs#iedhéukacatyiet-camarioyixy-oiperidie; deriyatve §‘él e
Fesence gbseaces oi baisbee Alkaline. mate} acpiales; §§@°'lﬁ°s iy 6'8 l€¥§ o} o,ggc?ﬁ:gur e
s 'descr i basds,feq: pyiitines tioopdamnjnegf EJ?°'“EP H@é é) Qy@ ,phé,c

0 412 8RdnBbaste owy P8 AN a‘? a,"’y@s,,‘" Bs such

mul.a. ( eikghols suheagrpathgn | ienelrP ne tg%lp i ha. o duH%es Id%h%s Ellﬁlaﬁfmo@n

“ be. caes meﬁv'@!@tCtheah%‘Eﬂet %‘°§°"§’5f oxg,ny AelsVRB as Stetdnainé;e

ol vent s macida e e e&gaﬁuch m?lb b\% Bvérd) PheSresdtierhmasalso be
thanol . BUHHRSI <5 en e r&a tb @cceleraf®’ tﬁéfﬁiclrzetldn)ﬂdo bogerblonas
uch a§o hé?{ﬂ?ﬁ’em’t H so v |s p é?)fyogé‘d?tipﬁéﬁed Pétwdtin 140 o) emtt the beliig peintré the,
9. d OXgﬁwgn mlxtu Xﬁ:ta Plarry B thisCrbictish ¥nder grunere gizasiels s eragn ophittegeine,
-+ ?t hyl a I’ﬁczcordm to a preferred embodiment of this invention, the 4—acetyl-4—carbamoyloxyp|pend|ne derivative of
- the formula (VIl) obtained from the reaction of 4-acetyl-4-hydroxypiperidine derivative of the ;;)n:l::‘a' ,é::g
85 with the isocyanate of the formula R-NCO is not isolated but cyclized directly in the same reactio

_in the presence of a suitable base.

In the case of process ) above,
may be followed.

the procedure as described for the second step of process b) above
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16-8. M B 56, 3466)(16229) 5@i., ChaR.
é '§ ﬁo 5 amm aﬁZossJ(ma..{ mﬁﬂ)Socmstqem
8?“ os sﬁbg\mg Chem Conmun: --38,- 3879 (1973) The
pa i pog dsté?QhJ'Qi‘rmﬂ an (L dsciibed the s BRIEHIPIROR feven dato
orl HiAddRar patintdppitativhiNar 4008d. r om Hungar i an - pat ent
/ §9the Te?ﬂulﬁ qQpeamee pedparbd dy freacting &m(q-a\,g-dugaepw% SJBe@B%r ed

gx g,,,gmg aspiro[ 4, 5] decane derivatives of th
e fornul
0 412 821 Bl The carbanates of the formul a. (V) [err] [e?r](XX)

(XX) -

the formula (lii); under conditions similar

- wherem R is as defined above, with dlphenylalkene derivatives of
of oompounds of formula (XX) is also

to -those-as discussed in process (a) hersin. The preparation

" described.in our EP-A-0412820.
-The eompounds of the formula (VI) may be prepared by cyclizing a 4~carbamoyloxy-4-ethynylp|pendine
the imino compound with water.

"‘55 derlvative of the formula (V) in an acidlc medium:and then reacting




: 15 and (VI 11): may be obt ai ned by e..g. reactlng a. cor’rpound of the
rmla(IX) Jerr] CH- [err]
+X)or (VIl) respectively, with a8qfogsfpite of the formula R-NCO as
escri bed herei nabove. 30 The conpounds of the formula (IX) may be
repared e.g. by the ethynylation reaction of suitably substituted
< pi per i donehectaibhibs of @@ femuld@gcri bed e. g. in the ‘Hungari an: pat ent
pecification No. 166,769 or in Farmaco (Pavia) Ed.. scit 12 34 (1957). The
-acetyl-- 4- hydr oxypi perl dl ne derivatives of the - formula’(VIl) may- be
thetized by e.g: ydrating a suitable 4- ethynyl 4-hydr-oxypi peridi ne
derivative /seePh1g\ Houben-Weyl: Met hod der g>CO~sMHR Cheni e, Vol .
/I.k12, pages 826 to 5 (1973)/ or by ) . ne treatnment of a suitable
“4- et hyl ene- 2- oxo- 1 , C==iCMa— Cd-;lzuﬁ-r-rblﬂ 5] dcane derivative of the
of-mul a- (VI) .- The compounds of for acgoNding to the present
nvent1i on and t hei r/’rgl ts possess val uabl e phar rﬁC(kjl cal properties. They
xert 8. g; a sel ec2fve dopam nergic action in the central nervous system
and show anti hyBBkl c, antianoxic, . antiischaenic and anti arme;‘& gr operties.
-‘Due to their dopam nergi c 40 effect they inhibit the.centr débpam ne
hereinafter: DA) receptors in the cortlcal and subcortical . brain regions.
hey age aﬁ@mipheyeéouwaae%bngacmfamom'om&mm ons caused by the
ex€ébral hypoxi a/i schaem a of various origin, e.g the cerebral edemm,
nory damages i nduced by hypoxia and of prolonglng the-survival of manmal s
-under severe hypO}_I c conditions. The conpounds of the formula (I) may be
w dely used i nPtthe therapy for the prevention treatment of various
“d@ea%s such as maNi a, agltatlons of 45//vaxi ogds$’ori-gin, psychonotor

di-squi et, hyperkines i | mul_k4/i fual dernentia, Al zheiner's
i'sease, The -phar mac J—géggl &F@Lt)ﬂ ON el conmpounds of the fornula

I) according to th¢g present |nvention ' ¢d.1..%ley usi ng the net hods
@scri-bed herejna®yer. Neurol Transm 40,97 (1997) Psychiat. Res. 11 1
74)® 3. PhaPR Pharmacol . 25, 1003 (1973); as well 55 as{NaJre 263,
2338 (1976)/. Mal e Hannover-Wstar rats wei ghing 160 to 180 g'weré used In
‘these tests. The test corrpounds wer e suspended in a 2% Tween 80, sol ution

nd di | ubethy BededfefiSih o 3R ARGl Bt Blokabosg vt €1 . The
orre ondﬁh’g cd?ﬂﬁ&ng@éf é’g ’ “'§t"§§§g bﬁg‘%&%ﬁm& %w‘%&&a Oon Bl suﬂ.ZB@
ONtr ol GRedd iphd gz ¢ jwam 0! 166,765 or
ont.ai. nj.foFafiach Gabia) D §é|6\@0:ﬂ(1§aige hour Tollow ng the oral treatment of a

Gont,
.5 g/ K Oims 9-abdtyHelhgdrbg piperRMBBEVATes &t IR foritfule (VIF iy B&Qﬁtﬂbﬁ@@w&b Wydritgaed

-.apasmcp&mme/,ol wive, papgésnazb 3o 8851 (€97p) actyCihé Blkafinebtraaintontétla durdbid\d-iGétliylonb-2-oxo-
Bser vi ng3diexs-&azaspimipShibiapel ddlyatise ofitier fapuag@psor and the' coordi nated and

t-er eot ypi -(Thespinpawedsoéf folmailaadhi avedrdingter e preaerd irwentibm and] Bisimisaitst resses<Ciieklapi ne
theni cabhaymsologicad propeyties 4Thew ket e.gl asplpetivedopamingrgig ection in the central nervous system
“di\henzol g"ﬁ;b%% affiyperice ntisagrioy gjiischremic| gnd anfismuesic properiesnBuecty thejr dopeminergience
or ug; *h tighibif the '\Fé'rF°P‘FF“'E%@°’YQﬂT°e O/ resapters | E‘Pd’é faé pe; sybporfiql brain
.cont r ol f°81°"*bal‘9¥ %‘Eﬂp or9gaingt é’f“&?’é l‘ff“l‘f’e hYH?H?f@F ia

?"éi L hnde "A§§j it &%ﬁﬁg}tﬁﬁ? S e S0 ﬁ?gz TS e

ma‘l e \“ Stﬁl[)u Ryperklnesm, senile and muitiinfarctual dementla. Alzhalmer s dlsease
disturbances of the cognitive functions, ischaemic Injuries and the like.

The pharmacological effects of the novel compounds of the formula (I} according to the present
"invention were studied by using the methods described hereinafter.

50 1. Inhibition of the apomorhine-induced locomotor hyperactivity and stereotypy

Apomorphine induces a characteristic syndrome in rats and various a@nimal species which manifests
itself in the hyperactivity and stereotypic behaviour of the animals /J. Pharm. Pharinacol. 19 627 (1957); J.
Neurol. Transm. 40, 87 (1977); J. Psychiat. Res. 11, 1 (1974); J. Phatm. Pharmacol. 25 1003 (1973); as well

66 as Nature 263, 338 (1976)/.
Male Hannover-Wistar rats ‘weighing 160 to 180 g were used in these tests The test compounds were
suspended in a 2% Tween 80 solution and diluted to the desired concentration by adding distilled water.
The corresponding dose was administered to rats in a volume of 5 ml/kg. The control group was treated
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g',yvere used and wer e oraIIy treated \Nlth various doses of the test
#SHbst ances. The nunber of cataleptic aninmals was registered hourly . for 6
ghours .following the treatnent. A {gadg , considered to be cataleptic
én it did not correct within 3 Pzdeuéon s1v§|a'tss unusual body position caused
lifting its upper linbs onto a horizontal rod set at a height of 8 cm
e. ['errhtmﬁdmmmlmomuhaagme&@mﬁ&e percentage of 15 . catal eptic-
“ral's.” Tidae medrUollowing e SiaNtiddmene df a r2.5T ke ddseber| theviesiT Banmpalial; éhsi iatsi vasns
ed i n subastandaublly rediedowiths rigitgl ob asomotphe hydrochi@lenot or activity n: nunber
Zofani mal s 19 minutes aften adminisiaton o apariorphine, 28e anim@s Wers placed mnal S«cknael tbelvaviodr- t he
Zrrean- \pal ehsenting device -controlled by a microprocessor and the coordinated and steréotypic motions of the
- { 4, 4- banipale. vera anespriechipr )15 Jnimtase Rylezapine iphermieally yehlove-ifty4imethy)d-piperaeny)5Hx a- 3,
qnml[Q;e]gr]dIaam W e Ucﬂﬂ%‘? pfooes mo/kg as a reference drug:. The resulis are glven In

- di az asg’r’
g mf"??ﬁ’t?z:%w@g ‘%ﬁg“% il e et e ol
Wi e u were orally tre ted wi va of t substances The nsTmber of

- b‘enzyl
ect p& tic an ourly for ES ng the’ treatme @n animal st ofsldered &9/ kg
_ erc & fépti heFI Qllac %ﬁ:lﬂwm Bo Qeco s its gslgsual body pos n cau -by lifting its upper

Ilmbs onto a horizontal rod set. rght of 8 cm. The E value was calculated ftotn the percentage of
; OO 15 cataleptic animale. The resuits ar5s r&?lfh@'ir{‘ﬁable The +11
' The abbreviations used inThd Bl &s follbWé™ 100% (438.9 +

7 ~-sec LMA :S. Fochméor sdlvty €Ot ypy: 100% (105.0 + 13.7 sec + S E) It
g ~obvi ous: f r omndnbdrer nindmat a 2. 5 ng/ kg oral dose of the conpounds of
ormul a (' Ip)o:ac c wratiadmgnidbatianhe 45 present invention decreased the

ponoephi 1BE.i ndsedhrd @mosfidheonedhygler acti vity with the same or a signifi-

it by hi g\her e fofl# e-bieﬂdyormhml)@mbnsﬂfﬂdrm'ﬁhmxvmm‘E%-S,leimsmnﬂ@i to

.=ap| ne;  t hey: ddepne bxdrachipridgi t t he st ereotypy. Their catal ept ogenic ef fect
et ¢ orienaykiitddisduerophanyIc-semyThL b iswy- ety s s Aergiine

1t -can. -be [bSigrepnedydrosiioride he extrapyrani dal side effects of the

' offnds of. the formul a (I) according to this invention would be |ess
_q’uent or' even absent. 4. |nhi bi tJI.Q.g__QI_llhe cerebral (brain) edema The
bral edena- |nh| b|t| n effect of the conpounds was investigated by the
oW ng, et hod ARRhL Frg 42, 431 (198%ptal §9t093"A°gr ouf consi sting

1'eCpBAy overﬁﬂPQPSPhPQF§1ﬂ€P Bfng 180 to 20 e, Lreat ed daily
5H’g ., a of {-W‘et hyl. |ﬁ8ﬁ?g g (herei nafg I5OTW tgor 5 days to
. N o _ QO .-‘: - p hﬂ! ». v - * !.: - V\as

dI.St.I |1 eg wat er underb stirring and t?eoanl rral s were or aISI y
iy

ed th the stlrred solution"at 7 a.m da EP 0 412 821°B1

®- B - =25 +15 >3000 5
- -'--'Ello"zapine_ =25 +11 . 31.9 5
_ Control: 'LMA: 100% (438 9 + 54.7 sec + S.E.)

Stereotypy: 100% (105.0 + 13.7 sec + S.E.)

It is obvious from Table 1 that a 2.5 mg/kg oral dose of the compounds of formula () according to the
- 45 present invention decreased the apomorphine-induced locomotor hyperactivity with the same or a signifi-
cantly - higher efficiency than the reference drug, whereas, similarly to clozapine, they do not inhibit the
... stereotypy. Their cataleptogenic effect was at least ten times as favourable as that of the reference drug.

* Thus, it can be expected that the extrapyramidal side effects of the compounds of the formula (f) according
* . o this invention would be less frequent or even absent.

B 4. Inhibiton of the corebral (brain) edema

--The cerebral edema-inhibiting effect of the oompounds was investigated by the following method /Ann.
Pharm Fr. 42; 431 (1984)/.
. A group conslstmg of 7 -male Hannover-Wistar rats weighing 180 to 200 g were treated daily with 2.5
. mg/kg of. tnethyl tin chioride (hereinafter TET) for 5 days to induce a cerebral edema. [The TET (Merck-
—-~—~Sgliichardt, Darmstadt, FRG) ias dissolved in- distilled watér uinder stirring and the animals waie orally
- treated wath the stirred solution at 7 a.m. daily].



erence and test conpounds wer e hoanenlzed In a.0:5% by: melght
”ynethylcellulose sol ution by using an-Utra. Turrax stirrer and the
ri:ng: was: continued during the i on thereof. These conpounds
: “gi ven oraIIy first 1 hour, thgﬁagﬁag%{éﬁafter the TET treatnent in a
fsage -of -0.5 mM /100 g of body-weight in both cases. The control group
el ved t herngQbluRde 4l tJs Borfipouritis wbireS himdgarzedat @10)SYABYI whiht caBbxymethylediiulbdae
p_u_nds sliitioR .by stiﬁﬂ/(abwm%ﬁu@‘b{ stera abﬂxw’mmy wa briihues @ufl thé hdhﬂl)istﬁﬁontth&eﬁ.ane

Fowi ng ntl/lm 4 efstodelelght ictiotte¢asesn Tis conlm gtoars tece/ @ H@LsOent toh EET(hb. istitid weatoe)
api-t at-eu -teherish of &ebomipounds §.er 85%dbyy weight enarboxymethyiceliblew solution) Gb e, saie9%
¥ iwei ght intepcisuand dosegasiaglgivencebonei on and the noi sture was renmoved by filter
aper. The vt thebthgar of igatmpiic2 hautsi fellowing the lagiadginisiatian Pﬁh%mstmmp%‘btmeew'yﬂalﬁf a
ent h .of ¥e °@ﬂﬁl§°‘ the ahole gl wap 'ﬂ@\ﬁkeueﬁ aﬂ?ﬂ oyt Goldy 0976 byupightoplium chioride
equentpiy “ P‘Pf’e"“bf“&'ﬁ‘?‘l? Wﬁéf@w&?"i @d"‘%(t% el °' ats of, Big beains iwage pejofed ‘t"ﬁ‘taal

TDSS) owdt e ugl %P'“'W“f"h *°E’r§é‘ . dip
Tl (’? @'ﬁ%ﬁs alungm mg'ﬁn v@s deteglk};% aE?r ;El g@ﬁjb%%q ng

nge th? gi‘vvel .from dl ?én

-and -dy of Sr ex ressed per cent age o
t ect, on as ovvs pr ot ectlon '
(NP (TET Ko) (Veh Ko) wherein (TET- Ko) means the nmean water content

99.-.0f “the bra| n of animals.treated rgyer; (TET-V) means
he:__rr.ean wat er conte;p#] %to‘; ntde. hrgﬁﬁq '{ ani r‘rgTé:'aTr)aLeg &h TET and test

conpound means t fERE) nat gy g@ﬁﬁ of the brain
fs.ani.rmls treated with distilled {fEr and carrler e devi ations of .
h_-anges in the water content and dry weight of the brain were conpared by
g Stuumms "t" trial. Piracetam and di hydroergotoxi ne were used as
rence difEGYo) Tweean%tba mean wates cotent (Yehehihp biain of sninfaigiyeated witle TERpnd carrier;

evi ati 0§ ¥ked 'P??"sréml woa wtes oqatentfP4) Sfdhe bygirof at“F‘P'ét"ﬁS?F' with TETherdr Pdle

ST ed WefPBPOWE: - vehicle (0. 5% by, weight car
‘hyl-cel | JVehske) g o) ’[!ﬁaP%W? mean water content (%). of the brain of animals treated wit distilled water and

4 bls( flduor ﬁgnw -3% Og% L?z 53 4?5 hen W) deind

_ I(Si d_dr %/ d smg

"ﬁ Egg ma? 'gn' %ﬁ drox - -1- o>§°as’u'§ ﬁred i a
M |

Plra'

e y
4 %Mﬁn iﬂ' b9k e 4 Tr eat ment Dose
I /kgTET Prgigﬁﬁthhgmo"&dw + Veh TET + Veh TET + corrpound D 100
“TET gy 0P giskined 100 114. 3 TET +PIR 100
ET .+ JahE  vehicle (0 5% by weigit@érboxy. methylcellulogasofdtidn®! I ] DHE was admi ni stered .

dege. 030 . 84K (4-fluotdpRonfIP B uiRter -0-42-(3 AR ethoAPAGHI S U MGdraMy OMHRethyl-2-oxo-
| g_at i ons, t-hﬁ-amdnmsmd-et.mbdtamget o the present invention appear

E:T 84, 4—bis(4—ﬂuorophenyl)-3-butenyl]-4~hydroxy-4~methyl—2-oxo- -0xa-3,8-diazaspiro[4, 5]decane
B hydrochlonde
- Table 4

Treatment Dose umolkg | Protection %

dw + Veh ' - -

TET + Veh - : -

TET + compound D 100 102.2

TET + compound E 100 114.3

TET + PIR 100 167

TET + DHE 0" 256

x DHE was admi'ni_s_te_red in a dose of 30 mg/kg in_the above experiment.

Based on the above mvesttgatlons. the compounds aceording to the present invention appear capable

. of -efficiently protecting animais from amnesia and memory damage developed due to hypoxia and of
‘66 -prolonging in low.doses the survival time of the animals suffering from a severe hypoxia.

. " In the ceniral nervous system a severe edema and Increase in the brain water content as well as

significant damages in the metabolizing activity of the. brain are induced, and the respiration of cells, the

- oxidative phosphorylation, oxidation of glutamate, succinate and glucose and the like are inhibited, by

9



i“entTy- protecting animals from amesia and menory darage devel oped
dite 1.0 ‘hypoxi a and of 55 prolonging in | ow doses the survival tinme of the
ani-ral.s- suff-ering froma severe p n the central nervous system a
vere edema and increase in thﬁpﬁ"ﬁéﬁa?/\gl‘er content as well as significant
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- b®- F“‘"O‘V"""lﬂf"d"’w"fgWm@flr 7W Iltﬁgs g"gib?u byl ,ﬂoj@r@vlglirllgt ate their Y
Nt stthﬁg?:ﬁﬁf:'qeém st % f mehﬁveﬁﬁoﬁnﬁyaﬁ fornquiatedl a3i aat injeeiable
b al.ni 2 h? ff@ 5'3 B sohi nss tHo! stWeCingtétibintsi are glissohae it distilied watany
Lonal X8 e Egg 3567 SinblY, 1RiBBleaMh B8 pRsenoB Ol splubilizing agents such as
ylegn(g ?b on ﬁur&e oPfn6floBIBété Yiemoriobtearae! (Tivagn 20 Twesh 60 of Fivpeadent s
vel séidtioh ¥id tuméi céritad Vaidus aoHliactdgyris @il mrmg'éﬂve%% &
}ﬁ“u R ol bomoiiod wnd Pforia subslanopeignd! Oesied, 2, e
AU A @i RORiBtene. Bebwel fillhgesto trdyemippdes the nipstatlo sa'vtaﬁﬁ?ﬂ*%'riwg
gnts, &omaas.ﬂax bfkfe invidationé jlemd asd ehaciilling @, [t jsieubledtadde, g'd'F%ﬁ'P'éd cONpoS éng g
y "Dg, I €Radorsihglay affirihbri famura ofwhis inyentiony fhetCRIBPARYS %h' 'H “‘%Hf*
g

Tdi t iV ege dsBd for the pmndfature iarmedisgmeit f%&m"ﬁ?‘%‘?’?t i ;x:gé ot d?fant he

ent i omamials reluiiog mah)aThigitreptment comp "5’§| ’8' ! ‘? lquiBiagy t he
- cal | esttiveathgrodiontra they faynds (ef & ph f' 8;&%}{‘ a?\%ﬁ ":E.Pe l%égéﬁ Iﬁhhﬁ&iﬁ&hs&%t
3b y t

_carr i emmoniwresptiherobtofts Ratient; Qoperd dﬂ% isterecddnce daily or in
gl ysemadetsnfom@i'vzbﬁ“?ydﬁy °3"8?'H% e c%rrll‘err?s bear ng the

‘ade nasavergljsubdeses| via ‘E'ab bRAGHE Bliatiples. S UNi fornly
st.ribut eJh?H'VQ“H@ 'ﬁﬂﬂgtﬁg \d "l°eFh:':irag"énthIL aéaﬁausupp()s'atﬁig”ses are prepared by

ul ding._ . For, Egrent eral administration, the conposition of the invention
1y. be f d as an Injectable solution. For preparing these Injectable

buti®tng, 4 hgne@f_gga}@%.grgggpﬁma%weﬁaz@sbpo dispaeinecd | n distilled water

(a) 8-banzy|-3 n-butyl-4—methylene-2-oxo -1-oxa-3,8-diazaspiro[4,51decane

21, 5 g of 1-benzyl-4-ethynyl- 4-hydroxyp|per|dme are bolled under reflux with 128 g of n-butyl

isocyanate in the presence of 0.4 g of anhydrous potassium acetate in 68 mi of 2-picoline under nitrogen

for 8 hours. After evaporating 2-picoline under reduced pressure and dissolving the residue in benzene, the

B organic SOIUthﬂ is washed with water and dried over anhydrous magnesium sulfate. After filtration on an

2.5
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he i Nvent i Qivduylené-b-omks-ationmtydasbomir-plasnyitIrea-B Bilagagpisel.Sisie Sr%g[ 2 hy-
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aly balt4n.pi 19911801 <@ hy dr oxypi peridi ne a L - hich
e R S Ao B b

zene, th SARsePraRy Tt 1 0
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de_layer
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A Rsiee

n - nay

o .-"’:-fi:"@afsz":é'f'g"éir__li.C sol vents, - eg gl.ycol et hers, if desired, in the
sence..of ; §ol Ubilizing agents such as 35 pol yoxyethyl ené . sorbitan
ol.aur.at.e.or-.aonool eate or NONOSL&: 4 k{ween 20 . Tween 60 or Tween 80),

urther contain various auxiliary

gature-of this invention, ftfie-co NS N0, L NI S 1 NVer
rein may be used for the o &EE)HEQ“NQ% Frexch canemt
i'sturbances of the cognitilve fuicd 7258 |of 88k I8§1l¢’i'r

at rent _conpri ses adni ni qtiewdng @72%ed Ap 8B L N%%§%s

t's, ‘e Q. .preservatives such as ethyl enedi anine tetraacetate as well as

naand . AU e hidNEasdnb SRR 68 ofiporatedl ubldss irsduchd pressweaTheasTedeserPliEs ¢

“&%‘ B lql?%-froﬁglf-rgbﬁnd‘tb livé thg pira titls dubsanserp GBEBeld; Mep-iSTFRCEabl e

utiton. goakal ni ng the conposition of the invention iis filtered and after
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s subjected to steril i zation. 40 ~According to a further

tion as defined

for the treatnent of
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fective amount of an

St _v'_'ga l.ngredi.ent of the formula (I') or a pharmaceutically a_cc_ept abl e acid
ddi-ti an salug;,,"gqha%gqbs;{agaaamm&qamesaudwmgrmmgmag may he plopareckintan PRPASHEI ng
0 severity of the disease and conditions of 46 the patient,
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= a-3; 8+ (igAg &% [B-beniyi3-ltderdapothylang-2-oxat Frexa
B BeNnzy | OXybRdeluniy largénmet hyG while-stivion e

M. p. ;- addifionhieonr] After termination of the reaction
1] € rvatrapiad nth 3 Nsodip ydrede Geiption ang as
. as - 2Gnd3ile. sUifate the solvent
V1 - 3- dhecalih eregipitate. iedlteiRd
128-Yield: mp (B98N0 drogen fumarate salt nelts at 207-208 C);

g

is evaporated under re

o rnd seqppptsliqed fiem: 'oripPe

iro{f$i6dca

-gpzdia@;tspiro 1d
u?é'% X ("(;5% 19 sir
to joujgl wi

ced pressure.

1emcarB 8-diezaspirel4:Sidecang, e R HPAMG ; Gyt e

anhydr ous

obgssi untaesatee 18188 % of E - £ 3G A4 SlidchieOm .. figk136 -bpurs. After
Fhlabpireid Sla6dahs @l.prige@7 t-loe resi due in
R Hydrdgenathieatecm.pa @ity ous

EP 0 412 821 B1 al um num

1.Q.4 W o WS

- é—ge% l?-q;%ﬁ'gﬁnéﬂ&dl@ﬂ?&yi-ﬁoXS—‘GWbiW.Wﬁb dhgdiugeadtitipleem Py 168-17The
e ;:pr.Oq%g .5'05‘{ ained 1s recrystallized fromn-heptane to give the pure
g substnce in-78.5%yield, ‘mp.: 57-58 [err]. Analysis: 5
B nefhiuch-oxo-8-hRerfokycarboryB1-&@-3,8-dzaspica Al
starting naterrals the fol | owing conpounds may be prepared in
nalBgousy gENEBE b 3.6g biphanyl ehiorof@inaly ichel of mejhylens ufion o

decane) Usi ng t he

re ﬂrop'ped into a sol

[4,5]décane in 30 mil of methylene
| at; room_temperatyre, for.on
lutsd wlﬁé?&agﬁﬁy‘eﬁ%hi&:j&eca o
vaier. After drying over anhydrous .
e i3 o Hakinb 8 tfle HARCAN
ol to obtain the title_substance in 82%
azaspiro[ 4, 5] decane,

WS | - 4- met hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi ro[ 4, 5] decane, mp.:

Thydr ogen mal - eate—satt—mp—
ST T calculated for Crahe

TOo9. 10U Uj,

«N204

Z\

| C 66.26;
found: | C 66.33;

H7.02;
H7.10;

N 8.13%;
N 8.10%.

7 Using the appropriate starting matorials the following compounds may be prepared i

" manner: ‘ N N
' 3-Benzyl-&benzyloxycarbonyl-4-meﬂ1yIe‘ne-2-oxo-1 -oxa-3,8-diazaspiro{4,5]decane, oil;

nh an analogous

8-benzYloxycarbonyl-3-butyl-4-methy|ene-2_-oxo-1 -oxa-3,8-diazaspiro[4,5]decane, m.p.: 47-48 °C;

11

' 8-etho'xyc'arbonyI-3-methyl-4-methylene-2-0xo-1 -oxa-3,8-diazaspiro[4,5]decane; m.p.: 1 21-122 °C;
. 3-(3,4—dichlorophen'yI)-'4—methyIene-2-0xo-8-phenoxycarbonyl-1

..092 Q7 - . . . . ) .
' 3—me_thyle4-met_hylene-z-oxo-8-phenoxycarbonyl-1-oxa-a;&dlazasplro[4.5]decane, m.p:: 118-119 *C; and

_ '4-meth'yIene-'2-'.oxo-B-phenoxycarbonyl-a-propylﬂ -OXi

-oxa-3,8-diazaspito{4,51decane, m.p.. 220-

a-3,8-diazaspiro[4,5]decane, m:p.: 96-98 *C;



t mp. - 132[err] 8-Benzyl - 4net hyl.ene- 2-oxo =
enyl -1 -0xa- 3, 8-di azaspiro[ 4, 5] decane, mp.: 134- [err]
-Bénzyl - 3 |sopropyl 4- et hyl ene E’i,@;ngm ga- 3 8- di azaspi ro[4 5] decane
-2-Benzyl - 3 rret hyl - 4- met hyl ene- 2- oxo- | - oxa- 3, 8- di azaspl ro[ 4, 5] decane
y'dr ogen(cpememilene-20xp-3-nidpylAlcka-3,8-diazaspiro[4,5]decane :
enzyl - 4met hyl ene- 2- oxo- 3- propyl - | - oxa- 3, 8- dlazasp|r0[4 5] decane
1dr 0gen Acuspeasian, contaiping 0.5 §®f 1074 by Weight palladium-on-carcoal catalyst in & mi of water is added
‘tert - biot thp -solutiast pfy 5.8 ree o Sdanzyigypareanvbdsraeiirvisnerd-oxo-3-rrapyB] Mmaamrﬂam 5]d
cane 5A desenetip #h mifof methangl &0 Hhundet argen while Stsringa e thisymigturei 1 wF of A5
Hl or i dehysfaging p@jﬁﬁ@@ infredyceq. apd |ther fegntionymixiyreis gef@;ed for 1010 15 mrnutes After coolmg
-benzyl 93 @rtp "99[}‘t mootatyre @pd, filiering. oSiothe, catalysy 5'9§°'8Q"H|sa?Z%P§\E§‘F°F' tadyead-pressyrg, 30
of ms?'W’l‘ 8 FQS’F"F’%’ ‘ffe’? '°§PV§‘6'FF°31"°'0 b’“zd’,"w‘lrgf"é the titp © 'P!ﬁ’“"‘{ i &P vl
eact i on™fY’ e deS, E rre’g %Prrht goﬁ%)erature Lor ope addi ch onal 'hou .
fter term pra?r SnapBPp’ ’?c’f‘?‘%’ ® WRUPEPPEMPL LR AR " OB
thyl enge mupqr.a%ns.s S g di Egi;ﬁs&!c g%eg%vﬁaow de sol ution and

shed "t Qusbréhy rlo13- 006 Gar, dw;u W @nmédrcous magnesi um
m fate LRgn g,exée(%adhﬁ,y,gyg,mr&)‘; . After adding

1eX 31 €3-bityHabibtilyRied-Elbh@- 1t&}£-aaelak£p.&rﬂ§aeeante e 1's fl b ter ed of f and
€LY St al-hithfibhela: dREB-pAeAPK 10gR3-0.8 diakddpiRP SeBarb 1 p} 151186 SODSt ance in 82% yi el d

: 1258-fbrBuld-4-Metaanei25xo-1-0xa3d- Biarhplrigi5ibevand, Mip:[1361386.c26; H 7.02; N
. 13% f Bheptll-4-hfdrdxP-4-dibthyl-d=bx6-10ke-3,8-dibkalpirdid Bideddné, mgp.i 13e-1€pPC;0pri at e starting
t er i al S{2ihiedimethbxyphenglet glib-bycnpkg-4immthykERoxpl epe3, e dadaspiald Siiaccha gows  TeB1AET
-Benzy| <@- benzyl oxycar bonyl - 4- met hyl ene- 2- oxo-1 - oxa- 3, 8- di azaspr ro[ 4, 5] dec
ne, oi | 3-benzyi-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 77-79 *C;
;benzyl 0x E%Wbﬂrﬂ'y!*w'@ﬁt?cﬂxﬂﬂﬁ%@'W?R‘!Piéﬁlﬂe‘@x%mi oxa- 3, 8- di azaspi ro[ 4, 5] decane
™ Iérm hyleney2-oxo-1-oxa-3, 8-diazaspiro[4 51decane, oil;

- et hoxy%'%i’rc r4-methylepprooxont-oxadiiadsrairoit gdasanemp 144142 fiaz aspi r o(g 4, 5] decane

- i3, f-g ﬁhoxyphenyl ethyl]-4-meth ne-2-oxo-1-oxa-3; 8-d|azasp|ro[4 Sldecane, m.p.: 107
.t3d|c orophenyl ) - 4- met hyl ene- 2- oxo- 8- phenoxycarbonyl 1- oxa- 3, 8- di azaspir
[4, 5] dg'l%-gﬁ%‘g—ﬁ? .. 220- [err]

_ A 2O onyl - - oxa- 3- 8- di azaspiro[ 4 decane,
i gl T8 ¥%g{]phenoxycar bonyl - 3- propyl -1

oxa- 3, 8- dh%lﬁtﬁ:ﬁ'cf;ﬂ&rﬁ}ngﬂgﬁ%@-ﬁenzmwr éﬁﬁ{rﬁﬁf j-b-0x0-1-8xk23 8-dfbdedpifopas)detark Gn 42
~met-hy | @ie o5t AbManst 8 iR Y the prostidls of 095 6 loPivamEid 1Bk Ate%sleaﬁ SBISIRE 1 0N
ont- ai i gagadimeonGhartoall EftaysY undei @gdFoup SirfirClolisn: .ﬁrﬁms@ma%bor.ﬁ@ha onlrmxtéﬁe rad of
of i srodtl thperatbret thecataist it ifiistedOdif, Masheddwithfmethanol and after’ combining the filtrate with the
engy | vashings the sytltiod isT@lapuyaternendd- redueed priessrsO lyer thbroogtily Biufktich e asiple ofid, 5] -
ecane iaetdis thé cigétaline tpnainat| obained isrﬁltt}redmfﬂmd dhind) Corui\xM”thd Hitlstbinpaiind @n. 9.580 yieldi s

i Xt ur e Mpal920P4 46. 8% aqueous hydrazine solution is introduced and the
eacti orAmaivsitture is refluxed for 10 to 15 minutes. After cooling down to
odypitenperature and filtering off the catalyst the solvent is evapor at ed
nder4r educed pressure andcarmtﬁfmngmorat i-on resijdue | s recrystallized
-om benzene 'to give the frtfe ] mp.: 96-[err]. 10
Si’ng the appropriate staﬁl ng 19 corrpounds may be
repared in an anal ogous — 2-loxo-1

oxa- 3, 8- di azaspi ro[ 4, 5] decane, mp.: 106 [err] B

Preparation 3

8-[4,4-b_is(4—ﬂubr_ophenyl)-3-buteryl]-3-ethyl'-4#m9th1iene-2-oxo-1 -qxa-3,&diézaspiro[4,5]de¢ane

-A mixture containing 7.8 ¢g of 3-ethyl-4~méthylene-2-oxo—1-oxa-38 drazasp|r0[4 S]decane, 8.5 ml of
anhydrous triethylamine, 80 ml of anhydrous- méthyl ethyl ketone, 0.3 g of potdssium iodide and 16.7 g of
4,4-bis(4-fluorophenyl)-3-buteny! chloride is refluxed under nitrogen while stlmng for 15 hours, then. the
solvent is distilled off under reduced pressure After adding benzene and water to the residue, the benzene
layer is washed with water to neutral, dried over anhydrous magnesium sulfate, fillered throiigh an
aluminum oxide bed and evaporated under reduced pressure. After recrystallizing the resrdue from' ethanol,
the title product is obtained in 68. 7% vyield, m.p.: 138-139°C.

e Ana nalysis:

R
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opropyl -4 rret hyI ene- 2- axo- 1- oxa- 3 8- dl azaspi ro[4 5] decane m p.
[err] 4- r-ret hyl ene- 3- (I --napht hyI) 2- 0x0- 1- oxa- 3, 8-di azaspl rof 4, 5] decane,
;. 208-[err] 15 EP 0 412 821 B1
ity —4-net. hyl-ene- 2- oxo- 1- oxa- 3, g di-azaspi ro[4 5] decane, oil;
ret-hyl.ene- 2- oxo- 3- phenyl 1- oxa-'3, 8-di azaspl ro[ 4, 5] decane, mp.: 185-[err]
_e;ggButCyl - 4- et hyl en'cLalculatgdforCstzal‘?zNz drazaspt r0[4 bj Jecane, mp.:
yeptyl=4: hydroxy 4- nef hyl - 2} @@21i- )M.&,E-EB;&&asﬂlers@‘[ﬁﬂ, 5] decane, mp.:
['err] . found: C71.32; | H646; | F875 | N6.58%. ' - _
2- (-3, 4-di’ rret hoxyphen Yet nyT | - 4- hydr oxy- 4- net hyl - 2- oxo- 1- oxa- 3, 8- di azasp
[ 4, 5] decane, mp.: 190-191 20 * C; 3- benzyl - 4- net hyl ene- 2- oxo- 1 S
oxa 3, 8- §| azlgqpl ro[4 5] decane, mp.: 77-79 C '
/1 - yl ene- 2- oxo- 1- oxa- 3 8 di azaspl rof 4, 5] decane 0|I
A PERAN AN : 2k0R- Va R iro[45]decane
¢ycl #hexyr=2-TET Nyl €ene- 2- 0X0- -0xa- 8- di azaspi ro[4 5] decarne, m
1-142 C;- 35 g of 3,3-bis(4-fluorophenyl)-2-propenyl bromide dissolved in 50 mi of acefone are added portionwise
“2-1 3, 4w 0 Rkiire xaoptaiaing 16)88t & yof |4-hycnoes-4aypbtayk@-ogo-Jicprogy- M&%&@a’afpéleéégpf?@i 4,5
ane, (preparod dsihg-tdfroceSs ddRprihed inafrpigration 2 above using the appropriate starfing material fro
=1y dr OX yPiépansibm e} @bovs).cantl-4ka.oBarbydipus ALEpRiyM, Catbasfa i, 6 mhofaghyquy gostone at
ont ai i ngori t@npgratyi’e over 1 hour while stirring, then the reaction mlxture is stlrred at room temperature for an
Iyenzy| daddifionsbk mmfhyﬁ'temcpﬂdhel'"%&aamea@ ﬁ" F‘F‘Sflf s j° o D
=95% met hatelesidye é?"lsﬂlkled‘ '?eﬁzef'?lé" § te' %’ EbYdilE gy an
ae Ei $ff 4

42"g of solon I§yev V. o
tirripg #dgingIphedng,; e%e )ﬁﬂ"fzsf“ 3B n q?ﬁg reaction m xturg'rletdoio:“:,ég\f)e’(r;iﬂg B
rperat u?%"’P\'ﬂQ"&%ﬁVéYlﬁl ered off washed with net hanol and after
i, ni ngﬂﬂé——‘fl Itrate with the 35 vvashl ngs the solution is evaporated
nder reduced: pressure. AH-e+—hRer-eught-y—trturattmg tiey esi due with
one the crystalline pGMB@ﬂf%sté'r e’if filtered off hnd dried to give

tiée corrpound in 9.15%yi ¢l ¢les.d4m Q- Hsj;QZ[erars]z;. A8 1486;s|  Cal cul ated for
17C'51.60; H 7.58;. 143[,,,1;5 0(46944cumd.79; € 850; 38\{6.12_%:[_7. 55; N 15.2% 45
Epacati on. 3. —

4- bIS( ng .l. (lg'o‘i{,(_) hgﬂgﬁ‘ it ﬁrt]e\é lert g’dd% Q%leL?él rﬂ]ﬁltoﬁéﬁl aﬂf-ia@ séhition 1o B Sthetedd- di
L ol b §§ gﬁgg a;a%mpsfa& ‘hsuﬁﬂ %caaaeass s SoBdribaf in the

di&?im yl ethyl ketone, 0;3 g of

. ;43-#%b&&;ﬂr—i—h&mm&k&nwﬁ)@-&&adﬁwmnyﬂd@meor mde
At glp"pj,;_t,g_@gﬁ@ |Ie stirring for 15 hours, then the solvent is
1t _3§IBQ@Iﬂu6r8§Hém¢ m@ﬁmwwdroMmprwmmghwbemewa-éMlamp@M o t he
due, hk{ﬁn 1%eRIstda rhipl 25628070, de bed and evaporat ed under reduced

sure.. After recrystal lizing the residue fromethanol, the title product
bt ai n@s&m\%a‘SB 7% y| eld, mp.: 138- [err] Anal ysi s: 12 EP 0 412 821
Calculae or [err] o _
3-n-butyl-8-(3 3-d|phenyl-2-propenyl)-4—hydroxy-4—methyl-2-oxo-1-oxa-a,8-d|az_asp|ro[4.5]decane .hydrochlo-

_ ride

' (a) 10.7 g of 4.4-bis(4-chlorophenyl)-3-butenyl bromide are added to the solution of 4.5 g of 3-butyl-4-
. _'meﬂ'lylene-2-oxo-1-oxa-3 8-diazaspiro[4,5]decane in 46 ml of acetone containing 4.20 g of anhydrous
. 4  potassium ‘carbonate and 0.5 g of potassium iodide. The heterogeneous reaction mixture is refluxed
urider nitrogen while stirring for 5 hours. After evaporating the solvent under reduced pressure, water is
added to the residue and extracted with benzene. The benzene phase is washed with water until halide-
free, filtered through a silica gel bed and evaporated under reduced pressure. The residue is recrystal-

.. lized from ethanol to give the product in 79.0% yield, m.p.: 110-111°C.
60~ Analysis:

Calculated for Czs Haz Clz Nz 3

oo T C67.33; | HE.46; | Cl14.20; | N581%:
gge e found: | C6750; | Ho44 | O 1425 N 5.80%.

Using appropriate starting materials, the followmg compounds may be prepared analogodusly using
the process descnbed in the preceding Preparation:

13



: . B.44; F866 N N639% found: C7132 H 6. 46;
N6, 58% Exarrple 1 9.3 g of 3.3-bis(4- quorophenyI) 2- propenyl

YT de di ssotved in 50 nl of ac%rpwgmagze E’Jldded port|onvv| se to a mxture
aining 6:85 g of

1ydr oxy- 4- met hyl - 2- oxo- 3- n- propyl - | - oxa- 3, 8-di azaspi r o[ 4, 5] decane

-epar ed - Use-[g-tiskerudfopkenfIp3-BLsG I-8-RR flyi4mdtiyRGL-Bko- 0dka-3, 8RR dpES dgdaris ©

APr.Opr i atnep:st2asiiesy material from Preparation 1(a) above), and 4.2 g of

T -d-r__ous P 03-BustHBY3|3-diplich pi2eprapenyi)-4afbthylen®2-oniuke 8 Sdbzaasiol 48 dcab, add: t i3snal 1

CAftesefdiltering off the Inorganic salts and evaporating the sol vent

peler sr edu)@d miots bydreehlodcaeidrselolicdLog 3 mol/litra lconventpatianrarddropped info averbitiedonai di

‘er, dr iok@nduigks-@aidiptierytRspropedyivhmethiidna2exarokatd fedinzedpizol4,Elddcans ipr104 gl of

apor at e@3tedorgia edist ¥nderf stiring. Theleefiep tim@aqtion il siredsat Orte 5° Gries 39rjoutest | s

reci pi t atABer fieringooff, 'aeiefvﬁg“’ﬁ %&Pﬁ%iStV@sfteﬁeN'tE\V'a'sb?fdtqﬂeﬁwwr@?iﬂdﬂ%ﬂﬂemw in
istal s. 3 e A9 Al Cand dried to give the title .. conmpound in

6% yl%l d Anplysis of the base; err] Anal ysis: Calculated for [err] 25

- 68. 40 H 6.62; F 832 N8 140 found - C 68 44; . H 6.79; F 8.50;

6. 12% The hydrochl ori dé G:ﬁchlated@ranaaNmat at ed by addi ng et hereal hydrogen

l-oride solution to an efhereal 3f} e>SPTRF D Rie.46%¢ base, mp.: 233-235 C
he fallow ng conpounds he 5&‘1”4'68 "Wf’Zéﬁ q r QigadgLd |usi ng the process as
esef i bed in the precedi nir?{,’\'w.;! e aﬁg‘ By—Hs+-Ag %ée appropriate starting

at erials. 8-(3, 3-di phenyl)-2 ' _ '

prOpenyIé4h¥droxy 3- |sopropyl 4- met hy1- 2- oxo- 1 oxa- 3, 8- diazaspiro[4,5]deca
' oride mp.: 219-221 C decane hydrochl oride mp.: 255-[err]C

o[ 4, SYdecane ydrochl o-. r|de (a) 10. 7 g of i
- bi s( 415l iee Qﬁgéﬂn)g A: O?J&E’IQXk-bQ@erS{ﬁeﬁb@ SRRt "%mw?rmyﬂlbérﬂﬂ%,go 4. 5f

-of 3- buby ~1hapHify ahh h%@ﬁ@'aﬁ&’ bfiggidshRe Ise
Ce_t ofte CQﬁHeﬂ'nlﬂb whil Qﬂrﬂngofor SOl ALY e@a'ioratingplﬁé @&fdnumdﬁﬁfeaﬁﬁaatp%s&?d t
-~ pot ass dsidué @G.lékdﬁ up W Senknb SGEE RGBS ar AdRiRndBxids oblukhh @nd theil &fabét&&ﬂuddl@tdel’
trogen  vdduded pidsburé.| Thg résittie T8 foCrystaliized \frén® methuiop Oridat tlalyingisy activass@ndarbaim eber
ced pyles the ity produtidn 76.5% gididatpt 89-ttheCr esi due and extracted with benzene.
bagnzenealgghase is washed with water until halide- free, filtered through
Sillca gel bed and evapor at ed under reduced. pressure.. The residue is
ystalr-" I'i'zZed from eblg.@‘ng;dfg& NLBLE product In 79]0%yield, mp.:
%é 111 * C 50  Anapy il L& erH—€-6733, H6.46, O
#20;+ N 5. 61% founf: ] ' i NE22%5] N 5. 8006 Usi ng
pprogarlate startjng n : el :dnf 33 tmay be prepar ed
nal ogously using the process descri bed in the precedl ng Preparation: 13
By using the appropriate starting materials, the following compound may be. prepared analogously
using the process described in the preceding Preparation:
8-[4 4-bis(4—fluorophenyl)-a-butenyl]-3-|sopropyl-4-methylene-2~oxo-1 -oxa-3 8-d|azasp|ro[4 5]decane,
~ m.p.i135-138°C.
() 11.3 g of 84, 4—b|s(4-fluorophenyl)-3-butenyl]-3-isopropyl-4—methylene-2—oxo- -oxa-3 B-dlazasprro-
[4,5]decane are stirred with 100 mi of 1 mollitre hydrochloric acid at room temperaturs for 18 hours,
then the crystalline precipitate is filtered off, washed with water, cooled to 5° C and dried under reduced
pressure to give the title hydrochloride in 96% yield, m.p.: 252-265  C (with decomposttion).

The base is liberated from the hydrochloride by adding saturated aqueous'sodium hydrogen carbonate
solution, and extracted into chloroform. The organic layer is washed with water, dried over -anhydrous
magnesium sulfate and the solvent is distilled off under reduced pressure. After recrystallnzlng the residue
" from benzens, the title base is obtained in 87% yisld, m.p.: 175-176° C.

-Analysrs

Calculated for C27H32F2N20s =~ - Ce
| cesotr; | Hess; | F808 | N595%; |
found: | C69.12; | H6.94; | F8.13; | N 6:10%. '
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, 4‘- bi s(4 1 uorophenyl ) - 3 but enyI ]-3- rret hyI 4- et hyl ene-2- oxo- 1- oxa- 3, 8-
yzaspi r o[ 4,5] decane, mp.: 127.5;

ut yl - 8- (3, 3-di phenyl 2- propenyl )E?’iﬁﬂét 1IBe1ne 2- ox0-'1- oxa- 3, 8-di azaspi ro]
]decane, mp.: 138- [err] 5 (b) 92 m of a hydrochloric acid solution
f 3 nol / | gxb 'eqoncent ration are dropped into a solution:of 5.2 g of

=n= but yl 8- ( g 3-di phenyl - 2- pr openyl ) - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r
-4, 5] deca8¥@3idiphériyi-Zipropengl)-4-B/afdxy-omeihgl-2e0R6-8-pidpyleoxed, 8- tdisdasyol4 5uecana § hdrochlohe
eactlon mdgture is stirred at O to [err] for 30 mnutes. After filtering
ff, the crystalli ne precipitate is washed with water and dried to obtain
he title prddeltioncontaing 126l o 4-apatyl1-(3.3t@hehy-Rplopary)-4-propyicdryamiogoxypiperidine pass e
C'ul at ecpqq)pf slo@wp }netgoxldp ig 80 mil ofimethagal is reﬂuyc@d@md,g%gorlggrﬁo 6§ hours, then the solventIs
@vqmr under fpdgced :pressurN TBe gen;ge i 50 mpof 1.0 molfitre hydrochloric:acid at 0

W’@ ny'P P’—Vﬁi"\w is |"‘§§I}§F oy lce'@'%?‘ﬂ’yﬁ"d Sirlesl o
i & P'ﬁ?’ég‘g??’ﬂg‘”ﬁh E'E’éi’ﬁé“??y t Yt )c A m xture containing 11.0
: aof 1 [4 rophenyl ) - butenyl]4 ethynyl4 hydr oxypi peridine, 6.0
“g~of 1 -naphthyl isocyanate, um acetate and 36 ni
“Of " a-picoline is refluxed ufdslculated ooGeteMisl e stirring for 5 hours; After
fevapor afi ng the sol vent under 1 ed[iced 287 FSEHe~:| MBRBe%ke$i due is taken up in
enzgne, filtered through au@n&nrr U 49X ¢p7_€59| ugesad|t hen evapor at ed
nder reduced pressure. Theestdte—ts—+terystart++zed— rom net hanol under

. Jarlfyl ng by activated carbon to give the title product in 76.5%yield,

99--:]! 01 .* C. Analysis: Calculated for [err] C 76.10; H 5.63; F
, found: C 76. 23; H 5.76; . F 7.13; NS5 25% By usi ng

4, 4- bi - -orophenyl) 3 butenyl] 3- |sopropyl 4- nethylene 2-oxo- | - oxa- 3
'd| azaspi [ D\%ﬁht@%ﬁt@iﬁin S]Etﬁbl-4—m$ﬁ\§le|{ee§ 6x]a-1-of(43§ 8-31lza3pn9[4‘3fdecane 85 ml of

, 480 s( é'lhwrb\ﬁrl%%ﬂ taﬁrwwohs mothyl Qﬁn&%ﬁb o, 3Gt o SIS ke 92 3
di azaspi pos,a-bida-i) &ﬂ?—s&ﬁ@nyﬁ bIGHde G tixbd lrogeh- while8tthring itdr 118 hours, then
Ir ochl or i the aclvet BidistiaroHtuAae eédatedr Resk@s. ASr &tding HenzbkvCdnd Watr & 816 feakilé, 1@
¢ p| t at ebéngeribildybiis evéished frith waler he doutvki} diiethantee anhydroi! nesgindsinimSsulidis, Hiktodcthrioayth
fer- - ragducadalpmim oxide besl ayil \egapbiated tunder eednged rppasbure rAfteiarecrystdiziig yheabsidue rirop. :
Ferr] - (-ethanhl, e ttermuasiucttis atgined IB8.7% yidih en. 1981395 Cl | berated from t he
ir-oehl -or i &ealydle: addi ng sat.urated aqueous sodi um hydrogen car bonat e
ft-ivon, and*extracted into chloroform The organic layer is washed with

'dfl ed: over- anhydrouacum_msjzm@m(jzate and the solyent is distilled

1der-reguced. press =t . 1due from benzene,
R

tle base is obtai T RAnal ysis: so
ul-ated. for. C27H32F2 N 5. 95%
: '(b) 70 g of 8-[4, 4—b|s(4-fluorophenyI)-3-butenyl]-s-ethyl-4-methylene-2-oxo-1 -oxa-3,8-diazaspirof4,5})
. 40. . decane are boiled with 320 ml of 0.1 mol/iitre hydrochloric acid while stirring for 1 hour . After cooling
. down the reaction mixture to 5°C and filtering it, the crystalline precipitate is washed with water and
- . dried to obtain the title hydrochloride in 92.0% yield, m.p.: 238-240 * C (with decomposition).
The:base is liberated from the hydrochlorlde by adding aqueous sodlum hydroxide solution.

_ Anal1s|s of the base:
P
Calculated for Cos HaoF2N20s o
C68.40; | H8.62; | F8.32; | N6.14%;
found: | c6836; | HB68; | F8.50; | N 6.25%.
_ §0°
: Example s

e :8-[4,4~bisLﬂuorophenyl)—3-butenyl]-3-decyl-4-hydroxy-4~methyl-2-oxo- -oxa-3 &dvazasptro[4 5ldecane . hy-
b e ----droohlonde

5.5 mi of decylamine aré added portionwise fo a solution of 10.3 g of 8:[4,4-bis(4-fluorophenyl)-3-
butenyl}-4-methylene-2-oxo-1,3-dioxa-8-azaspirof4,5]decane (prepared using the process as described in
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c. 69 12 H6.94 FB8. 13; N 6.10% -14 - EP 0 412 821 BL

3?dipheny| 2 propenyl) 4- hy hyl - 2- oxo'3 r opyl | ia
pi ro[4, 5] decane hydrochl o- %gﬁi ilgn cont ai ni ﬁg % 6190)(;? e-dia
cerI - (3, 3-di phenyl - 2- propenyl) - 4- propylcarbanDonxyplperld|ne and
' 9_50 re%Qrgﬁo'rl’? Mb% dpProfridte dzasplrol Bt decdns las proparef ih @ owtinas mokiagousrtg 8 f or
0.5 ROLS debcibdd ih PRaps@iodaltin ke mesiajnieas ablieLstitieg. The tagien ispilglysaypthermich e
esi due ghg uﬁtté.ﬁﬂeﬁﬁhra\foﬁthe Ffactioh nfturd indreases Ad #4-45¢ ChAftbr edditionrthe: regetiog miurg)ist o 5
0F "1 Syiifad i EcB tenfifetafiire foi 18 19120 haureoThe cryshaling proeipitatelis fifered i apiied Yitphexane
heg hd Bisd e baseds warisiormesl o i hydwchidide sa btedding ptherpal fiydgarychioride solution
ydr oc hlistitaketné BietPdréeNioyitein dB.6¥nyjsld, mP3240tBA° €. Anal ysis of the base:
___I -cul- atapslydisoof tHecbase} C74. 25 C 74. 25: H 7.67; N 6.66% found: C
40; T H7.65. N6.53% Exanple 5 20 S | |
4é4;j'bl s( 4f | uor ophen%&mﬁeﬁb\t@ml;ﬂrzﬂgeset hyl - 4 hydr oxyd{4- net hyl - 2- oxo- 1- ox
8wodi azaspi r o[ 4, 5] duballc yoy! %r re containing 7.8 g
-3- et hyl - 4met hyl ene- P- 0xo0 é@,igf g a,_sg)é( [ g?.ée ane, 8.5 m of -
phydrous triethylamn fou hvﬂ”rh- ° ket one, O. 3 of -
.assium |l odide and 16.7 g of 4, 4-bi s(4 Fl uorophenyl ) - 3-but en ?i de
r efsl UX EThel follk@vingndmpogres rodyi bee aaﬁlquqswng'eﬂa{ﬂd &sll‘ghﬁﬁu rpé°°°ish%°‘n d?%'ébeé t I's
st 1° qulecedifig Exaniple ancbiiusind thereprrarriete stating materialR e and, yater to th
esi due, tW%ﬂ%@wPh@yM'bwylhﬁ%@d'd@meﬁ'}? T’\é‘pe‘:}y 4’2’ 2'°x 6°\r7%'r ©

nhydr OMMMH?@B?'M a4 Jydrogan °s°s t"
a’por at ed%’éﬂ*ﬂ‘é’tﬂ&t}%"' P _4_@ég° Adpetyl ?’g}’% L VF@,@IQ e régoéi' uggf?? om

. hygliqehlarie. (l pa
o g;fs ity i &
- -b

;[ 32 deca: on e, N 6. 39% f ound:

is{4-fluol En A g -Jm&h 23%o-1-oxa-3,8-diazaspiro[4,5]decane

ﬂ).(—gﬁg g’{ '% F‘b y?‘ HRY: -ethyl - 4}mmet hyl ene- 2- o>‘:o[1]d

/ 'I Y i r 4— orophenyl)- %ﬁﬂﬁ—@ﬁ@xﬁﬁmbﬁﬂ-zwd-homdﬂzaspfromsldlecane

.Slﬁ wﬁcb ifdebdmpsdiioh); i Ng for 1 hour . After cooling down

T h ' %—'i4 mﬂé( H&o‘?oph FEolterA}dh-Hiydrbtyerrhétisyl-2-bxo- 1 dxe-3 Srojazasplidl 4. Sidecanee chygiot at e
--3_ eéhiofiid, 57 o (Withl dbdpdsio)pt ai n the title hydrochloride in 92. 0%
m p&[42 Sa-AddRophery))-Bubutbiyilddyrmyyermathyy - napitey if-psert oxe-3.4-depeplreld oF
hydr@&éﬁﬂeﬂwd@mhue.adﬂemaa@mm ORIy (RBixE s TeBBNR Toh | Anal §s
b3&€:  42-chandttybi-@9atphby-2:propeny - a0 wﬁ-...“
'ride. m.pi 211:213° C (with’ decomposition)is .
L B4, 4-b|s(4—ﬂuorophenyl)-s-butenyll-a-té -buty 1
__;g_ecane hydrochloride, m.p: 220-224 * C. {with de
. '_ 843, 3-b|s(4-ﬂuorophenyl)-z-propenyI]-3 4-d|methyi-4-hydroxy-2-oxo-1 -ox

-"""-drochloride, m:p: 238-240°C (with decomposition); :
e Gl 4-b|s(4—ﬂuoropheny|)-3-butenyl]-4—hydroxy-4—methyl-2-oxo-3-phenyl 1-oké‘-3,8'-d_iazaspiro[4,5]decane
_ hydrochlonde, m.p: 179-181* C (with decomposition); C
8-[4.4—bls(4-ﬂuorophenyl)-3-buteny|]-3 4-dlmethyl-4-hydroxy-2-oxo- -oxa-3 8-dm2aspiro[4,5]decane,. m.p:
o __'1_4_14-145 'C; the hydrochloride decomposes at 203-204°C; -
8-{4, 4—b|s(4—ﬂuorophenyI)-3-butenyl]-3-butyl-4-hydroxy-4—methyI-2-oxo-1 -oxg-_:j,.,a-:dia,za_spiro[4,5]deca'ne
o _hydrochloride. m.p; 220-231 ° C (with decomposutlon) . L

szaspliol4,5decans ‘hy-

Example 7.
’ 3-(4-chlorophenyl)-8-(3; 3—d|phenyI-2-propenyI)-4-hydroxy-4-methy|-2-oxo-1 -oxa-3 ,8-diazaspiro[4,5]decane
- ydrochlonde
A solution containlng 6.4 g of 4—acetyl- -(3 3-d|phenyl-2-propenyl) #hydroxypipendme and 3.4 g of 4-
.chlorophenyl isocyanate in 30 ml of. tripropylamine is gently refluxed under argon while stirring for 3 hours;
- then the solvent is distilled off under reduced pressure. After adding benzene to the evaporation residue,
. the insoluble materials are filtered off, the behzene solution is filtered through & silica gel layer and the
. .solution. is .evaporated under reduced pressure. After recrystailizing the crude product from a mixture of
-gthanol: and -hexane under clarifying with activated carbon, the resultant base is converted into its
__hydrochloride salt by adding & solution of hydrogen chiloride in diisopropyl ether. The title hydrochloride is
> obtained in 47.3% yield, m.p.: 297-230°C (with decomposution)
. Andlysis of the base:
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. C'68:36: H8.68: F 850, N-6.25% 50 Exanpte 6 :
A 4- bhs( 4- fluorophenyl) 3-but enyl ] - 3-decyl - 4- hydroxy- 4- nethyl 2- 0X0- | -

tionwise to a solution of 10.3 4, 4-bi s(4-fluorophenyl) - 3-

i.on 3 above usi

he process descri bed in Prepér@tﬁam 91598n 207.88; JoN58%zdne while - -
Z8T1°rring. The.reaction ijsfowd dl G762 t|hdBtkc| £hd4e; heNiS8R%erdat ure of the
sgeactioh mxture increases to 44-[err]. After addition, “the reaction

ransformed Tnfo its hydrochlorlde salt by_addi ng ethereal hydrogen

5140--141°* diochighdal ysi s of the base: Cal cuI ated for-ferr] .C 71. 80; H8. 1
:E. 6. 68; "N 4.93% found: C 71.88; ~H8.33; F 6. 61 N5.11% The

fol | owi ng chpédwricontaining G ane s—m;n y-dethak-oxail o3 Sidiazsprirold Sklocase (pre-
zeescri bed PRAd ¥sing the Rrecess in gr éb%\’ﬂéfs' "‘EISFP "Q‘h%‘a algsial fromePrenagation
OBt eri ggs abogg, 1? Qtﬂ o AA-bi( ut@ymfr@l rous. potassium carbonate an
I hce{ ho Xy dide llh E?g g ntl xed under argon while stirring for
X ne, the
eco ose £§' % r ton utra rled over nhy ous m esu sulf:\qzﬂ‘ d%ﬁen e§? stglvent Is
mp re SUre. tallizm

4+bi s(4-

4, Analysis of the base:
-b| s(4- I'Ubyr‘O‘p‘rTETTV'I“)"-S butenyl]3 cycl oheXyI 4- hydroxy 4- rret hyl - 2- oxo- 1

0)(8. 3 8- di azaspl I’O[4 5 OCI Ot uc, T 256~ Ltl’l’] r (WI th
conposi.ti.on); }Ca'cu'atedfofnastuClzNan S

+13,
oxa 3 ,.8-di azaspiro[ 4, a}aﬁent:ane:dsyadtr D¢te.68; i| 0@ ,13.62;pf N3A8%230 ~ C (with
ecorrp05| ti on);
-benzyl - 8-[ 4, 4- bi s(4- quorophenyI) 3- but enyl ] - 4hydr oxy- 4- met hyl - 2- oxo- 1-
-3 8- qbagm|er90[4 5] decane 25 -hydrochl ori de, m p: 179 181 * C (W|th

aspl ro[ 4 dechiefmnedide Nydro- chiorrde, mp: I55-[err] "(With deconmposition);
., 4- bi s(4-TTuorophenyl) - 3- but enyl ] - 4- hyd~r oxy- 4- met hy] - 3- (|

h decofpdiszaspioft.Sidedane [Rxapwd11 blwve]] an@ 0Lt inl ofcrotingh dndlide uronf)o kcfamethyl isobutyl
ydr ochl okdtahe is raflpxed A (2 [myrsr }A(tqmqoblvnd@gmrpmscpryataﬂhg precipitats is filtered off, washed with
3, 4- bi disapronyLihessioeind 1o)0" S.and dyiseiiy biye &1.3% vield otthe tiei aatsmary pmmonium sakt, m.p.

38 er r] @#rFBH' @econposi t | on? hydrochl oride; mp: 179-[err](wth
e(;o mdg, t i &pgmples of pharmaceutical compounds that may be prepared using compounds accorclmg to the

presen invention include:
a) Preparation of tablets

- 48 50.0 g of active ingredient are mixed together with 92 g of lactose, 40 g of potato starch, 4 g of
polyvinylpyrrolidone, 6 g of talc, 1 g of magriesium stearate, 1 g of colloidal silicon dioxide (Aerosil) and 8 g
of ultraamylopectin and, after wet granulation, the product obtained is compressed into tablets containing 50
mg of the active ingredient each.

50 b) Preparation of dragées
After coating the tablets prepared as described above in a known mannei' with a Iayer comprising sugar
-and talc, the dragées obtained are pollshed wuth 8 mlxture of bees wax and camauba wax to obtam ‘dragées

welghmg -250 mg each.
55
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utenyl ] 4- nethylene 2- oxo- 1, 3-di oxa- 8- azasp|r0[4 5]decane (prepared using
he process as descri bed 32T Tpar &
the appropriate azaspir —§y£¥gﬁ3¥§@ﬁh 4N2?QGAJ°d in a .aaader anal ogous to

- Ehl %] evaporati on sidue froi etharﬁ!y the roduct
h l
@uazasps& vil ﬁu%'%% mf:fi&ﬁf ﬂ,ﬁm ﬂe.mpzso-@% fﬁ:\&of o ’#post" on

oX : ..
-3, 8-di azaspiro[ 4, 5] decane hy- dgpghﬁgrafpgﬁ 5 m of decylam ne are added

ng.

ixture Is stirred at roomtenperature for 18 to 20 hours. The crystalline
reci pitategamglo§i | tered of f, washed with hexane 5 and dried. The base is

hl ori de sq#ubns(mma@mbﬂ)a-mtehm mm-uym«wmym-mde-mma é’-&iaﬁ%@mmsn&canm Py-: '

3;

) ;

3, 32bi s(4-f 1 uorophepyl ) -2 oroapen) He.e: | ul:lyb.--‘ro.;ék. hwdmmxy-4 et hyI _2- oxo0- |

0X

1[4, 4-bi 9{3%-6.&(41%@%%@ bmsarbmmwllﬂww@tmahﬂzmﬁwmm %%Blm&xsfyrﬁsi 8= di a

pht by ) - 2 mirel sfox a-g30f8-[Hideusisiubioptody e propbeyt ey dioycs-éihy @rokel @ propyd1forer I |



- bi s(4:fuorophenyl)-3-butenyl] -3, 4-di met hyl - 4-'hydr oxy- 2-0xo- 1

oXa- 3, 8- di azaspi ro[ 4, 5] decane, m.p: 144-[err]; the hydrochloride.
c,orrposes at 203-[err] 8-[4-4-3 | orophenyl) 3-butenyl]- 3-
et.hyl - 2- oxa[ 4, 5] decane hydr ochl grgrdé#eﬁhf‘ 4 229- [err] (wi th deconposition).
xanple 7 3-(4-chorophenyl)-8-(3,3- dlphenyl _

2- pr oped)Phepardioh yilapsises4- met hyl -'2- oxo- 1 - oxa- 3; 8- di azaspr T0[ 4, 5] decane
ydrochl oride A solution containing 6.4 g of .

cetyl - 14¢0Gg 8t attiyecingrbdicdt gre ety m&emgodotharyquh p@groﬂsodﬂmalauiyl&uw @80 g of
fit-or-op hetamgh: 2805 ofylaciesb.c4 g 0f Goiddl silidon diokiger Aprpsit pridnig ioEmeggmasilny steardtd, ihemdheunder
r gon swhiiktireds isieyedrapd ffilled BtoHwrsr gelating: capsuldscio Dblaipcgapsules coritaining 109dma of activeder
educed Ipgrediesteagh- After addi ng benzene to the evaporation residue, the
nsol uble materials are filtered off, the benzene solution is filtered
hr-ough ddP?PF’F@a%PquW@? and the sol utron i s evaporated under reduced

ressure. lrecr stalll |q t he cr product froma mxture of: et hanol
nd_hfé’xaner dﬂ ag}? ??7

eW{iregtgorou gv Q{Pr 2%%? ZE:‘:‘)% r:11-70 t?)ase
N\ erted J1i i
:4? ga‘ip ﬁ:éﬁ: ';%gi%{ogsu %:ﬂr . % r&{u mniniglpou ntoQ:%gli

osrtlon I's of t
25; 5 73@6 found C 71. 29 H 6. 14
M) Ereﬁﬂgﬁbn E?@é’ﬁpé o
T+ 4 bi s( 4- chlorophenyl) 3- butenyl]3 but yl - 4- hydr oxy- 4'nethy| 2- 0X0- 1- oxa
:8 dlazasplrot4 5]decane hy 10 drochloride A m xture containing 7.27 ¢

=3-butyl -'4- hydr oxy=&- m %%ﬂﬁegégenéor =t azasplro1 , 5] decane (pre-
a%edzausr ng the prodgess i :

S appropriate
arting nmateri al froleww@tron 1 (a) above, ) :
= bi s(4- chl or opherjy$odiumhydodds/ | br oni de, 4.98 g [of %ﬁrﬂyd
onate and:0.6 ¢ |oftiEa@¢dssi umiodide in 73 nl of MPeyl
gently. ref | uxed Ln'&é‘?g'"a( HW?’P’@”’%’F?*\‘?@H‘@'“%? 6 HoQs.
wn, #t he i nor gani ¢ PpiyacHylic 8l of | washed wi%¥9ne
”one ~the- ﬁltratq ?ged with water to neutrlal %8

: 0 g .
jnesi um sul fate ar &§uss?|h%gg;m distillgd gfd

I

'OuUsS pot assi um
‘i sobutyl ketone
After cooling
hyl i sobutyl

A
sure;. Alter recry evaporation r
dugt . obt ai ned..i's lei
ipi t.at ed b?/ ‘addi ng fre
‘of -t Herogi]”; TWite By IRORY
i S drffef n@ma%aébapw &fﬂ? a%qrsr jihe

%@;Q‘;““’t fpa

by

j z-—,i:"' R :’-:7--'
! ‘: yon; g

©GoNpas) bi-

Z‘ . .:-Ofl
‘E?(

% I %34 ﬁ;{yﬂon m.%v. ;3‘ d' 0 2 g% Lgf‘ tfz;
;98 our. arg { it pr O |
= e e U S PR

1 Ing’ suificlent dis I.Il:d t th
3,3 ng&gfo gy ,:.-;;rga%n"? f"Jr g e i e b rvo"fryvr -0
s di-azaspiro 4 decane [ Exanple 1 above] and 0. 7 m of nmethyl iodide
_OB_ Giaimé et hyl |sobut_yl ketone is refl-uxed for 2 hours:. After cooling

N, t [oraiis Yor b folléWing Comtaeting:Swates S AT, BE, €HDE, Ok FR, 6BSITA, 1, D SE

1. A compound of formula (1),

, P.-'hl' | | o - .0
,L=CH—[CH;),—N
2 — X=N—R (1)
_;._th REREE ©om, od
: -=-wlroroin : _ o
R.. represents a hydrogen atom or a Ci-12alkyl or Cs—scycloalkyl group, or a.car-

bocyclic. Cs~1oaryl or carbocyclic Gs-1oaryl-C1—-salkyl group optionally substituted
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di i sopropyl ether, cool ed to [err]and drled to give 91.3%vyield of the
title quatemary ammoniumsalt, mp.: 232-233 C. 40 Exa anpl es of
pharmaceuti cal conpounds that my be prepared using conmpounds accor di éih

the present invention include: &P ®AtH8etBIon of tabl et 3mmu“ Inmml
active ingredient are m xed together with 92 g of lacto p

starch Lyl pyrrolidone, 6 g of talc, 1 g of tragnedi uth

st ear atcéémga'ﬂ%gp‘i% $496i dal silicon dioxide (Aerosil) and 6 g of

comr cxaelt s raierd A *"*”Eﬁ"ﬁﬁ&?’% it °£9°E§£%%? %Eﬁﬁ%

b) Pgemarsl.ee.e% ﬂ@agﬁn

above irediekiad manner w th a ayer corrpr|3| ng sugar ragees
obt ai ne are polished with a m xture of bees wax and car nauba wax to obtain
dr agees) PRpétion gf sipfbsi@ieeach. 55 EP 0412821 B1 Preparation of capsules '
100 g of active ingredient are thoroughly m xed together with 30 g of
sodisam | afiotg! alisariofirits are ca8lateay fafons sapposkory?80 g of | actose, 4 g of coll oi dal
si | i con d1090i g of sdiveningriedierdack Borgughly miseghiogathemwith @60.G1ing ,of taktese. t171A0.00mg blir e
i s si ewerpositety basp|(ed- WitersohH) eregmadet npltenc eqoled| tes350 6 adtthe mibturp of [thes active
cont ai ringrrgientoand lagtoss isgeixgdithereintg peieh) @ hemagaeizer- Ty PRIdugh aptainedia pejred into cooled
supposPP’B‘H“E‘édsiﬁa"hS"RHQBPE’W%H"PS%Q‘?BWs are cal cul ated for one suppository)
100.% rrg of active |n9.red| ent are thoroughly m xed together with 200.0 ny
of="t-ac tPHEEPEHIPR B HPURRPIYP® suppository base (e.g. Wtepsol- H are nade
molten, cooled to [err] and the m xture of the active ingredient and

| actose i s m xed thetreift-o—usi Ag—a hnnnnnnl zetr—The l\l"_ndlu:‘t obtai ned is
pourgd into cool ed c@mmnmnd@mmmhswypma tory wei ghes 2000 ng. e€)

Preparation of a sUspgshgbaéiemponents in 100 nl af tRggsuspension: Active
I ngr edi ent Sodium hydroxide - 1.00 g Sodilumglagdr dxi de '

0.26 g Citric acid| Citric acid .=..d@g§0 g N pagi n (rmethyl
4- hydr oxybenzoat e so:dpay'n(&e{hm4-thrJ;begnz35esodiumsau) 0.10g Car bopol 940
(polzgacrylic acid) | Carbopol 940 (polyacr@ic3@d)y 96% Et han¢gl 0.30g

1..00..g Raspberry f |ja98%Ethanol - 10060 |g Sor bi t ol
(Aqueous sol uti on qfRagpiSdyry flavour 71.00 g Distilll ed6datdr up to :
100.00, m 4 " Aer ogi $orbitol tiiueeyssolutiod gh &gk " and " Car bap80y After adding

Caf bapol in little p‘?i?tﬂ'?%‘fﬁeftuetq he sol ut L on of- i @P%!“hrd Ci tr| c acidin
20n1"’°of distilled R s R R
: "Abrosil”, "Witepsol”, "Nlpagm and "Qarbopol" are éll Régus_:ered k% -

After -adding Carbapol in little portions to the solution of Nipagin ‘and cltnc acld in-20 mi’of dlstllled
water under vigorous stirring, the solution obtained Is left to stand for 10 to A ] 'hours Subsequently, the
amount given above of sodium hydroxyde dissolved in 1 mi of. dlstilled water,ﬂ'tbe aqueous solution of
sorbitol and finally the sthanolic solution of the rapsberry ﬂavour are dropped. in under stiring. The. active
ingredient is added in small portions to this mixture and suspended by using a submerged homogenizer.
Finally, the suspension is supplemented to 100 ml by adding sufﬂcuent dlstllled water and the syrupy
suspension is led through a colloid mill.

K ;4:}':..‘&f
Ny S g

-~ :..Clalms
_CIaIms for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, iT, LI, LU, NL, SE

1. A compound of formula 1),

pht B | 0

0 | €=CH—(CHy),—N

2/ C N—-R (I)'

Ph° o CH, OH

wherein
R represents a hydrogen atom or a Ci-i2alkyl or Ca—gcycloalkyl group, or a car-
bocyclic Cs-10aryl or carbocyclic Ce-10aryl-Ci -4 alky! group optionally substituted
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or -

.Lrjh'd'érff‘iri"':g"dj_'r""d'us'.sti rri.-ng, the ;'édl'ut.'i-dn obt ai ne‘d_:;i s Teftto stand

012 hours. subsequently, the anmount given above o ' ﬂe
ol.ved . in:1.m. of distilled V\/agﬁ-r..&g%aggqous sol uti lm m' E ﬂﬂ‘ n

jal 1y the ethanoic solution of Qe rapsberry flavour *are dropped in

er strring The active Ingredient |Is added in snall portions to this

ture and suspended by, msi%aﬁ@.riﬁbmﬁﬂeﬂn’bﬁmm atems, Gri-salidyl] §; Crt-fatkoxy

spensi on i's suppl enenggghst © 100 M by adding sufficient distilled water .

- the - SYT UP,tSHEBRNS | Wiich rhayl IRCthé: bl aiffareatobdoty regbrendnit b Phelybgroup unpubstiieg: o

> fol | owi ng Contract i g9 silisitiieds by Adne IBE, maBh, hajogen BRMSER _Cesg'kyl-TCGm::ko ",

““SE,L. A"conpound of trihamnatiygrods, orJ0droi Yroges eptieially @stegified by a Ci-salieno

)resents a.hydrogen asoyeer a [err]al kyl or [err]cycloal kyl group, or a

- [err] -bacyclic [eisnloaRyl or carbocyclic [err]aryl-[er | kyl

i-onal-ly - andspticaluscbrslar® mixtu@p tigpreel; Angs 2l spiyates, "VJ'*“"S' a"_"g Ghdlf o qublifip

111111111 hirinbdided s thbredfl 1 c) Preparati on of capsules 100 g of active

ngr edient are thoroug‘gl %'rﬁgéeq. %?e 'e%%g%g:‘gg;ohp-go% si); sodi um | auryl. -

i fate, 280 cgmpeund gaeiifed 1 ohy Blf . {«8b3 Qlafbdspifld 61deshe hy-

ioxi de r(Aewsﬁl%;W‘"Bmg"eB?"' AR roé(feg'reéf'g,a' Chen the 5 Tmxture is

eved and fHepee; hard gel at | ng, - dloRy-B6oA L oa-§ 8- Hiabbshe4BRatand Ni NQ
‘ & ;’E’S &@xg{oﬁwvlgﬁé'ﬁ%@?%?@%g@?i oﬂl of suppositories 10

L - b 5hyii-8%ert DG -ERRRRSI-inethyl2-0k6 - 00-3diezhspielt Bl €
Jisl'ﬁj?dczgﬂew&%d tgg-etehg?ﬁw th 200.0 ng of lactose 1700.0 ny

' s(ﬁfﬁm&pheWl&f-&ﬁ&hu-b%utwﬁvﬂwmﬂﬂ%‘?'b@@*‘*@fﬁwp@i“@ and

> mxture Qf o ’th&,ﬁfdxiidé,e | hgredi ent and | actose is mixed thereinto using a

nogenj zer. gerQ§|QQm,%is@hh@6ﬁhady|)43s;upmmmﬂddom@metb\(i‘?@ép'b%?aé'q'?ﬁﬁﬂ"ﬂétﬂ' Each

FpPOSi tory daeind Rdiockidfdd, Ng. e) Preparation of a suspension 20

FPONENt S | did gftalTisomérs tahe mbtisseihereefnend /&l t solyates, fydrales @i addition and quatemary

)0 - g- Sodi Udmnitpiiincesitscioreof. 0.26 g Citric acid

0 g Nipagin (nethyl 4-hydroxybenzoate sodiumsalt) O 10 & 28 i ) as

op@b. 34CA (phavingcauticll ¢ompgaition)which comprises as actbeélﬁg T@?Q&? 00_%' g jum salt thereof

f
d

RIED BT - - ar a'nharmaceutically table acid additio

‘g Rasphusfine i Hlsimoyer a pharmaceutically acceptable acid _ F‘ Orbi t ol
Lieous  sol inafmixurg witly g piarmaceutically .awfﬁt?'af)caénebi dilyent 9" SR er up to
09 m 4 A prdcess for the preparation of 2-oxo-3,8-diazaspirof4;5]decane derivatives of forrhula_(l) as defined in

CH 3 OH .

“ h.j‘w-nﬁer,eih' R is as defined in claim 1, with a compound of formula (),

phi

C=CH‘(CH2_)n:4_Y (D)

Ph"

: :wherei_n Ph1',- Ph2 and n are as defined in claim 1 and Y represents a halogen or a Ci-salkylsul-
_ 'fonyloxy or arylsulfonyloxy group; .
or : )
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: Aerosrl VVtepsoI Nlpagln and ' arbpol ‘are, all Registered Trade '~
; .zks After addlng Carbapol inlittle portlons to the s i i i -
apnd citric -acid in 20 mM of dist t under vigor
=alution obtained is left to sta %Hﬁ?z%ﬁ 12 hours. mﬂ’q H“]Elmﬂ ill
-anount given. above of sodi um hydr oxyde dissolved in 1 mo

Aat.er, t he aque.@mnq;g)haﬁﬂom ,of Rfmedgvipl t ol ~and finally the ethanolic soluti on
the-rapsberry'f avour are dropped in under stirring. The active
redient is added in small portions.to this mxture.and. suspended by
ng a subnergedgﬂﬁ geni zer. Finally, the suspensjon- is supplenented to

fi

00 ms by addi ng ient distilled water hQHyrupy suspension is
ed through a colloid I1.-40 40 Cainms C i ns the foll ow ng
ntracting States: AT, B&CH+ (:EHP%—FR‘I GB, I\ LI, LU Ngvis§ 1. A
onmpound of formula (I) 45 50 ' : g kﬁér] ‘R (1) -Ph2

1 OH 3 55 wherein represents a hydr 3om or a
err]éﬁkyl or [ergkg&éloalkyl group, or a car- bocyclic [err]aryl or

- I-[err]alkyl group optionally s&bstituted 18 EP O

* on'the aromatic ring by one or nore -

‘Ogen at Or@herglr? Hﬂ] ﬁrl.zkaX& n%fe Js%ﬁJeé" % QIUIQO% anLtg ﬁﬂ;&wﬁﬁg(}wnepe% ﬁ he

ame o di ff el GNafined Abbve ol fakhid l?c?& #' ¥ of formula
ubstltued brm gne or nore ha ogen tons o le Kyl [ err]al’kox

B alonethy groups or hydroxyl groups optional ly esterifled by a

: err]alkan0|c acid;y and n o is- 1 or 2, and optical _.isomers.and
xtures thereof d all solvates, hydr at es, ac@—-@rt-lNHRnd quat er nary
noneaim sal ts theredf. 10 2 A conpound . 5 d ed in claim lgetected

the group conpri quor henyl
=¥ but'enyl ] - 4- hydr oxy- gfgﬁ%?@oxa- , 8- aspi ro[-4, 5] decane hy-
C—CH

rachl ori de, :

~[4,4-Dbi s(4-f| uor enyl ) -3-butenyl ] -3, 4- dlnethy“hydro 2 0XO0- 1

oxa- % 8- dlazasﬂ?hb[4 S] decane hydrochl oride, - P

4., 4-Dbi s(4- quorophenyI) 3- butenyl] 3-tert- buty 4- hydroxy 4- nethyl 2- 0X0

xa- 3, dl azas n FlOF[h’ Pﬁl and n are as dafmad above,

L or -

X - ..c).cyclizing a compound of formula (Vlll) as defmed above.
or.

' _d) réacting a compound o_f formula (VI),

* el 0

C=CH—(CH;),—N

Ph CH
-2
45 “wherein Ph', Ph? and n are as defined above, with an amiirie of formula R-NH2, whersin R is as
defined above;

or _
8) hydrating a compound of formula (i),

phis

C= CH "(CHz)n—"'N

-

“Ph



Cane “hydr ochlor i de 8[4 4- bi s(4~d| azaspi ro[4 5]- .
1bmy| al hydroxy 4- it hyl - 2- oxo- 1- oxa- 3, 8- di azaspi: ro[ﬁ!ﬂl ﬂﬁjﬂ l I

ochl ori de, : 20 -

nzyl - 8- 4, 4 bi s(4-fl uor ophenyl fPo 13t8§1n3?l1] 4hydr oxy- 4 ullll

.8 dlazap|r0[4 5] - decane hydrochl oride, and optical isoners and

%I ures” t her gwrersiiR] Pal, Phasand vi ateass defingdlstabe i, anacidid madidh i on and quat ernary

ni-um sal t Sfollowed i¢ ddsirec2& necdssafy, phar maceut i cal conpositi on which conprises

2 5oRt actl Ve i'ngrhydiapsiorming @dwnstinaldrawp of athnadbiainet poragpuntied ifareda (res clefitedratiove intoa

far-maceut i-calkdnpthercompruabdidormula d) asctigiined inclaim 1éueknewm@anperamoni um sal t -

greof 8i n adm"¥oure with a pharmaceutical |y acceptable carrier, diluent or
O g\ggobftqmed tcp@p ppfdhenformulp (s defined above with an acid ‘to give an acid

cipilent. 4.
.. )- 3, 8- di a24diBen d’@&“&‘ E‘P‘P‘\?%Pt ’9 'adt) as deofiged apoyq. pbiaiaed fsia spt it 2
—iarm 1 which ﬁg i?%;ﬁ totogh gavemﬂg P efed cpmasi o e
| ,__arelnRIs a(aﬁﬁﬂf' oye{nta | 'y\ﬁf"f“r? &tpound of formuia (111) 46 2/

o Orwﬁr%kékr%a}ne@ﬁ o Gipd RS 4 B it P esents @

or aryl'su group; or

‘”O. :
..821 BJG. A process as ¢ lmefd |r% claumlél-ﬂn].véeg-;)]vah]ar]ertt]ﬁlll Ja%ﬂﬂs&lfonyloxy%r p-hJJIv; TMfun l&y
_ eacting ,g‘prrpoun ormula. (VI1), rri'

31 el n,s[[err] and n are as defined.above with an |socyanate of the fornula
“Wher e iprobbss Ss AiBimOE fni vl 4 PRE3EE apdritRim § Waeh &wﬂrszag Gﬂrymﬁ Qlitl truNVB &Lt in the

izing t hpresencd.df poadsiumasaRid N gl katdne typs Baient. (V1 i | )
11) [err] Ph wherein R [err] and n are as defined above;. or 30 c)

yEl'i Zi ng8a Apmpessred clafmetion oiimad protdss b) wiichdeinprised cartyiig @uddii themadtiom stegs in a
o;mou rm of ﬂtsoquytgm(ne’h)egiurp @nd 3t tl(e\ﬂoymﬂpmt of the reaction mixture.

9 A process for the preparation of a pharmaceutical composition as defined in claim 3 which comprises
admlxmg a compound of formula (I) as defined in claim 1 or a pharmaceutically acceptable acid
: addltlon or quaternary ammonium salt thereof with a pharmaceutrcally acceptable carrier; diluent or

" excipient.

- 10.. The use of a compound of formula (I} as defined in claim 1 in the manufacture of a medicament for the
' treatment of disturbances of the cognitive functions of mammals.

'-_- 30 CIalms for the following Contracting States : ES, GR

1A precess_ for the preparation of a compouind of formula (J),
“UPhUTy : SR 0

C=CH—(CHy),,—N

2/ o | —N-R (@)

Ph - CH, OH

wherein
‘R represents a hydrogen atom or a Ci—12alkyl or Cs-gcycloalkyl group, or a car-
bocyclic Gs-1oaryl or carbocyclic Cs-10aryl-Ci1-<alkyl group optionally substituted
on the aromatic ring by one or more halogen atoms, Ci-salkyl or Ci-salkoxy
groups;
" :Ph! and Ph?, which may be the same or different, each represent a phenyl group unsubstituted
: 2 or substitued by one or more halogen atoms or Ci-salkyl, Ci-salkoxy,
trrhalomethyl groups or hydroxyl groups optionally esterified by a Cy-salkanoic
a . acid; and
n istor2,
and optical isomers and mixtures thereof, and ali solvates, hydrates; acid addition and quaternary
"ammonium salts thereof which comprises
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"V\,h:er er f [err] and n are as def.ined above, with' an am ne of
nai-a: RENH2, wherein R 1s as defined above; or e) hydrating a conmpound of

ol oey ek (1 Terek g n, £ 0032 2 | I

owed if desired or necessary, by transforming a functi ohalt gtoup of a
us- obt ai ngy egcgﬁq:rpwﬁ@omdoifarmu(a) (1) as defined above Into ..another
Ypound of for (I') as defined in claim1l in a known manner; 6

d/.or reacting a-thus-obtained compound of the fornula (1) as def i ned

6\/e Wwi'th.an acid to give an acid addi@i on salt and/or treating a conpound
q hed as a salt, with a base to

of gnd/ or convertl NG 1 t hus-obtai ned
rrpound of formul a (1) < [ abqve into its quat ernary ammoni um sal t .
6. A process as clai medd ocess a) wherein Y is a chlorine
.bromine atom 6 A process as Zldined in claim4 process a) wherein Y is
fret'yl sul fonyl oxy or p-tol ueﬁggul f @/l oxy group.. 15 7. A process as
ained in cI ar m 4 process a) or claim5 which corrprr ses carrying out the
acti-on |n pr.ese & ketone-type solvent. 8. A
gcess. as Prg'dsf%&% egrc&n? %‘?%%@ﬁmhﬂﬁuﬁnkomn ses carrying out all
he reacti on steps ina 20 tril sopropylam ne nmedi um and at the boiling

. 16 .

ai pt of the reaction mxture. 9. A process for ‘the preparation of a

f haceut i cal corrpothO\ats defined in claim3 which conprises adm xing a

npound of fornula (1) as\defined in claim1l or a pharmaceutical |y
ceeptabl e: ‘aci d addition or Qgﬁ &é_‘a ni um sal t thereof with a
har maceutical | y. accept abl e,ta f 1 pdgrt o eXdilddent. 10. The
S of. a conpound of formyfa (1) as defrned in clarml in the manufacture
“medi canent for the pfeatnment: of di sturbances of the cognitive
Gricti'ons of manmmal s. P~ dains for the follow ng Contracting States: ES,
1A process for the preparation of a conpound of fornula (1) [err] 40

whereln Ph1 Ph? and n are as dsfined above and Y represents a halogen oraCi -4alkylsu|fonyloxy

.o, arylsulfonyloxy group;
ST or
o '"b) reactlng a oompound of formula (VII)

7{FfPhl' I o
| C_='CH":(CH2')n"" N, - (VII)
/ C—CH;y
T 2 . - i
" Ph - 0

wherein Ph', Ph"‘ and n are as defined above , with an isocyanate of the formula R-NCO, wherein R
is as defined above other than hydrogen, followed by cyclizing the resultant oompound of formula

] (V"|).

" ph o 0—CO—NHR
' (VIII)
Cc=CH—(CH)s—N o
SR R - C—CH3
.2 I
Ph - 0

wherein R, Ph!, Ph2 and n are as defined above;
or



T 45”"" ‘Wwherein R represent.s a hydrogen W

['err]cycloal kyl. group, or a car- bocycl | ¢ [err]oary car bocycl
Br'rlaryl -[err]al kyl group optionaEHbﬁ giuted on t he “m\‘““i ‘sﬁ“m

sone-or nore hal ogen atons, [err]al err] al koxy gro

.y be the sane or different, each represent a phenyl group Enstibst i t ut ed

substitued d)gydiging Deompdund oha}nﬁ@qmupdsaﬁmwabo&err] | kyl'[err] al koxy,

hal onet hyl @roups or hydroxyl groups optionallys esterified by a

r] al kanoi ¢ dicéadting aagipound of formula(Vl), is 1 or 2, 65 and optical isoners

idm xtures thereof, and all solvates, hydrates; acid addition and

lat ernary ammoni um sal ts thereof whi ch conprises 21 EP 0412 821 B1 *
L M S * a)reag_tlngacorrpound of formula (I1) CH3 H

,Wnereln RIs as def i B ove with a compound of forrrula (11@), 15 [err]
+J—wheret-w-ferr]--and lrgr\are as defined above LZhcyanat e of the

i_:.-forrrul a_R-NCO wherein R is%as bQve ot hydf ogen, fol |l owed
Ay cyclﬁ zing-the resultant Cg régj f&ﬁzgnrﬁl_a

rr] (Vi) 50 wherein ?/[ERR and n are as de&d g or c)
clizing a corrpoundl(,a roula (VII1) as defined abo . or d) (Veéctl ng a
npound of formila ), 5 (V1) [ERR CH,

- 15
* wherein Ph', Ph? and n are as defined above, with an amine of formula R-NHz, wherein R Is as
defined above;

or _
_..8) hydrating a compound of formula (IV),

pht
C=CH—{CH,),—N

2

Ph

-wherein R; Ph1 Ph? and n are as defined above, in an acidic medlum,
followed if desired or necessary,
by transforming a functional group of a thus-obtarned compound of formula (I) as defined above into
* another compound of formula (i) as defined above in a known manner, _
and/or
- reacting a thus-obtained compound of the formula (I) as defined above wrth an acid to give an acid
addition salt and/or treating a compound of formula (l) as defined above, obtained as a salt; with a
base to liberate the free basic form thereof and/or converting a thus-obtained compound of formula
(1) as defined above into its quaternary ammonium salt.

2. A process as claimed in claim 1 process a) wherein Y is a chlorine or bromine atom.

3. A process as claimed in claim 1 process a) wherein Y is a methylisuifonyloxy or p-toluenesulfonyloxy
group.

4. A process as claimed in claim 1 process a) or claim 2 which comprises carr&ing out the reaction in the
presence of potassium jodide in a ketone-type so_lvent. '

5. A process as claimed in claim 1 process b) which comprises carrying out all the reaction steps in a
triisopropylamine medium and at the boiling point of the reaction mixture. -

6. A process as defined in claim 1 for the preparation of a compound of formula (I) as defined in claim 1
selected from the group comprising:
8-[4,4-bis(4~fluorophenyl)-3-butenyl}-4-hydroxy-4-methyl 2-0x0-1-0xa-3; ,8-dlazaspirof4, 5]decane hy~-
drochloride,
8-[4, 4—bls(4-fluorophenyl)-3-butenyl]-3 4~dimethyl-4~hydroxy-2-oxo-1 -oxa-3 8-d|azasp|ro[4 Sldecane
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Terel n"[ERR] and n are as defined above wi th an anine

___W-

RR]-, (V\A\\/)el’[el n i? I's as defined above; or e} hyt(:lra/’;l ng a co ﬂ!“\“\ :
a I err ' I 30

. EPO 41282181, (4 V) n“mm m_
ef i ned above in an acidic medium followed if desired or necessary, 35
ftransforﬁ“yru.agmadé unctional group of a thus-obtained conpound of fornula
~as defi ned-[ﬁhﬂé(eﬂUOﬂi)mnalﬁslblhﬁfyl]ﬁ-ﬁﬁﬂﬂt}ﬂdhﬁfoxi—&hﬁlﬂh@-&tb—)-0%3 Sdidaspoi48poOVe
a__knovvn deeani @ydrochloddepr reacting a thus-obtai ned conpound of the fornula
~as def i negH4dae(eiugidphenglpd-butery}-B-butgli4vhydraxy-4retl -2 dkti-t-xaid,8atidz4spiealeislor
eat-ing- advmpbmmhlgﬁdef ormula (lI) as defined above, obtained as a salt,
ith a 40 . 3-b°r15a§d4-ﬂ-b'sc41ﬂlsmna@ryl)ﬂbetemwM@v@ametw-ﬁpme@iﬂ-dmwrdﬂ 5}
igonver t.i ng dgcanphydreshleddened conpound of fornul a as defined above into
s quat er P9 \PPUcASPINGIFnaac mbdures “‘ﬁ%r%ﬂééﬂs‘mﬂe%l Arafesel opieh adqtionrAnd qupteERK s a)
e "'erel ny |a§‘"}§’“'ﬂ'ﬁlsﬁ'fslt??é°°6r brom ne atom 46 3 A process as claimed in
"ZL proces t ol u nesul opxl oxy

bip. 4 fee?' o Pﬁaf;p?;gﬂ fg'a? i °°6‘PP38 Lk
;ﬁgmggm% L ey B o

keton -t
__ch,,porrprl ses carryi ng out a the reactlon st eps |n a tr| | sopropyl am ne
tham aad TRE udd ab.@rh&duﬁcﬂofﬁ&hﬂlﬁ (lPés defiRa e @it 110 tE mabiidcRire & a nﬁdﬁ&rﬁ%)?ﬁﬁth@s

et ned in rehtmbritlof didt@bankkcor the RBGHIIAS fuRdiordlof mammamound of forrmula (|
ned in claim1 55 sel ected fromthe group conpri sing:

T4 bPaténtarispiehephenyl ) - 3- but enyl ] - 4- hydr oxy- 4- net hyl 2-oxo-1
o\),gg 2y SPatertaesppliche fut fdlgahcie Nertrapystaatieon:oiT, BE, GH; PE, DK, FR, GB, IT, LI, LU, NL, SE

4, 4- bi.s(4-f1 uorophenyl) - 3-but enyl | - 3, 4- di net hyl - 4- hydr oxy- 2 0x0- 1- oxa- 3,
azashi r\lsfomd@pd’ecmmelm - EP0412821B1C L M S

-4 4- bi. s(4 il uorophenyl) 3-butenyl]-3-tert-butyl-4-hydroxy-4-net hyl-2-oxo
ox&-3,8-di azas? 4,5] - decane hydrochl ori de,

544 bis(4-fluo Jéh yI) 3-but enyl ] - 3- butyl -

8- di-azaspi ro[ 4, 5] - \Jecane hydrochl ori de,
benzyl - 8-[ 4, 4- bi s( 4- f IQrex G enyC r%) utenpd | - 4-
--*?@-8 di azapiro[ 4, 5)/- decane hyd | ori de

_;:

4- met hyl - 2- oxo- 1- ox

drox--4 net hyl - 2- oxo-1-
- Rl sg rs and
| tion' ‘an PEuaternary

xtures 't her eof and2 sol vates, hydrates, acid
o “Ph cH3 OH
G- ORI - » o o
TR . ein Wasserstoffatom oder eine Ci-12-Alkyl- oder C3~¢-Cycloalkyigruppe oder eine

carbocyclische Cs-i0-Aryl- oder carbocyclische Cg-10-Aryl-Cy—-4-alkylgrippe dar-
stellt, die gegebenentalls am aromatischen Ring mit einem oder mehreren Halogen-
atomen, Ci-+-Alkyl- oder Ci-s-Alkoxygruppen substituiert sind;

Ph' und Ph2, .die gleich oder verschieden sein k&nnen, jeweils eine Phenylgruppe darstellen, die

' unsubstituiert oder mit einem oder mehreren Halogenatomen oder C-—s-Alkyl-,
C1 —4-Alkoxy-, Trihalomethylgruppen oder Hydroxylgruppen; die gegebenenfalls mit
siner Gy -4-Alkansiure verestert sind, substituiert ist; und

N 1 oder 2 ist,

_ __und deren optische Isomere und Muschungen und alle ihre Solvate, Hydrate, Sureadditions- und

. _qu_at_e_m!_iren Ammoniumsalze.

2. Verbindung gemé8 Anspruch 1, die-aus der Gruppe ausgewshit ist, welche umfast:
8-[4.4-Bis(4-fluorphenyl)-3-butenyl}-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan-
hydrochiorid,

8-[4,4 -Bis(4-fluorphenyl)-3-butenyl]-3,4-dimethyl-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]ldecan-hydro-
chlorid,

84, 4-B|s(4-ﬂuorphenyI)-a-butenyI]-3-tert-butyl-4—hydroxy-4-methy|-2-oyo-1 -oxa-3,;8-diazaspirol[4, 5]-

.- decan-hydrochlorid,

- 8-[4,4-Bis(4~ﬂuorphenyl)-3-buteny|]-3-butyI-+hydroxy-4-methyl-2—oxo-1 -oxa-3 ,8-diazaspiro[4,5]decan-
~ hydrochilorid,

’ '3-Be'ﬁ'z'yl-a-[4,4-'bis(4-ﬂuorphe'nyl)-a-buten'yl]-4»-hydroS(y-4'-methy|-2~oxo-1-oxa43,&diazaspiro[4,5]decan- '
-+ hydrochlorid, -
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“salts thereof 10 7 A process for the prepararTUﬁ“‘T’a '
maceutical conposrtron ‘whi ch conprises as active in

ormul.a (1) as defined in clai &49,‘; 8 par maceut i cgmﬂlml lmmmrm“ﬁ
tion or quaternary anmoni um sal't thereof, wherein the act 1 ¥e #ngfedient
dmi xed with a pharmaceutically acceptable carrier,: diluent or

plent. 1adThe dpfndl 1sm&6 TR Wisthangerd afidTallsainsel 3oham, d@drataeshueraddttioas-mnﬂl in
manuf-act gielméien AmmRslirsazgnt for the treatnent of -di sturbances of the
itive.functions.of mammals. 20 PatentansprUche fUr fol gende

ragss saatamabeuisdi Zuahimeiazuigl/ imfastendCBs Wirkstofl ¢inle Yarbindyng degEFognel {I)-gemés
ndsing  deisprisdr freder (einps iR pharmazeutisch annehmbaren S§urggiditions- oder quaterniren Ammo-
] CH  Orhingsaled in Mischung mit e-@mnpmw-wwmameérWédﬂ["ér'aﬁmw eger -
St ['er] - Gyrenetvdibdy | gr uppe oder eine carbocyclische [err]-Aryl- oder
fbocyclrsche [err]AryI [err]-al kyl gruppe, dar teIIt enfalls
,ar onat ids cYaS| Herstpliuag voo & Bud® q%éﬁ@?‘%ﬂdﬁ% R “dﬂg ﬁ'qggﬂ"% "ﬁ"l'(clh

o Cl’°4A1K’B‘R «ﬁm s\yatl)gitdrtue d; 40 J[err] . die gleich oder
chreden - Laddiqoin ﬁm“ {ha s ﬁéméﬁ nyl gruppe darstellen, die ; 2
Bstitui €rt” oder mt ernenroder mehr er en Hal ogenat onen oder Gi - 4- Al kyl -
4- Al 'koxy-, Trrhalonethylgruppen oder GNdroxngruppenj die

rogeber nfalls mt einer ClL -4 B verestert sind, substituiert ist;
N oder 2 ist, 45 und ; NY/I schie | somere und M gghungen und alle
Sol vat e, - Hydrate, Saur nd. quat er ni ren Amoni unsal ze. -.

) Ier.br ndung gema8 Anspruch Mler G uppe ausgewAhlt ist, welche
alt: .
[ 4i 4-4Bi s(4-f | uor phenyl ) - 3- but efi¥f8] - 4.9 dr oxy- 4- met hyl - 2- oxo- 1

oXa-3, 8-di.azaspiro[ 4,5]decan- ::.:.50 .hydrochlorid, 8-[4,4 '
{4+f1 tor phenyl ) - 3- but enyl ] - 3, 4- drnethyl-4 hydr oxy- 2- oxo- 1- oxa- 3, 8-di aza
0[ 4, 51dec ayerimRoMedn Anspruch 1 deﬂmefgpﬁ @Nitj eiper Verbindung der Formel (Ill),

, Brs(4BquorphenyI) -3-butenyl]-3-tert-butyl - 4- hydr oxy- 4- net hyl - 2- oyo-
a-3¥8 di‘azaspiro[ 4,5] - .decan-hydrochl ori d,

4, .4- Brs(4 quorphenyrg é-butenyl]3 but yl - 4- hydr oxy- 4-net hyl - 2- oxo- | - oxa-
-diazaspiro[ 4, 5] decan- h)ﬂeochlorrd ,

denzyl--8-[4,4-bi s(4-fluorphenyl)-3-butenyl]-4- hydroxy 4- nethyl 2 oxo-1
,.8-di azaspi r o[ 4, 5] decanC=hCH scfC ﬁé - EPO 41%
~1ﬁﬁ111111111111111111 uAgd | hre opti é% n Isonere und Nﬁsc ungen und
*»E |hre Solvate Hydr at Saur eaddi ti ons- und

Ph

4,4

-.-;.;zj-wonn Ph', Ph? und n wie in. Anspruch 1 definiert sind und Y ein Halogenatom oder eine Ci-¢-
' “Alkylsulfonyloxy- oder Arylsulfonyloxygruppe darstellt; oder
... +(b) Umsetzung einer Verbindung der Formel (Vi)

1

\' - o OH |
C=CH—(CH )y ND< (VII)
- C—CH |
2/ i 3
o | 0

Ph

' Ph

- .worin Ph!, Ph? und n wie oben definiert sind, mit einem Isocyanat -der Foimel R-NCO; worin R wie
_oben’ definiert ist auBer Wasserstoff, gefolgt von Cyclisrerung der resu!tlerenden Verbindung der

* “Formel (vm)
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ftatier naren - Armoni unsal ze. Phar mazeutische: ZusarrrrenseT‘ZUTTg—‘UTTf assend als = e
tof f sine Verbindung der For nel (I) gem B Anspruc

ar Mezeutisch annehnbaren Saur eggsl R gﬁhﬁgder guat er “ E&Iﬂ" ﬂﬂ”ﬂal ze

M schung nt einem phar mazeuti sch anne aren Trager ,* nnungsm=*t t el

ider Ahzneitriger. 4. Verfahren zur Herstellung von
. OX0- 3, 8-di azas H%[\i, 5] decan-Deri vat en der -Forrrale &:é)_g Anspruch 10
3T “ROr

el ches unf a~t Urset zung ei ner Ver bi g 1) 15 R
worin Rwie in Ansprugh | definiert ist, t eNggr Ver bindl ung (¥Ior nel
CHEr), [err] worin Phlc:E’U:Z]—\H-H@CI‘H\M -nMnsprddh 1 defnlnert sind und Y
n H&l ogenatorn odoy sine.C -4-"Alkyl su l!li[m ﬂ'ﬁ

y. sul fonyl oxygrugﬁydarst eit: oder ., 3 eAnsr n er

' (V [err] worin [err] und n wile oben definsert sind,

t bi ndung der aﬁh
t--el nem | sncy der Formel R-NCo worin R wie @ben definiert ist au-er
s_serst of f, gefol gt von Cycli sl erung der resul'tierenden Verbi ndl ung der

Frrel™ (\/I) 85 nwé}eo% Sggf _
1.111111111 ;ﬁ% Verbm der Ieob%def%esten&/: 0 10 worin R,

‘err] und n Pbﬂd "érung ei ner Ver bi ndung
er we oben efl ni erten orrre ) oder (d) Um;etzung ei ner Ver bi ndung
er Fggmel (V1) 15 0 [err] (VI) Ph

CHA-/26 worin_ Ph, thlund n wi e oben definiert sind, mt einemAm n der
rmel R-NH2, wori PR wi'e oben definiert ist; oder (ea) Hydfat i si erung el ner

'.'er_,bi ndung der Formel (\V) 30
t=CH—(CH,),—N

2 0 (V1)

worin Ph', Ph? und n wie oben deﬂriiert sind, mit einem Amin der Formel R-NH,, worin R.wie oben
definiert ist; oder
(e) Hydratisierung siner Verbindung der Formél (IV)

B pht
C=CH-(CH))—N,

2

Ph

worin R, Ph', Ph? und n wie oben definiert sind, in einem sauren Medium, gefolgt, falls gewlinscht

oder erforderlich, von

Umwandlung. einer funktionellen Gruppe einer so erhaltenen Verbindung der wie oben definierten
" Formel (l) in eine andere Verbindung der wie in Anspruch 1 definierten Formel (l) auf bekannte

. Weise;

und/oder

Umsetzung einer so erhaltenen Verbmdung der wie oben definierten Formel (1) mit einer S&ure zur

Bildung eines S#ureadditionssalzes und/oder Behandiung einer als Salz erhaltenen Verbindung der

wie oben definierten Forme!l (I) mit einer Base zur Freisetzung ihrer freien Base-Form und/oder

Umwandlung einer so erhaltenen Verbindung der wie oben deﬂmerten Formel () in thr quaternéres

Ammoniumsalz.

6. Verfahren gem#8 Anspruch 4, Verfahre'n (a),- worin Y e_in Chlor- oder Bromatom ist.

6. Verfahren ‘gem&B Anspruch 4, Verfahren (a), worin Y eine Methylsulfonyloxy- oder p-~Toluolsulfonyloxy-
gruppe ist




1(1Y) CHZ [err] 40 worn R Phl Ph2 und n we obeﬂ—dE‘f‘l—nTFrt 'sind,” T
m.sauren. Medi um gefol gt, falls gewlnscht odor erfo

ndl-ung el ner funktionellen G uppg £b'38) 30 €rhalten m&‘ ﬁﬂl“ﬂﬂﬂ“&“‘
oben. definierten Formel (1) in eine andere Verbindung roe A

ruch 1 definierten Fornmel (1) auf bekannte 48 - Wi se; und/ oder
t zung ©! Netahee gemidBaArs s BN, Verfahien ()| d8erasprivh &, enliasserdictid Aisfihiufy\der @6ak8dn
m .t ei. nem Gegeriwart 2o Kaliimjodidlin sinem K&o-Lisogpsittales: Saur eaddi ti onssal zes
oder - Behandl ung el ner als Sal z erhal tenen Verbi ndung der wie oben
nl-ert e Nefahmeh géras Anspruch|4nerfaBers (); nufasdenddis Ausfiinug aller Beakfonssciwitte in einem
-Fopm univiisseopylgrain-Medium amlﬂmmlktldwg*e@kmmiasmner hal t enen Ver bi ndung der
‘oben .definierten Formel (I) in ihr uaterrl res Ammoni unsal z. 5.

Fzer+ ahr en YyeMedetwomay arigiung envéphaan?zews?» D Zusggimppsetzung; gomép Aggpruch geymfassend
r.orat om ! st die 8@5’:?; ‘!{gﬁ"&ﬁf“ uks ﬁﬁ(‘g“" 5 g@&ﬁg;:gg‘rs ‘,fgdggggfarg Béezg:&é%?;%;&
qe--Met hyt s B‘Hﬁ gﬂ qu 2
1.B1 € varer) Tragef,; Verddnnunggt 'Weq!if’f ?81 &nEt Anspruch 4, Verfahren (a),

L. AnSpr Ucbemenfﬁv%gr?e? Q}q%&gun% d: P%forlmg ng rAns ?&KHI b ‘E‘é]? Hersé(ellur@ l?es Med}j](a-

Gegenvalrt raya%]@ n&?as en‘ﬁmgloe Aus? rung aller

aB- Anspruc

2kt i-0/3S Hakintdnbrubnb mﬂmh& v&irkdssﬁa{eapté%”ﬁ n- Medi um am Si edepunkt der
akyionsmi schung. 9. Vertahren zur Herstelfung ei ner pharnmazeuti schen

"S_?am‘rensat ZUgHaheie 508 BgrsOImg biér Verbinduigia@srdmél (ffi € M schung einer Ver bi ndung
_Formel (1) gemAf Anspruch 1 oder eines ihrer pharmazeutisch ..........

“annenhnbar en Saureadd|tlons- odor quatenmaren Ammoniunsal ze mit einem

ar_mazmutlsch ann\e/gﬁ\el 1, baren Triger, Verdl Unnunggyittel odor

"-eil trager- ung eI ner Verbi dunng der For ggl gemaB Anspruch
--der Herstellung el des Medi ka- nents zur on Stdrungen der
g '-,-"t‘T vfunktt-onen -von - Scﬁg Fq..l.z }.Pﬁ entangpr Uch ol gende
4.r.agsstaaten ES, OR ertahr Y Her st i nex \er bi ndung der
el #¥1), Ph' N—-R (1) 0

err] ‘Ph worin n V\bgz.‘e?stoffatom oder eine G -12-A.kyl .odor
Cycl oal kyl gruppe” oder el ne carbocyclische Ci 3Ar9fl oder
0cyc| | sche G, o- Aryl -G -4-allkyl gruppe dar-

. worin : _
LR " ein Wasserstoffatom oder eine Ci-12-Alkyl- oder Cs—s-Cycloalkylgruppe oder eine
e ' ' carbocycllsche Cs-1o-Aryl~ oder carbocycllsche Cs-1o-Ary|-G1 -4-alkylgruppe dar-
PR und _Ph2, EE

S o -),-Alkoky-, ,rlhalomethylgruppen oder Hydroxy gruppen, .d|e gegebeneﬁfalls mit
einer Ci -4-Alkans§ure verestert smd substltulert |st 'hd : .

' n - 1 oder 2ist, '
o und deren optischer isomere und’ Mlschungen und allen chren SOIVaten, Hydraten, Saureaddltions-
und quaternfren Ammoniumsalzen, welches umfasi: a
" - {a) Umsetzung emsr_V_erblndung mit der Forinel (I)

L Tdn

. “worin R wie oben definlert Ist, mit einer Verbinduing der Formel (i),
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.0 gogbeneonfall's am, ar onr ati scl

28" A , ,atolfi e, m‘m \

A k: su.:0 10i - P, 35, “di gl eI ggﬁm
ehnijf | libr', n "uppe darst él %nggl e unsuBsti t m

m ‘Oder melirerend’ H . b g toknen :oder C 4.-Akyl:, &1 AI koxy-.

hal 6met hyl gruppen oder Hydroxy, i gruppen, die gegeb_enehf alls mt einer G

‘Al kansdure verestert sjnd, substituiert ist; Uid::"hj,,, . ‘'n ,1

.. 2 ist, 40;, ' Phnd{ren opti scher Isonmere und M schungen und aien

.en. Sol vat on, Hydrat en, ureaddi tions- und quaterniren Anmoni unsal zon,
ches unfat:'; (a) Unsetz r r ai ndu mt der F (I i) "
B .. ... HN &Gw(éﬁt) r\g CLEE j iuitelis
45 ' / V~N . 50 worm R ~~~~CHB
H- 2 3 NI =W wiin R
',oben def i ni. _ert | st PRt einer Verbin: ung der Fornel (.\.), Y.art, .r,.
|5°~5 275-:: EP 0412 821 B1

T 5 e ke
: -sul fony %%ﬁ@p@ derp @En' k) Unset zung el ner Verbindl ung der

of mal,; (VI 1) [err rrn Ph2 und n wi e oben definlert sind,
1:t\~€l-nemm | socyanat der For mel R- NCO, worin R wie oben deflnlert ist au-er
asserstoff, gefolgt von Cyclislerung der resultierendl en Verbindl ung der

el (VIII) VI | [exr] [err] 40 worin R L@H{n W e oben definiert
indu oder *v- (c) Cycli si erung el\agr Verbi ndung der wie
_,Qp def i ni erten Formel dM¢H+ Pgﬂl)n—— N - (VII)

2 TR
Ph 0

worin Ph', Ph2 und n wie oben definiert sind, mit einem Isocyanat der Formel R-NCO, worin R wie
‘oben definiert ist auBer Wasserstoff, gefolgt von Cyclisierung der resultierenden Verbindung der

Formel(VlIl)
~ Ph 0—CO—NHR
_ {VIII
C=CH-—(CH2)n—ND< ’
- - C—CH
| 2/ o i 3
Ph J

worin R, Ph', Ph? und n wie oben definiert sind; oder
(c) Cyclisierung einer Verbindung der wie oben definierten Formel (Vill); oder
{d) Umsetzung einer Verbindung der Formel (V1)

1

0
\ . 0
c=CH—(CH2)n—-NDg
2/_ N ' 0 (v
CH;

Ph"

Ph

worin Ph', Ph? und n wie oben definiert sind, mit einem Amin der Formel R-NHz, worin R wie oben
definiert ist; oder
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fiset'Zung* ei ner. Ver bi ndung der Formel. (M) 45 (V1) .[err] 55 worin Phi,
nd n wi'e obéen definlert sind, mt einemAnmn der Forna

e+ oben- definiert ist; od ar 412 821 B1

Ardrati si erung ei ner Ver bi ndung de%g (#?re 191 [err] (Iﬂ"ﬂ”ﬂ! Hl’”m”m"n .
Ph'.,. Ph2 .und n wis oben definiert sind, in el nerm saurén

fol gt f al | Se)dyatigididtg siner Verbindung der B&i@el (& f or der | i ch, von Um/vandl ung
ner:-funktionel | en .Gruppe einer so erhal tenen Verbindung der w e oben
efiniorten Formel (1) In sine andere Verbindung der wis oben definierten
-Qr, (1) auf bel kanntg Weise; und/oder rUrsetzung ener 6o erhaitenen
'..erbl ndtmg der wie obPdh finierten Fornel (I e0 gdure zur 20

| i dung sines S fureadditiwnssal zbs und/ oder ung leiner ais Sal z
hal t.enen ‘Ver bi ndung der \AC?GHEfr(GHz)lhET (1) mit ewner Base

ur Freisetzung ihrer fre/n Base- For m und/ o dl _g_ﬁl ner so
hal t enen Ver bi ndung der/wi e oben definierten For ( I hr
aterrffires A, * Amoni unsal z. 2s 2. VerfaQ genr aB Anspruch 1,
ferfahren (a), wori nP\hS| n Chl or- -oder Bromatom i st. Ver f ahren genalB

ispruch 1, Verfahren (a), worin Y eine Methyl sul fonyl oxy- oder

- Tol uol sul f O%liﬁ’h}’lbmgﬁﬂd QH@H WZJ ouerraﬁ%&mieﬂ -slgéfgﬁ bAGHh Sabr ﬂ%ﬁnﬁﬂ&& l}t Jawunscht

/erfahrgn () .4 dRbradiiaProHC assend di e Ausfthrung der ron I'n

“Cegenvart von dﬁalahmwmed funktioRdNBIE Bhulssd QiRer Lt SHHABMBA VbrBihdung derViRib foBél Gsinie@iiE B
“Anspruch 1, Veoinihiiaweifddandert VbBmEME derthieonh abinlehdnidinel {i] KF bekannte Weise;
Reakt i onsschr Iihd/gdet N ei nem Trii sopropyl am n- Medi um und am S| edepunkt der

eakt i onsm sclumsgtzung eiidbsdberhaiierioh ¥bibdtung &8t W obsnsdafiniarian Formisl (1) et ditee ISkure gur
lner. \er bi ndulidung @ined-sdunanbidijongsaigesnuhBoden Sehandibnglsined als GelwrelhbltenaruBorbladung der
o uppe wel cheviauptienBlefinierten Formel (I} mit einer Base zur Freisetzung ihrer freien Base-Form und/oder
j 4, 4-Bi s( 4- fUmwenqgimg eine) scerbrltensn Weibindung der win phan-definieriph Formek@-in ihr quatemres
oxa- 3, 8- di azdewionyher!zs] decan- hydrochl orid, 40

[ 4, 4- Bi s(4-fl uorphenyl)-3-butenyl]-3,4-di n'eth | - 4- hydr oxy- 2- oxo- |

‘oxa- 3,8- & a\éaggtmq. qﬂqﬁs 5]'%?@’5%\?? Veﬁ%nd@)h\ngp Ypin Ch|o¥- oder Bromatom ist.
..w[ i Bi %1( 4\?1‘%%50!’%{"%9 gpruch 9”\59‘?#"% é) worli’n Y QiHet MI hﬁsupynyﬂ»(()y)f\t/:der prp}ugzulfonylogyzso 1

xa38

| s 4 _Verfahren-gemﬁs Anspruch 1, Verfahren (a), oder Anspruch 2, umfassend die Ausfithrung der Reaktion
' in Gegenwart von Kaliumjodid in sinem Keton-L8sungsmittel.

5. Verfahren gemé#B Anspruch 1, Verfahren (b), umfassend die Ausflihrung aller Reaktionsschritte in einem
Triisopropylamin-Medibm und am Siedepurikt der Reaktionsmischung.

6. Verfahren gem#B Anspruch 1 zur Herstellung einer Verbindung der Formel (i) gem#B Anspruch 1,
ausgew#hlt aus der Gruppe, welche umfaBt:
. 8-{4,4-Bis(4-fluorphenyl)-3-butenyl}-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan-
: hydrochlorid,
. 40 8-[4, 4-Bls(4-ﬂuorphenyl)-3-butenyl]-3 4-dimethyl-4-hydroxy-2-oxo-1-oxa-3 8-dmzaspsro[4 S]decan-
" hydrochlorid,
8-[4,4-Bis(4-fluorphenyl)-3-butenyl}-3-tert-butyl-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro{4,5}-
decan-hydrochlorid,
84, 4—Bis(4-ﬂuorphenyl)-3-butenyl]-3-butyI-4-hydroxy-4—methyl-2-oxo- -oxa-3,8-diazaspiro[4,5]decan-
- 45 hydrochlorid,
- 3-Benzyl-8-[4,4-bis(4-fluorphenyl)-3-butenyl]-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan-
hydrochilorid,

und deren opfische Isomere und Mischungen und alle ihre Solvate, Hydrate, S#ureadditions- und
quaternéiren Ammoniumsalze.
50
7. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, die als Wirkstoff eine Verbin-
dung der Formel (I) gem&B Anspruch 1 oder ein pharmazeutisch annehmbares S#ureadditions- oder
quaternires Ammoniumsalz umfaBt, bei dem der Wirkstoff mit einem pharmazeutisch annehmbaren
Tréger, Verdlinnungsmitiel oder Arzneitréiger gemischt wird.
55 - : _
' 8. Verwendung seiner Verbindung der Formel (I} gem#B Anspruch 1 bei der Herstellung eines Medika-
ments zur Behandlung von StSrungen der Kognitivfunktionen von Séugern.
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T " decan- hydrochlorld : ' ' . o S
4i 4- Bi s(4fl uor phenyl) - 3- but enyl ] - 3- butyl 4- hydr oxy- 4- net hyl - 2- oxo- 1
Xa- 3, 8- di azaspi r o[ 4, 5] decan hIor|d

gnzyl - 8-[ 4, 4 bi s(4-fl uor pheny% g eny ] 4- hydr oxylmluunl&“luu“u)ﬂ"
a-3,; 8-di azaspl ro[ 4, 5] decan- - hydrochl orid, und déreh dbtI’sche
oners wevbnicaidiengen und alle i hre Sol vate, Hydrate, Slureaddiflons- und
I -1 Reveidich¥ons Poti les\B1NG Gontracthts sultdhts’. ATYBE,(GH) DE/ DI BR, GI5 IS LELU,WNLOSEI ner
arnazeutischen_Zusannensetzung, die als Wrkstoff sine Verbin- dung der
el - (1) . Cpmpddd ddrferpiiedh: 1 oder sin pharnmazeuti sch annehpbar es
ureaddltlons- oder ....... . guat er nares Ammoni‘unsal z unfalt, be!
ém der W rkst of f. n1t ei nem phar nazeuti sch annehmbaren Tr~

erdUnnungsmittel Arzneitriger gem scht wrd: 65 , 8. Mer wendung ei ner
“Mer bi ndung der Forrrel ( gemaB Anspruch 1 bei -¢{ | ung si nes
edi:ka- *- - - ments r an g,von S der  Kognl ti vfunkti onen
n.SMgern. 29 EP O ?Eﬁ?itg&/éﬂdl ca endjcat | ons pour |es

tats contractants sul vdnts: AT, BE, Ch, DE, NHTR L{z) LU, NL, SE

1. Conpose de formnu (1): 10 rq)&Ierr] CH OH [err]

5-dans | aquel | e RPh represente un atone d' hy&fgge™ ou un groupe

Kyl gzen G -G 2 ou cycloalkyle en Co-Cs, ou un groupe aryle en CO-CO

\bocycl [ q:Hﬁ‘s isdbefy Y| (en CGs- Ci o) al kyl e (en C, - C4) carbocyclique,

entuel | emegt Substi fegsentd’ unt dlonktO RYdrogérd B tun GrtRpd Akyldléh GLC12Qu cycloalkyle en

l.usl eurs atomes d' habpglioe un GREpeH!IBESs-E4s KelitboyBlidué-ou (el Cs-& oJeikyld (GC:-

-C4; Ph' et Ph2, qoi) dafdsyeiiueClveriudiieaéit isibslitd Gur @i idyau ainatiqué @B s eat ent

hacume un groupe phenplhsaeummbmalogéuﬁ desigreupss dlkyleLdn Qe oualcoy oplCeSh eurs -

tomes d' hal 8ymtéhou qui pepest duekigentiques o difiéis, regrésemtynt etiacli uC4roupe phényle

ri-hal ogenonet hyl e ounagraybng oh puhstiug pae unl vie plusiasrs atomasid’helogiae iof gwupes alkylein

:de al canol que en . @ Ci%; aleqxy 26 C1-Cs, trihajagénométhyle ou greupes hydsyyl@éverttiellpmentbr es

“optiques et nul anges a%ér'&@goabmﬂs@salgmeve%%@l i@ sol vates, hydrates, eI S
“addPtion .- - Rd &% et d' ammoni um quaternal re de ces conposes.

“Conpos tekfso 'apippﬁ,etdraé,lfg 06 295 SATPESE ioh Ipua '°séﬂ'2ﬁt%s|' hyflzgies, sels QF‘Eﬂ'}'ﬂ%

= rrpr'enant dacide °tdam§'6"'”m ayaernale 6 $R5 §PM sde 8

-+ _0-4" b S osggeh ydé}l it 30 n%g:l;aﬂd'op ¥%§18§ Yiarkid grouh comr(>)a')e(n0antI oxa- 3, 8- di azasp

b| s Fopﬂ% n@ é @I?O ny"P'?j Rutgnylf-ydrox T*%Wyﬁ?)&k/o o o L

8- le chlorhydrate de 84, 4—b|s(4-fluorophényl)-3-butényl]—3 4-d|méthyl-4-hydroxy-2—oxo-1 -oxa-3,8-
‘diazaspiro[4,5]décane,

" le chlorhydrate de 8-[4, 4-b|s(4-fluorophényI)-3-butényl]-3-t-butyl-4-hydroxy-4-méthyl-2-oxo-1 -oxa-3 8-
-+ diazaspiro[4,5]décane,

le chlorhydrate de 8-[4, 4—b|s(4-fluorophényI)-3-butényI]-3-butyl-4—hydroxy-4-méthyl-2-oxo-1 -0xa-3,8-
diazaspiro[4,5]décane,

le chiorhydrate de 8-[4, 4-bis(4-ﬂuorophenyI)-3-butényl]-4-hydroxy-4-méthy|-2-oxo-1-oxa-3 8-diazaspiro-~

[4,5]décane,
et les isoméres optigues et mélanges do ces’ composés ot tous les solvates, hydrates, sels d'addition

d'acides et d'ammonium quatemalre de ces oomposés

3. Gomposntuon pharmaceutique, qui comprend, comme substance active, un composé de formule (1) telle
-gue définie dans la revendication 1, ou un de ses sels d'addition d'acide ou d'ammonium quaternaire
.pharmaceutiquement acceptable, en mélange avec un véhicule, diluant ou excipient pharmaceutique-

ment acceptable.

4, Prooédé de préparation de dérlvés 2-0x0-3 8-d|azaspiro[4 5]décanes de formule () telle que définie
dans la revendication 1, qui comprend :
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§§If6f4 é]ddcéﬁe. le chlorhydrate de -

A bls(4 quorophenyI) 3-but enyld} 3-1- butyl 4—hydrox - 2

, 8- 36 ‘di‘azaspl ro[ 4, 5] ddcagr % qqr hydr at e d}llmll l’ni!!lmimi“
'"4=b|s(4 quorophrnyI) 3-butdnyl ] - 3-butyl -4-hydroxy ; oxa
-, .... diazaspiro[4,5]d~cane. |le chlorhydrate de

4- bi s(4 f dyuowsagutvediyri dompoddidtionnuié tiny dr oxy- 4- net hyl - 2- oxo- 1- oxa- 3 8-di az
r.0- [ 4, 5] decane, 40 et les isoneres opti-ques et n~langes de ces
0s6s, et tous |es solvates, hydrates, sels d addition d' acddes et
aimoni um quat emaire de ces conposes - nposi ti on pharnmaceuti que, qu
hprend, come substance acti ose de fornmule (1) telle que

i.ni e dans .| a revendlcatlgq n dé¢ ses sels d' addigtiyon d' aci de ou
ﬁhdhiUanuaternaire 45 eut fquenent acceptabl e, en nel ange
ec¢-un v~hicule,” diluant ou e M+ Racout i que- nent acceptable. 4.

: 6 de preparation de deriv~ -0x0- 3, 8- di azaspiro[ 4, 5] d~canes de

mul e % i) tells quo definie dans 3a r QHlendi cat i on 1, qui conprend: 50 65
' EP 0 412 821 Bl a) la rdaction d' un conpoab do formule (11) 5 HNto

- lle R

_ lle R i éfinj dans: | i 1,

St teI quo dd"ﬁns iaay aensethtie Fl(’)ev%n'al ?-nga?rle‘(')er?d a,“o?ivgvec BJ\ 0264‘ é‘L mee
A) . [mrr] 20 25 dans 4l aquello [err] et fl sont tols quo d~ flnflg dans
“Ydvondi cation 1 ot Y lqdr~sonto bn atone d'hal ogbne ou un group.

kyl (en Ci. C4)su|fbny|oxy u aysultoylox y,. ou
pooe4 do fornul o (M E) i86. M L)wi35: ¢ ~ i -
rr] Ph2 et. n wont tols qua.

'1916aftfto d'un

_aﬁ%IFéquelhe R

\ At agene, - sui:vi e do
| . cycllsaglg du conpoa4 r~su|tant de f.rnulo (VIJI) 45
4fmf e 'p " S suttantmde

. dans laquelle Ph1 Ph2 et n sont tels que défmis dans la revendacat:on TetY représente un atome
_ _d'halogéne Ou un.groupe alkyl(en C1 =Cy )sulfonyloxy ou arylsulfonyloxy 5, ot -
ou
Tt i) Ia réaction d'un composé de forMuIe (Vll)

_pnt

(VII)

“e=CH—(CH )™ N

Ph?

' _hdans' !aquei_le Ph', Ph? et n sont tels 'que définis ci-dessus, avec un isocyanéte’ de formule R-NCO,
~dans laquelle R est tel que défini ci-dessus, autrement qu'un atome d'hydrogéne, suivie de la
. cyclisation du composé résultant de formule (VIli)

PR\ ) 0—-CO—NHR

. (VIII)
C=CH—’(CH2 )n""
o ' : . : C— CF4
-_-ph.z 3 I 3

0

dans Iaquelle R, Ph!, PhZ et n sont tels que définis ci-dessus ; ou
-c) la cyclisation d'un .composé de formule (VIII) telle que définie cn-dessus ou’
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= a ello R, Phl Ph2 et: n sont tols .quo d~flnla ci-doasus:;ou a0) |a
: o .un._conpos4 de fornmul (VI)t1 eqodf no- dessus_;ou-31 ERP-O-41:
: = oo 111111111 %g%ﬁ%%ﬁllllll d) la reactlo
npos4 de fornmulo (V1) Phl [err] [ ans | aquolle Ph ﬂl l !H,“L)
§.que. d6finis ci-tessus ; ou Phydratatlon d un. conp
err] [err}:l)ldaaasnoharque&dtms&leﬂhule(ﬂhz et n sont tels que dMinis
gdessu, dens un, nllleu acide; eulvie, |Is cas .chbant, do la e
f.ormation: d' ugﬂgr ups fonctionnel d'un conpos4 do fornula (1), tells
6(in)e ei-dec ainsi obtenu en un autre cglpos6 do fornule
Seile. quo d6f|n|o ns Ia rovendlcatlon 1 mani bre
Aoy, ) ‘eou Z. ~-- g ornule (1), tells
e.d=~finie ci- doecue |nS| obt nu, Wbc un donnor un ee
Idi-t i on-d" aci de : //g : ~du tral tenment Mos6 Qg f ornul e
toile quo d~ fpﬁl -dossus, obtenu sous forne sel, avec as uno
e, 'bour libdrer sa forns ba5|que fibre ; etfou do'‘2a transformation
conposd do fornule (1), telis quo d~finie ci-dessUa, ainsi obtenu, on
' oc~dd solon |a revendi cation
T oc ~d4 a ansmgfﬁﬂﬁﬁr&i%nﬂﬂfgﬁ[ﬁiﬁdﬂﬁ@m %:h ore ou do brone. 6. Proc~dd
fon,d.a rOVOn I cation 4, proc~d dane quuol Y set un groups
ﬁyISU|fononxy ou p- * . ~~to|ubnesu|fony|oxy 7. Proc~dd colon |la
endi.cation.4 a) ouijcolon |a revendication 5, qU| congoend | a m sceon
uyrs. do'la-45 r@htiyn en pr~sence do (po de) | odurs do
assi um dane un sol van\ du -typeoftono. 8¢ solfon |l a rovendi cation

\prec~d6 b) qul corrprend[=l=£hih-c:(t€ld )ngNo do tAuts. Ies 6t 489 -
d' dbullition du

sti-onnel-l es dane un mA i eu trllsopropyla ' t
ange r~actionnel. 50/9. Proc~d4 do preparation#d' o nposi tion
aimacoutique tells quo d~finis dans |a revendl cdk 3, qui conprend le

angf d'.un. conpod? hdo | formule (1) tollo quo d~finie dane |la
vendi catlon, 1 ou d un do eec eels d' addi tion d'acide ou d' ammonfum

t t b * | di | t
Lo Hggpgar ”‘ZTW%E PAER AR el S cens Mo 1" L a0 0L
o f or mul a o USSR A ook, R BN S

cgrent Bl g r@léuﬁs#eaf P85 ?&f&&uﬁﬁ%ﬁm: ' s%gﬂ&sﬂm&'w%i& hez
e f laRiSre corfrue ; etiou

de 'la réaction d'un composé de.formule (I), telle que définie ci-dessus, ains obtenu, avec un acide,

e ':pour donner un sel d'addition d'acids ; et/ou
" du traitement d'un composé de formule 0} telle que définie cl-dessus, obtenu sous forme de sel, avec

" iine base, pour libérer sa forme basique libre ; et/ou
. .de la transformation d'un composé de formule o telle que définie ci-dessus, ainsi obtenu, en son sel

d'ammonium quaternaire.

B "Pr_o-cédé seloﬁ la revendication 4, procédé a), dans lequel Y est un atome de clilore ou de brome.

6. Procédé selon la revendication 4, procédé a), dans lequel Y est un groupe méthylsulfonyloxy ou p-
tolugnesulfonyloxy.

7. Procédé selon la revendication 4 a) ou selon la revendication 5, qui comprend ia mise en osuvre.de la
réaction en présence de {potassium iodide) iodure de potassium dans un solvant du type cétone.

8. Procédé selon la revendication 4, procédé b) qui comprend la mise en oeuvre de toute les étapes
réactionnelles dans un milieu triisopropylamine et au point d'ébullition du mélange réactionnel.

8. Procédé de préparation d’une composition pharmaceutique telle que définie dans la revendication 3,
qui comprend le mélange d'un composé de formule (l) tefle que définie dans la revendication 1 ou d'un
do ses sels d'addition d'acide ou d'ammonium quaternaire pharmaceutiquement acceptable avec un
"véHiciile, un diluant ou un excipient pharmaceutiquement acceptable.

Utilisation d'un composé de formule (i) tel que défini dans la revendication 1, pour fabriquer un
médicament pour le traitement des troubles des fonctions cognitives chez les mammiféres.

10

32



412 821 B1 . c L M._s - Revendl cat Lons——
~“les-Etat's contractants sul vants ES; GR'l. Proc6d6 de pr 6paration d
0s6 de formule (1): Ph 10 [err ‘\m ﬂ“l ““ uﬂi\

I5°'dans | aquelle R reprEgsoe?lzeszanmatorre d' hydr u “ ‘ “

kyl e en Cl1-Cl2 ou cycloalkyle en Ca -C6, ou un groupe aryle‘®en L 6" Co

ar bocycl i Revendicatiohy béw Nesiatelcomattdns sulvanms : €8, @GR C4) car bocycl i que,

entuel | ement substituW sur |e noyau aronmatique par- un ou K> t)

20 pl usi. em’raeédétdama'dt“ohalfuo@hmsé deormgleqipes al kyle en G -C4 ou al coxy
.C.-04; Ph' et Ph2, qui peuvent etre identiques ou diff~rents,
pr-dseft-ent chacun un groupe phdnyl e non substitud ou substitu4 par un ou
usl eurs atomes d' hal ggene ou groupes al kyle en C1-C4, algpxy en G -C4,
"hal ogenonet hyl e Bthghoupes hydroxyl e 6ver| tuel I erreE’t e rifl6s par un
“de al cano6bque en G \< ; et 26 e 1 ou 2, et

‘sonbres optiques et de | s.cangoses, tous | es
ol vat e¥, hydrates, sel %ﬁdgr‘? ‘1@%2921 desrrg d'
d a)

)ni Um quat emai re de

i£€eS conpos~s, qui conpr |l a reacti-on d' un composkd&NTEH miiIe (11) ,

0" HN (I1) Je OH 40
“gans | aquel | e R estptfbl .que ddflni.dans |l a revendlégﬂl onh 1, avec un conpose

o formyle (111) [err] 45 Ph dans Iaquel le Ph', Ph2- et n sont tels quo
~f i s cl - dagsysusb Y represente un atone d' hal ogbne ou .un groups
Ikyl (en G -0f) sul f ONYrbsHE4ntd ln Afolhle TeHyéirogtivé O Mn grdkpebifikyle en C1-Gy2 ou cycloalkyle en
111111111111111111111 16161 dulurbgrodpaaf@Gdn 63T &l caibbegaligioas 4nytién Eotaxikie (oWich)
L M S * (VI'lQs) [crbblyclighdvertdeldntont aubsiitid eur BB ' npoysdihatorgdtique padnin &uot S
U.UGf 20ni S Ci - dessus, pusiedrsatombsdiajagds desdroupasraikyle @n R:-NCGY aleoxy el Gy -Cy ;
|.ana | aquel | ePHRetRIE, tedun gevwont 8fré identisiuestiess ifdsentsa rprésentant clipguruvn groene) phényle

! hydr ogbne, suivi e do rop substitué ou substitué par un ou plusisurs atomes d'halogéne ou groupes alkyle
en C1-C;, alcoxy en C1-Cs, trihalogénométhyle ou gioupes hydroxyle éventueliement
‘estérifiés par un acide alcanoique er Ci-Cs ; et

. 25 - n  esttou2,
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d'addition d'acides et d'ammonium quaternaire de ces composés, qui comprend

. a) la réaction d'un composé de formule (Il)
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3. Procédé selon la revendication 1, procédé a), dans lequel Y est un groupe méthyisulfonyloxy ou p-
_toludnesulfonyloxy. ,

‘4. Procédé selon la revendication 1, procédé a), ou selon la revendication 2, qui comprend la mise en
oeuvre de la réaction en présence d'iodure de potassium dans un solvant de type cétone.

8. Procédé selon la revendication 1, procédé b), qul comprend la mise en oeuvre de toutes les étapes
réactionnelles dans un milieu trlisopropylamine et au point d'ébullition du mélange réactionnel.

6. Procédé selon la revendication 1, pour préparer un composé de formule (I telle que définie dans la
revendication 1, choisi dans le groupe comprenant :
le ‘chlorhydrate de 8-[4,4-bis(4-fluorophényl)-3-butény!}-4-hydroxy-4-méthyl-2-oxo-1-oxa-3,8-diazaspiro-
[4;5])décane,
le chlothydrate de  8-4,4-bis(4-fluorophényl)-3-butényi]-3,4-diméthyl-4-hydioxy-2-oxo-1-oxa-3,8-

" digzaspiro[4,5]décane, ) '

le - chiorhydrate de 8-{4,4-bis(4-fluorophényl)-3-butényl]-3-t-butyi-4-hydroxy-4-méthyi-2-oxo-1-oxa-3,8-
diazaspiro[4,5]décane,
le - chlorhydrate de 84, 4-b|s(4_ﬂuorophényl)-3-bulényl]-3-butyl-4-hydroxy-4-méthyl—2-oxo-1-oxa-38-

diazaspiro[4,5]décane,
‘le chlorhydrate de 8-[4, 4-b|s(4wfluorophényl)-3-butényl]-4-hydroxy-4-méthyl-2-oxo-1 -oxa-3,8-diazaspiro-

" [4;5]décane,
et los isomdres optiques et mélanges de ces composés, st fous les solvates hydrates, sels d'addition

_d'acides et d'ammonium quatemalre de ces composés. -

7. Procédé de préparatlon d'une composition pharmaceutique qui comprénd; comme substance active, un
composé de formule (l) telle que définie dans la revendication 1 ou un de ses sels d'addition d’acide
ou d'ammonium quaternaire pharmacsiitiquement acceptable, dans lequel la substance active est
mélangée avec un véhicule; un diluant ou un excipient pharmaceutiquement acceptable.

8. Uillisation d'un composé de formule (I) tel que défini dans la revenidication 1, pour fabriquer un
médicament pour le traitement des troubles des fonctions cognitives chez les mammiféres.
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