EP 0'412 820 B1 Description The invention relates to

2- 0x0- 1- oxa- 8- azaspi r o[ 4, 5] decane d&Pi0M2BABY processes for their
preparation and pharnaceutical conpositions thereof. 5 A nunber of

t her apeut i cpbsebiptiorf ul 2- oxo-1 -oxa- 3, 8-di azaspi ro[ 4, 5] decane derivatives
have been descri- bed in the literature, e.g. CA 71, 91359d (1969); CA
719668t ( 1973)The (avéhtion/Biatds b/ Beko{1 bRl 8 pzasfirold, 51d8dane da@étiés, procksddd Tal Gl plepdtatibh ;
C. A 95, l6andyhernfad&iida) conmssitiordtheré®. i N t he DE pat ent specifications Nos.
2,013,729, 2, Hamb&df taapadticaBysefii:-oxo-N-okd & 8-Blazaspitold Sldesape Oérivatived HavsimeNdss cri-
775, 984, 77Hedlil (he lieBEire 83, 0 @1,832359d 14869):i hA.t7TR.E7 18888Y(2978)) C.As P 23876 (A7) G- ANB1,
1,100, 281; B3M58Hendp1058688 HEIF4INC.Ap 8T, dA1768(IPS 1hicasi otk ablin. thy DEphtegBPediBations Nog| |
as in the USOpht28nd.013/668 arfdj 168,000 i theoBE palers Sepcifictions Nog.077 5,886 7744170.436,6% 1and nd
4, 255, 432 afep.gdrimthe SBnatser spaskicatian No. SR 287 in dhepublished INL patar) aprijeati G HAS9
wher ei n Pheahyelasdn te Ustpsteg spedificatioesics. HBRHAG3.13R84.286pH 244,961 proi26RA3Z and EP-A-

optional ly ???4991e 3- posr t | on of the s | rodecane skel eton are substantially

different. Accd EBP EPf" F’é‘g digtnaturs,p E‘ﬁff‘&ff't“ef“ﬁé?"éd@feé pos-
provi ded ¢ O 'bfﬂqd’t ?llyfnotpﬁ rtr tl'f pr cr:r %Jare substantrall ifferent

(1) 20 [grr] [EPFn280G47EPS esert s 8%’?5 et emrgetl ardiflor a >NR
group, erein R represents a hydrogen atomor a [err] alkyl,

[err{¢yclal kyl or a tosyl group, or a cafbocyclic [err] aryl or carbocycli-c

[err]aryl [err]alkyl group op WK stituted on the aromatic ring 30
by one or nore hal ogen ﬁ al Ryl , [err]al koxy ogzyrihal omet hyl
eprgsent a nethyl ene group or, when X is

groups ferr] and [err] t og _
group, one of [err] and addi- tionally represent a hydroxyl
Sroup; and [err] = represents a

group whi | st -the other one is a
hydrogen atom or a benzyl, ([errjdl ko car bonyl, phenoxycarbonyl, fornyl,
pi per- idin-1-ylcarbonyl, norpholin-4-ylcarbonyl,

4- et hyl#i per azi n- 1-yl carbonyl, 4-(2-hydroxye- 35

t hyl ) pi per awheveid- yl car bonyl , 2-chl or o- 3- ni coti noyl -carbarnoyl, [err]

al kyl car ban¥yl gr ouppeserisan-oxyggd dony oracNBanaup, ve@inopt i cal i soners and

m xtures therddf and sdpresentsi ahydrdasnatomer a fre1z8kvh Cescheialkyl anartysyl grawps eratcgrbocyclic

t hereof, and the conpGsdrybdr cdrbaoynit Ge-i¢ary -CalaglkybdreupXiptioally Bilkstityied dnit st ardRialicying
2- ( 3, 4- d®hydr oxypheny by oretohmbrk hajegengiemg, Cisdkyli €.4Boxy ar tihalbmesty! ggupip, R2 is a
met hyl gr oup! anidR?[ eragthergeppesire a methylgmecunp oa wblenoOis B eR giosm vee  Raard Rtimey adde s

t hereof . The conpoukateliysbprésent athpdrexyil geoup Whilstithy otberphenis n methg! gmupirand e

asymet ric Barbon aresreseifs ahydogronbene henzyl, (Ciiatkgxyiserhongix phenoxyearbpayl ifasm, piper-
st er eoi sgmeri ¢ f or mslin-Frieartoayl, noepholini4ericatbamyb u hasthaipiperagin-1 -geamony, (4-F-hyrsgxye-
al so, be Tn the formhybeigemsiad-vicawpnyl, 2dbiere-Bwisotineyl-grrbamsyinGrealkyiearhempyh grouwndr ben-
racemat es, indivi duayloxwp@rmmllanﬂ onticab isomern and thixtires thergaf gpdsall acid jagidition angriuaternaryy

occur in the form oPmponymsals tereefat es such as hydrates. Al these conpounds

45 . and mi xeefteecompaungiof limylar(hwhasinhis >HR inwhich Rrigat:(3d-dihydraxphesy)) et georri RAS.
to anoyhgr a§p§% aRpP. RA IS aimelwlarqup an ’ﬁé’f abenzyl grpypy and Qptica isomeE @admixtyies thegeof.

prepar ati on_of "e8 L‘fﬁ’a “Pf’ff"" E('? 'B?Vr?ﬂ'Ft%l" ?’1"%;’ 'a?raa%x@r"at"%Wt' plOAis)AR G“""seq”e”“y'
quat er nary #t % Berp g E?Ya?'ﬁ%’ﬁ

oot W r?ﬁfﬁrm e e ot

net hyl ene gpoun: L't‘ i}ix roxypl err ne der vat
formi a o1 1 P et a'F B sﬁ&&ffn GHi6) tr'r"ei&prolmé go%est;% BRelaloR ol
with an i Soﬁb’tﬁ@ﬁ;rﬁrlé)()am]gmd 406 aRd dRateiray hih BaiBtHere o hitdombrikes 2

This is the reafkRHeBRPMratRR6@bmpounds of formula (1) whersin R* and R2 together are a methylene group, re-

acting a 4-ethynyl-4-hydroxypiperidine derivative of farmula (lll},

50 .
| | o |
RB__.NC>< . (III)
s | C=CH _

wherein R3 is as hereinbefore defined, with an isocyanate of the formula R-NCO, wherein R is as herein-

l‘ll'lb"ﬁlle’dS‘DC‘lrﬁTl
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Deite: ' EP 0 412 820 Bl before defi ned, and cyclizing the thus obtained
4-:car banoyl oxy- 4- et hynyl pi peri di ne &g 42kso; of fornula [err] 10

[drr] (I'l) wherein R and [err] are as defined
Hove, eith for. nd j [ ™| cacj di

i um and e HTHE AP E8 i e G RS Rl e e B oR Bl
[drr] ’ (VI) CH2 [err] 25 wherein R and [err] are

ag defingd above with water; or [err] for conpounds wherein X is a group

NR, in a basic nmedium or b) for ngge_p_aﬂa}%on of conpounds: of formul a _
(If) as defined in process (/) above, lizing in an acidic nmediuma
44car banmoyl oxy- 4- et hy[RPpilyperi dixie derivative of formula (I1) as defined
above, and reacting the 30 Oé_lil_ gpt conpound of forgmi)x (VI) as

de¢fi ned above with water, or c) for=t preparation of conmpounds of fornula
() as defined in process (a) ([err]) above, cyclizing a 4-car-

banoyl oxy- 4- etvmerein Roandew bidiasdefiderdbvvaf diier of fornula (11) as defined above,
in a basic nmedi w)for campdiinds whereirdX isfad bxygéreatqn, dpaaraaidic erdiah atdragatngrbksreqiitant com-
formula (1) wherpeumi oKforraulsg(VisNR gr oup and one or [err] and [err] is a
hydr oxyl 15gr oup and the other is a nethyl group, reacting a

44acetyl - 4- hydr oxypi peri di ne derivative NRfor_- mula (I1V), [err] [err]

(hv) K[--err] 45 wherein R3 is fiQ bove, with an i'socyanate of the
formul a R-NCO, wherein RI_s\ Yned{above, and cycliz{¥) t-he thus forned
4- acetyl - 4- car banoyl oxypl pery eriyative of formula (V), 50 [err] [err]
0 EP ¥ 412 820 Bl wherein : re as defined above; or e) for the
pr_;epa\u{ti on of conpounds of fornu (1Y wherein X is a >NR group, and one
of [err]and [err]is a 5 hy | group and the other is a nethyl
gr{oup, cyclizing a 4-acetyl -4-carbanoyl oxypi peridi ne derivative of formula

defi ned , Ies ' ' , b ti
A paund®or " or MR LBK YR Lo BR LRl B e o and

[err] and or
i b) for the preparation of compounds of formula (I} as defined in process (a) (o} above, cyclizing in an acidic
mediuim a 4-carbamoyloxy-4-ethynylpiperidine derivative of formula (i) as defined above, and reacting the
30 resultant compound of formula (V1) as defined above with water,
or
~¢) for the preparation of compounds of formula (1) as defined in process (a) () above, cyclizing a 4-car-
bamoyloxy-4-ethynylpiperidine derivative of formula (ll) as defined above, in a basic medium;
or’ : . .
35 d) for the preparation of compounds of formula (}) wherein X is a >NR group and one or Rt and R2is a

r

'\/ - hydroxyl group and the other is a methyl group, reacting a 4-acetyl-4-hydroxypiperidine derivative of for-
mula (IV), ' .
RI-N (Iv)
C—CHg
- i
0

wherein R3 is as defined above, with an isocyanate of the formula R-NCO, wherein R is as defined above,
and cyclizing the thus formed 4-acetyl-4-carbamoyloxypiperidine derivative of formula (V),

0-CO0~NHR

RB—N: | >< V).
55 "‘CHB ' .
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I o ' : l
R2 together are a nethylene group, with an amine of fornula [err], wherein
R is as defined above, in order 10 to prepare a conpound of the formula
(1), wherein Xis a >NR group and one of [err] and [err] is a hydroxyl
group and the other is a nethyl grof®04R89&1 i f desired or necessary,
transform ng a conpound of fornula (1) as prepared above into another
conpound of t Rhefe@RBAIRS bk s AGtinbtdbBlenbef ore defined in a known manner; 15
and/or if desigeed or necessary, reacting a conpound of the fornmula (1), as
prepar ed above) fonthe preparativioflcoimpounbs d foimiid @) vieiel Xaislsl BRR Giours add onb BER'QAd R2 is a
and/ or reacti rigdraxybqbup a6d tha othedPaEttyl gbud, Belizing & makayl{lchrbamoylokyppariding dadvetive
W th a base t of forringa (%) &8 defisedlabse; f or m t her eof and/ or converting a thus
prepar ed cofopanedd dedired braedessanyil a (1) into its quaternary anmmpo- nium salt.
20 I n the by reastisg ampbund ctforewie (Ihgs redperee almide wierpjmy/is anloxygedralprygpd Beanddi ne
derivative Bftogsiesr aremmethylens eryup; withian emigh of formula RiNkp.oihiersin Riis astvetined pbaye.jmordare
of the f®r nif reePReRCONPAYNGOf Higriprepia R whiieipkis 2SBR prour And qoe gt 71 and RR is |§ GyrEKyipEqup
Or gani schenaﬂté?r?téef‘!ﬁﬂmetwgﬂ% pages 137 to 147 (1952)] to gi ve a
4- car banoy| oxy- ¥ @fﬁ_ §8sePdme deri vative of the for mul agq( which is
cyclized in_an f&T n ma?ﬂ“%t&fé‘tSF‘H? s PraPatdaiovgntaAnother camAgy ‘E“‘ﬁﬁ’&‘i’“ﬂl%” as
accor di ng t Ber&pep" g;%i‘" OW“mam‘ﬁ\ccordl ng to step [err]) the obt ai ned

WA AL AP

-‘

d
4- carhbanoyl oxy- - €l §' ne rivativ {Z}f ggdcllze
gu abo e with.an c| cl dition sa
I g gn aC: di 8’1 rrgﬁalnylrcﬁr a mg sa [o; aw'u %ﬂt efffémla I?as rg,f § ewn ase hberate the
| OX0 angasief‘cr I?) mﬁ é)eaf |t 8uat y ammo-

cycl i zati ong )éa,ige carri ed ou 'n an ert o anl c soI ve

sol vept Hhi CN 1 e 1i8Glh ol RES afdaeve%%ﬁ%mhm ptehmmtvgo&t@om.msm%euat a
sui tabl e acing re&t&fvﬁthaahleacyanaté Brendb@ae ROGCOh adnaflfeY klbWH HEAGE Hollstnivil: Methoden
Ali phati ¢ Olerdrdahieh Chéthib 961918l Ghoed 3370 @47 \Yds25 to e a 4CbaiBiRdbky-LbRANIpiperidine
di i sopropy! déHvhiRe of tAd okkud (INEHNETs cybiRbd idan atidic mediifabdokting B sip dflbrGnBiRic akdine| |
as | ower al hgtbaing o stapphoxylic acids, e.g. acetic or propionic acid, may be
enpl oyedsas sAcuddifigio stﬁsa)ahdrgbckregeearwaabyld@ 4lvyrdﬁwmenducéulemnvdafforbmem) Beyclized

| odi de or f Inzamkcidemeduineéreirtadal tie thysdoroge saitohd Dimirde ,3adioxblare-defidatie offaynulzgVijis ed .
Fol | owi ng t heedwithotateo Thertybiization ey be dafried Qut e ingrt oganidBoliera i piin ofolved Wiiekc i ivert
derivati ve uofidefthe reactioh conditigns), is thelptea¢naeef a agtablpacids preferablylin theoresengs ¢f a dfyrhgdregen
whi ch, if dbalide.&iphatidps alisyclicethernsuskag diathyf eibasdivrony! gthemdiisepropiisthern diBByl ethpreletrase
The cycl¥z aydefurestor dipnanessiwel priQvenaliphetienarboMicseis, 4-9eﬂ°ﬁ5¢ﬁ5ﬂf‘1§‘|°p’em'ﬂtdt"ﬂ@° employed
derivative 8%sdveRthrul a g_ll 1) according to the step [err] be realized in

t he presence dsadvesagsa halide hydraganchiop eaP”’é'ﬂ%f“&F%%’"”ﬁ"&Pt?&‘P&i Vd’%ekﬁ'ﬂ?"ﬂég' bro-

hydr ox- i de8aHay biused Feliowin ofiAp it Uie ey fagrael
of ‘r 5ol [neP ﬁﬁyswa'tfgaaa%g%sggg&sawgﬁ ok weﬂbzgter%ﬁ#mt %‘eﬁﬂwﬂ. c

bases may ec P 5— ct Lon. H Sl g}{

ycl atlon e obta amoy oxy- et end ne e of ormula acoor
sol vents ar &eﬁ ;3) ZL .,Q E 3 c§0fa g’ m ceta elt\s’?g;g rlat ydr
but anol ; al |9 a@ o tertg lo. g2y AATR ,k}}é sedl S Bl Satalysts in -
cycl QJ-]'examz"tl'x the d? a'rlﬁ 'Bgs hn val oesgle/e a@&:\ té‘m' %actﬁn gurtﬂﬁ éoivenls are
formam dg ogyghk €. hiang! dt &eprop%t‘-.&ﬂ&r Epta A CllotAfc, St ¥ ara?r{al?lﬁ{yd:%arbons

di oxane; ni gk Heﬁ&tesd}élghe%e%ﬁieﬂ@ lidiohd & xyl6Ha} ARVBAYES, .o dibethyilFoFARINIL! or Rlkettryi-2-
oXi de, et C. pyrAiilébn@bheRistdn sk GGl elhBitdr BN niiRE ¥RA hacetbhifliel sOifoRiibsélg. ARMAtHRI G
be carried oxde, ¥t.i iaahy ARYireoPihe @btve sdbrels. ThélredctiBiomiyeisobk 8drfied oLt withéutl 8y sbident,
accel er at e elgein aymiténzsidte. dortidi & dcedigifté fie yoizafiEth@mpatatira llay bé suBitBeseehsed: (v
45 r eacssi oreactien Broedfarabhidcyonplishediptwesh ¢al°dxat! Ve dniling@oit dithd rdabtan lnddurd. I ip spiGiblat
of the reactdvnnk yndsrtan inert ghg suclsassadot adylitegenoAanerdikg ta r deeferradiembodiment githe preseht ims
argon or ni venteme Wheﬂﬁﬁ?cmtmfm@ntad-(&-hmvwfe@@mﬁdﬁham or@fchipiee-ninotinoyearbamayl
vention, whemuRtheitabemeyioxy-frathynyipiperidne dervatiyg of éormula (i lypyyiiingfeam berrsastionf arbetpy-
or 2-c¢ hI or ongAr{qy@@typlﬁQ;Wne aergﬁw@Wforg\plgg 'with ggisocyanate of formula R—NCO is not isolated buf di-
4- car banBy| ey arciged{y HigISAN ERGieR MURA} the presepes obp syitahindasy ( resul tin
fromthe r eact'F H‘ﬁ PepeessesR) @apds) ab‘?‘f?/f“eﬂmﬁ%f’tl’re&)?? ﬁ'ﬁiﬂeﬁef’ a"%st%fé F‘? ?Pﬁt”? ?P@"ed’f’ay b fol-

forrrula(llf i t h anl 3 r I NCO i S 'qla
ggl t ;&Ctesl %acsxcp frze ?féxéégga ? 452’%8%7 lq?ﬂ“'éw tﬁ'mg’ fE ne envatwe h: fo:-
di scusseé uﬁ'ﬁ%(\’)' g eﬂmi'l‘\)ec ES:E%& 7 rda\ ot 9!" O;iage annerknow§SS

\ t
D “above, alEIERH AL Cr Stk .e/sre@.tau; @En A
reacted wi t laas%nrheeﬁﬁaéma@ b&éarried Sut liieftHd @imer SAGitidn ssoet&,eadre@step B) of process

4-acetyl - 4- GpdHR@ TR RKVER, Rbrkifd 108 pffdFrbd dibo¥iPer® bf prdasssi4) (8) of2is inveitlinAné A hcetyi
cyclized. The condensation reaction according to the first step may be

realised in a manner known per se [ Houbef-\Weyl: Methoden der Organi schen
Chenmie Vol. VIII/3, pages 137 to 147 (1952)]. The obtai ned

4-acetyl - 4- car banoyl oxypi peri di ne derivative of the formula (V) is
preferabl y cycl | zed |n the presence ot a base The cycl | zatlon -y be

o o . o o o . o




a) abeve A ternatrvel y, according to a preferred enbodi nent of process (a)
[efr] of this invention, the 4-acetyepodizs208f 0 412 820 Bl
4- ¢ar banmoyl oxypi peri di ne derrvatrve of the forrrul a (v, created |n t he

reqaction of}haeb i J1 LOYR r- i.din |vat‘|ov q _afy
g ;{)e weggtfhgnéd'ig&%i?nfon 5. yoiy ; ;@ sy ?f%a ;eée jeis "° e LJT% ,%f.mgp
defi vatrv; gﬁ,agf ,@,,fyfg, pPes o I SO atg trom s rea‘él 'r '(‘)n's‘r’rrtx ure

bejore its cyc ar%aicésee;abmrm@rr&eeﬁ@m%@b&x@stes &emessegﬁédweenaweromeéecond
stEp of procesg debire@BNEesHRY tHaQothstuhdd \WeRrmuld (1) @8 BlebEk iR bny HRE Bt Rdipriioesdel 8) to e)

coppounds  of abbray!bd whrdstorMéd ifts SiRéHcERboliits Mikin BHaRcébe of th@ioRFURAE eirRanfsr Khdivn@pr
abpve may besef ransforned into other conpounds w thin the scope of the

fofmula (1) T NTkus/ERIERENGETOMBoUREN the BormiQ () as prepdrBdiShovedihefeBialit kyden aDM204IRU
of } t he f or mubgetHet VittaR2 3¢ & path@eheapay @ith\bredniihe of YorinGla RINHR €€ Rad axmetiied abeed

t opet her w tdemplindivfdoranuail) hayl be prepagedovhpreiniXtidia TNR groipraed gie of RirandiR%s dhyhileyl group
wher ei n R i sand thediier i e thethip@wep. This cestippmaybe sarribdoutinlaguitably solayt opwithontapwsolyent.
wherein X i sCaaveniiRt sgiventgerenal aliphaic glicyblisior draligivatic pleqtplf sicB aetippelr tasepdl. cyaiehexaneind
t hie ot hers i sbepzyhaieohel] alipfratic.gs aromiafichydrecatbpissrchasheane.higptariecpienr, chigrobepzeaq priniigt e
so] vent or \iterzeseitetharsye.g dlovanpitketos, age dirnehyiyl kelingidertiary ars@'vebages &g- Pigpiae. iriethyla-
al c&cl i ¢ ormigg HPyrisinatAnexeesed SIRNI: amire may asorearys ps a slyenl s ihis "oTﬂéSP&??B‘f"’ e
15! benzyl dryoRsrriedut Friameeratyre b&‘i‘”@ﬂﬁf’?"&“’ﬁ?ﬂ?‘ﬁ’@éf’%‘&ﬁ E‘"‘E’@r B‘H’“ weicér?re"me
hept ane, xyI Ré?f%‘ab'%‘l'ﬂdﬁfraﬂlfﬂﬁﬁﬁeﬁn 9. Gf9oR PGS anzene. et her

ket ones, es?@é‘t' 8 fgd ofit ff""b\"‘y') ¥preyyel o4 @’d gy' ‘%Z)’f“?t broup -
1 e i it %‘w jeli gt SR
a isol vent f Or csarboxy?gacrd ar hat:c orarJ?na |c rc ac f' acr oraro tlc
terrperatureé)‘ dgp >

ture, ,pr oMe m&?cq'f %ns sﬁ h%s ?rS gr%rﬂoﬂéne b%rl@% ﬂers as dio anlef
dejsi red or q:,g@lagt%r ox)ﬁ' QEJH‘AI chc GWI'*rerer nlerr] an a'f err]x are
a fhydroxyl A@cofﬁﬁr prgér%gmmh‘n f 8 s eioA tﬁrQB@laéa!Q%P&&Md etid Mhfirbe
)| wherein [.e ideli oP4RE dbifiradon i X@RIel Bt inByfRnein IHRtAKLRB&f ioRbHasulfdiaciBimisiing aeh

be achi qumdund@;eaaeﬁ.gaieowp.cgwdme‘do@ressure using wel | - known -

priocedur as. | S@aystBdérascessly, (B fdvérse BatiENX b dehydrGiidAProcdds bt Sbods adybaRhriied
calr boxyl i c adia by by diterdes conpoinid 9f faeiuRgl) whdidih Rt and RA @iyéthdd Breamitiienegroup to give
sull f oni caci Oscompyunb ef taaTakray( fndértih BOad Rl sra taihgdroxy(Tdnt 8 methgiigroop This hyiratibreneadtiony
pefr f or med i NMmarbeacganiisbeh sremuecu hediunGin thabresensodf winatabandioeorganic gcidsa Aoavids Q.
hyidr ocar bonshysiegén hatidel snifuit @hosprotic) forraic agid, aipinativesuifopic cidss oxalipon triflsoreticelic asiemay
di - n- but b eherpmployasi Thid reguiiontthay be eartirthoyt tietweercd tsand direrbolting Paintdf the resstion mixture.
Acicordi ng to aFrmdhegbtaingd earperdidsat fermubs ()i whpreinRE eaprepeits, a banzyliox belietoxrBrbevEgrpuR|

acleti c aci d thpre 9Erbes a0 ba FRMPYRG by €-0j Sredustivg clopvage o ofiBinrarpeounds ef §he fosmyls e‘(ﬂhefﬁﬁ
in xyl ene i nRYiHed, 9%‘5@1‘&:’%"“&‘1"" fax Regferalhiche gprriedRuEby-ge 'QM'?%“Q"%AW@P‘*“PW

i the r eact R £ n&*aw d&m‘r*w%a%ﬂgﬁm §ePa't °hf°m' 'vbde-
necedsar tt by é«?&?% e'F r A 3—:‘ B ca”xf‘;/:’e
my be car I’I qjoxrde umrnum dea % lt?% na es a alcﬁﬁgso the e-eart % rlictron
[e”] and [ besr on— ar a rtg

>
<.

formula (1) v rr a%rﬂm ls %BQE rﬁﬁ@vﬁ" b’ 59)&' oafipil rc%r ydgch'U&so br§
drationgr eﬂ& tBnﬁ’\ &qu&mdﬁshémﬁ%ér’gﬂmédﬂer REnigher pres-
priesence of Mé%pﬂr‘aﬂ %tu@ér&%ﬂt Qndﬂf-?é ing p%%zt &Q&Q@acﬁorﬁmxﬂw AFQTSH thinBifth ot RS re-
syl furic, phoagheg édalyst i9filled oft GhetitrafliONBAdrtednb, irdiBlied, el prbRiuct BBtAhdGe fRfified e.g.
t rli f 1 uor oac edyl crafiBateRAERiing#ea REMBIERBodinéh: 6 theREJcHRthE BcdRS isGaitdrinedbyand
bgt ween 5 C médiks bitatalps tahdid hytitdgiatidhfwhich 8 welBaeh i thelite)studd 19 usifd DHydiodie® donor sub-
olt ai ned se ongauvasieh ad foifmid 42id] ledrédine,in théi@esehde of galladiunt-arpeherandéatalyat. Moraydrodras R3
bgnzyl oxy car dpredhctigeythezieatel edteanrecernmsedig nsiduchydrazimmoeid dioyylaming in the preseise b aneak
clieavage t o wirtsachasecatipanidnthis regctianimay bexarmad eut nfinert owghris wiventRct as elgy 9werglkenols,
THi s reduct i ®g methang ceétbanabiryn deis apides. ieacddinethylapptamiserr intethersippelyasGiOMRRLY %6 I thrs
hyldr ogenat i negixisees of the ghovessolyeats (The rsartion medium redyeaksp gentaineateraidip trmpergiuegtis Rigfprebly
nijckel , i onincreaspiot acceleratisgihg raactisn. fhus. this FRgetioa s, P'%ﬁﬁ%é’é'?d'%atam@@’avﬁ“fee'bs
tHeir oxi des4eGcend theipplinggointe)th ceagtionPipied . The cat al tr c h dro enat i on
aliso be carrj ed’y‘éfERe"lﬁ'jRu‘é‘r °53°°(‘,’3‘ﬂsaﬂf “’%Q’é’?ﬁyaﬁéﬁ ’l9b| ,
syrface of oM PEray r oA )t .. ‘rr rq*’q?:;r,
aljumi num oxi P ERCnRETYde Y er"b ?‘l%l?seegceandw \fenieze s(')’ 7 | ne- e
ttals. This reduction nmay be suitabl yacdonplished in the presence of
|| | adi um on-charcoal by hydrogenation in an inert solvent. Lower aliphatic
alfcohol s, ethers, esters as well as aliphatic, cycloaliphatic or aromatic
hydr ocar bons or their 45 m xtures nmay be used as solvents. The




sure at a tenperature between 20 C and the boiling point of the reaction

m xture. After termnation of the re- 3% g]a%n he catalyst is filtered off,
the filtrate is evaporated and, if dEBPA 0Bfe product obtained is
purified e.g. by recrystallization. According to a preferred enbodi nent of
t he reduct i ometaltchrbenajerop ydisger carhoustd, e tantiady diganicheserppamexcest ofdhe eompotind ot foramig i r
hydr ogenat i owhightareisefulfoninding Rirecaid farmed in éhelrpactionad (ifflecantaynt b amalkalinel yedal isgide e.g.
donor sub- 5Septasgivm jedide mephe used forpramoting4bis @actipsdr azi ne in the presence of

pal | adi un§ on- ch¥¢reasaps %sd'tadP?@P’aceAbX%)(F’nﬂg?lkw@?Gé’GﬂWthe[“é‘V?aIm%?f ez yEaTrRRBYl gropR
cl eaved or i byieeactioewihareastive carpoxyliciapiddeivavecentpiaingsucing areupdsuiigbierblorofermaigester
presence of 'aaWP@é!RedzféPd?aS‘!Yeﬁaf%{%‘Y"aé‘é‘% egivalive This reaefion iy copvenierity carEgd qybin the prepasge
out in inert%8 %?%ﬂh{?" Sséﬂs?f\é'm"g'"%&fﬂe%&df@' d in theggactionsFor HigAueposedng,basprdistd hove
or ethanol; 'B?yq ﬁ"‘ﬁ'&Y Hﬁ"ifé‘é“" ‘sé"?émp ggg:f‘%’@%‘ pods fmmony knqwn framfthe leratyie.y 4

di oxane: or jn'¥ °d‘f°'

a'ﬁag e/ %@EPF’B ° P (Hierrey
ha .a'n“""% g?’a "g{w i ‘f T %? i o S ﬁ°§ oo,
a tenper at ur \Aoevgaﬁ ,[t i< reactio @a)&ah ut u "ﬁ n ogheph uuonl Cn[ow %ﬁiﬂ
Hydr ogen s @%%m% odb éer .c@ b(a Y.y f?y?%in Qraﬁ&.- i
group by us'&%okw& Q: ot gjrb ; oyl -:B besﬁ?y Eg " (isgmbl s %%mlc
gr Ou n reaﬁd‘ eo is mecp&f? n%ﬁg rXan@ % ol the
brom de, suifadq aéofan:aL &dﬂfa%%ﬁ&é% ocﬁﬂd

metal or al kghdighe; &Rerd o4 Sich as Sétnyetfleh ?duﬁogpﬁéth% @anﬁaﬁ Brate hQJm s%g&rhs me-
car bonat @ anigHelchigia¥, 105-GaHbrsatHRASE cidrofah; RIS, Abtohilife; SRERRIDScREs N-RbMH 22
(1) whicch argrrdmeie; tertiafy orbtinbadt, &.4)Qicaibs) roOVERAe brbylidhR, MBASH dstilas ivbitd, The
amount of anabaekmdntiched MBigahic arddérttRy orfarit ballaRSiskiiNici BLIAEadERY. T1HE rdattRA rmaPbe
pronot i ng t héasriel @Gt 4 WMperiture betwed0PCagEhe Balin(RBoiftalthd RadtiophxurdTHaYeadtion with an
([ err] al koxy3egiagolyanate, e.gpdrériapo-§-aiedtibayiydcyamite ey rbalixaddrasubioawydy tit the Bodysinatd Bm-
reacti on 2 tgouad is pragrad\esiio anduba gdnipound of ttle fdewiula(B to be @cyladetitisadded i tr@ueHation mixture
group. A suidoalsinipg th isocyafiate. Ttsc2-olore8-nivetinolh soaysretk cas baprepared by v.9. restingdchioioc
aci d deri vat niepkinic goiti amideanith okatyhchlogdecio arvieert solvedt puah as t.2-ddhlgredthdne. t he presence
of a base whi cRomepundsepnipinifgs phiphonyathenyt dieup ge Rhal alsnhecbrépared fram the gertnownds offferr
this purpose™ihe) caeiaieing 3 bareyh grogRs\RE bymegctingthe lefitr Gorepgundsivith phegyl chlespfoqmate. On re-
acconpl i Shecreiie aupevadsat thefasuie OreaBainine arhermycripery| arous 25 R withd\-@rhydroxygthyljpiper-
Hydr ogen as %’@Fﬁmﬁ’f’éﬂwsﬁé‘hf @HT‘%@ &°“E‘N‘"‘& aﬁS?’WT“’@F'UQﬂ?eW‘"ﬂ §"°ﬁ@°’§{‘ q‘%‘aéf Ripge ob-

formc acid or .pre

hydri de of haéever 'aa deiydaton grecss Pﬁ??’ébgdf 'i“ﬁ%"ceefﬁfé'%"
For ¢ hef g mA4 E\M’ﬂ'ﬂ% it %?%yf Uas* %&v fg é PEPAMDITCEY
for mbam d M{mio é‘% hsﬁeaa' ga aqu dl r§ in he pr ceof mera oro amc acnd acuj; eg

be carried Q qf' vm LS ceti 3D

c al tr acet id m
Hydr Oge n as Oiil il lstl'ga ﬁy‘i}f (1 nt of the reaction mixture.
pi peridin-1-yl Q‘l?er ARdnds dﬁlfhg?o (B'rrﬂ?ﬁsac%h\ﬁr néftla fhe?ﬁ:fdgg n salts or quaternary ammanium
or 2- CALOMO- 35l 5 Akind W hduB kidAN B be. B Dldrepsatn b3l hdditidh sahs MEohMbr Wodrt Rids such
sui tably subgthyérbdet Haifabd, QlgOfyaroiidric asid ShdhjarskRonté adidS QURVREL ShosbRér abi8PdslwePBs
may be car r i fehic) ddetié, Bropidnié RRAIE Iyt SraleREharR Y@, taricEs0brBIRL, Meitic]imbild Ssalicylic,
presence of iactibasezoicLtihcania aspaitil dlutGiis N-RRetd-asFii@@NN-Qtetyldlitdntig) 8014 asAVelD S8dINakesul-
hydr ocar bonsfositigdis aghlae mzthaesulfodit atiive atiesitiohie adds, ©F. [pasieeneduttdnicasid thagbduskd.
et her,- dif sopr Sgtfbrmetidnanaybe catiisboare.g. hahadgersathetthéirerak aidioniiedto tie soistionetthe? 0
t hyl ene chl osomgeund df f@mula )l aminse sdheentee.o pthertel. anddtieseltformed tspietbipitated by agiding preferably
acet oni t ri | ea waierimmisgitieRsaanis gelyenke g. -REhihethes, Far the preparatioh piguaternary amménivmpsaltsradawer c
bases, e.g. $pbakenjesbeneyl halidegran aikvhuifae mwf?fﬂ?tﬂt@e ema vedThe gesteraizatiarynayen pey-

The abov%a Atmed it °N?6'F Q%\‘fﬁ‘ts“%n’ﬂ? 39%9"91 agpionitdle, phiap g'é'g"‘tﬁ'?eé at s tempgratype jnthe
bi ndi ng agenfPege fiyp o ’lt%fél"ecfﬂ‘t’e QFa'E‘l!f?‘é’"Hé!taW@%‘PP"O
C and the bo’raftf"?‘fgi, fgé'?aﬁ °b°’f"a dg\“ acyl

i socyanate, e. ﬂ?‘llt '3"’5’?"5'8 T o b|e klf ﬁ'ﬁ?‘ her'ﬁi t: %a - sjch a
way that t he s:g? g:':rm ia (I res e 0 n me v
corrpound 55)f arw ae yusm amethod P\me
cont ai ni ng t a(ugmg a ngP h'e yla'h Stely
prepared by ﬁbﬂlmtJdQ%}m fitathe® ra&ordﬂgsfb%tg' Alrfgarih 'pﬁterﬂ% ﬁcé% r by using
chioride i N ARethéRisberiBe N-EBimass|Phvid} Ea.6ck 128434457y, Ot hane. Corrpoun o

cont ai ni ng a phenoxycarbonyl group as R3nay al so be prepared fromthe
conpounds of for- mula (1) containing a Qpnzyl group as [err] by reacting
the latter compounds with phenyl chloroformate. On re- 30 acting conpounds
of the formula (1) containing a phenoxycarbonyl group as [err] with

N- ( 2- hydr oxyet hyl ) pi per- azine, conpounds of the formula (lI) containing a
4- (2- hydr oxyet hyl ) pi perazi n-1-yl carbonyl group as [err] are ob- tained. If
desired or necessary, the reverse reaction to the dehydration process




ou;t by addi ng water to a conpound of fornula (1) wherein [err] and [err]

tagether are a nethylene group to give 35 a conpound of the formula (1)
erein [err] and [err] are a hydroxgsosdzesnet hyl group. This hydration

regacti on may be acconplished in an aqueous medium in the pr esence of

m iner al .and/ or er4ga%£'t| |4~ ygnlogy% env s ofg)e fon¥ 58\% éacl:btaqw%ﬁ ¥ tlIeL}) Jirgﬂon of
phosphoric, Laﬁrgs%o oLettphl dt i el eu Qe d 1o e- e
act d My be QP ithischdl Cheni3 i eﬁem
the boi | isNg sBGHdRG 4Met ﬁ‘ef%q dd?d}a- I, HiF 5]d $he9 leQ'a) ormi a F')
y be convert i ot SrpB&idE offdrinla AFikded ﬁ@ﬂvéntz@r'i SH' BdeRi MRFedRIBE RN YPhthhis
sglts by usionghéreleRpelficaiPsuine spifRkisne deiVativiS o B8 Bescatel A BP AL o4a4420lERA D 13508) EP-
sgl ts, i nor gami12s29andEPYR 4 1842261 ellsh daldGRIMATY phifEl 108 Pllndaddni Rt apfiiclions Nos. 4093/89,
hyldr ochl or i G08489Chna A0LS/BYY HOWRN & théy ddMiavh thé&itkdwinlbiological ¢such asHiBBNURIvE, AnfllérGic afs
wgl | as feor mpid jevél @veling) adgiviepi oni ¢, oxalic, glycolic, maleic, fumaric,
succi ni ¢, tart teipeesera Bieantidn tidreore alsd rélates to BBse of 2 corpbind v forenula i pesthiereinbdimérdadingd,
ciinham c, . agpte masyfactykeudf amedicanishtdarelietteamrepar ¢nileptio and\diagie tiydagdsshdngic(ineeastdps
wgl | as al kdipidteuéls infremmelsaci ds such as net hanesul fonic acid or
arijenesul f oni ¢ Hiinventiowisdiustysted by wayrobthe foflowkigdExammles. nay be used. 45 Sal t
fgrmati off ma be carried out e.g. in such a way that the relevant acid is
aqded t o t heX ion of the conmpound of formula (1) in an inertsolvent,
e.lg. ethanol, and t he saItfor med is precipitated by adding pref erably a
wat er - i mmi s GrIsp-GrEihy P} pyfoXa-grazpspl P‘mo er. For the e aratlon of
quaternar%/ g Ot ‘?éW r elc'l';lﬁ'ﬂ? '“5?‘% dalt d"" g::g
al kyl_ at A W Y P9 fi f d g
For usd i afgpaL, eoo Vi " 5&@% 0 'eus H‘b‘ie g;"'e
Reir nixt ur m water heevapo ebaseis so’d g- é?éi ﬁ nate
t t@fﬁl o Glh ﬁf‘ £c% |e-f Eﬁ%ﬂ eF a%mill; S l&r:tgm&P

tq the boil ' dWer é?éllf} d §9 c}é? nfyl Za&i%t lgﬁhgﬂtlegbﬁ;ogml%yﬁ% yield,

anmoni um,sal,f té;}l.,ae Be 150 at| on an

ngcessary, m,l,g; Jid-ed by recr ystal li zat| on. Oonver sely, the corresponding
bases can be Ilberat ed fromtheir salts by an al kaline treatnent. The
cqnpounds of the fornulae (11) and ( may be obtai ned by reacting the
4-thydr oxypi peri di ne deCiadguleitgdsier be“ip’?’%l a (I 1) or (1V) respectively
wiit h i soeyanates of the fornula R NCO by us wn 55 per se

[ dee e.g. Houben- Wyl : Met hodenCd&r - 8 gani s qu%/k‘\% ML/ 3, pages
137 to 147 (1952)]. Th rrpounes f ghe fo nyl,a (Illb) dTByzpe prepared by
e.lg. the ethynylation eactl on Of he approprl at e1 y substituted

4-pi per| di ne derivatives according to e.g. Hungarian patent specification
NQ. 6, 769 BpmBg2 usi ng a nmet hod described in: Farmaco (Pavia) Ed. Sci. 12
34 57) 6 EP 0 412 820 B1 The 4- acet I-4 hydroxyp| per| d| ne

dé r| vat i ves Sdtengvhirmetbylaner21oxo11ijdioxged- dratijon

the corres pond? ﬁ‘?‘;ig ot 1he h parhamg W‘d '?j?e}f’ée ﬂ ) W%P |"\/%fs"°?§fbyf”ﬁ'8ht1sﬂi‘tf?ﬂ dfa
(1) Lsge & pea '3 ffqu?eﬁ“'eﬁw Sngpder reduce
Vi Za pagz Slg? ct o tame "g ere ; t%? r 8- egfttE W Lr ned a%%i Eg%z frgbnﬁ rr%l'tleex:::
corre- '@L} 9{35% o

r?:ﬁ?er !

? it those
derlvatlves > The no conpoun s ornu

agcording to tﬂe I nventl on "are usef ul |nt er medi at es |n t he synt hesi s of
otther thesapghhhed! |y active spirodecane derivatives e.g. as described in
ER- A- 0414427 EP-A-0413516, EP- A-0412821 and EP- A-0414421 of even date
cliai m ng pr ixpi3 3dimb@oRybheRgRihliPRbdARI-BRY drékiMal mebiil-2-640S1 -dXa-3, 8-k gira3®,5]dddaRdl/ 89
and 4095/ 89) . kg3 4ldiryhodlphdad)sehylaiime Gre@udtiorowisd aiigediala sbitiaf bBf 282 g of 8-benzyi-
ant i convul siameethyenii2aixé-e,8-dioka-Baraslof4,5ldeqandlin |38 whbdf ahtgdreds xyighe @ndérn stidritg. dMeanwhite
priesent invahe iemperétive pithorractior rsigture fc@éses tot 35 ted01€ £The feaction mixueeLinidft Bfstand atredma
(1) as her eiterwefatyre o@etight Gdn the ctyliellireereasfionotivvre isgiiluted withdt-heataesandffitiered. fie solid
t rieat ment mhtemw@d invebrystalized fom etanokia geiain e dieitogppu(d in84%evigd aye-1 Bhil e °C.

| gvel s in . The invention is illustrated by way of the follow ng
EXdanpl es. 15 Exanple 1

8-lbenzyl #%- et hyl ene- 2- oxo- 1, 3- di oxa- 8- azaspi r o[ 4, 5decane Dry gaseous

hydr ogen chloride is |ntroduced at 20 to [err] during 2.5 to 3 hours into a
sol ution containing 20 31.4 g of

1- benzyl - 4- but yl car banoyl oxy- 4- et hynyl pi peridine in 157 m of anhydrous

di oxan. After standing overnightthe reaction mxture is evaporated in a
water bath of 40 to [err] tenperature under reduced pressure. After adding
200 M of water to the evaporation residue the base is |iberated by sodi um
hydr ogen car bonat e.




fterfiltration the solid precipitate is washed to chloride-free with water
nd dried. The crude product obtained |s recrystallized from n-hexane under
| ari fyi ng by activated carbon to gi vEP? 1:38??¥Te conmpound i n 80. 6% y| el d,
5 mp.: 65-[err]. Analysis: Calculated for [err] 30

69. 48; H 6.61 0% found C 69. 65; H 6. 51;
5.63% 35 Exanple Ealc“ﬂ‘te‘j for Czs 32N505

- benzyl - 4- net hyl ene- 2- oxo- 1, 3- d| %zasgl r.]o[ﬁ 5] dﬁcgn§6§ 16 g of

- benzyl - #- car banoy| oxy- 4- et hynyl p| perl i'ne aré $tirred>in 30 of 30% by

i ght solution of hydrpgggybrom ge Jgn sacet e yagigd at yr gogpg enperature for

hours. After evaporatl ng the soI vent udder reduded 40 pressure and

dding 50 m of the res i

yar ogen ary e\ﬂé?'@ ftRage g;gs'baf sg Eeof 'Ervﬂ%mpg""ﬁf W@P@fapa R B grelogous

r?|m de-f 'ee q %)ﬁ-ﬂecy- - -m ~20x -3Z£9 fagp?ro d Xane t% ﬂhyce the

itle conmpound i lg ecng ﬁ@ﬁ{%ln

greenment wth tf&oBSe ,_ _o 00N, 3 R zasp p 122- 23 °C (trée
“[2-(3, 4-di r@a,b%mﬁ saeé..e u lﬁy ol | i

- di azaspig o- 14, -nﬂtt@l ) Witk By b rﬂym&ezo@ﬁ@my-

ortion-wse a?&ﬁeahewpazss@hw(m&m%‘és.&nm of 8- benzy -

- méghyl ene- 2- oxo- 1, 3- di oxa- 8- azaspi r o[ 4, 5] decane in 35 ml of anhydrous

yl ene under sxbmpig 4 ng.- Meanwhil e 50 the tenperature of the reaction

i xture increases to 35 to [err]. The reaction mxture is left to stand at
oom t enped ataliedzyb4-aydadxghimettiyFmBoxol1RRa-8 8- iataabitof4Bidet#@Ct | ON M xture is
ilUed withmn- R egiitiam eongainihg18.2 ig@f &benzyl-Aanethplensd2-pobE dipiat8adzaspindi, Sldaterc in $30 mi of
ecryst al | i zadhydroosetbeértiengtionvise aglisdao 130 mhaf liquidtaimenonie nglen stinling and @Herstriing thk reaction
p.: 181- 183nikure fanari additional 38 Ainptes, theaunroniais Bvegorgted Theaystalinereaibitatp isffiltered, washed
5H32N205 5 with ether and dried fo give the title product in 97.2% yield, i38.: 183-164°Q4 7, 32: . N

. 36% f odnd:Analysis: C 68. 35; H 7.18; N 6.50% Using the appropriate
tarting materials the foll owi ng conpounds nmay be prepared in a nmanner

nal ogous 10 to the plcgqegqaagddgggrcbiw iN f:ile above Exanple.

- Benzyl - 3- decyl - 4- hydr oxy- 4- net hyl - 2 bAU-% 3, 8-di azaspi ro[4 5] decane
p.: 111-Jerr]; C 65.19; H 7.29; N 10.14%

- Benzyl - 3- hept yl - 4- hydr oxy- 4- net hyl 2- oxo- 1- oxa- 3, 8 di azaspi ro[4 5] decane,
p.: 116-[err]; found: C 65.24; H 7.43; N 10.28%

- Benzyl - 3- but yl - 4- hydr oxy- 4- net hyl - 2- oxo- 1 oxa- 3, 8- di azaspi ro[4 5] decane, -

p.: 122-[err] ofd s,renmmyygm logit 26 B a«iggueb loRGm Afirdxlab SR8 where

ydrogen gl Oarpbt‘JEh Hétoh lchéraém c§oﬂ taln dehtical to those given above.
- Benzyl - 4- hydr oxy- 4- met 2- 0X0- 3- p enyl -1 oxa- 3, 8- |azasp| ro[ 4, 5] decane,

p. 203-[er rgxa,p,ays drochl or| de mp.: 284-[err] (with deconposition)].
anple 4 20—

- benzyl - 4- hyzB-Gisefzyl-4metiyihe-2 0@¥100xd-3 @ Xidzad pifbfaBidecampi I o[ 4, 5] decane A

ol uklon eont ai Alstigtiod dontairing(¥.8 g of 1-benzyl-4-benzylcarbamoyloxy-4-ethynylpiperidine and 1.1'g of sodium
- benzyl - 4- netdtydxida 350 ok IlaniFdeiorethdoldzathped fof 4 hdufsdafiten oelingriodd Endmhainteining the
nhydrous et heactigrgnigaretat O104prsi8 ta@ideichitesshel@Btaline prbciditaty isifileredand miceysiaiickd from me-
tirring and thanolp oiaip theitiprrompaund BA8% vigld. - 1188 %+ an -addi tional 30

i nutes, the AMW¥%i a is evaporated. The crystalline precipitate is

i Itered “vashed with ether and dried to give the title product in 97.2%

yield, mp.: 162-[errkz128 I | qubated for [err] 30
¢ 65. 19 H7 20 CoREER? 14/05‘#0?&&(;%4 o C 65. 24 H 7.43: N
10. 28% C 75.83; H6.964; N 8.04%;

found: - C 75.71; H 7.03; N 8.20%.

Example 6

55  8-benzyl-3-tert-butyl-4-hydroxy-4-methyl-2-oxo-1-0xa-3,8-diazaspiro[4,5]decane
8.3 g of 4-acetyl-1-benzyl-4-tert-butylcarbamoyloxypiperidine are refluxed in 100 ml of an ethanolic so-
diumn ethoxide solution of 0.1 moleflitre concentration under stirring for 3 to 4 hours. After cooling down and
adding 10% by weight aqueous ammonium chloride solution to the reaction mixture the greater part of the sol-
vent is distilled off underreduced pressure. After adding water to the residue the precipitate is filtered off, wash-




The above reaction nmay be carried out al so by using 25% aqueous anmoni um
hygr oxi de sol ution where 35 appropriate. The physical characteristics of
the product thus obtained are identiA412824Bbse gi ven above. Exanple 5
3, B- di benzyl - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane 40 A
so} uti on coret & chiloridy-f@d wih gatef dried and finally recrystallized from benzene to give the titte compound in 78%
1- penzyl - bernieldl war By FOxy- 4- et hynyl pi peridine and 1.1 g of sodium

met hoxi de i An@®®:nl of anhydrous nethanol is refluxed for 4 hours. After
copling down and maintaining the reaction mxture at [err] for 30 to 60 .

m hutes the crystalli pr.e ate Sfl| ered and recrystallizedfromrre-
thanol to obtain thec'%l o actgﬁp%ﬂﬁd h9%38ﬁ2/§33|d mp.: 113-[err].

Angl ysis: 45 Calculated for %HZéngg)g C ?78% N d—i%_" 5 200 N |

8.P4% 50 found: C 75.

Expnpl e & 55 found 68, H 8.57;

8-pbenzyl -3-tert-butyl -4- hydroxy 4- et hy1 2- oxo- 1- oxa- 3 8- (fl azaspl ro[ 4, 5] dec
ang 8.3 ¢ ofgxt%%@ncftyl 1- benzyl - 4-tert-butyl car banoyl oxypi peri di ne are
refluxed in of an ethanolic so- dium ethoxide solution of 0.1

mmll | LR GRRRADLA AbchRE @.ce-fs,eowaxysa iRl asircibidbedi@Ur s- After cooling
do and addrTHhelH ol of 18/F g U B-bertt 5N Hepty R IR iAo/ Lttt "- &QJS%Idla%Ep 45]55%ane
relaC&‘Von m Ht‘@rnﬁofrbglﬁylch&ﬁtn@ﬁeaﬂaﬁtt1sd3’tfctrbﬁ‘ou?éuh‘le t‘ﬁ@ﬂiter‘f&mgd if thle rdaBifdn B eotropicalty
under r educ edisple@sh MkePeaftél therhidhd isRGapwaie @irdder rédi8e dpRE4uHIA ter BRGNS riidudin Enidrs-
filtered of formumshiuticd is dneﬂe&n%%u&%nﬁun%ﬂﬂfﬁt@ fitdi dutfiatkCeviapiRedintidl réliaded bres-
dried ang f istalThy crizdaprosadt abthinetiGtedrystillizdd®rion asmexaheurgentRirifying by dctiaed AT QLUBRInl N
78% Vel d, mheptitte cabipBurfdér 81p4 yiekihmlpy 87-68°c5 Cal cul ated for [err] C 68. 64,
Hi 8.49; AndysB: 43% 10 found: C 68.75; .H  8.57; N 8. 65%
Exanple 7 15

8-ibenzyl - 3- n- hept yl o] oxan3, 8-di azaspi ro[ 4, 5] decane The
sdl ution%®of 18.7 ¢ o?amm{&pef& )E%ernnzn

8-fbenzyl - 3- n- hept yl - 4- hydr oxy- 4 megahyly,2- oxQ- 190183, 8quagg3\lﬁi ro[ 4, 5] decan
elin 40 mM of benzyl alcohol is heated at [err] for 5 hours ile the
wgterformed in the reeeddon i s ;uzaat.3opi cal Hy @i.36i;l 1 ed dfE8%Thereafter,

t e mxture i s evaporated underreduced pressure. Aftertakl ng up the resi due
in chlord form tg1e solution is dried over anhydrous nmagnesi um sul fate,
fijltered of fgﬂféf—evaporat ed under reduced pres- 20 sure. The crude product

obt ai ned 'S 1igerSballhaSHol amdpoxhsmm A0S0 h BULL LG o | V2t e
cgrbon to o 2 ml u h\?dr | rd Canten tfdh Hre" po tidn § QBYO
23 minutes t QHutﬁd of 3 sz{/l -benzylo %a -4-meth lene- ~OXQ- 8-d| za ~
7. 86\@/ f 0“”%0[4 5)decane in &'ml of79§ rmic acid under Stirring? Tﬂéprec«pttat&hsiit@tgg/ Off, %Qstgd @Wkp

3-ibenzy! - 8- RRdigsh, Wﬁ&ﬁﬁ%ﬂ&éﬁoén&w&ﬁ&mme‘lm thrid % dBed in a yield of 89%., m.p.: 155-157
1l-ioxa- 3, 8- die@zaspi ro[ 4, 5] decane 72 m of aqueous hydrochloric sol ution of 3

ol /litre congagmtration are portionw se. added over 20 to 30 35. ninutes to
a sohwtien of 3.92 g of

3-benzyl - 8- benzyl oxyganh STXl:éé'ﬁ? hyé ene- %1 (R(o 1- oxa- 3 8-di azas-

_ 2372672
£ 67.30; H 6.38; N 6.82%;
4 found: C 67.35; H 6.19; N 6.72%.

Example 9

56  8-(2-chioronicotinoylcarbamoyl)-3-ethyl-4-hydroxy-4-met hyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]-decane
A solution of 11 g of 8-(2-chloronicotinoylcarbamoyl)-3-ethyl-4-methylene-2-oxo-1-oxa-3,8-diazas-
pirof4,5]decane in 116 ml of hydrochloric acid of 1 moiflitre concentration is stirred at room temperature for 2
hours and then cooled down to 3 to 5 °C. After adjusting the pH value of the reaction mixture to 6 to 7 by adding
aqgueous sodium hydrogen carbonate solution the precipitate is filtered and washed to chioride-free with water.
85  The product obtained is recrystallized from a mixture of dimethylformamide and methylene chioride to give
the title compound in 75% yield, m.p.: 195-186 °C.
Analysis:




N [

piro[4,5]decane in 8 mM of 99% formc acid under stirring. The precipitate
Is filtered off, washed with water &HPDP4RBWB1 After recrystallization from
ethanol the title conpound is obtained in a yield of 89%, mp.: 155-157
[err]. Analysis: 40 Calcul ated for [err] 23 26 2 5 C 67.30; H 6. 38;
N 6.82% 45 Calculated fepurfe,H,,CIN,0L 67.35; H . 6.19;
N 6.72% Exanple 9 50
8- (2- chl groni cot i noyi car banbyl 31 3%t hy 543r§5)6dr(9>ly 8. B¢ hyN- D4 okd%1- oxa- 3, 8-
di azaspiro[ 4, 5] -gdecane A so on of .11
8- (2-chl oroni cot BVt tar bané)ylg)ls"ce't hﬁ 54-5?}m hﬁlené 845 oM 116)(%153 8-di azas-
piro[4,5]decane in 116 m of hydrochloric acid of 1 nol/litre concentration
is stirred Btampledf t enperature for 2 hours and then cooled down to 3 to
[err]. Mﬂter adj ustrng the pH val ue of the reactron mxture to 6 to 7 by
enzyl ) h yiop-4anethyb e Srdiazas : anei hydroghleside and free
filtered anE%/ashed to chloride-free with water. The product obtai ned
i s recryst al | iAseltignobifesf $rbsprideydpheny-4rpeth ?’P@r%ﬂrf”é?es &fiepeprirelpldeqsae in 100 mi
chl ori de t o°yRous haerqcr'errcec'e(ehga%immrewom proif MQOF?HSlpj stirreg gtropr fgmperature for 20
Anal ysi s¥ 9m'"“teEl3h®P’&%"2‘a'8f(f"tB’f (vaghed it isgrco Tﬁ}d e"f‘;"ed akepory kempe ‘FF’? %‘,’"d
C1l .8.93: pot srfm h{cg%r ef“B‘EFﬁ Eeduced pressure t??btaustfe qb’ogdegrlw% yreﬁm .p § %ﬁ'l °C N
14. 25% | - Exa% Tﬁ‘ ﬁ::;;q iV ouwo fN§°d6 hyToxrde ol ro to h hydrochlorid
8- benzy erate |s ex P{X ne hlor‘:y?\o)?e orga els gg&!*um ll@\gj(jec
ane hydr Ch \% B b %ﬁ e i ue| re fro amrxtureofc orof nd benzene
8- benzyl qﬁg 2o mr@ | azaspiro z‘r‘g]ncfecane I'n
100 H/of a rochl o | 0,03 m)l.llltre concentration is
vi gorously strrred at roomterrperature for 20 15 mnutes. The precipitate
is filtered, washed with ice-cold eater and then dried at roomtenperature
over soljsd potassi urhdhawladete i@rdeCnd gﬂgﬂ;pressure to obtain the title

hydrochl oride in 97% yvyield, m 0 [er Wi, th dec sitdon). After

addi ng an equi val ent anount of %aqffé Sé & r%t}hydr o@rmg i’o fution to the
hydrochl oride, the | ber at.ed 7S sgxtr ct d.into chloride, the
organi ¢ phase is drlbfgo Cl/er antr‘r':?drglsj godﬁumﬁsﬁhfate angyﬁ?eva_porat ed
under reduced pressure. The residue is recrystallized froma m xture of

chl or of or m andisive the@ppropriate glaxting miteriatsithelfaiiowagwmpoun GGy h¢ préndred mama.nner analogous
207-[err]. mibe gses ggscribed in Examples 8, 9 a:ii0@bdvat ed f or gerr 70. 36; H
8. 43; -(Z-Qhkgg_m,gotufoyaqqumoyl)-s 4-dimeth@~4-hy¢rg)_(yg@qxo-1-op§- &ga@fprrom 5]decane, N

7.97% 30 UBAJ9tK8 “Sppropriate starting materials the foll owin corrpounds
may be p""r5epar ed“ﬁﬁ*%‘”‘fﬁﬁ "y"éﬁ%ﬂ"Bb%ﬁ@‘ar‘g’e‘?%ecaﬁP’Hbeg’?é’s&%ﬁPF?[ﬁ@8"

Exargles 8, & 1¥F°%:
8- (2- Chl or onl co?’P ’@f' B'&’HWF’)')’@‘yﬂmﬂT R i ok Gaeasr s S ecR U, -MareRier o .
aspi ro[ 4, 5] ﬁﬁ' _% | % lori
et by v b B e oo S T e 0
4, Séecane; 8]1(24 I
o[ 4, g'Banyl T butblgrl'; moyl-4-hydroxy-4-methyl-2-oxo-1-0xa-3,8-diazaspirof4,5ldecane,  m.p.:
222-224 °C; :
8-Ethylcarbamoyl-4-hydroxy-4-methyl-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5ldecane, m.p.: 234-
236 °C;
45 3-Cyclohexyl-4-hydroxy-4-methyl-2-oxo-8-propylcarbamoyl-1-oxa-3,8-diazaspiro[4, 5]decane Sm.p.:
210-212 °G;
3-Butyl-4-hydroxy-4-methyl-2-oxo-8-phenoxycarbonyi-1-oxa-3 8-d|azasprro[4 Sldecane, m.p.: 136-
137 °C;

8-Benzyl-3-ethyi-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane  hydrochloride, m.p.:
50 268-269 °C.

Exampie 11

8-benzyl-4-hydroxy-3,4-dimethyl-2-oxo-1-0xa-3,8-diazaspiro{4,51decane trifluoroacetate and free base
56 The solution containing 1.4 g of 8-benzyl-3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspirof4,5)decane
in the mixture of 10 mi of water and 1.14 g of trifluoroacetic acid is stirred at room temperature for 15 minutes.
The crystalline precipitate is filtered, washed with water and dried to give the title substance in 97% yield, m.p.:
147-148 °C,
The base is liberated by adding sodium hydroxide solution to its frifluoroacetate sait and melts at 161-163 °C.
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8- Henzyl - 3- (4- chl or ophenyl ) - 4- hydroxy-4- met hyl - 2- oxo- 1- oxa- 3, 8-di azaspiro[ 4
, b]ldecane hydrochlor- ide, mp.: 298-[err].

8- Benzyl - 4- hydroxy4 nmet hyl - 2- 0X0- 3- prapyh*&ﬂazmna 3, 8-di azaspiro[ 4, 5] decane
hydrochl oride, mp.: 40 256-257 C

3- Benzyl - 8- te,gr;arygggfw,eclpagparmyl 4- hydr oxy- 4- net hyl - 2- oxo- 1- oxa- 3, 8- di azaspi r
o[ 4} 5] decane, rr];

8- Ef hyl car banoyl - 4 hy Xy 4 nethyl oxo 3- phenyl - 1- oxa- 3, 8-di azaspiro[ 4,5
] decane, g p.: 234- gﬁ]cu lpded for 015 2N 26)3

3- Qycl ohexyl - 4- hydroxy 4-met hyl -2-0 ropy! car _rmyl = 1- -3, 8-di azaspir
o[ 4} 5] decane, mp.: 210-[err]; % 33 ?39 & ?&a préajs'

3- Byt yl - 4- hydr oxy- 4- 0h | - 2- 0X0p8- EQGQQXYCGH bopyge-l oxg- 3 8f8d) azaspiro[ 4,5
] decane, mp.: 136- ui“

8- Benzyl - 3e et hyl - 4- hydroxy 4- et hyl - 2- oxo- 1- oxa- 3, 8- di azaspi ro[ 4, 5] decane
hydf ochl ori deExapeplp12 50 268-269 C. Exanple 11

8- benzyl - 4- hydr oxy- 3, 4- di net hyl - 2- oxo- 1- oxa- 3, 8- dlazasp|r0[4 5]decane
trif| uor oacet &benzpkirié-ehigsaphenyl A-methylene-2-oxpicoxa A Brdiazaspirof4-fideseng : gt
8- benzyl - 3- met hNMPregonty glﬂ%h’e&%%kww-éﬁﬁwwﬁmd‘r%ﬁﬁ‘% -2 Q'ﬂf :

i xlt ure of® 10a‘?rf‘"dc9‘4 eftas Vd'&P&F°i‘“’M"%at%‘F stirred pdspigpac Hiejreac “‘be"P@e"ﬂ"l V‘P'@@’eéf‘e

room\Le erat"l‘]’?“‘élo 55???'1"1 guch apgpthatt 0°CSA ere-
washed \r/TVIpth vt g o,y °“gr(? pergtyre, dfsis%% eg "’g r nc
147-[err]. ThEpa btal E Wil

Anal Cal cul ated for [err] C 66.18;

7. 64; f ound: C 66. 32; H N 9.78% 10
Exanpl e 12

8- benzyl - 3- (4- chFatephersd )Lor K hyh EA¥,8,0x0- 1- oxa- 3, 8- di azaspi r o[ 4, 5] deca

ne and hygsogen fumarate s xture ont ai ni

1- benzyl - 4- et hynyl - 4- hydr oi’ypléé nr'?dl nel g 2% 4]92rﬁ%0r opﬁLnfl 59s'ocyan-
15 jate and 0.4 anhydrou um gcetgte i tigr unger arg@n. The
reaction i s exot %@fﬁ?c hedr)e?o gqt'he rﬁegcﬁlibn ranl>s<t ui eﬁljs cggl ggélgn ‘such a
way: t hat the highest tenperature reached is [err]. After 2 hours the re-
action mxeure iAseqindadmbunt ofdgmaric exixiissalvadrireethagibldsagidedid aibenzéde(solutionaf the base to
chl or of orm tdiéaincthe byderigen foinerate lsaltsas a csystatlindrebinitate whictais then filtarédendf apd dried, m.p.: 230-
anhydr ous sod?¥¢sul fate and then evaporated under reduced pressure. The
crude product obtained as evaporated residue is recrystallized from
acetonitrile ©8maBI3in the pure title sub- 20 stance in 84%yi eId m p.
189-[err] 35Ana| Si s: Cal cuI ated for [err] 25

xéndgr és?
tri fI uoro etc;r%g%g %E;:g%ﬂ seva F i% TIS ciysta rors( Eﬁ%%ntnitg ti'd 1Pure E:—

68. 38: H 1-3-n-huityl-4- thﬂqne-2-oxo-ﬂroxa-3;; -sligzaspinol4 ihydreg : H
5.81; C1 -' 2%39 of 1-bepzyl-4-eth b hyg@xyplpendmlg\ﬁreg rd?ﬂ Eﬁtgéﬁpfy gnate
aci d di ssol vel iefmas § f After .

4go a u8 er

2l oratmg -pico me n er s ur n eresl em be zene icso utlon is
obt ai M h h \g;sE ‘iﬁ Gf |e§ %? fs ﬁ? Wﬁi&n oxnée layer
then fil t er edth nz | ro vap dund duc dlsrecr stallized from
8- benzy! - iy i 793%, i @25%5@' o fdeca and

di hydr ogen C|A,{ap,g,§ s

45 .
_ Calculated for 19H26N202

C 72.58; H 8.33; N 8.91%;
50 found: C 72.55; H 8.53; N 9.06%.

An equimolar amount of anhydrous citric acid dissolved in ethanol is added to the base dissolved in an-
hydrous ether and the solution is diluted with ether to give the dihydrogen citrate salt as a crystalline precipitate
which is filtered off and dried, m.p.: 148-150 °C.

55 Using the appropriate starting materials the following compounds may be prepared in a manner analogous
to the processes described in Examples 12 or 13 above.
8-Formyi-4-methylene-2-oxo-3-phenyi-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 171-172 °C;
8-Benzyloxycarbonyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 145-146 °C;
4-Methylene-2-oxo-8-phenoxycarbonyl-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 208-210 °C;
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A

21.5°g of " 1- benzyl - 4- et hynyl - 4- hydr oxypi peri di ne are boil ed under refl ux
ith 12.9 g of n-butyl isocyanate in the presence of 0.4 g of anhydrous -
otassium acetate in 66 m of 2-picol EM@4338B1 nitrogen for 6 hours. After

vaporati ng 2-picoline under reduced pressure and dissolving the residue in

enzene, the or garBetzybBlydloheayl-4irhetiibne-DasdiBokavy, & diazudpirel4, 5]8dtdneCiinip2 (R8OIBB FC (the hy-
nhydr ous nagrgen fumarate lsdiabeits at0T-208 °C); | t rati on on an al um num oxi de | ayer

he benzene sol utsiBenzyl-3etbyl-d et tyteas2-uxvelcaxa3@ekirzaxpirgld, Sldesanee m.pEht83-dp41 8@ (hydrogen

roduct olst ainveiedteisglt mac184st88Pd)i zed from n-heptane to give the pure title

ubst ance i n 78. 3%Bepiykel-wrt-bptyit-metBylene-@raxd-1-oxahs-fisdaspircl@aldecsha e 114-617 (dihyfivogen)
72.58;  citiete salpng3132-133 1), 8.91% found: C 72.55; H 8.53;

1 9.06% An eq@Beptybt-mathienat2-ese-3phenyld-axa-d.Scdiazpspioltdldagansi 900134185 Ih

t hanol is added éR§mayhisepaend-danetbuiang-2epxe-froxers.e-gigzasniseld, Sldeqans. M #6-PHE:

ol ution % di | uBdeniimelrtaattylegr-gexx heehdiiarBiRihoRactrelytrg melege mp- 210-
rystalline ﬁ?bé?pitate which is filtered off and gried, n&ﬁ.: 148-[err],

5 Usi ng‘éij ghé-ﬁsw%ﬁ?ﬁh%{%%%ﬁpmﬂ-17?&?3&*?'%2??"1?[ 29c3e ¢ wge"c%'ﬁb%mdsm-

y be prepar n a manner anal ogous to the processes described in
anpl es 1 ove. '
-Fornyl-%gngéﬁ?g%ﬁe-z-oxo-3-phenyL-l-oxa-S,8-diazaspiro[4,5]decane, m p. :

71-{ err] _

/ G 1 6'g of methyl isbcydnd b BYiding s adde @aptloﬁ%néir@g%%c
ne, mp.: 14354 8defyl-4-hydroxy-1-phenoxycarbonyipiperidine and 0.2 g of sodium methoxide in 10 ml of pyridine under
- Met hyl epe- rg@x%%-smsmw&ae&mgxm HRE AR thd adaiia the RadlioRARBIR! i Riidke@loFL AN
, MNP 208-1bk tlen thekolvent EBvaBordtddurdeiFeddded pressure. After taking up the evaporation residue in ben-
- Benzyl - 3- cyeheriexatltiortis WashBY Wil Weate? tdneQtral atleapdrated dhdbr RGed frbdbule idigheanecrude
p.: 128- [ enitd prédubtavhidlyis thdh RE9sallizddunedt e stathle ufitet dabifyinl byddivale@ tdrhoh to give the crys-
- Benzyl - 3- ettdmink tie- cabduyid in1Be% Field xip.1 168388 &. 8- di azaspi r o[ 4, 5] decane, mp.:
03-[ err] éhychnaigssn 5 mal eate salt mp.: 184-[err]); _

-Benzyl - 3-tert-butyl - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane,
p.: 116-117 (di hydr n.cijtrate salt mp. n 132-[err]);
- Benzyl - 4- et hyl ene-%%o]iag-eéﬁér?ﬁl -%165'289398- di azaspi ro[ 4, 5] decane, mp.:
34-135 C, .99; H _6.29; N B8.74%;
- Benzyl - i sopr opyl - 4- net hyl enec- 2-53xg-9i- oxa- 3, 8- di' azaspi r o 4, 5] decane,

p.: 96-[err]; 10  foynd: C 60.17; H 6.18; N B.B6%.
- Benzyl - 3- net hyl - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi ro[ 4, 5] decane

hydrogen mal eat e p.: 210- [err];
8- Benzyl - 4- nﬁﬁ'—?—’&-ﬁe 2- 0x0- 3- propyl - 1- oxa3, 8- di azaspi ro[ 4, 5] decane
g' Qy'dr ﬁg teﬂyf'3&&&%&%::@%@@9@'4 nth{idrie-2ioko-1 XEIR iSzadlrops Sidecane

o L Ahixture eéntining 4.3 dof & aoetyi- -5t hptyoarbonyi-4-hydroxypiperidine, 6.0 g of tert-butyl isocyanate
1-oxa- 3, 8- di 3gashy meylgigg?@ﬂ 5\4 Jrﬁgogﬁ'ﬁir%ﬁg&rs. ft&c&finﬂ%&vh'é(dd al B0 MIGFeRiarte]
S m of pyri GieR8o ins redbtBR xR t iclpRasd isMasHek Wit iwdid? RiraltkH, tHan the 01tk evaporated
4- ac&Ly! - 45 Nyl Yohudsy BREARX Yitetdr R HYaik Bitinddi 28 SvaphiatioR redidle 18 fechySdilizéd¥rom isopropyl
met hoxi de i n elker wlgive thelBid dublitiiRe AR KieldUn.p.2fcdoBs Wi | € stirring. The reaction
i s exot herm @naipdid:er the addition the reaction mxture is refluxed for 2 to
3 hours, then the solvent is evaporated under reduced pressure. After

taking up the evaporation residue in ben- zene the solution is washed with
water to Weutral and e¥hperated LafderC ydtuded pressure to give the crude

title product which is then recrystalljzed fr t hyl Lagetate under
clarifying by activated car bonccgo éﬁ\/@’t he '{r 33?-1 ‘al | iNng‘%‘sfl’ e conmpound in
61% vyield, mp.: 166- . 25 ~ Anal ysi s: | qul-at.ed £,0k gr] 30

C  59.99; H 6. 2@'?'?“‘?' N B %/béséf’oungf LECEE CfN 96%3'17;

6. 18; ¥ 8.86% Exanple 15 35
Xample 16

H

3-methyl-4-methylene-2-0xo-1-oxa-3,8-diazaspiro[4,5]decane
2 g of catalyst containing 10% by weight of palladium on charcoal are suspended in 20 mi of water and
§5  added to the solution of 20.0 g of 8-benzyl-3-methyl-4-methylene-2-0x0-1-oxa-3,8-diazaspiro[4,5]decane in
180 mi of methanol at 0 to § °C under nitrogen while stirring. Thereafter, 4.9 mi of an aqueous hydrazine solution
of 48 g/100 mi concentration are introduced to the mixture which is then gently boiled under reflux. The progress
of the reaction is followed by thin layer chromatography (TLC). After termination of the reaction (10 to 15 min-
utes) the mixture is cooled down, the catalyst is filtered off and washed with methanol. The methanolic wash-
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]'!

3-fert-butyl -8-ethoxycarbonyl - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8-di azaspi ro[ 4, 5] d
cahe Am xture containing 4.3 g of EP 0 412 520 B -
4-Bacetyl - 1- et hoxycar bonyl - 4- hydr oxypiperidine, 6.0 g of tert-butyl
i spcyanate and 1 ml of triethylamne is refluxed under nitrogen for 6
holirs. After iRSSateicPmbieRdth e aetiarplinepiution and thefsolysnt i pysporatedt yndergedupas prassie. Atier
m xture the d?%ﬁf“é‘?%%‘@m@m‘m%i%@mﬁmw eihyl peptatewithrisppropy etber therfile aagipgundt
i s| evapor at ed® ®pined [fP4 vieW e %93 r'Essure. The crude product obtained as
evhporati én r&&¥¥e is recrystallized fromisopropyl ether to give the
title substance in 44%yield, mp.: 104-[err]. Analysis: 45
Cal cul ated for [errfalzul®fed/Ior ugﬂuszm ; N 9.45% found: C
60. 66; H 8.23; N 9.61% 50 Exanple™1
3- met hyl - 4- net hyl ene- 2- oxo- 1- ox& 3,5F--di2azaspHr of 474} decthnk> 2 Hsdf cat al yst
cont ai ni ng 10% by weigoht of .pal | adi Lém gn chaycoal _are suspended in 20 m of
V\B{)el’ and 55 added ttP4ME sol uli on%oP?20.0 § of - 765 N 15.45%.
8-penzyl - 3- met hyl - 4- met hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi ro[ 4, 5] decane in 180
m| of methan@amdie ¥ to[ errjunder nitrogen while stirring. Thereafter, 4.9
mj of an gquéous hydrazine solution of 48 g/1 00 ml concentration are
i ntrduced t G-rhdbifyleR-2okt-En-popyt NokaS,&-hiBspaAblddcaitoi | ed underreflux. The
prijogr ess of theasuspenkibrdantaifing 08 § 61Wed byeightpaladiuayddrcaibel CatasOiIg 5 MPdTWaterlit-Sdded to
Afjt er ter m nake shutiaf of 510@ off St iylogytarbdriyl-4-aet fydengi2ibxo-8Hh PRopyli1 oRa-BB-diatHsBiro[dB]decane
cqol ed down, int43en of atetblyabdt O PGuniiér bigerventle wifring. Jothis wixsneetinlof 4518 % i doae TetirazinklzSlution
met hgnol | & wdeghtroducRd and tisiresgtion ihBLiOreBixed fagd tatSenirtiesiAfandoling ¢dwnttdreom temperature
mit hanol i ¢ s@hdfilietng offtek cetalystdhislsoleant is pwpergtadondsitredycadipehesure and thetlidp eeperation re-
Afft er recr ysisidte is sicrystaliizedfram banzane toj aive thediie epmpotng inrPE% vieldym.as 86-97F°Cet hy|
adet ate wit h A8yt opyl ether the tite conpound is obtained in 94%yi el d,
mip.: 92-[err]. 5 Anal ysis: Calculated for [err] 10
C| 59.32% tH1lculakéd forN @islﬁfgfqzmé)und: C 59.55;
H 7. 76; N 15.49% Exanple 17 15 _
44met hyl ene- 2- oxo- 3- n- propyl - 1- 6xaé3, 83 di azaspid .34, 5] decade 38%3uspensi on
cqntaining 0.5 g of 10% by wei ght pal | adi umon-carcoal catalyst in 5 m of
wgter is gdded to tHowd:ution 6f 63080pf H 8.57; N 13.47%.
84benzyl oxycar bonyl - 4- met hyl ene- 2- oxo- 3- n- propyl - 1- oxa- 3, 8- di azaspi ro[ 4, 5] d
eqane in 45 m Qf t : . | |- L '
e L 45, i e Shol il Oy Sk bl i g
action m xturejziggyl.£hbityidid-21028-1-0%3-3, Qaidrasgifbi Slascane, Mpl: 3be-fideEi Ng down to
ony t enpgyr at ur e 33propyl-k-nBrhi1eHe-2Qké-110kLs £ @b AL YIS, 51-dtBara Oh. ¥.£ MH1-158 <@ Vapor at ed
deM'reduced pr @wwthyRnedRd-rabltny§ 21686 1- 83 e bptbi4 ERtecshl, Ihi6:: 208-209 °C;
crystallized f podtykendmieboxdi-wa-3ddazidplrdifsieasmeomnd in 95%yield, mp.:
-[err]. Anal ysksiethgfene-2-oxo-3-phenyl-1-oxads scdidzadpi6l4,5]6e2ne, m[pengs18€-c; 62. 83;

Q/GB; " N 3it-8R4-ridthylene-2-oxo-1-oxa-3,8-Hiazaspito[4,5)-decane, m.p.: €38-136 3C;00;

8.57,4 N 3bhEntv-A%ydrilyidmeptiyhZoxapipixepBidataspis{4al-tiecane, napt:489-M0SCt he
| | owi ng conpouidRs(3redjmevwxyphenpietterti4hydraxy-amethot-2-exadtaxed.8sliataspitdisbiqecaec Ss.p.:
scribed i n1B&#H5Ce 17 above.
Et hyl - 4- met hy| éheazg-dgneibylene;2-gxost-gadiSgiegagsireibfidecalegmearne’® ®i p. : 106-[err];

3- i sopPOpRY=4methyiens;-exd-oxa-3Ruliazasgirolt. Sdegangi Az aspi r of 4, 5] - decane,
ip.: 15 135[ err]; 3-degyl-4-methylene-2-ox0-1-0xa-3,8-diazaspirof4,5]decane, oil;

o A e e e S L eatn B 17

i

JWWo T TOSE = =3

N A

s  Example 18

4-methylene-2-oxo-3-phenyl-1-0xa-3,8-diazaspiro[4,5]decane
A solution containing 5.4 g of 8-formyl-4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5])decane, 3.0
g of hydrazine monohydrate and 3.6 g of acetic acid in 54 mi of aqueous ethanol of 60% by volume concentration
55 s stirred under argon at a temperature of 62 to 85 °C. The reaction is followed by TLC. After termination of
the reaction the mixture is evaporated under reduced pressure, After taking up the residue in chloroform and
saturated aqueous sodium hydrogen carbonate solution, the chloroformic phase is separated, washed to neu-
tral, dried over anhydrous magnesium suifate and evaporated under reduced pressure. The crude product ob-
" tained is recrystallized from ethyl acetate under clarifying by activated carbon to give the title compound in
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4- met hyl ene- 2- oxo- 3- phenyl - 1- oxa- 3, 8- di azaspi ro[ 4, 5] decane, mp.: 185-186
3-tert-Butyl -4-net hyl ene- 2- oxo- 1- oxgp-o41Bsgbgizaspi r o[ 4, 5] - decane, mp.:
8-[err]; 40 :
hept yl - 4- hyg{ %yiélé'ﬁﬁt m‘,—'fag;coxo' 1- oxa- 3, 8-di azaspi ro[ 4, 5] -decane, m p.:
O-lTerr]; ivatar - '
[ 2-(3, 4-di rréﬁ%yg%phenyl ) et hyl ] - 4- hydr oxy- 4- net hyl - 2- oxo- 1- oxa- 3, 8- di azasp
o[ 4, 5] degane, mp.: 1_90-{1e§rﬁr€L; '
benzyl - 4- met hyl ene- Z¥k@HHa ke - B- di gty 4, 5] decane, mp.: 77-[err];
hept yl - 4- net hyl ene- 2- oxo- 1- oxac:_iS, 8-di azaspirol 4, 5] decane, oil; 45
decyl - 4- net hyl ene- 2- oxo- 1- oxa-3, £ ;aspiHr o[6 ,@jidecaﬁe,uow:‘?
cycl ohexyl - 4- net hyl epe- 2: 0X0- 1- 0Xas - di gzaspir,o[ 4, 5] - dec , mp.:
AT - SANRPI A fi§adg OX0- I 0xg 8- di gzagpipol 4, 5)- dgcqpe,
di met hoxyphenyl ) et hyl ] - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane,
p.: 107- [ eExdmple30 Exanpl e 18 o
met hyl ene- 2- oxo- 3- phenyl - 1- oxa- 3, 8- di azaspi ro[ 4, 5] decane A sol ution
nt ai ni ng 5. A-hygrexy-4-methyl-2-oxo-1-oxa-3,8-diazaspiroj4,5]decane
f or nyl - 45met hy selydenzopsiningi-Hiefiyienzyl-gysroxy-8-mathy2-0xpi1 rowd-2 8-Jipzperigl4 S)deczng ing2
hydr azi ne Rbf@R% enethare! Bieflugeddn e gresefise ofi 07 S bydrapinslaydrate asd 0.42)9,6fJ (% by weight
hakgl of 6098IBYuren-eheecod eallvehinperviaerpussiring for 30 minptes: Aftey FRoling “?fnrg_\ﬁ?f’" Extuge to room
Dt g, opat e S et e o et o SO TRETn s i soion
rmnation of®t ’ “re "1 " ¢ '
essure. 2Aft S ARG PrUHS htringddsd I"ﬁ'ﬁg"f?ﬂ‘d(‘,’?ﬁdd? Yeshetie prrraue ﬂ‘rgar’?/‘byéf 4 B d2Rs194
spdi b hydroggn WSar bonate sol ution, 'the chloroform c phase is separated,
shed to neut™ral, dried over anhydrous magnesi um sul fate and evapor at ed
der reduced pressure. The crude product ob- tained is recrystallized from
hyl acetgte under cl@aiduliatpdyfarcti 1qd,8arbon to give the title
cprpound in 13 EP 0 412 820 Bl 41.0%yield, m g 185-£§rr11 Anal ysi s:
lculated for [err] C 68.43; 51.44; 6. 60;7-58; N Ap184%79 found:
68. 85; H 6.71; N 11.35% 10 le 19
hydr oxy- 4- net hyl - 2- ogaﬂ@bxa- £ 8- 'a?zaaéspi r(’i'[ 4%?ggcané 18.2%. A solution
nt ai ni ngse4. 2 g of 8-benzyl -4- hydroxy- 4- et hyl - 2- oxo- 1- oxa- 3
di azaspi r o[ gxdejpkeoane in 42 m of 95% net hanol i's refluxed in the
esence of 0.75 g of hydrazine hydrate and 0.42 g of 10% by wei ght
| I adi um on- gHAsinetal4-bysitosy-5-eito-ioxe @18-diazapiral¢) Sldechne hydroahiolider 30 m nut es.
ter cooling tHsouttacf $.64g afiB-keraylS-rtaphw-bowityleroxatitoxe 3 Bdazaspitoll Sjdetane in 40 mi of
| tered of¥f, Nuvadrénbidriccidis hydiobenated in direchrespnce of Thadsipellagigm-phrehafcodl catalystunpil ththeo-
ne \ash- i ngticdl araougif hydragen is gonsumgsio Attar Eiterinmefbihe patabisbibel filate bowgperatedfor ayolume
hor olighl y t r PRalipd (19 mpnderaedueegipresaraand 140 st peptene 215 added cThe eystpllifle pregiaitasy it igeed
bt ai ned i s f Pifensdded g pptaip g tite qompoung infi7Vevietdn@.re 21244 & npound in 9. 5%
eld, mp, : HoBysipelhebqsP] Analysis: 25 ~ Calculated for
prr]\2s ¥ . [err] € 51.60; - H
58; N 15.04% foundalculate® fo2lcRf: N.O H 7.55; N 15.2% 30
kanpl e 20 3,4-dinethyl-4-hydroxy-2-oxo?116x§-§,8-diazaspiro[4,5]decane
drochl oride A solution of 5.44tg 063.98; H 8.05; N 13.99%;
benzyl - 34met hyl - 4- met hyl ene- 2- oxo- 1- oxa- 3, 8-di azaspi ro[ 4, 5] decane in 40
of 35 N hydrochl ori doagidd i sChydbageaat edHi B. 1hge priesencsf 5.4 g of
il | adi um on- charcoal catal yst until the theo- -

Example 21

~ —+

O T 00

TI0ITmMNT< O+~

50  3-decyl-4-hydroxy-4-methyl-2-ox0-1-oxa-3,8-diazaspiro[4,51decane
4.0 g of 8-benzyl-3-decyl-4-methylene-2-oxo0-1-0xa-3,8-diazaspiro[4,5]decane are stirred together with
4.0 g of 10% by weight palladium-on-carbon catalyst in 40 mi of 50% aqueous formic acid for 2 hours at room
temperature. After filtering off the catalyst the solution is evaporated under reduced pressure, the residue is
treated with aqueous sodium hydrogen carbonate solution and the solid product is filtered off. After recrystall-
§5  izing this product from a mixture of chloroform with n-hexane the titte substance is obtained in 78.0%. yield,
m.p.: 139-140 °C,
Analysis:
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ti cal amount of hydrogen is consunmed. After filtering off the catal yst

filtrate is evaporated to a volune of about 10 ml under reduced
essure and 40 nml of acetone are adfB4#2$8B3;ystalline precipitate is
tered off ‘and dried to obtain the title conmpound in 87%yield, mp.
P-[err]. Analysis of the base; 40 Cal culated for [err] C 53. 98; H
p5; N 13.59% foufftculated fogy fg5H5,Np0g. 15; N 14.20% Exarrpl e 21
3-decyl - 4- hydr oxy- 4- nethyl 0x0- 1-oxa- 3, 8-di azaspi ro[ 4, 5] decane 4.0 ¢
8- benzyl - 3- decyl - 4- net hyl ene%? g)éo;bzaoxa%l@ dPazashi 8 038% 5] decane are
i rred together with of 10%.by i gh | Ladi umy op- car bon cat al yst
40 m of 50%aqueou€0'"8‘ormc Ci dlgf‘gwe u?@ 8¢irooihdehberature. After
ltering off the catalyst the solution is evaporat ed under reduced
essure, thBxamgeZdye is treated with aqueous sodi um hydrogen carbonate
| ution ’é{nd t he s40| id pr d1uct filtered off. Afe]r recrystal |- 55 izing

IS product 3 ] trtle u ance
obt ai ned ipn &< 5/° o, }de 6§ E‘?E
yl €
ours, Aft

for tiﬁf ]
Cal cul at eg ‘F argon while trrnni §‘:1 in rﬂn ofthe r%it Z%is cooled
b i g 9 th rs evgpo j' nder ressure dding chiorofo é} to
e nz X d. p Za ganic iayer i washe‘l' rarui:h water te ch!onde-free, dri over an ﬁydrouysﬁ;ag-

ou sodium 'hiydrogen c2

yl) 2 sttt 1 %@mwc eGRNRC tamz?ﬁE ure% et

et hy eneBa&.Ja:ednfam x rt)e SeoS .;omd%eﬁ%%ﬁazawéoo{sﬁl decane,
nzyl chl or hglysis4. 2 anhydrous sodi um hydrogen car bonate 0.5 g of

t agsi ungi odi de and 177 m of nethyl ethyl ketone is refluxed underargon
iléstirring for 18 hours. After term nation of the reaction the mxture

cooled 15 down andtakrultasedien s CowlpgNaPed under reduced pressure.
ter adding chloroformand water to.the resi and separating the phases,
e organic layer is vvashed wi tth v&%&rﬂ’to g 58«: f?‘ee? ?red over

hydr ouszsmag- nesi um u t e vapor at d n red pressure. After
crystallizing the re F un er@g i yi gngCtrsa?@?%é‘rbon the title

bstance is obtained i n 84% yield, mp.: 130 [err]. Analysis: 20

| cul at ed fE.Ea_"JlEE@é] C 78. 10; H 6.29; N 7.29% 25

und: C ) 78 19 H 6. 37 N 7 37% Exarrpl e 23 30

benzyl -#%- nébe ‘ : -{f-tlygne PR gl4, Sldeg zaspif ol 5] d

ane A mi xt r g{ hylene-2—oxo-3—(4— ol enesulfony )-1-oxo-38- iazas rro[4 ecan

net hyl ene- zy 9f°'f"6 rig§ 85'('5‘ °§b'§'a h"haf fp! yh' H!a'i?ffﬂ%'s re-

1g of ben % d efr }‘::gt un@e::”e lﬂ(énl 0 Om ?ﬂ
anr iitere

u?g.ihXL%ser olV fa mé?f en %va h%dto Hl)&g eyﬂd’a fidutrky m% :?; r%é u%gteB

or gani ¢ SaE&é Fb%dtaﬁa%% /&f&frﬁpm s % £|#‘gthe I's evaporated%naer he title

duced presgpdiRis: 1he residue’is dis- 35 soI ved in 50 m of benzene,

vvérsh d to bromde-free and neutral with water, dri-ed over anhydrous sodi um

syl
c

yi

e apd evaporated under reduced ﬁressure After recrystal lizing the
ude product obt ai fdFHiad®defREnoF 2oHes ¥p PP e substance is obtained in 84%

eld, mp.: 157-[err]. Analysig gs. 1 s.86; N €.79; S 7.77%;

pu found: C 64.15; H 5.84; N 6.88; S 7.64%.

Example 24

8-benzyloxycarbonyl-3-cyclohexyl-4-methylene-2-oxo- 1-oxa-3,8-diazaspirof4,5]decane
50 3.5 mil of benzyi chloroformate dissaolved in 5 m! of chioroform are portionwise added to a solution con-
taining 5.0 g of 3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane and 3.4 ml of triethylamine
in 50 mi of chioroform with cooling under nitrogen, then the reaction mixture is stirred at room temperature for
an additional 30 minutes. After adding water to the reaction mixture and separating the phases the chioroformic
layer is washed to neutral with water, dried over anhydrous sodium sulfate, then the solvent is evaporated under
§5  reduced pressure. After recrystaliization of the residue from ethanoli the title compound is obtained in 83%
yield, m.p.: 104-105 °C,
Analysis:
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Cal cul ated for [err] C 64.05; H 5. 86; N 6.79; S 7.77% 45

f ound: C 64.15; H 5. 84; 6. 88; S 7.64% Exanple 24
8- benzyl oxycar bonyl - 3- cycl ohexyl - 4- r’r@f’l‘M‘% BJ. oxo- 1- oxa- 3, 8- di azaspiro[ 4,5
decane 50 3.5 mM of benzyl chloroformate dissolved in 5 m of

chl orof orm are portionﬁ/i fe added to a solution con- taining 5.0 g of
3- cycl ohexyl - 4- net hyl eh@81oubabed - 53%- §ﬁ2%gﬁz&pl ro[ 4, 5] decane and 3.4 m

pf triethylamne in 50 m of chj)orofo Q) i ng der .nitrogen, then

[ he reactfon mxture is stlrredé &; f)ﬂ a‘?#r' 3{] gnzgadltlonal 30

’n' nut es. Afteradding waperso th@ réegacé rﬂxtijre and Nsegaﬁgtal ng the phases
r ri

he chloroformc |ayer IS washed to he tral vmt'h vﬂate ‘over
anhydr ous sodi | fate, then the solvent is ev%gorat ed under 55 reduced

pressure. A ﬁi“v;g@ s i’?f'"gd?"ﬁf“s th@ég'[g% QEEPP Ry R ZAEH i@ anner grplagous
conpound Ps E I : EP O
?éﬁngzo Bl C(g % ﬁ;g nﬁﬁ)‘i;&f ;ﬁ« i?gﬁ rbonx?‘; 'ﬁf:JPl. Fégtii;‘}tgétiet:;ar':e'.rfs79 g-(ﬁs °C;and
starting nat SRS ?‘W'e“?‘ 1T OW he"°x<¥°arb°"’ﬂ' 5xa' d?aﬁa °P‘ | n a manne

anal ogous,sloExa;ng,etzge process descrl bed in the pr ecedl ng Exarrpl e.

3- Et hyl - 4- mettytemne- 2- oxo- 8- phenoxycar bonyl - 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane

, M \]9-/ 98 [@Hﬂwyl-t#-methylene-3-n-propyl~2—oxo—1-oxa-3 8-diazaspiro[4,5]decane
3- cycl ohexyl ~ZATeaRibAlcEManing A8 or USRS Z-6x SIRPbyi-1-0ka3s-Hazdsitbid 3RS 1R bshmB d
ecane, m p. : chldd&orkAs drlzpww%@dded to a formic acid-acetic acid mixed anhydride prepared from 4.4 mi of acetic an-
3- but yI oo MEhyANdeRIRE 2.2 mDof orric BEEIN SRy B thORMNdtiod mBAriSstiffedtit AdM Sriperafud &y hétRiead €
, 94- 980 ainutdsh Aftdrnauraliziag e reaction mixture by adding 8.4% by weight aqueous sodium hydrogen car-
8- for nryl - 4- mednhtg |salation dndar §iFrDP hd séparaiihg Ihe@Kases, the dganic fyerid vedsHed Witt eaiar dried over
sol uti on consmaydrousgotdssGimganbnate and evaporated under reduced pressure. The residue is mixed with ether and
4- et hyl ene- fitered off B> givepihedjiiy bubdtanpe dn B%Grieitl, mpaIpi-199[°8., 5] decane in 35 ml - of

chl or of or#h i &nalysispwi se added to a formic acid-acetic acid m xed anhydride
prepared from4.4 m of acetic an- 20 hydride and 2.2 ml of formc acid in
si, then the reacti oﬁahi:ulaltedismstm% g ,0-pom tenperature for additional
30 mnutes. After neutralizing the react on mxture by addi ng 8. 4% by

wei ght aqueous sodi um hydrogen €aré0 phat e Hsol Wtdlon uMdedls#6kii ng and
separat i g’& t he phases, is washed with water, dried over

t he organic | aye
anhydr ous pot assi um g%‘l‘ﬁﬁnate adnd %Q/a%b-r atétl uhdeti reducdd-BPEssure. The

residue is m xed vm'th ether and filtered off to give the title substance in

H6% ¥' glldas nzolgkUsm k? Nbgﬁ vir%?m tenalgalle%llowC% com)| p.cﬁ%{{;sinaf Bd pr%_qgem?a%nne%)nalﬁgdus

11.8Q% USi ngloghtiue AR RIAAL bk etic. 8ok 16k gsetcﬁgzaéd.rmkia&aﬁ@ln' s M Dl CaMReUNdS

g)é rrg?epr ePag gftichékyids-HRHNEMme M eQQQHﬁo diSal f¥6i4 B100GRS §.p0 25551306

3 tert But y| e@mder28Y | - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane
14140[ err] and

3 cycl ohexyl sButﬁaarrwioymmwmmﬁanm&maams&.aaasdmawréo[ 4. 5] decane,

mp.: 212-[err [2.25mt ahpbuyl Bbcydfite are dropped to a suspension of 3.64 g of 3-methyl-4-methylene-2-oxo-1-

8- but yl car bassayd,8-Bazaerivhiy Slddeane 18 Imt nicactemiie whilcstioing uBdedarganaSipiertbé teadibdis eane

2.25 m of nthemis theitesrpemmreds rerirdgined éir25 30 CC ysoding AlgdFimingdes tipfregtic@4nixurei evapo-

3- met hy| -4- nisterd pnderreduedpressure. Tox whig s@id evaaoratiprasigfiefs GirgealierirometiyBicetate tyfobtain

acet oni tri | eth@fillq cemaeund ini9 §¥rieldempai2fol?0 °Gi nce the reaction is exo-

thermc, the 'Eaé’ﬁﬁerature is muintained at 25 to 30 C by cooling. After 15

m nutes the reaction mxture i s evapo-

50 Calculated for CMH23 303

C 59.76; H 8.24; N 14.94%;

found: € 59.63; H B8.28; N 15.04%.
55 : '
Using the appropriate starting materials the following compounds may be prepared in a manner analogous
to the process described in Example 26.
3-Cyclohexyl-4-methylene-2-axo-8-propylcarbamoyl-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 157-158;
8-ethylcarbamoyl-4-methylene-2-oxo-3-phenyi-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 196-197 °C;
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45¢ rated under reduced pressure. The white solid evaporation residue is
regrystal I|zed fromethyl acetate to {)9{2'} {,B? title conpound in 91. 3%
yield, mp.: 129-[err]. AnaIyS|s Cal cu 3 or [err] C 59.76; H
8. R4; N 14, 94% f ound: C 59.63; : ; N 15.04% 55
Using the appteripi-Gdest-utvicpibameyl- ‘rrﬁ‘?’é)"?"812§X?H@X%69‘Fﬁwml4él9m | W88y 595€: and
prépared in a8-PRsREIEMahAfYinsty-4-lydione2-ged e S BlsarspTofiterate man R 52

3- ¢ycl ohex I-4 nmet-hyl ene- 2- oxo- 8- propyl car banoyl - 1- oxa- 3, 8- di azaspi r o[ 4, 5] d.
ecane, Essm%é

> n’f By ¢ ?rQ g 2 Wﬂmm 3 ;Y%;‘Fg ¥J0X0-3-pi>1(eny|§—oxa-g bIEIRMN ro 4055-ﬁécarled ecane

; olution of 3, ofd— e_h pi in- carb yl chioride in 5 ml rm_is dropwise added at
3 pereyl & ﬁ% trrE i 99“«% R e TR R e
C d74 trieth lamm n74 ml chiorofor er gtirring. Thereafter, th tron
8- puty1 car%armae ,érnéf LA G S s e e o Ml g
ne ﬁr{a e is she Q:im ide- Mth water dned over anhydrous sodium sulfate, then the solvent is
4- fret hyl ene 8eve rediBAYEr RIORRE Brebl@: Arrels eag Bifdnof tRe SIS prB BBRiheu bR efianbl under
ou

8- fli azaspir 0[&@@@?5@%&a§9{ b fiRorfy i9otaiftld in 83% yield, m.p.: 198-199 °C.
4- fret hyl pisper gaiykls:1- yl - carbonyl chloride in 5 m of chloroformis dropw se

adfled at a tenperature between O and [err] to a solution containing 4.9 g
of | 4-Yret hyl ene- 2- oxo- 3- g&enyl 1- oxa 3,8- 10 diazaspiro[4,5]-decane and 7.4
m{of triethylanine i®3 9 or m%prstlrrrng Thereafter t he

repction mixture is stirred at 0 erature_f d Lgpal :
m nuﬁrs. After term nation of th’g né%lcﬁjon the EH G o- "? |Cl [}%afSe I s washed
oride-free W|th %h dr|@d OYeig anhy,gro?sz§od| wn sul g3ke, then the
er r A

vent is evaporated un educed” pressure t'er’ recrystallization of
crude product obtained from ethanol under clarifying by activated

bon e i {| SSeEim el avimit e/ ginerinse o pre&wr[ erwefaneosous

| | e S edq i

st M;eéwe*&thg%w Ak a"re%1-v'cafbr<rv*)-2f5°bw3 argﬁzwr?lﬁéldaﬁm SR e
ti t t

|r olg(rjlgsm;S(% o f?gﬂme o et S et TR e By 8 B B S kel HReEhe, m.p:

thyl e amxtﬁ,ﬁ&%-z.oxé é«@ . .Lf{onﬁ)zé o bR PR a3 nshE) 2
Jel ohexy! égiaa S ““1;?%2‘““'”“ D odo 3ok S A bkt i o B

- df azaspi r o[ 44 ply ﬁ&@ﬂﬁ#m@?hﬁprper Acafbbriyl)-2-0X03- propyl-1-oxa-3,8-diazaspiro[4,5]decane, m.p.; 146-
4-pret hyl ene- 2¢49%@-adg (pi peridi n-1-yl carbonyl)-3-propyl - 1-oxa- 3, 8- di azaspi r o[
4, ] decangs n@-myr-«r-k(é'éry{a% §-l4rmethylprperazrn- -ylcarbonyl)—2-oxo—1-oxa-3 8-drazasprro[4 Sjdecane, m.p.. 113-
3-} ext- but yl - A4 amt hyI ene- 2- 0xo- 8- ( pi peri di n-1-yl carbonyl ) - 1- oxa- 3, 8-di azasp

[4,5] decane, mp.: 149-[err];
4- chl or ophexainpte 28 met hyI ene- 8- (nor phol i n-4-yl car bony) - 2- 0x0- 1-oxa- 3, 8-di s
%\” [ 4, 5] decane, mp..:214-[err];

yl ene- @-(mmn«@hwlcgeaml)-ﬂﬂswbrgwr bmﬂwwnezz—md-osa—@ 8-dipaabpirbl4kdecanel- di aza
rof 4, 5] dec ané&-8 gref gxalyl chidiie afecpottipnwisgradded B a solution of 6.2 g of 2-chioronicotinic acid amide in 150

3-put yl - @W@@smﬂﬁﬂvfﬁy EESitring, thep kheaedsinyixjureds hprigd 3185 R @logR0gninttes 7

ashir 0 4, 5] d ggr]@oohrmt  mixtyre tp. t;g {irst 126 |tr@t|2/9ﬂ141@ and then a solution of84gof3~|sopropyl-

8- 2- chI or onr ‘L'E?F‘ihﬂ 2@&?‘2’8@)‘ Yliazaspr 1515’ tf‘e ell‘ %JE‘ fnbyfERus - ;8%?“'2”6‘%?";?:85#;2%‘2

iii'u{ ool %egam e ﬂgf i meae’gfesg%d"épé L fﬁﬁu% g ; gthen
di chl or Oez %theﬁ e rs?efxtra ﬁ glgi '-Eg%rchlgrﬁ éhane 1018 ic sof ron ?g@e %0[8

85, C for h?ia%‘};%ae, f gfhssafmg@f. : qﬂu&é kb r;.dié,gaﬁ by chiing

4- et hyl ene- 2 ‘ O- -oxta g mzés%i'ro% ecane I n 42 rr1 of anhydrous

1, 2-di chl oroet hane are portr on-
Calculated feor ClBHZlCIN 0

% C 55.03; H 5.39; Cl 9.02; N 14.26%;

found: C 55.15; H 5.57; Ci 9.14; N 14.12%.
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45 w se added while maintaining the tenperature between 20 and [err]. The
reaction mxture is stirred at roomtenperature for additional 30 m nutes,
then extracted with 200 ml of N sodElh4M8ROBI de sol ution and then with 100
m of water. After conbining, the aqueous extract is acidified to a pH

val ue of 5.5 tUsingthsyppidapeiatesiarfiatetialathi bli@wity chinpoundsxiiaybepraparedin & manteedhalogdul
1, 2- di chl or nebdmoress akldescaiegdixem@oalt i on i s washed with water, dried over
anhydr ous né{peiseroninotinelitabagogRimettivhd anetiylede-LHoxtet-oxaddBerlizzebpimicSidagere, nilihe 196-
residue s t¥ceystallized from50 ethanol to give the title conpound in
54% yi el d, #ri3zhlorogig@noyig@ba@oy!)Ariiivirsinethyle@xP-oxot isaxe-d 8 digzasiirelf . Fijlecy®, o HB-208°C; H
5. 39; C18--ejpronicotinpyicarpameyihd-mesifene-3-propyl-2-oxo-toxssd8-digzaspiroljSigecgne, m.p..C183-
9. 14; N 18¢°¢poo 17 EP 0 412 820 Bl Using the ap ropriate startin
materi al s t?r@”ftb'M W%@’%G?Fﬁ%@%mwﬁ# "Eﬁéhyﬁf'%'ﬁ'ﬁi“bw*a igzagRinEt 51%??3’?*’0@%27%0
t he proc®ss'®sCdescribed in Exa

8- (2- Chl or o] WY%@W’E@PWWW%YMWV'WF ~FreonlRen&-diszasgipl4tldgares MRt as
pi ro[ 4, 5] de

8 (2- chi or of Tyﬁﬁ"e%?ﬁaw@r%@eﬁ%m&%Pﬂh%/ PO G aERISIA S0 Y0
rof 4, 5] decal

8- (2 chl gr o E§§’/‘ n8ar Bb[a r%rf)’c)]“)m%hyle"?'ﬁ? ghegy"p Foéa's 'dﬁzasgérol4fld8§<a§?'3,m§- di'dzas -
pi ro , 5] decane m p.: 183- [err];

3-tert-but ykgdnledgchl orom coti noyI car banmoyl ) - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di
azaspiro[ 4, 51decane, mp.: 179- 10 [err];

3-n- but - 83—(&hﬁ%ﬁéﬁ@@-{@-@iﬂy&&&&tﬁﬁfumLﬁcaﬂodﬁk%ihﬁé}ﬁ-z%x&%&alba%as&mﬁ sflledza
spi rb{f4 5] dglp@ne, mp.. 166- [err]

8- (2-chl oroni GQB:ktD:@Woﬁtﬁﬁnb@W}é'o} s&&a)bﬁdpﬂmwimﬂwmiim dxyR%Bon}-0a5@-33, de-di
azaspi r o[ 4, bdspirfss}decanad fhd 6213 i bEN-(2}hydraxyethlifpiperazine in 20 m! of ortho-xylene is refluxed under

8- (2-chlor omimig@h foney/hond! Arentopling-dédwmibé Fedttion sixiira0x dilufsd pitle2oynhl ofbeylexeand tHd-oigadiz as
pi r o[ 4, 5% desniutien is wagbed firdt9/@h arf aaneolis sakixaersbdiur® €hldRiBe solution containing 5% by weight of sodium

3- (4- chl or opldemidé and3hieh-witR adugalis satyratedsoliipinpldorite solutibn. Wterirying oxer nftydzaus yegresi@m o x
0- 1- oxa- 3, 8sulfata2edthén aypebraBhatbe sovam andr reilycedpressure theiudp prgdugt dtajgedyis recrystallized

3- (4- chl or ofpweaixusepf henzénelapditexane yndsr dearifitingrity gtivatedrsrpoh to givetha tite cgmpluad in 67%
zaspi r o[ 4, SYeldeeanBSAR°S%. 13 nl of N-(2- hydroxyet hyl ) pi perazine in 20 ml of
or t ho- xy®enfMa¥sisy ef | uxed under nitrogen for 60 hours. After cooling down
the reaction mxture is diluted with 20 mM of xylene and the organic 25
solution is waBhddutatess wwth (ag]m S0 saturated sodi um chloride solution
cont ai ni ng 5% by wei ght of sodi drokitle and then with aqueous saturated
sodi um csgl oride solution.CAf§@r3%syi ny &VEF; antBidr dud Spagnlsi L 88%f ate and
thenkevaporatl ng the solvent under reduced pressure the crude product -
obtained is re€PyB@allized fP0n& niH ESDf bdidzele38nd h¥xahé.Gh¥er

cl arlfyl ng by activated carbon to give the title conpound in 67%yield,

p 185 [er rl]lsm P appiBiHaté fatin cgﬁérEHltlﬁtfﬂgﬂunél&ﬁ\gounﬁsQﬁJyLe ﬁ&ared in a manner analogous

91!9 to thd b &egsasdescngd in EXampie 29. 8% found C

57 78; Ha-But§e-[4-(2-hfdhoxyet Bnslibrazin-1- Marbo%%%ﬁéﬁé-ﬁgx&h&a%mﬁ&ﬁpkﬂl §ldecane,
starti ng mamg:i1ed.s1d28>cf ol | owi ng conpounds nmay be prepared in a nanner
anal ogous 484-Raydrbgetpypperasin-dgcaldagy 3-nedyHdimdibyRnPpb-exo2Boxa-3,8-diazaspiro[4,51decane,
3- But yl - 8- [ dhp( 2t7iytd8 Wxyet hyl ) pi per azi n- 1-yl car bonyl ] - 4- net hyl ene- 2- oxo- | - ox
a- 3, 8- di 44z ad+erv v 8-H- @ dydmgethybpiperazint Oflicasbong)-4-fhethylene-2-oxo-1-oxa-3,8-diazaspirof4,5]deca
ne, m.p. : 169-160 °C;
3-cydohexyM—methylene-2—oxo-8-p|pendm-1 ~yicarbonyl)-1-oxa-3,8-diazaspirofd,5)decane, m.p.: 170-171 °C;
3-ethyl-4-methylene-8-(morpholin-4-ylcarbonyl}-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 160-162 °C;
4-methylene-8-(morphalin-4-ylcarbonyl)-2-oxo-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 215-216 °C;

50  3-tert-butyl-4-methylene-8-(morpholin-4-ylcarbony)-2-oxo-1-oxa-3,8-diazaspirof4,5)decane, m.p.: 174-175 °C;
3-cyclohexyl-4-methylene-8-(morpholin-4-yicarbonyl)-2-oxo- 1-oxa-3,8-diazaspiro[4,5}decane, m.p.: 202-203
°C;
4-methylene-8-(morpholin-4-ylcarbonyl-2-oxo-3-propyi-1-oxa-3,8-diazaspirof4,5ldecane, m.p.: 146-147 °C;
3-butyl-d-methylene-8-{morpholin-4-ylcarbonyl)-2-oxo- 1-oxa-3,8-diazaspirof4,5]decane, m.p.: 113-114 °C;

§5  3-sthyl-4-methylene-8-(4-methylpiperazin-1-ylcarbonyl)-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, m.p.: 140-
141 °C; and
3-tert-butyl-4-methylene-8-(4-methylpiperazin-1-ylcarbonyl)-2-oxo-1-oxa-3,8-diazaspirof4,5]decane, m.p.:
143-144 °C.
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4-( 2- hydroxyet hyl ) pi per azi n- 1 yI car bonyl ] - 3- rret hyl - 4- met hyl ene- 2- oxo0- 1-0
3, 8-di azaspi ro[ 4, 5] decane, %g; &_ﬁeaksk,l

ert-butyl -8-[4-(2-hydroxyet hyI)p| 4 yl carbonyl ] - 4- met hyl ene- 2- oxo
oxa- 3, 8-di azaspiro[4.5]deca ne, mp.: 159-[err];

3-cycl ohexyl%&ﬁt_ﬁyl ene- 2- 0X0- 8- pi peri di n- 1- yI car bonyl) 1- oxa- 3, 8- di azaspi
rof 4, 5] decane, mp.: 170 [err]; )
3-let hyl - 4- megfeythybd e xp-Babe bonyiriroya-$.84liaza A.5idegany 8- di azaspir o[ 4

A.sol :bq g9qf phenyl chloroformate m 5 ml of methylene chlonde are dropped into a solution of 6.
gr‘i’ﬁ? rﬂjﬁeﬁt ﬁ"tu"‘gr'eé'meﬁﬁ yr:z‘ *2‘*8»?6"3333@ yldecpngyip 30l °§"%1PV&825§'15‘1“F%
r arg then t ction mixture is stirred sat room temperature for one additional

ix 0 hylen e, gxtrac
?OE ir 1-'5] 3gt gl,% dr % WE?$ vws),l:‘e%ﬁo r%m Aite:%ry%?gvg aqﬁgrou% m%gréﬂesggngsgl !
rider reduced pressure. Aft addl gal lg‘ xane to the residue th olgﬁ precip-

3-cycl ohebyl MR s o K%Zﬁ‘ gaz, g,wrfme o G A R B o e

i rjo[ 4, 5] decaye

4-jret hyl ene- ﬁn(ygprphol i n-4-ylcar bonyI 2- 0x0- 3- propyl - 1- oxa- 3 8-di azaspiro[ 4
, 4] decane, mp.: 1l46-[err]; -

3-{but yl - 45 et hyI ene- B(érrmrphol I n-4-vyl car bonﬁ/g 2- 0x0- 1- oxa- 3, 8-di azaspl ro[4
, 4] decane, mp.: 113-] ulaggd for® C,gH,,

34etlayl - 4- et hyl ene- 8- (4 net h Ip| Ee azi n- y% carbonylr‘} 2- oxq 1- oxa- 3, 8- di az
agpir o[ 4, 5] decane, m p. 140 6and H 02 13%;

34tert- butyI 4- et hyl ene- (4 ne yLpi per | car 2- 0x0- 1-oxa- 3,8
- di azaspizo[ 4, 5] decan?ﬂb %E é?r] "? 1]%1% 4{\?2[]%21@ “B1 Exanple 30
34t éxd- but yl - 4- net hyl ene- 2 oxo- 8 phenoxycarbonyl 1- oxa- 3, 8-di azaspiro[ 4, 5] d
ed* ane 5 ° " AUsiog Ure erpropidte Sarthg matefialgthefaliplving impowidemagehie ereparedin annarper angegous
hyl ene chl orfodke rircessee dpssted indxemple Mol uti on of 6.3 g of

84{benzyl - 3- t EPenzyPrbpnzyloxyearbenyl-4apmibyiengyR-gxot i-exe . Sxiggaspire[4. Bldgsanep o 4, 54 decane in
30 m of et frhreneverhoprPhutYfieRINYIeas-GoxP-hiexar3drdiqzaspiigé. ldeceney Wiph 4748 Hen t he
réaction m x3EeYpabaayBimethy-dmethylens 2rones irater i dipzasairpif Slgprane A1 bR "Chour .
Ater ternm i ‘?\chWPPWé')‘? BSOS - P PrE-PR NI ERTRONY I f’ﬁt"@EFquﬁ'ls]@Sa"ﬁ’l Mgy 220-

t hyl ene ch rated th 4 N di hydr oxi solutio washed
neutral mﬁ:d‘ ?'E'eé”" % @{ﬁ) %’ﬂ i fiegq "ﬁrﬁ'g 8(’%&‘3 T'}gte
e solvent T8¢ 3’5’ "g‘f’ ifate Crakad LP5°e°H' ?’% aéasm ecﬂ‘&d’f‘ﬁg Bekane to
e residue the solid precip- itate is flltered of f and recrystalllzed from

opr opanol g,&mggtsel nthe title substance in 82%yield, mp.: 125-126

rr]. Anal ysTS5. 15 " Calculated for [err] C  66. 26 H
. 02_1 35 8-benZ\N3 4—d?me7¢ Q-h)%Q)xy-z-oxo-1-oxa-3 &drazasﬂﬂﬂﬁdecanegndh r@crﬁo?rde sait 7.

o g5.2 of BlaEnz@liHhdtildnelbBx ) bo'inéhegof

| 16w ng Corﬁ‘étﬂymﬁ!ﬁe Wchhﬁdémemagadnﬁymo@ pSWd%I%Q botadaﬁlneﬁmscetnm il etRérROSSiFredlS

scri bed i nurid¥@wialen f63Q hours, then left to stand overnight. After adding water to the reaction mixture the crystalline

Benzyl - 8- baradiyitate xeyfitased o 3id-whshae ithy et crhe ci®pridutbobtaBedis chich/zaiisal frarh 4 nibdutke C

e, \ai | :40 2 Sof acetone and diisopropyl ether to give the titte compound in 88% yield with the same physical characteristics
84benzyl oxyceerdwngd'tl'@btnﬂ"yﬁxamlﬂm hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] deca
ne m p. 47- | &he fydrochloride is obtained by treating the base with an ethereal hydrogen chloride solution, m.p.: 277-

8- et hoxycar b#E- 3- met hyl - 4- net hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane
mp.: 121- e,qs gthe appropnate starting matenals the follow-mg compound may be prepare mamanneranalogous

3-(3, 4 di€hl ﬁ‘@ 0- 8- phenoxycar bonyl - 1- oxa- 3, 8- di azas
pl ro[ 4, 5] de%ﬁ zyln'i\ ( 4-Q|zyerox3[p yl]ethyl]—4—hydroxy—4—methyl-2- 0-1-0xa-3,8-diazaspirof4, 5]decane m.p.:

, 9] decane? m p.
4-net hyl ene- %f
4, 5] decane, xﬁ

SOI

1

'D
[
:
§
& |
"
~‘-J
.
.
.'r
=
D

3- et hyl - car bonyl - 1- oxa- 3. 8- di azaspi ro[ - 4, 5] deca-
ne, mp.: 118°f ?g]e" mﬁﬁ% e SEPPRE!
4- met hyI epe- E BEE 55~ Phenoxycar bonyl - 3- propyl - 1- oxa- 3, 8- di azaspi r o[ 4, 5] decan

e, 96- Exanpl e 31 35

8- be”2y| 3, 48 YbrTlalthy. id&%é%ox@ﬂ%%&séan%ém ¢ 4%1d9&aﬁ¥asl0' ro[4, 5] decane and
hydr ochl or i de"33hkurd SRSRRYEEL Rzl 3l leE93-Rydfox -ethyl-2-oxo-1-oxa—38-dlaza irof4,5]de-
81 benzyl - 4- rreernbxfll@mego?p-emne%m m@ucramn&y&ztams s dicad 4 8&BMK usidg Q—D&n-@garkdevrce

thyl amsae QiidaehbiatydRtifiddutthelvalr Bimed MihedEdtich. ARYERNIREoN LD iNe Sdabtidh the mixture
car bonat e i nistdoiddldo, tHeh the Bi@hnid sSiutiohiisekteidtet WEtES 5% by We@BiCiudoy sddila tydiaxide Sefution
| @ft t o St anahdai@iatetiipito nebifrdl.he atbele prgiseva 2l bk AtydraaGbdivmsulfata dndregapblated under
ciystal l i ne pdesd piessatecAfiegretrydtdlieationthe kfaparaithbn veakiheicbmv-tenanaaihder clarfyineg tyractitated
pdoduct obt araumd theditle eamppund il dblaipectin £ 1%yieldy mop. 8t IR EC.

|




40 of acetone and diisopropyl etherto give the title conpound in 88%yield
with the same physical characteri stlcsE 3 ‘?h%e% for the base in Exanple 10.
he hydrochl oride.is obtained by treatt ng ase with an ethereal -
drogen chloride solution, mp.: 277- [err]. Using the appropriate

arting mat efiasis: t he fol I OW- | ng conpound may be prepared in a nanner

#hal ogous 45 to the process as described in Exanple 31.

g Benzyl - 3-[2-(3, 4-di hggl{@a(ymyﬂgzetryl ]H41625(ﬁroxy 4- met hyl - 2- oxo- 1- oxa- 3,
di azaspi f o[ 4, 5] decane, m p. [errd® 38he Hydrogen nal eate salt nelts
[err]. 50 Exanpl e 32 8- benzryl ﬁ@@oyl 4+ et gl ;eneN2- Gx03%50xa- 3, 8

azaspiro[ 4, 5] decane A m xture containing 6.2 g of .

benzyl - 3- decyl - 3- hydf oxiyd 4- metty | 72-4dx0- 1+ox&.3.98- di dzadpilb&[.4, 5] de- cane

#d 0.6 g gf p-toluenesulfonic acid nonohydrate in 63 ml of xylene is

pi | ed by usi ng L@m&ﬁ@gp %t&s@ﬁr\@n&%mi efow ljlgecc@tﬁo%%srn%pg%ﬁé;{q%dﬂ'a%hrle“rﬂ@ﬂous

t the waterfq4 ribe ter term nat e reactio

xture is CO@-b le!sO(!\J(b 4-BiRERoAPHR ny‘%tﬂ? -ﬁetﬁﬁéd&z'-&mlo§a-§§-fdiéﬁ§£n%ﬂ spledatle, %5%
bi ght  aqueougp €0gligum hydr oxi de solution and with water up to neutral

! ene phage 58-dBsizpt-fRIens ARNSH-O4 SMLIHRE Blabake and evapor at ed under |
bduced pressure. After recrystallization the evaporation residue from
hekane undeexatipasf yi ng by activated carbon the title conpound is

bt ai ned in 91%yield, mp.: 51-[err]. 19 EP 0 412 820 Bl Anal ysis:

bl cul at ed f&benzyl-[40ﬁetﬂyleﬁ?e-2—m?c51 53-3,8-diazkspiro[f5]6dcane N 7.03% found: _
75.41;20 HA soRtidiOcontaining\N14.0 g ofl $benzil3-higoxyet-métiyi-20pr bpiai 3tk dazedphold, 5ltegane in
ht eld-al s t he210a lobdigxanis boitep oedeciragery while appotrericatycistilingaouttin weter fammad g barsadtion.
e process aAfteltesmination of thmreggimqqﬂxen @ 2vaporated under reduced pressure. The residue is recrystallized
Benzyl - 3- [ 2frqnzethangi ungar h'eWy'ﬂm@rPyﬁV?@# parhdp togiveetheniiile eprepognddn §2%] yield, m.p.: 169-170 °C.
bxa- 3, 8- di az®&@yFif0] 4, 5] decane, mp.: 91- [err]; and 15

% 8- di benz‘f/I - 4- met hyl ene- 2- oxo- 1- oxa- 3, 8-di azaspi ro[ 4, 5] decane. Exanple 33

g benzyl - 4- net hyl ene- ZCQr@uﬂapé(@ H18-d a:;,asm r[p2[4 5] decane 20 A
bl uti on containing 14. 15714

% benzyl - 4- hydr oxy- 4- rret hyI 2 OXEI-1xa- 3 H8- di . @raspi r¢[41@] dagane in 210 m
di oxan js boil ed under nitrogen whi'l e azeotropically distilling out the
it er fornmed in the refadmadn. OAf t&. 32r mi hat i7arlégf t hel r d@cTB&n di oxan is
apor at ed under reduced pressure. The residue is recrystallized from
hanol underE,&Lng{edyl ng by activated carbon to give the title conpound in
%yl eld, mp-—1I69-[err]. Analysis: 25 Calculated for [err] C 69.74,

7.02; 35  g-penzy-3hhethyilmerhyienel2h9.0xa-3, b-diazdagirofisidecane H 7.18;

@- 78% EXam@bigtionsf ﬁ@f of methylamine in 35 ml of xylene prepared at 0 °C is added to a solution of 13.0 g of
¥ benzyl - 3- meg-BetzyldmBmiiénsl 226%6-1 A-0xH8-bzaRpRSiddcaHe W20 SPbix R uRdeF@FMG.Théeaction is
Pl ution of lexothgrn®d, tHiietHa Ydn@aiatae of fhe Sdactish mxturiyidreises presab subcatheleftdr |thd Ketero-
gided t0 a Ssogeantous meadton hiktile i§ hedtedde b pyarirerts it @UR2C2maintained at the same temperature
B- dhoxa- 89 azfastsiminies, tbgndciogt p-toluaned@ontt: ackf monphyeirate isntded to thisiselutiomand thBleaction mix-
baction i s ewwtihiviled while tha wstet formnet ertheeation ie azsbtripivellyrdistilet pidrAftet tafmination of the re-
creases up ajorghe mitufedsqopled dpha tosadnt temperaiiie Washed with 5% by vefphtaquesasioilion hydroxide
xture i s hetplutienandafter ?@ﬁfp&qnalwv'@e@haswovaﬁ'@d teneptyal wikhgyyater. Jhersgsnig phastie desdover

brper at ur e anhydrous sodium sulfate and evaporated under reduced pressure. The residue is recrystallized from a mixture
45  ofethanol and diisopropyl etherunder clarifying by activated carbon to obtain the title compound in 96.7% yield,
m.p.: 968-97 °C.

| Calculated for CIGHZUNZOZ
50 C 70.56; H 7.40; N 10.29%;

found: C 70.58; H 7.55; N 10.14%.

55 Example 35

8-benzyl-4-methylene-2-oxo-3-propyl-1-oxa-3,8-diazaspirof4,5]decane
After refluxing a solution containing 9.6 g of 8-benzyl-4-hydroxy-4-methyi-2-oxo-3-propyl-1-oxa-3,8-dia-
zaspirof4,5]-decane in a mixture of 96 ml of acetic acid and 5.7 mi of acetic anhydride under argon for 5 houwrs
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404 for 10 mnutes, then 0.2 g of p-toluenesulfonic acid nonohydrate is

adfed to the solution and the reacti eprosizezoBure is boiled while the water
fofmed in the reaction is azeotropically distilled out. After term nation
of theo re- aFn%' %nI.Q&aB‘ar&ié&Un hﬁu & é’sﬂ 5428%& S&L Hafom W@ Lol
wi fh 5% by g R imt gu;a aﬁ; ket tar i i
the xylene p %@dtbﬁeu‘ﬂ@%ﬁ tdr ArBEi r{g e oflahi ﬁ)quogiﬁrnlstﬁfatQ énelisevapo-

dried over apmidhdbedodtididls uhéreécﬁ,s gewapéwuaf d.uswgppu eEHRHERE cdM BRI dB-
The residue taﬁ,eaﬁ@gmgialh lhpgetb-fe@ma mxture 45 of ethanol and diisopropyl

et her under C|ﬂﬁd|)§w ng byactivated carbon to obtain the title conpound in
96. 7% yield, mp.: 96-[err]. Calculated for [err] C 70.56; H 7.40;
Ni 10.29% f ound: Calcdi®ad@d forHe, 4.5%. 0, N 10.14% 55 Exanple
35 8- benzyl - 4- net hyl ene- 2- oxo- 3- propyl 18 3>9a2328 di azaspi ro[4 5] decane
After refluxing a solution cont&i n]]ng?& 6 ¢ ofg.0s; N 9.33%
8-fenzyl - 4- hydr oxy- 4- nethyl 2- 0x0- 3- propyl - 1- oxa- 3 8-di a-
zalspi ro[ 4, 5] - decane i nf8uAdxt ure of2.98inl bf &caésisc adi dyanzk 5. 7 m of
acleti ¢ anhydri de under argon for 5 hours 20 EP 0 412 820 B1 the sol vent
i S| evaporated under reduced pressure. After adding 5% wei ght aqueous
sodi hydr oxi dréerapins.of pheyrpseuticsl ¢ogositions thet anay e PreParedius JW&‘P"BP@“’I% acpgyding fodhe
m'xttuﬁpe is eR’F?"&EP"éEF‘W“P’H"ebenzene and the organi ¢ phase is washed to
ndutral with wliFEgrarajignoiables YD the or ni ¢ e over an? drous sodi um
we iag lq,n iHE‘ g of poly-

Ifate b greh,
f:m;;a.zsrs?n%ww?& a5

5.4 {8 W e i a9t
oh ined in gmg%’ Xiec " Lin ‘?te' v;ti;?ﬂm?g r Rn‘éfl S '"sEd 'SC?aT"ErﬁTs a‘f "ta °°"tam ing
[drr] C 7197 o reion Horag : i Nf 9. 33% foungl CtIh 72. 18mt
H{ 8.16; a6 8B LD R ard UIAL SRS £ b e AlnowrPIEP it 1a QP
mdy be prgpar edietiyioNbiod e?ﬁpmca%sﬁé szaRhh ) G s em,é%@gmmveﬁsmﬁéem

i ricl ude: ) Pr epgied deédfheddsolmgP! et s actl ve 1 ngredient are m xed

t qget her with %gp,gpagg‘t,o,l,@%@@@, 40 g of pot ato starch, 4 g of poly- 20

viinyl pyrr ol i done, 13 i & factiétingredieht) 305 of RGO TeukMbuirhtS, 280G f stakch) 260 g oF Rctosd, 8l g lof
sifl i con di oxi deoifpid@irsMéedndjoxide(Plerbsiipan@ b glof thdgReshikydteRALCAre thodiidhly nitdel RGetid® bind after
grianul atisen, t Rkevigy, 06 uiiurdddtamedie thisd fitoTaRYbIat R abslitd @ntinibd Bl g o ha baivdihdieticdnd
ng of the actiwech ngredi ent each; b) Preparation of dragees The tablets
prlepar ed as desiyPrejzeafiomdFovmpositores covered in a manner known per so with a
cdating con- 25 100.0 s of agtivegnguddieghagd ROOOTOD df fecipse chlcalateld fagrme supagsitorp eeitioinughiby
ugi ng a m xt ur enixsf tdgetberniyR0.&umd ofsuppasiatydbagiiz.g- Witapkol d asgmedevmitepnesled BES1G and; )
Priepar at i%n of teepiste obthe exjveipgresientand jagiase ingixediiherpipto by es'r? ademeagsdizering amgeugt
syl f ate, 280 g oblpined ispqured imagoled qopic mawidsgBash suppepitery weighas@PPame- si | i con

dijoxi de (Aerosﬂﬂﬁ”"%ﬁ'ﬁi“’ﬁOf s@ﬂpe'f?ﬁt%;nem um stearate are thoroughly nixed

tcget her and af t efFempenentsin 100imbgfithppusnepdionyi xt ure obtained is filled into

hard, gel ati ne capsul es contai ning 20 ng of the active ingredi ent each. d)
Pr,-epﬁ'r'atl"ﬁn of stppbeetbrekedil®@¥d. 0 ny of active ingredient blp 200. 0 g of
| act ose cal cul ated for one sup ository are thoroughly m xed together.

1700. 0 ng of supg% Ay RYERREq%. g. Wtepsol 4) are nmade mol t%n,9 cool ed
to[err] and 35 fhe m xture of the active ingredi ent and Iactose IS

m xed thegeinto E’) tﬁ%‘f ntf lad(hormgenl zer. The product obtai ndd- 1% S$oured into

cool ed conic nnuhlpagln(%%e%H¥¥x? %%oxybgngga%e Q08%un 0.10 g

salt)
50 Carbopol 940 (polyacrylic acid) 0.30 g
96% Ethanol _ _ 1.00 g
o ‘Raspberry flavour 0.60 g
Sorbitol (aqueous solution of 70%) 71.00 g

Distilled water for injection purpose up to 100.00 ml
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3 Preparation of a suspen5| on Conponentep gigqz 844gq1 of the suspen5| on:
I ve ingredient - 1.00 g

.um hyd&OXI de “Aerosil", 'Wltepsol" "vaagin and "Carbopol" are all Trade Marks. 0.26 ¢

3} ri C acl fter ddln arbcs llttle portions to the solution of nipagin and citric ac sﬁm iﬁnl ogd;slwed water

pagin (et hyl F oﬁ.mo:? %Sm‘éms left to stand for 10 to 12 hours. uen amount

- t) Carb 080' 9 ven of Qo lh&&oxld%%s tved in 1 ml of distilled water, the aqueous solutton ﬁnltol and

)69  Et hanol fmauy the ethanolic solution of the raspberry flavour are dropped in under stirring. ]T h twgi redient

_ : pb erry flavo Ufs-added in small portions to this mixture and suspended by using a submerged Qon@; eniZér. 5 ally, the
B Di tol  (aqueougspsiibhilsis@pblentihited hOAYD mi by adding sufficient distiled water and the S#upySuspension is
Ztill ed water f@gﬂmﬁbggga@@"mprpose up to 100.00 M 21 EP 0 412 820 B1

osil", jWtepsol", "N pagin" and "Carbopol” are all Trade Marks. After

@i ng Carbopol in I|ttIe portions to the solution of nipagin and citric

ag®d in 20 nl afaidissti| | ed water under vigorous stirring, the solution

gfained is left to stand for 10 to 12 hours. Subsequently, the amount 5

ien above of Glaidisifor thedolbowidg Cdnisasingcsiates : AT,/BE, OH, BEsDK] FRy BB, &, LUt Ni, SE

ageous sol wtion of- sorbitol and finally the ethanolic solution of the
EEpberry fl avdur Aacepandpijerduiad).under stirring. The active ingredient is

Bled in small portions to this mixture and suspended by using a subnerged

@ogeni zer. Finally, the suspension is supplgnented to 100 m by addi ng

ficient distilled water and the syrupp_rfg ension is |led through a
I

Bl oird mIP 10 dains d ai forf t w ng Contracting States AT,
B CH DE DK FR GB ITREl-—NJ, NLY SE {15 1. A conpound ofciyrnula (I)
20 [erry [epr 23\,n

a;r] wherein X represents an atom or >NR group, wherein 30
; Lepresents a hydr ogen ato EEfr_r]alkyl,[err]cycloalkyl or a
Yl group, or a carbo- cyclic [ errfﬁpyl carbocyclic [err]ary[err]alkyl
gup optionally substituted on the aro- matic ring by one or nore hal ogen
»»ns, [err]al kyl ,wnb@R']al koxy or trihal omethyl groups; [err] and[err]

t @et her representg a et hyhedhs 9h BBerXtom SBRR gfoubSwiareiNR group, one of
[@r] and [e/r] mayrad- di tiepBahis% n&@@gee%ﬁmor& AV BIkQX T el o¥\Wiokyd brolig) €r a carbo-
gper one is a net hyl 9r OUPgyaiRidY., @i or carbocwﬁe EL oaryl—C,_.,alE @&@pa&n%uyasukydfqu@me aro-
aggm or a benzyl, ([err]al kﬂéﬁ%)’:ﬁﬁmm{ﬂmw@ X YtoAd, RO Wilyi, cf_ikBMd or triRdiomethyl groups;
@i di n-1-yl car bogylag @O HLRler Fépl%séﬁ &ﬁw&% group or, when X is a >NR group, one of R! and R2 may ad-
et hyl pi perazin-1-yl car rep sént gtoup whilst the other one tsamethyl roup; and
y@hyl) - pi per azi ngrk-yl carbgBathes aydidieR bom3r & bén2fl| (DLMlkoRRaRaRR Yh enof rbdnyl, formyl, pi-
|yl carbamoyl group or bhaRdivhguasek fBMbhoRAdi@RbAyYE aszétﬁ,Wa%matwtarw UL Pydrox-
#reof. and all acid addiyetgipppérezifitigicarbddyi]) 2lchord BHYBtNIL cadkindyl,t G EIRMSIbam&yN droup
& conpound of fornul a (dr}:er\m@(y@rﬁbn%ah@opﬂ&ﬁsérﬁbrmﬁl&td?es‘tﬁer@ef and all acid addition and qua-
8§ 3- 4-,di hydr oxyphenyl ) eabdiyly agiehian sdii€ tieleot; S @ hydroxy group, R2 is a
| hyl ‘gr ouff and [afé the cbipcand & fctiilia gy wefsin XARGNEMT WGl R is a@ABUSIhadokyplieNiiLet 86 group,
B Rt is a hydroxy group, R2 is a methyi group and R3 is a benzyl group, and optical isomers-and mixtures
thereof.

2. Acompound of formula () as defined in Claim 1 selected from the group comprising:
3-methyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5}decane,
3-ethyl-4-methylene-2-ox0-1-0xa-3,8-diazaspirof4,5]decane,
3-cyclohexyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]ldecane,
4-methylene-2-ox0-3-propyl-1-oxa-3,8-diazaspiro[4,5]decane,

. 3-isopropyl-4-methylene-2-oxo-1-oxa-3,8-diazaspirof4,5]decane,
3-butyl-4-methylene-2-oxo-1-0xa-3,8-diazaspiro{4,5]decane, .
3-tert-butyl-4-methylene-2-oxo-1-0xa-3,8-diazaspirof4,5ldecane,
3-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5)decane,
4-methylene-2-oxo-3-phenyl-1-oxa-3,8-diazaspirof4,5]decane,
“3-decyl-4-methylene-2-oxo-1-oxa- 3,8-diazaspiro[4,5]decane,

56 3-benzyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane, -
3-[2-(3,4dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4.5]decane,
3,4-dimethyl-4-hydroxy-2-oxo0-1-oxa-3,8-diazaspiro[4.5]decane,
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thereof. 2. A conpound of fornula (1) as defined in Caim1l selected from
the group conprising: 45 EP 0 412 820 B1

3- et hyl - 4- nethylene 2- oxo 1- oxa- 3, 8- diazaspiro[4 5] decane.

et hyl - 4- net hyl eng cane

%3 di,azas r5

5 CyC|hOIheXy| 24 o }ﬁg %sm'f)jblgz:?g')% non tgthggo lon TP% lﬁt(rju?z(a:cnanZOmlofdustnlledwatc-zr

: Imsaf)p¥ OSSE 4- ﬁ% \5 &9&. th )§8§t g}s ?%EF)?} gtgﬁ gtgs Qﬁ:ébse ntly, the amount

butyl - 4- net hylnes (i e " \Et% du sol n of sorbitol and
é

‘ }éﬁ er stirring. The active ingredient
g tert-butyl-4-ngf ¥ ﬁQfﬁal QR%& tJ-th hidd hs%érﬁﬁcp a sub @@%agenzer Finally, the

hept y! - 4- met hyd G RRson IO % BpIdmaNa 103108 il bdddm bl dth
met hyl ene- 2- Oxaggg%mp%,mxa 3, 8- dl@gdgsgl ro[4 5] decaneam © Syrupy suspension is

decyl - 4- et hyl ene- 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane,
benzyl - 4- net hyl ene- 2- oxo- 1- oxa- 3. 8- di azaspi r o[ 4, 5] decane.
3 [ 2- (3, 4di mechmy phenyl ) et hyl ] - 4- net hyl ene- 2- oxo- 1
@bxa- 3, 8-di azaspi ro[ 4, 5] decane, 4-hydroxy-4-net hyl - 2- oxo- 1
bxa- 3, 8- di zaCpiimefot tbe thtlowring, CadtrdctihngSintey |: AZ-BE; GHO R, DK,FR GB, IT, LI, LU, NL, SE
bxa- 3, 8- d15azasp| ro[ 4. 5] decane, 22 EP 0 412 820 B1 "Aerosil",

psol ", "M p&gwmﬁburwmﬂfo\‘l@éﬁ(bopol are all Trade Marks. After adding
rgepol inlittle portions to the solution of nipagin and citric acid in
m of distilled water under vigorous sti({)ri ng, the solution obtained is
pft to stand for 10 to 12 hours. Subsaqu |y, the amount 5,° gi ven
pove of sBdi um hydroxi de di ssolved\ - “of distilled watér, the aqueous
! &&i on of sorbitol and fRNeHN the ethanolic -solution of { ) raspberry
B avour are dropped in under st The active Ingredi'en I's added in
Bl | portions to this mxture an ed by using a subnerged
bnogeni zef,. Finally, the suspensiontis szl enmented to 100 ml by addi ng
fficient distilled water and-the Rl/rupR uspension is led through a
bl loid mlIl. 10 Cainms 15 1. A conpound of formula (1), [err] 20
prr] 25 wherein [err] wherein X

Ppresents an oxygen at QypreéntsdN odgdh &H’Qorw&lbnﬂhgﬂm
Epresent spa hydr ggen at OfapRikents 4 1kkobsh diard er[afm_%alkﬂy&_a%ioklyﬂ orQf tosi r&iBYdr a carbo-
joup, or a carbo- cycli C cfdidd,l @y br Blbodydic @R 5N e, GalkyPérbdpptidnally 8istit@bddH the aro-
oup optionally substituigg: b bf & ofthéte hilBeh Stofs, B ARN, @ﬁlk&?oﬁﬁﬁaﬁm@ﬁa&l@%ﬁk
oms, [err]al Kyksady®& " bt tdprabnt b ethiph DY, wibh QUPF>NR Gbup] ond Bk laRd lﬁzlmay ad-
bget her represent a ITE 4R YBpreNe ' ahy @byl 6B Whitht 1hE oferhENs@rdtt orftPSan@
prr.] and ferr] gay ad- réikasér@wyhmggn%meeénza (bmlk&mehrbs}fypmn ok hyl, iRy, pi-
h&r one is a nethyl gpeide ﬁd&@o&ﬁrrﬁo}pholm-&ﬁda{b&&ﬁerﬁetl%'l&ih\éﬁéﬁiﬁ-g%l&arﬁénﬂnh-@i hy@rox-
enzyl, ([err]al koxy) cayéemyiiperapingd W&@x RQAV0-3-icdfinyl carbthoyl, C,_salkylcarbamoyl group
eridin-1-yl car bony| Ma¥ dafBlokyeadionyl @ bgaedN bmers and mixtures thereof and all acid addition and qua-
nmet hyl pi per azi n-1- yI C @riPyamhmonfim(sditsdeidopx- yet hyl)-piperazin-1
| daf bony®, 2- chldanecompBindat ol (h WRFBRRTEINR if WHidh] Rk i 24(S-aaiRsaaydheryi) @hA gRdup,
enzyl oxycar bonyR! iaadydidy igiap, Rk Banmtisd ddup and R isls Bénzyl i@ie ahd aptich! @drhersdhid chixtures
Hdi tion and quatheteet nary anmoni um salts thereof; and the conpound of
brmula (1) wherein X |s >NR in which Ris a 2-(3-4-dih ydroxyphenyl) et hyl
oup, [ er ] Ps A RpeRus F"B'ﬁ ) é’Pﬁ‘ I"sc'aéf“ ﬁé?‘ Sdecfa’gz'é'lﬁﬂ"‘é.‘ﬁa""["’éf'?% is a
nzyl gr Oup a”gr:}?. -4-met ylene- -oxo- -oxa~3 8-d|azasp|ro[ S]decane,
3-cyclohexyl-4-methylene-2-oxo-1-0xa-3,8-diazaspirof4,5]decane,
4-methylene-2-0xo-3-propyl-1-oxa-3,8-diazaspirof4,5}decane,
3-isopropyl-4-methylene-2-0xo-1-oxa-3,8-diazaspiro{4,5ldecane,

S0 3-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro{4,5)decane,
3-tert-butyl-4-methylene-2-oxo-1-oxa-3,8-diazaspirof4,5]decane,
3-heptyl-4-methylene-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,
4-methylene-2-oxa-3-phenyl-1-oxa-3,8-diazaspiro[4,5]decane,
3-decyl-4-methylene-2-oxo-1-oxa-3,8-diazaspirof4,5]decane,
3-benzyl-4-methylene-2-oxo-1-6xa-3,8-diazaspirof4,5]decane,
3-[2-(3,4dimethoxyphenyl)ethyl]-4-methylene-2-oxo-1-oxa-3,8-diazaspirof4,5)decane,
4-hydroxy-4-methyi-2-oxo-1-o0xa-3,8-diazaspirof4,5]decane,
3,4-dimethyi-4-hydroxy-2-oxo-1-oxa-3,8-diazaspiro[4,5]decane,

55
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reof. 2. A conpound of- formula (1) as defined in daim1 selected from

th; group conprising: 45 3-nethyl - 4-grf By bae- 2- oxo-1
- oka- 3, 8-di azaspi ro[ 4, 5] decane,

3- et hyl-4- nethylene 2 oxo I-oxa 8- di i azaspi ro[ 4, 5] decane,

3- gyci ohexyl - SrRplethyil-dsidraxyd-i “Eﬁ“?ﬁ Xgr trspd SesiagespinplfSldecane,

4- fret hyl ene- 2 o ¥ Tethﬁ' : "%’1 xa(ﬁ ‘fg Yecane,

3- | sopr opyl - %2 A ; et 3 ' 8 %eﬁ i8] decane, 50 _
3-butyl - 4 rret hy ' ?, 'decane,

3-tert-butyl - 8- - (ﬁéfge a(ggal rg % f u’aélng% 2fhhSnium salts thereof.
3- heptyl - 4- rreth oxo |azas gi? qees

4- et hyl ene- 3: 0X$ha3mﬁﬂéﬁﬂw bor&pos.%awh?ch&M:&%%i&:&&&gﬂadﬁh@%ﬁ%&m of formula (1) as defined

3-decyl - 43g71et hy In@aen Por@pRerhakitRaly aSceptbiig aRRUdIRN4r RhEOBAAAMORKM salt thereof in admix-

enzyl - 4- net hyrerigradhannacslticalitacchpibie badad i ehOdr dxcpledie cane,

2- (3, 4di net hoxyphenyl ) et hyl ] - 4- net hyl ene- 2- oxo-1

a- 3, 8- di afas ﬁpfomsaf%shae@aaﬁ@on o alppripynd of fnrme () 4s defingg i claim-1 which comprises

a- 3, 8-di azas pl ﬂleg PRE}tIgMES compounds of formula (1) wherein R! and R? together are a methylene group,

- di met Byl - 4- hy sthyp-4rhydrepypiperigingdesiyatiuafiosmuia 8 decane, 22 EP 0
820 Bl 3-[2-(3,4- d| nmet hoxyphenb ).ethyl]-4- hydr oxy- 4- et hyl - 2- oxo- 1

aK-S 8- di azaspi r o[ 4, 5]_decayr;

ecyl - 4- hydr oxy- 4- n'etgﬁ/.l_-@- 0X0-

- oxa- 3, 8- dlazasplrok %]decane
eptyl - 4- hydr oxy- 4- net hyl - - oxa- 3, 8- dlazasplroﬁi g]decane
nzyl - #- net hyl ene- 2- oxo- 1, ioxﬁﬁCﬁHaspl ro[ 4, 5] decane,

4-rerhyl ene- 3- (1- napht hyl ) - 2- oxo- 1- oxa- 3, 8- di azaspi r o[ 4, 5] decane, and

ical isoners amrempests% 9&.%{;@&.9% s @+Jyar%@o¢thegﬂﬁ&éﬁ)ﬂcg oA 84 MR fined

nium salts thgg S
ive i ngr edi ent ||)a:§®()1rr%r;§lf¥1¢§zo for mul éﬂ (Ia_ca.gémaggﬁ ﬂé‘ﬂﬁ‘l’g e d?ﬂagé gﬁ%ﬁ'ﬂi@

a pharfraceuti caI |y acceptable acid addition or quaternary ammoni um sal t
reof in adm x- ture with a phar mge.uc IjyRecceptable carrier, diluent
excipient. 4. A process f reparation of a corrpokjgﬂ) of for mula (1)
defined in claim1l V\AREh-Norrprl es a) for the preparat of conpounds
fornmulg (1) wherein RL an @ g:r are a net hyl ene group, 15

cting a 4-ethynyl -4- hydroxypl peri }'éleri vative of formula (I11), [err]
r] 20 [err] wherein R3 is as defined in
im1, with an Whetsinfand Rbargps defieediapeyeudithierR- NCO, wherein R is as defined
claim1, and cy (q)fozqorﬁ?oqnppeuhpﬁmg( iTfpoRiopaiom, in an acidic medium and reacting the resultant com-
ar banogsl oxy- 4- etMYIhf BB (VR ne derivative of fornula 25 (1),
[err\—[err] [err] 30 whereln R and [err] are as defined above, either a)
for conpounds wherein X is an oxygen at o)NRi n an aci di ¢ medi um and reacting
the resultant com 35 formula (M), NRVEerr] 40 wherein
R aL[err] are as defi neﬂB-appve ter, or . :

wherein R and R? are as defined above with water; or

P ) for compounds wherein X is a group NR, in a basic medium;
or :

b) for the preparation of compounds of formula (1) as defined in process (a) (o) above, cyclizing in an
acidic medium a 4-carbamoyloxy-4-ethynylpiperidine derivative of formula (1} as defined above, and
reacting the resultant compound of formula (V1) as defined above with water;

50 or
¢) for the preparation of compounds of formula (1) as defined in process (a) (B) above, cyclizing a 4-
carbamoyloxy-4-ethynylpiperidine derivative of formula (lI) as defined above, in a basic medium;
or
d) for the preparation of compounds of formula (I) wherein X is a >NR group and one or R and R2 is

55 a hydroxyl group and the other is a methyl group, reacting a 4-acetyl-4-hydroxypiperidine derivative
of formula (IV),

. O MR O
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45 [err]) for conpounds whegei Ls @ group NR, in a basic

medi um or b) for the preparation ofeégﬁ%{ﬁgz of fornmula (1) as defined in
process (a) (a) above, cyclizing in an acidic nmediuma

4- car banoyl oxy- 4- et hynyl pi peri dine %i vative of fornul a (I ) as defined
above, and reacting the resulfant\c ound of fornmula (V s -defi ned above
with water; 50 orR&—Nor th¥ preparation of corrpo J(@

as definetd in process (a) ([exr agove, cyclizing a 4-

car banoyl oxy- 4- et hynyl pi peri di ne derﬁ:v-aCHga of formula (I1) as defined
above, in a basic nedium or d) for {lhe preparation of conpounds of fornula
(1) wherein X is a >NR group and oneQor Rl and R2 is 55 a hydr oxyl
group and the other is a nethyl group, reacting a ' '

f ace 'I[E)Fl)l 5 44 21-)2/ d r8 (2) S,X‘ﬁiﬂfg Is %jzg& mgc? £doyeatvltr\/§1 |90ch n3te Q;PJh@ fowmy; R- wheremQR i .Ff \d/(ij)Mgd

he thu for ed 4-acetyl-4- arbamo oxypiperidine deriv twe f for
[err] 10 wherein R3is as g |ne ove, tha )8%9ana te o

R-NCO wherein Ris as defi ned above and cycli 2| ng the thus forned

4- acet yl -4- car banoyl oxypi perl dEHEB\NHR formula (V), 15 [err] [err]
(v) 20 0 wherein R and R3 are as defined
above; or 25 e) R)r aration of conpounds of formula (1)
wherein X is a >NR group, an C+eyl and [err] is a byyroxyl group
and the other is a nmethyl group, cygI|2| n a '

4- acetyl -24- car banoyl oxypi peridine dgr- ivative of formula (V) as defined
above; followed if desired or necessary, by reacting a conpound of formula
() \aé prepared above wherein X is an oxygen atomand [eérr] and 30, R2
together are a mwhergih Beed Brasegs defjed mbayei ami ne of formula R-NH2, wherein R
Is as defined ab8Vve, in orderto prepare a conpound of the formula (1),
wherein ¥is a >RR° PeRrpPagatien & AUNRGYNds efifor “'aﬁbw‘reéﬁ'?’f‘slas""ggf?&‘ﬂla e ot SRR d
the other is a méft ;’?(‘i?ﬁﬁ“d tﬁ?l%f"%l‘sﬁ"l“et@ PYPetYCliFing § draed¥-drroarnoyioneiPEridine H8f- a

of formula (1)

or mul a

conpound of for rriYP efinedy ah&l’fove i nto anot her corrpound of t he
formul a 35

SF’H |n :! kbn ”
desired pr hec rir ggﬁ&o %og!ig a w eri |sas Ee(gb o$ve n
b Th ’
cbove, wlh an S i ?f‘%eﬁ s me,e,,,( 5= éapwg fedor kL angrogy
base to lib- erfte Ef‘i gﬁ ;l’eof and/ or converting a thus prepared

conpound of t he for fé}m cérFHoGnd'Jfém%% 4;9epared ab&@inwn&h@rm&hw&ﬁ@#&mmé-

A processsas C|(f:}|a inbdn OhiR 1T AkddvRmEser ( 2 [err]) wherein I's as

defined in claiml gYeaidesifedbr debRsdly,( 2- hydr oxyet hyI ) pi per a2| n- 1-yl car bonyl

and &z chl oroni cot i neatlisgrlcBapBaNd of e fmRga ()43 pFdpare @B, HISanGaaid kobbial td\akid hdiion

whol e reacti on daithredf da@bareditiga sak 6ra@brhpolisdf eifdd@ulb 1)as EPIIEd dbdveOdith  BaIES -

(rr). 45 erate the base form thereof and/or converting a thus prepared compound of the formula (1) into its qua-
\v‘ 40 ternary ammonium sait. .

5. A pracess as claimed in claim 4 process (a) (B) wherein R3? is as defined in claim 1 except for the 4-(2-
hydroxyethyl)piperazin-1-ylcarbonyl and 2-chloronicotinoyicarbamoyl groups, which comprises carrying
out the whole reaction in a single step without isolating the compound of formula (Il).

45 .
6. A process as claimed in claim 4 process (b), wherein the reaction is carried out in an organic salvent in

the presence of a hydrogen halide.
7. Aprocess as claimed in claim 4 with process d), which comprises carrying out the reaction of the derivative
50 of formula (IV) as defined in claim 4 with the isocyanate of formula R-NCO as defined in claim 4 and the

cyclization of the thus formed derivative of formula (V) as defined in claim 4 in the same reaction mixture,

8. Aprocess as claimed in claim 4, process e), which comprises carrying out the reaction in ethanol and in
the presence of a sodium ethoxide.

$5 9. The use of a compound of formula (I) as defined in claim 1 for the manufacture of a medicament for anti-
convuisive (antiepileptic), antiallergic and/or lipid level iowering treatement of mammals.

10. Aprocess for the preparation of a pharmaceutical composition as defined in ¢laim 3 which comprises ad-
mixing a compound of formuta (1} as defined in claim 1 or a pharmaceutically acceptable acid addition or

24 -
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6. A'process as clainmed in claim4 process (b), wherein the reaction is
carfried out in an organic solvent in ghespieep@nce of a hydrogen halide. 7.
Aprjocess as clainmed in claim4wth processd) whi ch corrprl ses carrying

outjt he reaction of the derlvat ve 0 g g;é é as defined jn claimé4
witlh the i socyarf‘é{?tﬁmiﬂ' a‘f"a?'}‘ﬂm‘?f FRefgeicy™ PRorRigaly FoceptatHrasrien dipeqtqesxcipient.

cyqdlization o&a'ms ob nlu%'ioqu"r'regmﬂ dn§§E% &cgproor mula (V) as defined in

cldim4 i the sane reac cess as claimed in claimd4,

process e), SR e jﬁeg l@{arg%w%mg%%mgmhggftl on in ethanol and in the

presence of a so Ium et ho e use a conpound of forrmula (1)
as defined in claim1 for the nanufacture of a nedi cament for anti -

convul sive (antiepileptic), antiallergic d/or lipid level |owering
treat enentp of mamual s. 10. A pre he preparation of a
pharmaceutical conpositi as @. inf claim3 which conprjses ad- m xing

a ¢onpound of formula (1% as ¢k

ac¢eptable acid addition or 24
Bliquat ernary ammoni um sal t thereof

eNin Ialmloraphar lautlcally-
* EP 0 412 820
i X h a phar maceutl cally acceptabl e

cagrier, diluent or excipient. ps f rjz the follow ng Contrating States:
ES{ GR 5 1. A process for t he pre rati n of a conpound of formula (1) 0 10
0 [er] - (1) [err] 15

[efr] [err] V‘Wﬁ"@'ﬂel n X represents an oxygen at om or >NR gr oup,

wherein 20 R  represents anqxygeg 3@m PS> NR ®R atom or a [err]al kyl,

[efr]cycl &l kyl o? a t 0sYPPIEPHYP YIS AQm,er | Faescyclapliy] arratpsyigroup, or a carbo-
ca b\ecycl ic [err]aryl- [ erviaCiyary gr gtacyels Pp—o?réﬂ' a'busfgltplw dlly sehstitytpbond heyaro-
maji c ring by one or nor dndalSGE ARCLHr BAE ha'fgsﬁ lpms, I@y—ka‘kY'[ ersplkany RigSiRRlomethyl groups;
tr{hal omethyl grRiepsR? Fogethatremesentagstitiene Qf@ppeywtx isa TNR grgupeane off} endRearay ad-
when X is,a >NR group, dpesllpeepientdhydre graup whilsiiy oierongiisgimsiul argpprasr esent
a hydr oxyf gr oufwhi | stTeResaNty,? srogesatom ogaaewt(ﬁwalk@wtsafponv'aﬂunwrbonv' forpeg, pi-

represents a hydrogen et bY‘W%HR‘xIm" ')YGPSPP'BEW'IY'“’W"V' 4~(2-hydrox-
phpnoxycar bonyl, f or ny|¥ethyiiperma-l-icey ~BFIS R t'"°y 0%y Ciretl !'g’f*@a%eww or
4- hret hyl pi per azi n- 1-yl é’&?zt!t? ?’b""l' a("?°ﬂ‘l {eemers Wt"f‘??l’?sdf‘%@f A% 3l 2qid aqditian egmpe-

adfi tion and qu group, R? is a methy ?'%"rpr?a‘? B ARDRY giRFR AT ?"?B’fa" HH‘B"es

t he conpound of isegl) wherein Xis >NRin which Ris a

2- £hl t | 4B
bebayl oxyear 'bg(r)]%t'n@ agmavtdaé i 2@*&?5& Cartﬁf%ﬁﬂf%é#@@q{* vRgeny) g groue
2-{3, 4-di hyd 24

i hydr oxys gﬁﬂs regs ol FE mfa@éx HhiPars LB oS

rrethyl greup and Ly aly! rs an

theriggf . which conprises a lg preparatlon o pounds of formula (I)
wherein [err] and [err] together are a net hyl ene group, OH 40

[err] [err] wherein R3 is as defi (%t;ove with an isocyanate of the
formul a R-NCO wherein R |§ as def| above, and cycli zi nig the thus- . -
obt awried 42 car banmoyl oxy- eT‘thyI pi pert di ne derivative ofI1¥bt mul a crn,
[err] 50 [er —

wherein R3 is as defined above, with an isocyanate of the formula R-NCO, wherein R is as defined
above, and cyclizing the thus obtained 4-carbamoyloxy-4-ethynylpiperidine derivative of formuia (1),

| - 0—CO—NHR
50 - R3- ND< S (ID)
C=CH -
wherein R and R? are as defined abovs, either

a) for compounds wherein X is an oxygen atom, in an acidic medium and reacting the resultant com-.
pound of formula (V1},

55
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[err] wherein R and R3 are as defined above, either 55 a) for
conpounds wherein X is an oxygen at omg i '11?&@%? di c nmediumand reacting the
resul tant com pound of formula (VI), Eg 0 412 820 B1 5 '
¢rr] [err] 10 wherein R and [err] are as defined above with water; or

grr] for conpounds wherein X is a group NfR in a basic nmedium or b) for
Be preparation of conpounds o ) as defined in(Q,rchess (a) (a)
bove, cyclizing in an 15R3___N ajAic dium a '

M car ban‘oyfoxy-4- et hynyl pi'peridi ne rivative of formula (11) as defined
bove, and reacting the result o] d of formula (VI) as defined above
th water; or c) for the prepa’ratie of conpounds of fornmula (1) as

bfined in process (a) [ERR] above, lizing a 4- _

i banoyl oyxy- 4- et hynyl pi peridine derivative of fornula (11) as defined

pove, in a basic MQALUAR «APRs are as definedabdds whiPhabd G Preparation of conpounds
g formula (1) wher @)@ Smbsinds whitiind 94 o MR, HibaBE me&itrk;] and [err] is a
droxyl group angrthe other is a nethyl group, reacting a

M acetyl - 4- hydr oxyoponifé prdpanaion @ convpdlidds 8f femufaQly B8 deinddlinprocegsa) i) abbve, cyclizing in an
] 15 acidic medium & 4-BrbdnWibdy-4-@hyn)ipigddidide WdiR4t0s 6F fdrdulh 81) asdefifdd 4b6@, and
gove, W th an i soempingaiedediftant dbthpbudrti BLibrehulR-(WHS deiMed aBdva with wateras def i ned 35
ovie,, and cycliziong the thus formed 4-acetyl -4-carbanoyl oxypi peri di ne
rivative of for mideethé hppardtien ofcorifibunds of fermida (@s Héfindd i Prondse (22 () abdva wgklifR a 4-
e as defined abeebamayloxyed-ethynylpipériging deripativatfifmule {i) sodeficadratievedf a banicmeddinm( | )
erein X #¥s a >NRfgroup, and one of [err] and [err] is a hydroxyl group

d \phe other is & & prepaationief compounds of fprgule (1) wherein X is 2 >NR group and one or R? and R?is
acet yl - 4- car bam$yydRyiarove apdihe etherds a mefyl group, reactigat j ve of formula (V) as
bf i ned above; f ol4a5ett-yirogaiseridiog desivativeefdamua V). by reacting a conmpound of
®r nul a (I)rs as prepared above wherein X is an oxygen atomand [err] and R2
pget her are a nmethyl ene group, withgyg amine of formulaferr], wherein Ris
5 defined above, in ordertpo pfepahNesa conpound of the for(@vla (1), wherein

is a >NR group and one Bfe-fdr] afd-[err] is a hydroxyl 55 gr oup
d the other is a nethyl ‘grouR; apdAor if desired or necessary,
% | C=CH3
il
o
wherein R3 is as defined above, with an isocyanate of the formula R-NCO, wherein R is as defined
35 above, and cyclizing the thus formed 4-acetyi-4-carbamoyloxypiperidine derivative of formula (V),
b .
: 0~ CO-NHR
. . R3— S
s 4 e RN :
_ C—CH (V)
| | 3
_ . il
0
45

wherein R and R3 are as defined above;
or
e) for the preparation of compounds of formuia () wherein X is a >NR group, and one of R and R2 is
_ a hydroxyl group and the other is a methyl group, cyclizing a 4-acetyl-4-carbamoyloxypiperidine der-
50 ivative of formula (V) as defined above;
fallowed if desired or necessary,
by reacting a compound of formula (I} as prepared above wherein X is an oxygen atom and R? and
R2 together are a methylene group, with an amine of formula R-NH,, wherein R is as defined above, in
orderto prepare a compound of the formula (1), wherein X is a>NR group and one of R and R2is a hydroxyl
55 group and the other is a methy! group;
and/or if desired or necessary, .
transforming a compound of formula (I) as prepared above into another compound of the formula
{I) as defined above in a known manner;
and/or if desired or necessary,
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t dansf or mi ng a conpound of fornula (1) as prepared above into another
cqnpound of the formula (1) as defi rphabkewsti N a known manner; and/or if
dgsired or necessary, 26 EP 0 412 820 Bl reacting a conpound of the

fqrmula (1), as prepaped.above . n, , B hrhated BRL Bl thé‘&'z%?f RADY
Sqit thereol agg itgfggﬁv i T%&’ e M 'E,ae% (o
Eoﬁegifﬁggbgvfe ot mrgﬁth%%ﬁpoungﬁg rflmghatt orrru a ) |nto |t"§ qua“?brmi'fqua
ternary amoni um ?‘;&t u. |A process as claimed in claim1 process (a)
(ferr]) wherzei A pfoesss]as cisimadin diein 1peatessi{a)q)aihanet RS ls@e géfinbdin claire1 ékegpPfor the 4-(2-
hydr oxyet hyI ) phypieoxpet hytpifiergzinetoyidaconyl aneli2ethigrogibitioaysarbaradyi gnapips, eaiclheompyides carotnps,
whi Ich conpr |h sesut(tfarwhpldeW]::@?ﬁn qaitvlslewhmwwonmlmgjhe ¢qmpam9pfrfqmlas(lll)ep Wldt hout
i Solating t econrpoun of formul a rocess as clainmed in
ctaim1 pro esépgﬁé% aﬁ\ﬁ@?"é‘f IR clpiR 5":’935?&“?)6]‘1”9!'6@ tE%\’P?‘i“%’U'S Bified it 1a A0 gypagigsplyent in
258 & 4Jpargeeh |

splvent in the '}3 ﬁd‘c‘Jgen hal i de . A process as clained in

alle\HQD%@é %2 Wk ool GRS ES, Wi Eé{rlﬁ&e% tHe R Gloh SiheAbrivhE
deri vat i ve of RErFﬁd 3 A'Vlf.nfa& e %ﬁi Dot lorilh '@@suﬁﬁ,@m%ﬁq 2 the
rmula RN 81 PRYtrubHood HeTakivedt r&lh@(vfé%'eﬁr?e@fn'cﬂﬂ\ Qf thb Bén nhfdigd
pri vative of forrrula (V) as defined inclaiml1 in the sane reactlon

xfure. 5. 5. AAproogss esdaredih aaime chricass@), whiah domp(ines careyiig @)t thewkrctidn icaigpsliasdis

O

30-_"
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carrying out t ke preserce piarsodivm ethéxidaol and in the presence of a sodium

e hOX|de 20 6. A process as clained in Claim1 for the pr iF)faratlon of a
c ound®of f or’rﬂj‘i"’& :g}s)c'aﬁhed H‘é:l‘ﬂ"ﬁéﬁ” ?hﬁ F’BP%{?‘}?P 9f asompupd of [ R} d5eteled i ftaim 1
cbggm si ng: 3- g g 8- di azaspi ro[ 4, 5] decane,

3} et hyl - 4- net hg] e"; ‘? 3 %Pé’@ "*B] decane, -

3} cycl ohexyl - ¢ lne_'_;x’;a' iazaS( ro[4 5] decane, 25

4} met hyl gne- 2 Q ﬁ;g y |>_<1g° decane

3t i sopropyl - 4- B ethy! 3%_ gag 4 5] decane,

3t butyl - 4- rret hg_b ,e¢_ etg%&e R @1 gEi ‘decane,

3ttert-butyl - 43RR{ Qh 8RR Rexb- 1%@3 b@fﬁ%afng [ 4, 5] decane,

3t heptyl - 4- et b)ﬁhﬁﬂﬂ-r?et%ﬁe—é-bfbxﬁa 38l gk, D] decane, 30

4+ et hyl @ne- 2- @xRthgreR 26363 phe@k foxd- &mzaé'paé{m]a&we 5] decane,

3t decyl - 4: net hyldedyps-rrediohel:-Ea-ol-Hs-gbAgmHop sidedds, 5] decane,

3t benzyl - 4- et Bypbeper-Rethrdie-2-oRx RoxdidRzapRid, sMetarfs] decane,

3t [ 2- (3, 4di net bexpRdeaihbyplidayeinyifl4-methflate@nre-2-00xDs-dieaxplrod, 5@lecting z as pi r o[ 4, 5]
decane, 4- hydr énydréeydartdtiyl-2-2ooxaaa-1,8-daxapid[dBldicaeaspi r o[ 4, 5] decane, 35
3, 4-di rref-"nyl - 4.3 Wydimethiiy4-Bydmxp2-dxoetnaxa-3,88liadd spirais§idecarfed, 5] decane,

3-[ R/ 3, 4- di metti@ypdirestydxynberylathyil4thydioxy:dymethyhpieylioxs3,&ligzaspirol4,Sldecane,

oxa- 3, 8- di azas pideey|[-4hBioie¢-nedy-2-oxo-1-oxa- 3-8-diazaspiro[4,5]decane, :

3- decyl - 4- hydr éhgrtu-4rivemxyt4-metipk &op-1ka-38-dazepriihddacanst 4, 5] decane,

3- heptyl & hydPt? - PYiRpP-2 Pxq Ldrdigxaiazaspirgliddidasage, |ro[4 5] decane o
8- bdwzyl ¥4- met “?3 Sxfﬁpffhy')'? P 0%p- BB diszasnimid sldp a{*’

4- et hyI ene- 3- ¢ ??aﬁm'ﬁ?m"ﬁani misguees fheppotand albaciy addidan ang E?"‘%jycf‘&f?i’ﬁ'ém salfs ¢fereot.
optical isomergy, o{%a uﬁéoftfé;lﬁm%fas fedh biaiCiiss} 1R Qe HAChel Rl B3R

ammoni um sal t s {R& ntiedileptic), Qﬁallé%% aRborRpi& RV RUWEHg @batdnhiBf dmbnkid. as defi ned
in claimgl for the manuf acture of a nedicanent for anti- convul sive

(anti epi | eptsi c A praaedsifarlthecprepatatianrud 4 piiarmhageutidal |canmsitidnovtdnh icorgpris¢sceatactve ingrediént a
mammal s. 45 8. confpopndatiensiaf{ipas defined ip plaipd oed phanmaceuticallyHacapiable aqir dditidn or quaternary
conposi ti on whiemmogangaittheredf, whereindhd astivejingrpdiettiisadmixed with rplramereutically geagpthtie car-
(1)as defined rien dikentonexcigigns phar maceutical ly acceptable acid addition or
qguat er nasy

Patentanspriiche

Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DX, FR, GB, IT, LI, LU, NL, SE

55
1. Verbindung der Formel (l),

Adiag wrnat mae ne
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amohi'um sal tt hereof, wherein the active ingredient is admixed with a
pharmaceutically acceptabl e car- rierosrdiskeBnt or excipient. 50

Pat ent anspruche Pat entanspruche fur fol gende Vertragsstaaten AT, BE, CH,
DK, FR, GB, IT, LI, LU N.L, SE 1. Verbl ndung der Fornel (1), 27 * C L

M S * EP 0 412 820 Bl 5 [err] 10 worin X ein
Sauer st of f at om oder ei ne > rstel lt, wobei R ein Wasserstoffatom
oder eige Cl-1_rAl kyl- oaI oder eine Tosyl gruppe, oder eine
car bocyclische C. .| rAryI o er b ycI i sche CO joAryl-( 4-al kyl gruppe
darstellt, die wahlweise am 15 romati schen Ring mit ‘el nem oder
nmehr er en Hal ogenat onen, -R?C1 ~- Al koxy- oder Tyjhal ore-

t hyl gruppen substituiert SI nd, Rl und R2 zusanmen ei ne )hyl engr uppe

dar stel kben oder, wenn X eine >NR- G uppe ist, einer der Substituenten R und
R2 aul | er dem epiire Hydr oxyl gruppe darstel |l en kann, wahrend der andere eine
Met hyl gr uppe ! st ; Xgindagadstoffatom oder eine >RB-Grinpe Werstelib wobedf f at om oder ei ne

Benzyl -, (C, 4- Al kBeipWagsanrinffalom od@iging Gx iyl Gafs-Cycloplsylpgpreine fpsylgruppe, oder eine
peri di n- 1-yl casrbasygjische CharAntroidencarbogiciisgireo@ny Aryl-Ci4-alkyigruppe darstellt, die wahlweise am
4- Vet hyPpi per awmatisthep|Rirgmiliingin-oder gnehi@reni-diogsmsiateny IC)phljad, Cis-Alkoxy- oder Trihalome- -
razi n- 1- yl car boloyppgn s@bsBhledsing;3- ni cot i noyl - car banoyl -,

C14rA kyl car banoyRyundpiausatieen Blemisthyienguapedxiarstaiigr oddmwerned dine, >NiRr@rupdsrish einer
opti schen | sodenSubsiitventan Ricing REjeybenderd eing HedraxigraipmS:darsteligndiann, wihgend dgygandere eine
quat er nar en AMethgigruppe ist: usni unsal ze, und di e Ver bi ndu der Fornel (1)

der X >fR ist, woBgin ‘P@%F’FF@“@Q“(‘S“‘ZFJ‘BBHWY Senariifenggashe he“ Y‘@ w- ﬁl?lmlé‘sp‘he
Hy dsexy gr uppe Peridp-isyiggeromit Yiap hgtinapiearhenit- Rﬁ‘e@S'P'H%aZBehbﬂ @-Hydroxyetiyipipe-
deren opti sch@21"5101’@@“%&0'M'%'éﬁﬁ?f@%“’§9‘°y'2 CW‘@M‘BI’"?I‘B “pﬁé?deF%‘?"ﬁ%‘f"y‘(afbf"
gemai Anspr uchyifastallisgewi hl t aus der G uppe, unfassend

3- Met hylg 4- et hyl grpfug'e GRtﬁchfn &Qlaerg ugd quqlfg_ggﬂ pgx:batlla ‘hfﬁ %@g_qgltmns- und quaternéren Am-
3- Et hyl - 4- net I‘TS‘?F'E‘HsaEe azaspi

3- Cycl ohexyl - 4- d&?@odei“'@%‘é‘) ?’é.’é% g gd%& By droxyphenyhstiyt
4- Methyl en- 2- @wapes Wygme ¥ ag*e&%aﬁzgg*ﬁ?w {E§rupasst, und deren optische
3-Isoprcpyl - WRB- 1 - oxa- 3, 8- dlazasp|r0(4 51decan,

3- But y! so4- rfet mému.% aemn;kempg@naa,a&pmcaz %saewméuéaedén?& umfassend:
3-tert-Butyl - 4- mesletiis-retyiéh-2Lox0X s 3 8-dflkAgiIrMX dea decan,

3- Hept yl - 4- rret hy| Etr-PMethylerPX o3, cka-Gjsatasprdafideck], decan,

4- Met hyl en- 2- ox0- 3-Cphigtiayi-4-methyian-2-ofb- Hlbrazxesezaspird4, s19ekde can, 40

3- Decyl - 4- et hy| es-MitHyen-2-bxdx prop)-Boxth-Ha-disfaspiofd Sldbdaticcan,

3- BenzyP 4- net hy| e4sofrepyid-mbthginm2-8508ckactzadiqzhspboi45l8dcdecan,

3-[ 2 (3, 4- Di nmet hogyptybhmbthgendrbo-14doxadiBiijezaspird4,gjdeoanl - oxa- 3, 8- di azaspi ro[ 4, 5]
decan, 4- Hydr oxy- a-tereButy-d-ndthylen-2ioxmk-pxa33, Bdiedaspirald Pldecdp.4, 5] decan,

3, 4- Di net hyl - 4- hymwh@nﬁmﬂiz%nw-aﬂma@éa@ﬁiﬂmaﬁ,5] decan, 45

3-[ 2- (3, 4- Di met hotMeth! ?rg'! epyl-A-opgraBiesasairdfe PiAseRn. 2- ox0- 1- oxa- 3, 8- di azasp
ir O[\4-' 5]“’dec an, 3-Decy!—4—me hylen- -oxo-1-oxa-3 8-d|azaspm3[4 Sldecan, : :

3- Decyl - 4- hydr oxy 3Bepait4y F‘hyie“ogz?i‘%‘%%éuaﬁ'a@sm%ﬂ?ﬁﬂ 054 5] deca

3- Hept yI - 4- hydr ox I%;@ﬁiéq ph&s&@e‘wb methylen- ?‘gl‘gefépfap' [eges P@fesédiﬁa"

4-Hydroxy-4- thy -2-ox0-1-0xy-3, -dlazaspira eca
_ 3,4-Dimethyl-4-hydroxy-~2-oxo-1-0xa-3,8-diazaspiro[4,5]decan,
ad 3-[2-(3,4-Dimethoxyphenyl)ethyl}-4-hydroxy-4-methyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,
3-Decyi-4-hydroxy-4-methyl-2-ox0-1-0xa-3,8-diazaspiro{4,5]decan,
3-Heptyl-4-hydroxy-4-methyi-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,
8-Benzyl-4-methylen-2-oxo-1,3-dioxa-8-azaspiro[4,5)decan, .
4-Methylen-3-(1-naphthyl)-2-0x0-1-oxa-3,8-diazaspirof4,51decan,

50 und deren optische Isomere und Mischungen und alle ihre Saureadditions- und quaterndren Am-
monijumsaize.
3. Pharmazeutische Zusammensetzung, umfassend als Wirkstoff eine Verbindung der Formel (1) gemaf An-
spruch 1 oder eines ihrer pharmazeutisch annehmbaren Saureadditions- oder quaterndren Ammonium-
5§ salze in Mischung mit einem pharmazeutisch annehmbaren Trager, Verdiinnungsmitte! oder Korrigens.

4. Verfahren zur Herstellung einer Verbindung der Formel (I) gema Anspruch 1, umfassend:
a) zur Herstellung von Verbindungen der Formel (1), in denen R und R2 zusammen eine Methylengrup-
pe sind, Umsetzung eines 4-Ethinyl-4-hydroxypiperidin-Derivats der Formel (}I)

28
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Benzyl - 4- net hyl en- 2- oxo- 1 , 3-di oxa- 8- azaspi r o[ 4, 5] decan,

Met hyl en- 3- (1- napht hyl ) - 2- oxo- 1 - oxa- 3, 8-di azaspi ro[ 4, 5] decan, 50
hd deren optische |Isomers und M schpggeseygd alle ihre Saur eaddi ti ons- und
jat ernaren Am noni unsal ze. 3. Pharmazeuti scheZusamenset zung, unfassend -
sWr kst of f ei neVer bi ndung der Fornel (1) genai An- spruch | oder eines

i hrer pharnmazeuti sch annehnbar, addi ti ons- oder quaterniren Amoni um
55 salze in M schu%:)m_ﬁ phar mazeuti sch annghiharen Tri ger,
Verdannupgsmi ttel oder rr : Verfahren zur Herstellung el ner

Ver bi ndung der Fornel (1) genam3~Ans@EECH 1, unfassend: a) zur Herstellung
van Ver bi ndungen der Fornel (1), in denen RI und R2 zusanmen ei ne

Met hyl engr up-  Pgos vie WKRGT#H A erfleRSE, mit einem Isocyanat der Formel R-NCO, wobei R wie in An-
4- Bt hi nyl --4- hy dggusi deididr Gt 'ﬁn&_&fcﬁs\éﬁh?dggﬁeﬁﬁéﬁgﬁh daga&rmylog&-ethmyl-pﬁendm-Déﬁvats
M S 1 * d&fEokind iy, 820 BL [err (rer)
[err] worin [err] wie in Anspruch 1 definiert ist, mt einemlsocyanat der

Formel R-NCO wobei Rwein An- s J.L@Ol_qslﬁilmi ert ist, und Cyclisierung
des so erhal tenen 4-Carbanoyl oxy\ 4+ et hinyl - pi peri di n- Der ts 10

der Fornel (11), [err] H&~N 15 rr] worin R und R3WI I\CL} en definiert
sind, enmtweder z) fir Verbindun chpnen X ein Sauerstoffatomist, in
ei néwy Saur em Medi um und Unset zung %— der resultierenden

DOoCc phO

Ver bi ndung der Formel (VI) ~~~~—~~~~~~—~— (V) 25 [err] CH2
30 worin R und RSAR enddieie aert definiert sindseniepdeni t \W\asser; oder ) f

Ver udungen i n atfieYeroioduwiop imgeo uprgtpffatqmystein Al tayeemdiadivn “%H‘F‘?ﬂ‘ﬁ“
oder~b) Zur Her st 8¢ ER§erRIAn \REMISHPRAS melddt Formel (1), genrfia dem obigen
\}erfahr en (a) (a), cyclisierung 35 eines wi e oben definierten

Zﬂ car banoyl oxy- 4- et hi nyl pi peri din-Deri vi{® der Formsl (11) in einem sauren
Medi um und Unset zung der res , W e oben definigrgten Verbindung
der Forn;,F (VI) mt Was Her st el | ung von Ver bi ndungen der
Formal (T), die wie in Verf ) (L) oben definiert sind, cyclisierung
i nes wi e oben definierten 4- oxy-4- et hi nyl pi peridi n-Derivats der
ormel (I1) in 40 -ei nem b@ﬁ" schem Medi um oder d) zur Herstellung
von Ver bi ndungen der Fornel (1), denen X sine >NR- Gruppe ist und ein
Rest auseRl1 und R2 sine Hydroxyl gruppe und der andere sine Methyl gruppe
ist, Ursetzung si aesn Rurd®eivitlobéh detiigh smaypit wassbiflddar Der i vats der Formel (1V)
45 [er r] [err] [ eByflir Verbindungen, in denen X eine NR-Gruppe ist, in einem basischen Medium;

oder

b) zur Herstellung von Verbindungen der Formel (I}, gemaR dern obigen Verfahren (a) (o), cyclisierung
o eines wie oben definierten 4-carbamoyloxy-4-ethinylpiperidin-Derivats der Formel (il) in einem sauren

Medium und Umset'zung der resultierenden, wie oben definierten Verbindung der Formel (VI) mit Wasser;

oder

c) zur Herstellung von Verbindungen der Formel (I), die wie in Verfahren (a) (B) oben definiert sind, |
k,./ cyclisierung eines wie oben definierten 4-Carbamoyloxy-4-ethinylpiperidin-Derivats der Formel (fl) in

40 einem basischem Medium;
oder

d) zur Herstellung von Verbindungen der Formel (1), in denan X eine >NR-Gruppe ist und ein Rest aus
R und R2 eine Hydroxylgruppe und der andere eine Methylgruppe ist, Umsetzung eines 4-Acetyl-4-
hydroxypiperidin-Derivats der Formei (iV)

45 .
OH
R*—
C—C H3
50 il
(IV)

: worin R3 wie oben definiert ist, mit einem Isocyanat der Formel R-NCO, wobei R wie oben definiert
85 ist, und Cyclisierung des so gebildeten 4-Acetyl-4-carbamoyloxypiperidin-Derivats der Formel {V)

* O] VR AR VR
- *x C L MM s =



i 11 (I1V) worin R3 wi e oben definiert
&t, nit einemlsocyanat der Fornmel R-NCO, wobei R wi e oben definiert 5S
it , und Cyclisierung des so gebil det €&P 0412 820 B1 :

| Acet yl - 4- car banoyl oxypi peri di n Der| vats der Fornel (V) 29 * C L M S
_; EP0412820B1 [err] [err] L\% Wi R und R3 wie oben definiert

g nd; 10 oder e) gu& Her QII von Ver bi ndungen der Fornel (1),
. denen X ei ne M\R- G ugp Rest aus R und R2 eine

BRdr oxyl gr uppe und der ander neCIVE I grupe ist, Cydisierung eines we
fcn de- finierten 4-Acetyl-4-car b@myl oxypi peridin-Derivats der Fornel

- gefol gt, falls gewuinscht oder erforderlich, 15 Myon

[@cet zung ei nerwi e oben hergestellten Verbi ndung der Formel (1), worin X
[lin Sauer st of f at onwdris R uphB° v ohgndefiRiert singanmren ei ne Met hyl engruppe sind, it
nem Anmi n’der For9¥8! R-NH2, wobel R wie oben definiert ist, um eine

B8 bi ndung der Fordgfr HPTSWFH"S ¥RsVatbingipgen der psmel ), isjdgren Xqe N pe istund pig Rest gus

i a Anspruch 4, Veghadthmge

B ner Ver bi ndung

i@st aus R und R2R1é‘f"i'1%2 \SEPRRH9E deraademaine Methylorupe jsh EYRERrHAg efjies wig gben de-

B8 undl oder, fal f"éeé ff"E Qﬁ%@wwwg\?éﬁ@mww Pogmel (V); Um/vandl ung

BEner we oben herge I’? 'g ' For e ne,

BB bi ndung™der [maR, ammen nem“ ‘Fesie"ﬁeﬂv?a(?' Pé‘ﬁ%rf&ﬁ i:é“i a”erf:{f;tzz
B dloder, falls n?:a};'tts I?‘Lerzus er emewé pe ist und em
B oestei 1 ten Vep 5* e. mdderange%e. iR het a“‘f Tt

@ur eaddi ti onssa zesdwi % f% r‘?er té obe

B gestel |l §,en Verbin t

il cr<et zun£g0 i hr egerRaSRI &ggﬁmﬂgﬁgﬁm & nd h‘é‘;@v@fﬁé’ r p’?@%é‘?ﬁ‘%@" éHere Verbmd_ung

B bi ndung der For nelingfokar, il gbdtinscibRibEdrfarieGish, Ammoni unsal z. 5. Verfahren
; f Wie(cbéh hergdStBiRdn \Bandﬁb@ dePFdMASIY kit Bindr SA6kiutbStrhat

Bt, mt Ausnah mréé@auréac{dﬂorkb@ié&mﬁﬂ&&im&k@@ lefhéd Sizbs ¥ihérNid¥BBY hergéBt@iiten Verbindung

B Chl-or oni 0t | NoyérEad2EyBtlkeinéoBHR2 G FreiddtHlimSEr& BdsdlF dem dhbifoder UmwaRdilGrgeimersd Gergatsll- -

B sant en Reakt i oeniverbiadung derdoml () érihrGuatéresredwiemdnieksai£r ung der Ver bi ndung

B Formel .(11). 6. Verfahren gemaB Anspruch 4, Verfahren (b), dadurch

B ennzei chnet;  Mertahsn gemiSAenrvsh 4 Verfahrenda) (B wepe! Riiwisdmansoruefs | idp§aient ist @it Apspahme

Boenvart sines ¥4 @M@(&@%‘éﬁ’g‘!’ﬁﬁ@ YEARORY hjorggicptipoylcarbamoul-r upReTa tmfgRsARsige

Bspruch 43 Ver f ARRNE g§r sesprtenReaidion iy jelnengingioph Bt ghigdsoliesungder Varbifuag der Formel

@rivats der in- ‘)rspruch 4 definierten Fornel (1V) mt demlsocyanat der in.

Spr uch 4 defG' ”V&Fa‘h?eﬂg TR Lp 1] hw% kérlnggl ﬁlesf&aﬁﬁp *n eﬂgrtigllaa-
¥ ivats d
B e e e L R e

[Rdur.ch geffenmzeverraneh gertiiRi ABsptioh 4Rt brer0q), mﬂfaEﬁehﬁmé)h\ustﬂﬂdmg ﬂer@gﬁmbeMGQ der

@t ri unet hoxi d ainshpedriichtdr definiérted Forghel (IVY enitt\iem thiotyginae dererr Andprubh HdkidinigrtehcRomteb RINEIO

) gent Al Anspr umiid Cyclisierddg dst sl debildgtereDevivats Ny i Arapractt 4deffiniertemFornied (W) inl dsrseiben

‘ R\&ﬁepl | ept i sché}aiﬁmﬁmnswllh@r gi sche undl oder |.ipi dspi egel senkende

g dl ung,,ovon S ti ere 10. Verfahren zur Herstellun
et

ei ner
$ W GpverpREhnet i 48 HeeKIPE i und
Bar mazeuti sch onwar H%r]%'a?)%? %&%ﬂﬁ%se&ggq;e&ch 1 oder eines ihrer v

[l ar mazeut i S, agerwBRA Verb?ﬁﬂdﬁge&gfhrﬁbl(w&mé@giﬁépr&ﬂ LG Halskefibhg ANEDNA AikaREH: < Er
t einem p har magauédvasie (@AiBBstEekE Shhtiallergische undioder lipidspiegelsenkende Behandlung von Sauge-
: tieren.

10. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung gemalR Anspruch 3, umfassend
die Mischung einer Verbindung der Formel (1) gemiR Anspruch 1 oder eines ihrer pharmazeutisch an-
nehmbaren Sdureadditions- oder quaterndren Ammoniumsaize mit einem pharmazeutisch annehmbaren

50 Tréger, Verdiinnungsmiitel oder Korrigens.

Patentanspriiche fiir folgende Vertragsstaaten ES, GR _

1. Verfahren zur Herstellung einer Verbindung der Forme! (1),
55

________________;_—_—————

T T




Sio ~ Trager, Verdunnungsfn' ttel oder Korri gens. Patentanspriiche fiir
flol gende Vertragsstaaten ES, GR 1. epeafzabesn zur Herstellung einer

er bi ndung der Fornel (1), 55 30 - EP 0 412 820 B1 5 [err] 10
[ferr] worin X ein Sauerstoffatom oder eine >NR-G uppe darstelit, wobei R
€i n Wasserstoffatomoder eine G ...iAkyl-, Cs-Cycioal kyl- oder eine

Tosyl gruppe, oder eine 15
carbocygd i sche CY0- Aryl - , -
Ring wahl wei se mit eRdienrbber
C1n- CAkoxy- oder Tri hal onme

C clische C 610-Aryl oder
yl g uppe darstellt, die am aronmati schen
hr erien Hal ogenat onen, @ - AJkyl -,

rugpen substituiert sind; RL und R2

zusammen ei ne Met hyl engruppe da | en oder, wenn X ei ne >NR- G uppe ist,
ei ner der Sub- stituenten R % guch esne Hydroxyl gruppe darstellen
kann, wahrend der andere eine thngr uppe 20 Ist; und R3 ein

Wasser st of f at om oder eine Benzyl-, (C1,, -Al koxy)carbonyl -,

Phenoxycar bonyesin  For nyl -, Pi peridin- 1-yl carbonyl -,

Nor phol i n- 4- y I Xcedr Sayarplotiatord odepeitp ANR-Grapng darstellt-wobejar bony| -,

4- ( 2- Hydr oxyetfpin) Wasserstoffatam oder yeing oMk~ Cs-e-Cycloalkyl- oder eine Tosylgruppe, oder eine
2- Chl or ¢t 3- ni cetpeydipthe Caofuyioder carbogytioiy Geyd-Arair®aratiylgruppe darstellt, die am aromatischen
Ben % oxycar bding veahiwpipeemitieinem aierrhdhtereniatdgeetomen. Spi-Akyt-h@n-Allexredes firikaladethyi-
M schtingen undrupéresubstivieetsin@aur eaddi ti ons- und quat ernaren Am

roni unsal zen, Ringd Rfapsavimeneineddetilengrdrpe darsielien pdef, wWenn X einechtiReGrupie ishiRingraier, Sub-
wobei R_ei ne 2titugntepROuid Rfieuch ejog Hindserylpruenetdgisiglian spnn. walend der aadergceine Methyigruppe
Ié-lydr’\gxyé'f' uppe iqt:s{msi R2 -ei ne Met hqu%F]u pe ist und R3 :esne Benzyl gruppe ist,
und der en opt iREER&Yessesiifppm Adefibe BN Htrcfliexy)eatoad sBhsaexyoasbony Forpy-cRigarifiom g
von Ver bi ndundefeatheny-Farphlin-4-sigarbopy. ¢MaYiPiRrazifriyiRibom <Ry frowPtdpiperazin-1-
I}/Et hyl engr up- yb:@rbgth@;cm%ﬂxgqgwl-g’qq@gyl-, C1-g-Alkylcarbamoyl- oder Benzyioxycarbonylgn{ppe dar-
4- Et hi ny} - 4- hpistleund derpraptiseher omeseq end Misqrnaqnypd alipr ifrer Siurespldiiiqng- und quaternéren Am-

G 111) 35 moniumsalzen, und de-r Verbu?dungen der Forme.l . néjep n it \R@ew @e(%é.ﬁ—Dlhydro- _
definiert ist XYRRepvaihrarHRpeish B sltedtydrpruprs sty eipe loryges FhrndRiGine Betrypruppe
definiert ist ,'St'gﬂad 9pfischen lsrmgreg uad fi’h‘é}gﬁ'a’lu_ Pld:1 , o

4- Car banoy| oxy- ¥t “I‘"-gg? ar 4?"]‘}9 Iﬁ‘\'/’ﬁ? ! TEeffBr BF fﬁ'{)’?en in¢ Mgthylengrup-
(11) [ess] 45 wBFTH KRy g eineg I SRR e T Deryaizter B Poer a) fO

Ver bi ndungen, in denen X ein Sauersioffatomist, In einem saurem Medi um und
Umset zung der resul tierenden Xerpbyn g der Formel (Vt) 50 [err] 55 [err]

?1 * C L M S * R3.EPNO 412¢/820 Bl (111)
' 35 C=CH
O _
worin R3 wie oben definiert ist, mit einem Isocyanat der Formel R-NCO, worin R wie oben definiert ist,
‘ und Cyclisierung des so erhaltenen 4-Carbamoyloxy-4-ethinyi-piperidin-Derivats der Formel (1),
40

- 0—CO—NHR
RB"‘NC>< (I
C=CH .

fi

45
worin R und R® wie oben definiert sind, entweder _
a) fiir Verbindungen, in denen X ein Sauerstoffatom ist, in einem saurem Medium und Umsetzung
der resultierenden Verbindung der Forme! (V1)
50 .
: NR
3 0 (vI)
R“-N
: 55 O :
CH)
;
H
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worin R und R3 wie oben definiert sind, nmit Wasser; oder M fur

Ver bi ndungen, in denen X sine NR-GrgEB%&jr S?, i n ei nem basi schen Medi um
oder 5 b) zur Herstellung v bij ﬁaungen der Fornmel (1), gemaR
obi gen Verfahren (a) (a), Cyclisierung sines wie oben definierten

4- Car banoy!| oxy- 4- ebdn Rwyid i pieobeti defifdgtsindamitWelsser; #dor nel (11) in ei nem sauren
Me- di um und Unseﬂzfun‘r{g'bd'éwnwre@lﬂbmdnma@rﬁﬂmeﬁﬁt ritieirem hasischerbMediwtef i ni ert en
Formel (V) m t °%isser; oder c) zur Herstellung von Verbi ndungen der Formel
(1), diefwie in b} zurH eﬁtﬂllgﬁv ra rbgrg eqﬂgélfpnagfl) gﬁn@&pbrgnr\{e[fahg_eg (a) (o), Cyclisierung eines
Cycl i sberung ei i&obon ‘Eﬁ?‘ﬁ? oylexys¢-Riniayip l%'ﬂ\ﬁrqefﬂaﬁ descFormel (1l in glapm sayiesn Me-
defini erten For A updYmssizyng.qer reiltiorepden; Verd SRR efigeyien Formel P mit Wasser,

Her st el | F R- t
e o g AR Lt R e LT S
Met hyl gr eis

hydrgxgprggrl Idr tné Ej:s's s er "Formel (1V), [err] , 20 25 worin R3 wi e oben

def i : n! ert I st, Za-. l& lm lﬁW&Wﬁ%ﬁ%:ﬁ%& n@nN@em -. ru&e%t@n%%st aus
]

definiert ist, Gink ﬁilo%x gruppe ist, Umsetzung eines 4-Acetyl~4-
4- Acet yly4-car ba W@,r,gg}m b FoMtel (MALL S der Forrre (V) 30
[err] [err] 35 worin R und R3 w e oben defrnrert Si nd oder 40 e)

zur\erstel | ung von Ver bi ndungen: dé Formel (1), in denen X si ne >NR- G- uppe

ist und ein Rest aus R und droxyl gruppe und degyandere sine .

Met hyl grupe ist, Cyclisigr s W e oben de- finierten

'4 Acet ylae 4-car bam)yl ox%l e Nerivats der Fornel (V); gefolgt, falls
scht oder erforderlich, “we# Upetz ei ner wi e oben hergestellten .

Verbr ndung der Fornel (1), in der sin uerstoffatomst und Rl und R2 i

zusamen sine Met hyl engruppe sind, Kt einem45 Am n der For mnel

R-NH2, wobei R wi e oben definiert i8t, um sine Verbindung der Fornsl (1)

herzuste?FIen worin X sine >NR- G uppe ist und sin Rest aus R _und R2 sine

Hydr oxyl gr uppe WA Riayie %?ﬁﬁlé?f\é"e‘éisﬁé’"l?@emt' tggg"’i’%f‘ NCGnWPRSHR Wwie opey) gefiniert

gewunscht oder &8s Cysisierien desgmaehidntendepeivhbraramayispriperifiaDgivet dp feare V)

Ver bi ndung der Formal (1) in sine andere Verb| ndung derw e oben definierten

For el (L) in einer bekannten Wi S@-— /oder, falls gewunscht

oder erforderl i ch, Unsetzu eryey we oben Ber gestel l.ten Verbi ndung der

Fornmel (1) mt einer SRBr-eNzum halt ihres Siureadditionssal zes undl oder

Urset zung si nes Sal zes ein W en rgestel | ten Verbipgung der For el

(I') mt einer Base zur Freisetzung n3Base- For m und/ oder Umnandl ung

ei ner sgghergestellten Verbi ndung Her Forrmel (1) in |Ihr quaternares

AmQni unsal z. S5 2. Verfahren g@rrAR Anspruch 1, Verfahren (a) (1), worin

R3 we in Anspruch | definiert ist, mt Ausnahnme von

4- (2- Hydr oxyet hybdnr pRrawiesbdrdsfiatdrany| und

2- Ghl or oni cot i neydrcar banmoyl.- G uppen, dadurch ge- kennzei chnet, da6 die

gesant e 4Reakt i om)zurHéstelieng ven ViabigiangebtiarFermeh()an dehed X einaNR-Grappe\ie nigd aivcResigausier

For- nmel (11) afrR$ywiR3kine Hydroxdoru®2 ufid der 4Bdere pine Mifhylgr@pe ist Cyclisieftig Ene$ Wik B@0deB 1

3. \Verfahren géﬂﬁﬂ%lﬂW@ﬂﬁwwamoﬂw*mwvéﬁbyefFe‘amurfbh ekennzei chnet, dal

di e Reakti on igefash faliroeyinssbt odereriprdertishown Hgseiring elner vie qbs fefitersYaningung der

Hal ogenwasser Slfogf\ql g) ﬂ g?re(wggppqﬁqtqffa{ﬂnmund R1und R2zusammen eine Methylengruppe sind, mit einem
45 Amin der Formel R-NH,, wobei R wie oben definiert ist, um eine Verbindung der Formel (1) herzusteilen,

worin X eine >NR-Gruppe ist und ein Rest aus R und R2 eine Hydroxylgruppe und der andere eine Me-
thylgruppe ist;
und/oder, falls gewiinscht oder erfordertich, Umwandlung einer wie oben hergesteliten Verbindung der
Formel (1) in eine andere Verbindung der wie oben definierten Formel (1) in einer bekannten Welse; und-
50 loder, falls gewiinscht oder erforderlich, Umsetzung einer wie oben hergestellten Verbindung der Formel
(1) mit einer S3ure zum Erhalt ihres Saureadditionssalzes und/oder Umsetzung eines Salzes einer wie
oben hergesteliten Verbindung der Forme (1) mit einer Base zur Freisetzung ihrer Base-Form und/oder
Umwandlung einer so hergestellten Verbindung der Formel (1) in thr quaternéres Ammoniumsaiz.

55 2. Verfahren gemaf Anspruch 1, Verfahren (a) (B), worin R? wie in Anspruch 1 definiert ist, mit Ausnahme
van 4-(2-Hydroxyethyl)piperazin-1-ylcarbonyl und 2-Chloronicotinoylcarbamoyl-Gruppen, dadurch ge-
kennzeichnet, daB die gesamte Reaktion in einer einzigen Stufe ohne Isalierung der Verbindung der For-
mel (1) ausgefiihrt wird.
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5 4. \)erfahren genr AS Anéprijch 1, Verfahren (d), dadurch gekennzeichnet,
dalf di e Reaktion des Derivats der |nEAr3§pzr% R4l definierten Formel (1V) mt
dem in Anspruch | def inierten |Isocyanat der Ilormal R- NCO und QICI [ SI erung

des so gebil deten Derivats der in Anspruch 1 definierten Fornel (V)
der sel ben Re3 aX¥'BHRLIAMELANREICE (Y fﬁ“ﬁ’r’tdaW‘ihé"""IB“'cB"“\?éFf"&ﬁf’%‘ﬂ%j'éﬂﬁm°'93'
Anspruch 1, Ver?'?ﬁ?'b snggmitiel R {§pee a'bﬂ'l’(eéﬁ'ﬁ'?%ﬁ"ﬂ?ﬁﬁ%’ft°ﬂsci’<’iﬁf’?ﬁn@”l?¥é'&kt ion in

Et hanol upd jgn GRARBNEtas WRLhridA Y [ VeHdn 1@ el StErzbiEdnelalluie Roaki \4%@ rv&@
genr Al AnSpr uchgghinakgprdds i ﬁ&ﬁ‘rﬁmr:%! (ﬂﬁfmt lu}\l‘}ﬁm I ﬁﬁ:’gg‘sgéi I—! W
Anspruch 1, di eyRUSE6IMENHE bes!sd hetdtton Dofivals dh’lﬂlpﬂnsrmu ﬁ@é?lﬁigr‘#en Formel (V) in derselben Re—

3- Met hyl - 4- met hykigHdmiderXPausgeRi® wid.8- di azaspi ro 5j decan,
3- Et hyl - 4- net hyl en- 2- oxo-1 -oxa- 3, 8-di azaspi ro[ 4, 5] decan,

3- Cycl ohepy!| 54- Yastahrgh gamaR Amsposch 1, Ysriah@n B), dadurch g ghendeithist, dlei&dielReaktion in Ethanol und
4- Met hyl en- 2- oxloBsgqng'pydnl*lamw%th@idauﬂﬁfﬁlza@m ro(4,5J decan

3-1sopropyl - 4 nmet hyl en- 2- oxo- 1 - oxa- 3, 8-di azaspi.ro * 20
3-Butyl - 4- e hyI grli]axn?ng éBI Ana achs1 zyr mrﬁﬁlaggﬁlqebtle&bug}r@é rmfl (I) gemiR Anspruch1 die

3-tert-Butyl - o2 |ro[4 5] decan,

3-Hept yl -#- rrEt h:¥ en- -oxg% azas II'O 5] decan,

4- Met hyl en- 2- ox 1 PYoyS: o] decan,

3- Ddgyl -4- thy (Q ﬁs XPB‘ 5?‘% ;g ecan, 25

3-Benzyl - I'cpﬁﬂ hlen(-)2S o8 -*o a- § ol4 ca§ decan

3-[2-(3, 4 D| rre 51 MAeh SLoRY h-bxsds, m;{gyrj,,gmsl e@ﬁ(O- 1- oxa- 3, 8-di azaspi ro[4 5j

decaﬁ 4- 4“Iydroxscfeﬂﬁm@Lhmbmaem&m-&Ma ieSrsbitopizsRRin o[ 4, 5] decan,

met hy| - 4- fipehtd ynethyRH-0-olo-1-606 ;6 icBadRircl; 8, Ot 4 5l decan, _

3-[ 2- (3, 4- Di et hmutppdtenislo)sphby-1-od-Avy/dkzaspyoisigaRbly | - 2- oxo- i - oxa- 3, 8- di azasp
i r.o[ 4, 5] decan, 3-Decyi-4-methylen-2-oxo-1-oxa-3,8-diazaspiro[4,5]decan,

3- Decyl 4- hydr 0% Bendylamheitylen-2-020« Doxa-3Bdiaz3spBe[€6l8atas Pi I O[ 4, 5] decan,

3--Hept y| - - hy dr ®iey3.4 Divesttioyphahyiioh-d-mestplei32-Bxocti-axa-aBpiiaarpilol6Gdeaan,

8-iBenzyl - 4- met hirHpioxp4-methyii2-:@-1ebko R &-diBzaspimidSidecdna, 5] decan,

4-1Met hyl en- 3- ( 13.#BpiethiivA-Hyd@xyedkexodl-oxe R, Brdigza8pii4eideeani r o[ 4, 5] decan, und ihre
opti schen | soneHR-@fdimethosyp ylirdfyday-4-nietyle2-aard roua Bdlaaspitpld, Sidean,

quat er ni rgn AmbReYrhydmxy-4-methyd:2toxe1-oxz-3,8-diszaspirold. fidecaver wvendung ei ner

Ver bi ndung der FQPRMF-hydroxydenaliy-nprorroie: A8 piszagpirol4dideess) | ung ai nes

Medi kanment s zura’ﬁ?f’tz’!"li’dﬁ‘ﬁt/'meg‘iz\?é?i &'H’Ear §pis ff’lg‘??ﬁ'é ant | al | ergl schen

und/ oder i pi ds“PM %‘?’b% H@Pﬂﬁ'@’ﬁz 93 ?ﬂq 8., Verfahren
zur Herstel | ung] %ﬁﬁﬁ’?éed‘ﬂ’ 8°“sd‘l"l§ qé\?tgqum%‘f"f"‘

sins Verbisndung &r vvle in Anspruch I defl ni erten Formel (1) oder eines

i hr &L phar mage Wdr@dndurd RReNVERAH6HY dsidFainRp® dbrhar S sru@AShr b6 e S Medikaments zur
Ammoni unsal ze  Ugrkidntuisivem Giatisplle plsaket N ériEAEn uﬁf@her lQ@épuéﬂélE&?&ér{aH BMahdlfilg VBN

phar mazeuti sch sewgshar en Trager, Verdunnungsmittel oder Korrigens
scht wird. 45 Revendications 1. Conposes de fornmula (1), 50 [err] 55

[ er 33 @ g C Verfahrin zugHerstellaing emeg;hamazpyﬁsc@@u@mnﬁmgurpgaqgg$ Wiskstoff eine Verbindung '
der wie in Anspruch 1 definierten Formel (I} oder eines ihrer pharmazeutisch annehmbaren

Séaureadditions- oder quaternéren Ammoniumsalze umfafit, dadurch gekennzeichnet, daR der Wirkstoff
mit einem pharmazeutisch annehmbaren Trager, Verdiinnungsmittel oder Korrigens gemischt wird.

45
Revendications

1. Composés de formule (1),

R3-—N : (1)

85

33
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]

X ’ rsprssente un atone d' oxygbne ou | e groupe >NR, dans |equel R

represente un atone d' hydrogene ou ungggpPgiRgp g4 Kyl e en CO_i 2, cyctoal kyl e
en Cw ou tosyle, ou un groupe car- 5 bocycliqgiie aryle

en C 10 ou car ue (aryl en al ky e en acu tatlverrent
C_ 10 baﬂ%qu‘ ( I Ca, 10) al kyl Cl_f I

substitues sur ar %ma ? a | usi eUfeS 4 AL Qe gen et
. 0 Jei(y ne 6u 1p arope ™ dans opYs n a@'ne
roupes al ky- ‘| €e en Cl 'h¥ ro ne gro peasl%ylgéjn '? o & QEBE (fsye ouun rou
gepr 6sent ent _ensenbl e un ge

S |q ear gen ou car ob i een _4 a U tlveme’nt
N n dte R et R2 peut denglb% ués sur cyé?g‘;eromalélqueq)arun %eursa halog ne epgroupes atky-
5 eglrjeggn'?z uﬁnagroupg hycf?o al xye" oumhalo énomng fo

- se e R, unde R1
-) car bonyl €, Bﬁg‘a noxy{:e ég%ﬂ‘ﬁz eé;f.ls"rrepré&(er im }g% Ix IS eé:\uﬁ%esyur:g groupe mé-
Bor phol i ng- 4-yl car bonyl ey 2-FEECRY razl CErD T'

B- (2-hydroxyethgl) pi p6l’ }éi n%lo 4R Xg}éﬁeou%naé bgngferlkf%gjnm carbonyle, phé-
oyl car banoyl e, (a' kyle g yié b g}ﬁ Xgﬁ R desHoth A cGrbbityle FH@tﬁym..
gsonmeres op- 15 prazme- -ylcar ﬁ)%u %E'&‘?ﬁ 2chlofotd-nicoti-
elsdaddltlondaC|des '

Bo: e (19) dans. | aquel 14 : &BH Ferg&ﬁoyletoﬁﬁéﬁﬂer?narbgﬁyl &neﬁgm& e
- (3, 4- di hydr oxyphenyl )engﬁf,&% ul‘-:§> és unmggoﬂ%gel @%@?’y‘mﬁﬁs gg?ls ?J?\mra?nngpqéja-
6thy) e et R3 egie AhpSdsQl REmAEMZiMhstaqubile XoRE-NRERIRUsEsh gRIIbA SIS lrokyBlEn)sthyle,

el anges. 20 2. g1 &sDiHyRsube rgeroiyofwdduﬁg&bae iyt das%s:ruﬁy:emlbs& ib, @fkedisorkdiloBiques
gans | ' ensenbl eetqapgq{,aa,ggg;

thyl - -#- et hyl bne- 2- oxo- 1 oxa 3, 8-di azaspi ro[ 4, 5] decane, le

. | - 4- rrbflhy Chmmse defaumule (i selonda @vesilicatian hichaii dang tenderotiawemplepant

-cycl ohexyl - 4- [e@tmarhy- m@ww@wama-ass!%sa'mw%[m 5Jdecane, 25 le
- Bt hyl ene- 2- oled-8avhi-Biniene-2ooxa-19x@3 Sidigzaseipl4- B ecany. decane, | e

-i sopr opyl - 4- nﬁWﬁ‘%&*?ﬂéMQT‘%Wﬁ'1?"8’3&7‘1&2%%’}5?[4ﬁf ansl d6cane, |e

-but yl - 4~ et hy|etf’r‘f§éﬂ2y’é69(8‘°’_[°‘%§{’89yk18" %Q’&? ]Pé flecane, |e

-tert-butyl - f ﬂg:"f!fg%e- FOx152%e- 3 5] d6cane, |e

~hept yl - 4- rmth ebr‘u‘ . Bt‘éﬂglez' 13"" > 3582 ]d décane, 30 l e

- 6t hyl bne- 2- 0% J ﬂ ne-g-ox ég‘sazas Mo i hcane, e

- decyl - 4zmet hy ecane, le

- benzyl - 4- net hy y é_axl%"y" ' lf[géfa decane, le

- 42- (3, 4- di et 51% 'ijg gxo_é}_ogg%g_\q %3 eQand- Oxa- 3, 8-di azaspiro[ 4,5
decane, le 4 )é 9@’4- 80 étﬂ%@‘r-ﬂ«étﬂ%@ne lo%@ﬁ-Qi'ai&&n%ﬁ%]o@&‘ﬁ@ns le

, 4- di met hyl - é mamz.lax@x&a?aa%.suawmdwhé 5] decane,

-[ 2- (3, 434di rret i},@qyd).h -l hdrdxy 2l oxdl1-Baecs, Qdiradpirdfi shigéand,- 0X0- 1- oxa 3 8- di azasp
ifr o[ 4, 5] d6cane, el 3q2-(3,4-diméthoxyphényl)éthyil-4-hydroxy-4-méthyl-2-oxo-1-oxa-3,8-diazaspiro[4,5]décane,

- d6TYI - 4- hydr o¥\B-décyihididxy-d-ntextghdoxaxicoxa-3B-diizaspasipslodbak, 5] decane, | e

- heptyl 4- hy dr @syheftyllydpky-Lmetha-2doxe t-axad3, Bdidiagaisidecd, 5] decane, te

d- benzyt - 4- net hielsarrezyR4-outbyldneR-ako-0,3atic3a-aazspiroldfidécdedecane, 1 e

4- methy| effe- 3- (le-4rrodshidnb-p-( Rhaphiyh)-2-oxnc hoi®; 3B-diazasniroldSdédads, 51d6cane, et |eurs
ijlsomer es opt i queteuss istredmsplinpseet dpurs mEfangesiet tolivlgwrs seled addidoradagides & seleld’arometiun
gt sels d ammnﬂ%ﬂ*ﬁ'@ﬁjaternal re. 3. Conposi t [ on phar maceut i que qui

g][rlp :“end COTTEPI n%qﬁdvppzl?rn@geu iqu unun %gadd th‘léllf Uél(c pos % g]Tfe rmuFe (1) comme

(3

M'QD

d t ans la n vendlcatlon ou un Se b um %temalre pharmaceutl-
amroni “m qua ‘au h{a% %g@%& tel, an %g? .?r[ ﬁﬁ 6% o &c. ngﬂ.a{rrﬁéceut%[}emem

mel ange avec ungye uant ‘ou ex I en ar naceu

accept abl es. 4. oced6 pour |a preparatlon d un conposG de formule (1)

come dM i ni 4daRmcédd goaMs pdpaatioh @n dompgss debfdrmule (1) codmEasfmNaana )a @GAticdtitn 1, qui

preparati en descoupmgases de fornule (1) dans laquelle RI et R2 sont

ensenbl e un gr oups powildpréparatign desicarpesss de fermiilel(l) ddes laguelled¥ et R? sont ensemble un groupe
4- 6t hynyl - 4- hydr orétiniignesia dadtion dhen dédvera dethynyt-thydrexypijéri@de de formuie (i)

. OH
R3—ND< | ' (I1II)

C=CH
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i ) _ :
*(l C L M S * . EP"0 412 820 Bl dans laquelle R3 est defini
come dans |l a revendication 1, avec #q,dﬁgﬁmnate de formul e R-NCO, dans
| aquel l e R est defi n| comme dans |la revendication 1, et |la cyclisation du

derive de4carbarrq et hyn erldlne ai nsi obtenu deforrrulegll),
5 [err] 10 quel le)éaestdéfmlcgm ng prLt, pye 'ﬂﬂé §orya for, ans
dofinis ci-dess %H” ?(ﬁ gst ‘%‘"’ e qa %'a %’5 'oeéﬁé‘y ?@gﬂ\ﬁéngﬂv d‘é‘éf""’?ﬁﬁ“"é’?’&’ff"e

d' oxyg&ng, dans u éf"é'u "‘é f?rg‘é‘f bn du conpose obtenu de formule
(M), 15[err] [err] (V') 20 25
dans laquelle R et R3 sont d6fiais O~ G&ksWNHRvVec de |'eau; soit 0 pour

| es conposes dans Iesqu%g;_ groupe NR, dans un qtt) eu basi que; ou
b) pour la preparation S de formule (1) conmme defini dans le
proced6 fa) (a) ci-dessus, | i¥z&=@H dans un milieu acide d un d6rivé6:-
de 4-carbanoyl oxy- 4-et hynyl pi pbridine de formule (I11) 30 come
dMini ci - dessusiagiladudilerA RS sdatustinis &aedaas &itobt enu de formula (VI), come
d6fini ci-dessus, oapaelesi®dmposasdiins Bshudly X P UK atbrie CUXx@dRA4, dnis QimilcSacia eipasias ddle
formula (1) come coefdsérobiehadsfotraulgvinpc6de (a) (A) ci-dessus, |la cyclisation
d' un derisve de 4-carbanoyl oxy-4-4thynyl pi peridine de fornule (11) come
défini ci-dessus, 35 dans un mlieu basique; ou d) pour |a
preparati on des conpos6s de fornmula(l) WEhs Iaquel |l e X est un groups >NR
et un de Rl et R2 est un groupe e et |'autre es{vin groupe nbthyl e,
la r6action d un derivé R -Nackt W - 4- y- droxypi péridine de formula (1V),
40 rr]2°45 rr] dans |aquelle Rs est defini

co - dessus, ‘avec un isocyanat ormula R-NCO, dans | aquelle R 50
est d6fi ni conme ci-dessus, et IaCd-jzl i sation du derive de

4- acetyl - 4- car banoyl axypi p6r| dine ainsi for- ne de fornula (V), 55 35 *

C L 25 M S dans*laquelle 'l:'\F;t Qs %&h Ems m—E sszls, ave«.l. deq 'eau ; soit [-er rl

[ err ] B) pour les composés da est un groupe NR, dans un milieu basique ;
ou
b) pour la préparation des composés de formule (I) comme défini dans le procédé (a) (a) ci-dessus, la
cyclisation dans un milieu acide d'un dérivé de 4-carbamoyloxy-4-éthynylpipéridine de. formule (1)
30 comme défini ci-dessus et la réaction du composé obtenu de formule (VI), comme défini ci-dessus,
avec de 'eau ;
ou
¢} pour la préparation des composés de formule (I} comme défini dans le procédé (a) (B) ci-dessus, fa
cyclisation d’'un dérivé de 4-carbamoyloxy-4-éthynylpipéridine de formule (i) comme défini ci-dessus,
35 : dans un milieu basique ;
L ou
d) pour la préparation des composés de formule (1) dans laquelle X est un groupe >NR et un de R et
: R2 est un groupe hydroxyle et I'autre est un groupe méthyle, ia réaction d'un dérivé de 4-acétyl-4-hy-
[ o droxypipéridine de formule (IV),

| oH | | (IV;
o - (1:: CH3 |

-0

dans laquelle R? est défini comme ci-dessus, avec un isocyanate de formule R-NCO, dans laguelle R
50 est défini comme ci-dessus, et 1a cyclisation du dérivé de 4-acétyl-4-carbamoyloxypipéridine ainsi for-
me de formule (V),

35 '
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dans laquelle R et R3 sont d6finis comme ci-dessus; ou e) pour la

pr 6parati on des conposes de fornule (I) dens laquelle X est un groupe >NR
et un de Rl et R2 est un groupe hydroxyiszo®it |' autre est un groupe nbthyl e,
| a cyclisation dun dérive de 4-ac6tyl-4- carbanoyl oxypi p6ridine de fornule
(V) come d6fini ci-dessus; 15 puis, Si on le desire ou si cela eat
necessaire, |a reactl on d'un corrp@squz fml e (1) prepare ci-dessus, dans
| equel X eat un atonme d' oxygen RI™ et nsenbl e sont un groupe

met hyl epe, avec une agirepnde folfrule R-NH2 dans |aquelle R eat defini comme
i -dessus, pour preparer ge de formula (I) dans I(gguel le X est un

groupe >NR et un de Rl et nge hydr oxyl e et utre eat un
groupe nethyle; 20 etl si. on le desire ou si cela est
n~cessaire, la transformation d uf@ corrpose de formule (1) prepare i-dessus
en un awtre conpose de forrmule (1) comme defini dans |a revendication 1, de
fagon connue; dérsdaguellsiR epR® doet dédfids commei-dessugepdua est necessaire, |l a reacti on
d' un conpos6 de) fooriapiéeardtivy dgsrcemresds de fordee ) dans laquelte X ast wncdradiee PR Iet unde Bhetr
son sel d'ad- R&estun groghethydsexyld'eHaitteeesianl gmypre méthyie i dyelisptign divn dégiyé d¢ deapetyl-4-
conpose de for fubanaripyypipgridiss deforpuleddoomee d¢fitordsfeusiase pour en liberer |a
base |i'Bre etfususi PHlodBYY 8y Yicmesinaspsstittnpose ainsi prepare_de fornule (1) en
sonsel d' amop-_ f# {?ﬁ‘f“ GrAerpqse de fornule ('IbP'SE‘"é?:@'dE%F%FF"F q 56%8%“&?‘3‘( 9%
revendi cat i on‘*‘&1 etdzaﬁ%s F‘B‘ a‘él‘ urEgsouRs, MEtRYAGEAVARYNe ! 8 he Iaque:?§( R est

est un groupe >NR et

cation 1, a | un oomposédeformule

4- (2 hydroxye"ln %eg ! "j‘fé 0 gg eé“ﬂ‘tgmfp%ﬂ?tw oni cot i noyl car -

bam l ! qUI ﬁgf jmatlorf ﬂ“] §r§§$s efor g {prgpa%u &e%T Lrgaugrg %&n& osé e%}mi:fl
uel

seul e et ape, (ﬁg&ﬁ
| e procede b) ,a%smg | a r6act| on eat effect uee

dans un sol vant 3%gaet d.w gmﬁu @mﬁ =) @f&ép%&%@de@ 4 v QER YL S pEnit WAL FsNE -
7. Progede S&ioﬁeailg e%%tﬂﬁégﬁmﬁa uﬂgduédﬁx@wk&aiaé r‘éréﬂaré aubssmmgle.edaéeaour

realisation dg ib&erifHes iRy btdbliadeHériieh Fl cbRpdb bifisi frpéte da@sFBle fiftnisbr seflddtimd-a
revendi cat i O qaNRRiId.' | SOcyanate de fornule R-NCO comme defini dans |a

revendi cation 4, et la cyclisation du derive ainsi forne de fornula (V)
comre dMi%i Rfestdé setpniiaprocédé a)¢f) dé le severglivatibn 4cianslequel Rigatsomue défigiadans la revendi-
reacti amnel . @tion 1P brxsepfonsiel onures 4-(A-hydoriéthyl)pingeazipex1-yiearkonyle et ahigrenigotingyigar-
conprend | a rkageyis guijcomprend la walisptisn t¢ lg totalité ds 14 reactienanane wrulediapg senpdselement du
d' ethyl ate decospeédaforule (b j | | satl on d' un conposb de fornule (I) comre

def i ni dané I@ endlecat|9 % Qraega]rati Qéjt 4r qent
proc ) é end catlon ans lequel 1a reaction est ctuée dans un van
sg;g;;ﬁ:ff*';{ﬂa‘%éﬁfeénf"’t%s%%v it e ol G
preparati of Obrdi@s SRNO Srbdei® ) deRAeVERGEMEd 4146 cERprad 14 Balls8i6R 86l laGdcticdltiu Jerivg Ul

conprend | e nRit@mgl (1t ddms AEARBAS ishavdnBitdion £ aleke Yisdegdiame délefriuii R-HE0 Borhrie défini
r evggdl cat i Ondahs RUevendivaticel, etta Gadhtioh BN délivéasinsi fofts de formuld @V)@bmae béfidi dansgmamé-um

quaterngire: phammmtiarquaenmmtmmoepmﬂ@hels de celul -ci avec un vehicul e,

di | uant ou_exci pi ent Phar maceut i quenent acceptables. Cainms for the

fol | owi ng EonfPEe seing leprogedée) qeda reyepdication 49 qui mmﬁfewst?e!&e%eﬂ? régtigmdpngrétharol
conpose de fo?tﬁﬁP"ése('ﬁdétWt“e“&“@ L * EP 0 412 820 Bl
[err] 10 9. Uil atnon d'u compo é de formul comme Ling Q &IeJ\ li’&l lflﬁa préparation d’'un
reprGSe@te UNm&tiQfEnt en?!:lrlt %15 és%ﬁtﬁ@éﬁi‘&e% un
atone d' hydrg g@d%,hmfé%ou , cyc e en

tosyl e, ou un groups car- bocycl i que aryl e en 08_10

ou car bocytd.i Ppieedé pauyla pesparﬁmﬂx @ued doyxbasmem ptiatmatedtig@e Heloa tai revendication 3, qui comprend
e mélange d'un composé de formuile {I) comme défini dans la revendication 1 ou d’un sel d’addition d’aci-
50 de ou sel d’'ammonium quaternaire pharmaceutiquement acceptables de celui-ci avec un véhicule, diluant

ou excipient pharmaceutiquement acceptables.

Claims for the following Contracting States : ES, GR

s5 1. Un procédé pour préparer un composé de formule (I},

* A A A



suqlsti tues sur ie cycle aromati‘que par un ou plusieurs atones d' hal og~ne et
graupes al ky- les en Cl_4, al coxy enyé:% 42%0&{i hal og6non6t hyle; R et R2
representent ensenbl e un groupe neth i , _lorsque X est un groupe >NR
un de RI et R2 peut de plus repr6senter un groups hydroxy, tandis quo

| "autre est un groupe ne- i4 20 A thyle; et R3
represente un atone d' hydrogene ou un e benzyle, (alcoxy en

Cl- 4) carbonyl e, phe- noxycarbo | e, piperidine-1-ylcarbonyle,

mor phol i né- 4-yl car bonyl e,R31 _ pel azi ne- 1-yl car bonyde),

4- (2- hydroxyet hyl ) pi perazi ne- bonyl e, 2-chloro-3-nicoti-

noyl car banoyl e, (al kyle en C,. | e ou benzyl oxycarbonyle et |eurs

i sonbres op- 25 iq et leurs nelanges et tous leurs
sels d' adgjtion d aci des et sels dRamopi4m qua- ternaire; et |le conpose de
formul e (I% dans laquelle X est >NR ob, R est un groupe '

2-(3,4-di hydrox;&g&qgh\(,g,)eAt hyle, Rl est un groupe hydroxy, R2 est un groupe
methyle et R3 et UN' gr OURS«daRDgyiisine Filygdhs ol 15 QiieSNRORNE BHRPR Rloreb&ite  atome
nel anges; 30 %éci;s@nwu%ngro@ae alflsldn d, 3, REieMledh L buliRe, SOITPRBS cole
fornule (k3 dans I aquel | oRLikl o3 ef BN, o B3Rt iy 8% BURGKASLIV, PEnattehent -
reaction d'un derive de 4,gklMNisdabibh@u)RaRRG: bbb dombdtf1Bldne blofdubes -
[er N o _ les en C,_,, alcoxy en Cy_; ou thhblo@éométhyle;  dans | aquell e R3
est dMini comgy GﬂRz_dess%prés@r_‘&&ﬁedéé}nﬂlesﬂ%yd?:ﬁ@thﬁh%gBQH’EJL@(@IMUpgﬁ‘lﬁ. un de R!
laquel l e R est defini CONg Rz felrddPRs kprasdnler ifgrévhe hidiy, ltiNtis dib 1l eéEundfoupe mé-
4-c§[/bam)yd oxy- 4- At hynyl phyaeret di ne ainsi ob- tenu de fornmule (11), 45 ferr]
(11)750 rdans | aqueprésentiuronBA hdisyendiiifuh BloGpeGbnzgie 385y en<l, jcarBinyld PHé-
| es conposes dans | esquelrexytarBilie, iimpé, BBtidMe- X EBEHIe, ribAIMSInklA-yiEhrbbr9ld, AfétRfpi-
et reaction du conpose olysbite-tificatRnyd)l4q2-t)drokyetiyd) pipsratiid-Oyichibdnyte; Q-chibro(3\igoti-
[err] 10 dans | aquel | e R m{icdtdmse){alk@eér )i parBamdyie s6hbzyloRytalor@ et le@Sisimesaiop-
P) pour |é&5 conpos6s dangiglestieed @slahgesdt touslegrs saldadiifon dhrides df Beld"drrsanium qua-
basi que; ou b) pour |a prtepaeati on des conposes de formule (1) comre defini
dans | e procede eflayonim}pé deiforghale §)dans lhquellbX est >NR ot Rsgtinigeape 2(3.4dilmdroyiphénylléthile,
aci de d' un d6r i 3 estan droena hiskarp P eskungrbupsmhiihyiel epR3seiun arpype behaylé, et spsibamefespptiques
come d6fini ci-etlegsmslaeges|{ a r 6acti on du conpos6 obtenu de fornule (V),
comre dM ini ci-dess¥gompg¥c de | ' eau; ou c) pour |a rFr.epar ation des

conmposes de f or mui@oyn13 prérsralen degpqmppses dp ormue &r"éﬁsdiﬂé‘e_‘ e 4y e{ R2spnt ensegile Uy grouney
20 cycl i salPtBneTts: 1g Fraction frundépne dp 4y mafbyramiperdina 45995918 MWe6r i di ne de
formule (11) comre defini ci-dessus, (51 s un mlieu basique; ou d) pour la
pr6parati @ des conposes de f oy ')a"lndans | aquel l e X est un groupe >NR
et W de RL et R2 est un w@xyl e et |'autre est (wpryroupe nbt hyl e,
|l a reaction d un dbrivé de 4-ag6tyltX-hy- 25 dr oxypi peri di ne de
formule(l1V), [err] C=CH :

40 dans laquelle R3 est défini comme ci-dessus, avec un isocyansate de formule R-NCO, dans laquelle R

est défini comme ci-dessus, etla cyclisation du dérivé de 4-carbamoyloxy-4-éthynylpipéridine ainsi ab-
tenu de formule {il},

. . 0=CO~NHR
- R3;-ND< | (1)
| C=CH.

s0 dans laquelie R et R? sont définis ci-dessus, soit
o) pour les composés dans lesquels X est un atome d’oxygéne, dans un mitieu acide et réaction du
composé obtenu de formule (Vi),

55
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30 ° i [err]. 0 35 dans laquelle R3 est dMini come
i -dessus, avec un isocyanate de fornmule R-NCO dans |aquelle R est defin
come ci-dessus, et la cyclisation d80dd2828Bde
4- acetyl - 4- car banoyl oxypi peri dine ainsi for- nme de fornule (V), 40 [err]
dans laquelle R et R3 sont dMinis co i -dessus; so ou e) pour
| a preparation des conpos6s de forml a dans Iaquelle X est un groupe
>NR et un de Rl et R2 est un/groyp ylroxyle et |’ aut r eC®E} un gr oupe
nmet hyl e, sl a cycllsatloqqa—qq deriye de 4- acetyl - 4- "car banoyl oxypi p6ri di ne
de fornmule (V) comme dMi ni puis, si on le d6sire ou si cela est
necessaire, 55 | a "un conpose de formule (1) prepare
-dessus, dans |equel X est un gt d' oxygene et R et R2 ensenble sont
un groupe methyl ene, avec une anine<“e fornule R-NH2 dans |aquelle R est
d6fini c®mme ci-dessus, Pour reparer un conpose de fornmule (1) dans
laquel le X est un dg‘ﬁéﬁﬂﬁée ntgfinipci-lessys; avRpdadeau ipait gr oupe hydr oxyl e et
| "autre est un gr@lﬁ?@' 'ﬂ%‘t"ﬁ'y?sésdae?ﬂefﬂﬂe's§95t(9ﬁ9'l°ép%f’?f§ up gpiligy basigiey est
'necessaire, 38 ”” * EP O 412 820 Bl | a transforpmation d' un

. conpos6 de f or SI;ZE?(%P%?“E?"‘R&???; ﬁ°'3'ﬂ?1’ “‘d‘ BRBcede(a} (g} Friessus i)

| d e a6ide G A ipine g el 4
comm gefim o o sl LR e Ry ée&nﬁsggw i Gdossis,

pr 6par eci - dessu cun aci de pourobtenirson sel d' addltlon d' acide et/ou

'lbgsreggtu:gogndl :J@) p%ﬁlll % Q rﬁ&%dﬁ%ﬂﬂ' (ﬁc&%ﬁgfﬁﬁ%ﬁs E céggg ci ges%us, Ene
pregﬁre de for md ,g., ,,eggasﬁggl (T' r@’n)]&%u%at er nai Fnel g‘-é’gsef on
| e procede a) I a revendlcatlon 1 dans | equel R3 est comre d6f|n
dans lar evend' d ﬂe@r la preparat@ﬁ&ds@&np%sés’%e|forﬁ\2ﬂ€@fHahQIthQﬁ‘eSX%Wﬁe >NR etun de R! et
4- (2- hydr oxyet hﬁzb&wgwpammoxwew reiielRSHLY lgRus méthyid) a8 RMInGRh uEHY bE Akcstyl-4-hy-
banoyl e,2squi  CoRKRPridiid de Gahius@y) on de [a totalit6 de la reaction en une
seul e etape, sans Isol enent du conpose de fornule (I1). 3. Procede selon

| e proc6d6 b) de | a revendication cdans | equel |a r6action est effectu6e
dans un sol vant organi que en d' un hal ogenure d' rogene. 4.
Procede selon le prochQ dyde | df/revendication 1, qui C end | a
réal i sat®on de |la reactiron qu deyi\ve de forrmule (1V) come d6fini dans |la
revendi cation 1, avec |'isoc te e.ggﬁfule R-NCO comme defini dans |a
revendi cation 1, et la cyclisation g v6 ainsi forme de formule (V)

comme defini dans la re- 20 vendi cation 1, dans |l e nene nel ange -
reactionnel 5. Proced6 selon | e proced6 e) de | a revendication 1, qui
co end®| a r6aI|s de % actlon dans et hanol en_p nce
d' et yI ate de qu] %@ﬂel R j Bl mg@ ug, avelpé gee? gﬁ% ch le leﬁ\iﬁﬂ, Tnﬁ aquelle R~
preparation d uﬁs 8 @5‘6"%'}5" e PP °{‘ﬁa jon 94 e f ﬁﬂ%a"f% ’?gpé"d'"e ainsi for-
revendi cation 1, °Cho! Si ns | ensenble conprenant: |e 3-nethyl -
net\y1en@ 2- 0XO0- 1 oxa- 3, 8-di azaspiro[ 4, 51decans le
3-nt hyl - 4- m~t hyl ene- 2- oxo 1- oxa- 3, B~dCara [ 4, 5] d6cane, le
3-cycl ohexyl - 4- n6t hyl t ney X0- xa- 3, 8- iazasp|r0[4|51d60ane, | e
4- 6t hyl ene- 2- oxo- 3- pr bh 0X 3 8- di azaspi ro[ 4, 5] decane, 30 |l e
3-isopropyl - 4- n6t hyl ene- 2- 0X0-1/- éa-%ng dlazasp|r0[4 5] dhegne,

45

Il
0

dans laquelie R et R3 sont définis comme ci-dessus ;
50 ou
e) pour la préparation des composés de formuia (I) dans laquelie X est un groupe >NR et un de R! et
R2 est un groupe hydroxyle et 'autre est un groupe méthyle, la cyclisation d'un dérivé de 4-acétyl-4-
carbamoyloxypipéridine de formule (V) comme défini ci-dessus ;
puis, si on fe désire ou si cela est nécessaire,
55 la réaction d'un composé de formule (1) préparé ci-dessus, dans |equel X est un atome d'oxygéne
' et R1 ef R2 ensemble sont un groupe méthyléne, avec une amine de formule R-NH; dans laquelle R est
défini comme ci-dessus, pour préparer un composé de formule (I} dans laquelle X est un groupe >NR et
un de R! et R2 est un groupe hydroxyle et I'autre est un groupe méthyle ;
et/ou, si on le désire ou si cela est nécessaire,
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| e 3-butyl -4-net hyl ene- 2- oxo- 1-0xa- 3, 8-di azaspi ro[ 4, 5Jdecane, |le
3-tert-butyl -4-nethyil ne-2- oxo- 1- oxagede Sr2@bd@aSpi r o 4, 5] d6cane, le
3- hept yl - 4- n6t hyl ene- 2- oxo- 1- oxa- 3, 8- diazaspiro[4 5| décane, Ie

4- et hyl ene- 2- oxo 1-,0xa- 3 azas 4.5] decane | e
3-décyl - 4- met h&g&ﬂ%\‘% Wfé-a:ondun cog'p% ug (Blp é{é g]dgs‘ggsaﬂrém autéa comp0sé de formule
3-benzyt - 4- n6t Z wQ d'é?: gl ro[ 4, 5] decane, |le

3-[2- (3, 4-di net hoxy, %Xf\ . ‘%

lu e %VJOUIQMB 1
] d6cane, le 4- |a¥gée%yul ré a8 s g’%ﬂnpks@&&@orﬁmgz) i E %lféi §é?tf Ibérer

3, 4- di met hy!l - 41y 7o LrsrstonPbRcompébs Q‘hs?ﬁr%%}%'dé SGRAY
3-12-(3, 4-di nbt hoxylpher?ylat )t hyl n] 4- hydr oxy- 4- nmet hyI - 0XO0-1 - g’)?a éumqu?fe azasp

i ro[ 4, 5] d6ca@ne Prdcéré seion le procédé a) (B) de la revendication 1, dans lequel R3 est comme défini dans la revendi-
3-decyl - 4 hydr oatign 4-atetdagtion Qesuravpes-4e(2-hydByxist il pipdragier1ayjcdrbbriyldat 2Biororic@tinoyicar-
3- hept yl - 4- hy dbarayledquirdinipiend 2 rélisatidn-devetolit@dala saetioper wiededlqd dlamasues isolement du
| e8- benzyl - 4- mws@?éormm@ﬂb— 1, 3-di oxa 8- azaspi ro[ 4, 5] decane, |e
“4- et hyl ene-_3- % gldg q é - oxo 1- azaS{? roi 4. 5] decane, 45
et leurs isdnerts g?? g Y ﬁ% ag §a“éfeq BgLoactan est effeqtuse dang yppe'vegh
daci des et sel §9%™ h 'P% H&i ®Uilisation d un conpose de
formule (1) 400%63@&56% pﬂﬁéb% d} & 1A F‘e‘é&ﬂ@b&ﬂﬁ' DootpreRPY Féal:étu@lrf%a{égghbrp& vy
medieanent pouﬁeﬂﬂmﬁé(ﬁb&&cﬁ%@@ﬁr@ﬁﬁnk @ PV ¥ricatich 1 (B HsBE brafiio kM) R-NCO comme défini
ant i al | er gi que gaishdrdventiadtios fiiat ualcfbnéamu%méﬁas. formé dé foRMALER) SHniSRIBTH A5 BSre-
Pr ocede pougndica,opnQﬁagpaﬁ.a.qgmdadggeéag@nmm tion pharnmaceuti que, qui
m];éend %comme i ngr~dient actif un conpose de formule (1) come defini dans
vendi c&t i Srecédegelorde procédies) dela redendicition 1, dbigenpdend taluéabsahorw'eanréacnmnazur‘mhanol
quat er nai re pha?qmcééertcﬁqa’@ﬂﬁhﬂe@é@@pt abl es de celul -ci, dans |equel on

I | ~hi I
gﬁ a?ggg eyt | 4 e%@mdl dQ nrgﬁﬁ‘émdggnon g.gmur?a prgparahon d'un cgr%'ilposé dedformltjsl% r('ﬁ cocr)nume%)éfcl:r:« Ing {‘;t

revendicatio ois! dans 'ensemble comprenant :
le 3-méthyi-4-méthyiéne-2-oxo-1-oxa-3,8-diazaspiro{4,5]décane,
le 3-éthyl-4-méthyléne-2-o0xo-1-oxa-3,8-diazaspiro[4,5]décane,
le 3-cyclohexyl-4-méthyiéne-2-oxo-1-oxa-3,8-diazaspirof4;5]décane,
le 4-méthyléne-2-oxo-3-propyl-1-oxa-3,8-diazaspirof4,5}décane,
30 le 3-isopropyl-4-méthyléne-2-oxo-1-oxa-3,8-diazaspira[4,5]décane,
ie 3-butyl-4-méthyléne-2-oxo-1-oxa-3,8-diazaspirof4,5]décane,
le 3-tert-butyl-4-méthyléne-2-oxo-1-oxa-3,8-diazaspirof4,5]décane,
le 3-heptyl-4-méthyléne-2-oxo-1-0xa-3,8-diazaspiro{4,5ldécane,
le 4-méthyléne-2-oxo-3-phényl-1-oxa-3,8-diazaspiro[4,5]décane,
35 le 3-décyl-4-méthyléne-2-oxo-1-oxa-3,8-diazaspiro[4,51décane,
o le 3-benzyl-4-méthyléne-2-0x0-1-0xa-3,8-diazaspiro[4,5]décane,
le 3-[2-(3,4-diméthoxyphényl)éthyl}-4-méthyléne-2-oxo-1-oxa-3,8-diazaspirof4, 5]décane
le 4-hydroxy-4-méthyl-2-oxo-1-0xa-3,8-diazaspiro[4,5]décane,
. . le 3,4-diméthyl-4-hydroxy-2-oxo-1-0xa-3,8-diazaspirof4,5]décane,
- @ le 3-[2-(3,4-diméthoxyphényl)éthyl}-4-hydroxy-4-méthyl-2-axo-1-oxa-3,8-diazaspiro[4,5idécane,
le 3-décyl-4-hydroxy-4-méthyl-2-oxo-1-oxa-3,8-diazaspiro[4,5)décane,
le 3-heptyl-4-hydroxy-4-méthyl-2-oxo-1-oxa-3,8-diazaspirof4,5]décane,
le 8-benzyl-4-méthyléne-2-oxo-1,3-dioxa-8-azaspiro[4,5]décane,
le 4-méthyiéne-3-(1-naphtyi}-2-oxo-1-oxa-3,8-diazaspiro[4,5]décane,
45 et leurs isoméres optiques et leurs mélanges et tous leurs sels d'addition d’acides et sels d’ammonium qua-
ternaire.

C

7. Utilisation d'un composé de formule (I) comme défini dans la revendication 1, pour la préparation d'un
médicament pour un traitement anticonvulsif {(antiépileptique), antlallerglque et/ou abaissant le taux des
50 lipides de mammiféres. .

8. Procédé pour la préparation d’une composition pharmaceutique, qui comprend comme ingrédient actif un
composé de formule (I) comme défini dans la revendication 1 ou d'un sel d’addition d'acide ou sei d’am-
monium quaternaire pharmaceutiquement acceptables de celui-ci, dans lequet on mélange l'ingrédient

55 actif avec un véhicule, difuant ou excipient pharmaceutiquement acceptables.
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