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PCT/ SE95/ 00937 Spi ro- azabi cyclic conpounds useful in therapy Thi s
|J1vent|on w&lggh gt 0 novel conpounds, processes for prepari ReT/SE640937
conposi tions cont ai ning them and theirl use in therapy.

Spi r o- azabi cycl I C corrpounds are knovvn to have therapeutic activity in a
range of P ] ¢ papyus system Tai wan Pat ent

Appl i cation. 201312 European Pat ent Application 452101 (both of Israel
Institute of Biological Resear ch) I nt er nati onal Pat ent Application WO

95/ 03303 (ThkaMentibhirelawscioafovl Ebmpbemls, Pasesdes for préparmBafem| é&ﬁg&s@néﬁl‘e

earliest priority date of this application) and European at ent Appl 1 cation
350118 qamipingIhgmpand teiDyker) theirapy.ose azabi cycl i ¢ ‘conpounds i ncl udi ng
azabi cyclo(2.2.2) . octane and/or azabicyclo(2.2.1)heptane derivatives

spi ro- connected to 5-nenber ed rings whi ch have nuscari ni c agoni st

activity pirovazabicyelie conpoatiedrd kiowheo thaeattherpeofic activliysinas e&g&%ﬁ@i@ by

deficiency in central cholinergic function. European Patent A{)

cation 337078ers ekt *&cersﬁ%lrwawsmme) aawng@ée%t ép@bp%tm 2@ ﬁanﬁamwn

spi ro-con 3 r

T ecept or o e, APpcarbl 4S2I R Oe ral infighie of BRIGREIRRESRR), Teridibn
S g hi zo ]P hr Edj?atent Applicasion ﬁi}VQ 95/03’3(Br(dsréélzlnlwtﬂw ofs Blolo%d:ai \ﬁa&?}mﬁ thsli@#/ Qtl’té‘tOW
identifie anew roup, of, spi clic ounds I C ave useful 20
phar mac¥l d§e &2l “?? iority date of this’ ?Pﬁéca ’8&2:6?‘5%%0963’% Ratens vApplication ﬁéﬂl 18

" provide a QSRR &HArHE ah@®DBHnfe) disclosé azabicyclic¥dmpounds including azabicyclo(2.2.2)

octane and/or azabicyclo(2.2.1)heptane derivatives spiro-connected to S-membered rings

I

which have muscarinic agonist activity and which are indicated for the treatment of

diseases caused by deficiency in central cholinergic function. European Patent Appli-
15 cation 337547 (Merck, Sharpe and Dohme) discloses azabicyclic compounds spiro-conne-

cted to 5-membered rings which are antagonists of 5-HT, receptors and which are

indicated for the treatment of inter alia schizophrenia. nausea, migraine and Alzheimer’s

disease. '

We have now identified a new group of spiro-azabicyclic compounds which have useful

» pharmacological properties.

Thus. according to the invention, we provide a compound of formula I:

(CH,),

25

wherein
R represents hvdrogen or methyl and
n represents 1 or 2;

and pharmaceutically acceptable acid addition salts thereof.



wherein R represents hydrogen or nethyl; and n represents 1 or 2;

and pharnmaceutically acceptable acid addition salts thereof. WO

96/ 06098 WO 96/06098 2 PCT/SE95/00937

PCT/ SE95/ 00937 W pref er conpounds & formula | in which R represents
hydrogen. We prefer com pounds of forrmula I in which n represents 2. 5

As a second aspect of the invention we provide a process for the
preparati Gge %fre&r%?ﬂpound@@ﬂf!GnﬂﬁlaﬂQhWhi@h'R reprede M9 HydpegRal | Wl %n\éfer com-

acceptabl e acid addition salt thereof, mhlc conpri ses:

pr epar i ng peuBdsebfermua Iriorwhich n repseseMich R repr esent s hydrogen by
cyclising a correspondi ng conpound of fornmula Il 10

[err] 15 wherein n is as defined above; (b) preparing a

conpoung Ks 4 cecondaaspettyoft thadhvengion weo prasgo adirocess dormpthenpreparation fafrarodm-

' pound of formula |, or a pharmaceuligarllry] acceptable acid addition salt thereof, which
comprises:
(a) preparing a compound of formula I in which R represents hydrogen by cyclising
a corresponding compound of formula I

10 (cHy),

HO

15 wherein n is as defined above;
(b) preparing a coxhpound of formula I by reacting a corresponding compound of
formula 111 ‘ | |
(cHy),
N

HO
NHR

wherein n and R are as defined above
with a carbonyl donating compound; or
x (c) preparing a compound of formula I in which R represents methyl by alkylating
a corresponding compound of formula I in which R represents hydrogen;
(d) . preparing one enantiomer of a compound of formula I by resolving the one en-
antiomer from a mixture of enantiomers; -
and where desired or necessary converting the resultant compound of
3% formula I, or an acid addition salt thereof. to a pharmaceutically acceptable acid addi-

tion salt thereof. or vice versa.



¢

wherein n and R are as defined above wi th a carbonyl donating conpound;
or 25 (c) preparing a conpound of formula | in which R represents nethyl
by al kyl atwibeneesg CO' r espondi ng conpound of fornula I in WyclsEssiopear
represents hydrogen; (d) prepari ng bne enantiomer of a compound of
formula |I by resol vi ng t he one en- antioner froma m xture of

enant i onmerl§:;process (a) the reactiongwill Wﬁérﬂ!a‘i!fe%fi wagmyig thecenpeynd of fasmuladl inhe
resul t ant or an acid addition salt thereof. to a
phar mceut%@gﬁ?ﬁgggéoﬁg {9&2@5[}4 add| tion salt t hereof, or vice '
ver sa. WO 96/ 06098 3

PCT/ SE95/ Q0937 he reaction- t ake place on warm ng
the conpoﬁncpref:ewpmxam SO cagfbg%)}' ﬂenavng)ﬁwpeuw ipghdecagboryldinidazole,

car bonyl d RO SRS ) AR pAREGH. ' Tné PRBRUBU HAMIRAL bl placy

ring clos lmeheaimgtoroxreﬂmhg thak:empbuma of formnldwmt\mﬁgcarbonﬁdﬁmjdaﬁ@e tline polar
conmpound of farmu]a onyl.diimdazole in a,polar rga

solvent s(IRATE S?{usm Schras; h’g‘af%f {5 g P ReSlcteaBoR 4 eQrnpless- e Alternatively

Al ternati HEh6b I r und
of forrmulada 11 gen%egﬁ : orﬁgﬁltgﬁo%gﬁﬁﬁgyg W%Tﬁaﬁgb%gﬁ;fef%ﬁémghe ﬁq

t enper at urargdmic sleénhmnhsasoTHF]or toluéne ataelevated itemperatuee for 1-4 houmopntmless

(c), the al k¥lat1 on re]actlon wi |l take place under conditions well known in

t he Qr Fea gte by treating the conpound of fornmula I in which R
~represents hydrogen with a strong base followed by a nethyl halide e.g.
- nethyliodi de. Conmpounds of fornula Il may be prepared by

Curtius rdamreesse el thealkylation ceagtionrwill sake plage luadernconditions well known in the
' art, for example, by treating the compound of formula I in which R represems hydrogen
with a strong base followed by a methy! halide e.g. methyliodide. '

Compounds of formula II may be prepared by Curtius rearrangemem ofa
compound of formula IV:

(CHy)a
N

-HO .

wherein n is as defined above.

»s  Typical reaction 'conditions for the Curtius rearrangement are discussed in J March
"Advanced Organic Chemistry" (1985) 3rd Edition. 'pages 984-5 however we prefer to
perform the reaction by treating the compound of formula IV in water with sodium
nitrite and warming to approximately 85°C for approximately 1 hour. The compound
of formula IV is not isolated and the cyclisation reaction described in process (a) pro-

% ceeds directly in situ.

Compounds of formula IV may be prepared by treatment of a compound of formula V



[err] wherein n-is as defined above. 25 Typical reaction
conditions for the Curtius rearrangenent are discussed in J Nhrch :

" Advancgsé Jedogggl ¢ Chemistry” (1985) 3rd Edition, pages 9§§nﬁFQ ,
prefer to performthe reaction by té4eating the conpoun ornula [Vin
water with sodium  nitrite and warm ng to approxi mately 85[err]C for ..
approxi mately 1 hour.  The cqeppynd of formula IV is not isolated and the
cyclisation reaction describ@d in process (a) pro- 30 ceeds directly in

si tu. Conpounds of fag |V .may be preeared by treatnment of a

~ conpound of formula V 96/ 06098

‘PCT/ SE95/ 00937 _ ‘ :
[err] wherein nis as def' ed above, and R is an al kyl or aryl

_group, wi t h anhydrous hydrazdfielOR’ This reaction may be
performed in a polar protic solvent at anbient tenpera-

wherein n is as defined above, and R’ is an alkyl or aryl group,

with anhydrous hydrazine.

This reaction may be performed in a polar protic solvent at ambient tempera-
10 ture over 4-12 hours. We prefer that R’ represents alkyl, typically méthyl, ethyl or t-
butyl.

Compounds of formula V may be prepared by reaction of a compound' of
formula V]

1s _ (CHy)y

Vi

x wherein n is as defined above
with an acetic acid ester in the presence of n-butyl hthlum The acetic acid ester (for
example the t-butyl or ethvl ester) is first treated with n-butvl lithium at -78 °C and the
reaction proceeds on adding the compound of formula VI and warming to room tem-

perature. The product is obtained on quenching with water.

~ Compounds of formula V] are either known or may be prepared by known

methods.

“ Compounds of formula III may be prepared by reacting a compound of formula
0 VII | |



H

10 ture over 4-12 hours. W prefer that R represents al kyl, typically

nmet hyl, ethyl or t- but yl . Conmpounds of fornula V may be
prepared Ko oégeeds on of a conpound of formula VI - POI/SES/00937
[err] - 20 wherein n'is as defined &bove with an acetic acid ester
in the presence of n-butyl lithium The acetic acid ester (for exanpl e
the t-butyl or ethyl ester) ig¢hjrx,st treated with n-butyl lithiumat -78
[err]C and t he reaction profeeds on addi ng the conpound of formrula Vi
and warmng to roomtem - re. The produ\%t 'Ls obt ai ned on quenchi ng
with water. 25 s of formula VIl kre either known or may
be prepared by known met-hods. Compounds of fornula Il may
be prepared by reacting a corrpoun(f of formula 30 VII ' WO 96/ 06098

wherein n is as defineff (3-5/05'5,95/ 00937

with ammonia or methylamine.

[err]

This reaction may be performed under standard conditions for example by

combining the reagents in a polar protic solvent at ambient or elevated temperature.

10 Compounds of formula III may also be prepared by reacting a compound of
formula VI with trimethylsilyocyanide (Me,SiCN) followed by reduction with, for
example, lithium aluminium hydride or Raney Nickel. Reaction conditions will be

familar to a person skilled in the art.

15 - Compounds of formula VII may be prepared from the corresponding com-
pounds of formula VI using one of the reagents well known in the art for preparation
of oxiranes frorh ketones (see, for example, the reactions referenced in J March
"Advanced Organic Chemistry" (1985) 3rd Edition. page 1161). We have found that
trimethylsu]phoxohium iodide is a suitable reagent and the reaction may be performed

x» in DMSO ata temperaturé of between room temperature and 80 °C over a period of

up to 2 hours, or until reaction is complete.

Acid addition salts of the compounds of formula I which may be mentioned include salts
of mineral acids, for example the hydrochloride and hydrobromide salts; and salts

x formed with organic acids such as formate, acetate. malate, benzoate and fumarate salts.

Acid addition salts of compounds of formula I may be formed by reacting the free base
or a salt, enantiomer or protected derivative thereof. with one or more equivalents of
the appropriate acid. The reaction may be carried out in a solvent or medium in which
3 the salt is insoluble or in a solvent in which the salt is soluble, eg water, dioxan, ethanol,
tetrahydrofuran or diethyl ether, or a mixture of solvents. which may be removed in

vacuo or by freeze drying. The reaction may be a metathetical process or it may be

carried out on an ion exchange resin.



5 wherein n is as defined above, wi th ammoni a or net hyl am ne.

This reaction nmay be perfornmed under standard conditions for exanple by
conbi ni feagents in a polar. protic solvent at anbi : vat ed

t enper e;?gf’lg.&ﬁw& 10 . Compounds of Gornula 1l may al ?g}’ggisé‘rﬁé%ar ed by
reacting a conpound of “formula VI with trinethylsilyocyanide -

( Me[ er Tis @ippdundsofetie iyvention anddnteximedjatésomay bedselateddromitheir reacaijonni ni um
hydri de_or Raney Nidckgl .'hReact ion conditions will be famlar to a person
skil | edm?‘wrfﬁgyasf"c". ard techniques. oy mounds of formula Vi1 may be prepared
fromthe correspondi ng com pounds of fornmula VI using one of the
reagents well known in the art for preparation  of oxiranes from ketones
(see, flde compeings of fermelad: $xd5i dn taytemeric @d enantiomeric forms, al\ad avhichdarer gani ¢

Cr bt A bl f 88 uR@Rlor Tht varis itfoel RARRAL PR e ooy e
per f or ipdeparation PfaGastmic inbawer oft the eofipobfds\aing tOMENticNa REdinigues,adlgl 80

[err] C over a period of up.to 2 hours, or until reaction is conplete.
 Aci d adiictions crystallisagiony %c@@%ﬂ&kﬁs oAlgrpativalythe ipdividualgpantiomess mayned

I ncl ud - i I | f.Qr. ] i de_and

nydr obPSags by redriof G 5he apBfotise oBley TRl sl MR Bl Felfib, 1 c,
acet at eondisioas evhittenilb abecausd rfavemisationsal t s. Acid addition salts of
conmpounds of formula | may be formed by reacting the free base or a

sal t¥ enantioner or protected derivative thereof. with one or nore

equi va ) (=18 V¥ eactl : ri ut in
= S0l i rinelate collibulphiaplexd  Shaflionicifc [RRE| i mAPbe Ref A chiifed ! |
whi ch thantiedners, sacamhatbs er migtuges.er ,- di oxan, -.ethanol, ~_ tetrahydrofuran o'
di ethyl ether, or a mxture of solvents, which may be renoved in vacuo
or by freeze drying. The reaction nmay be a netathetical process or it may

ge The' dtpAtids T the ihgg%%ggpggigcggai 43 pharmaceuticals/\h PAHRRRGn the

15 treatment or prophylaxis of psychotic disorders and intellectual impairment disorders.

Examples of psychotic disorders include schizophrenia. mania and manic depression.
Examples of intellectual impairment disorders include Alzheimer’s disease, learning
deficit, cognition deficit and attention deficit hyperactivity disorder. The compounds of
the invention -may also ‘be useful as analgesics and in the treatment or prophylaxis of
» Parkinson’s and Huntington’s disease, neurodegenerative disorders in which there is loss
of cholinergic synapses, Tourette’s syndrome. depressi'on and anxiety. The compounds
may further be indicated for the treatment or prophvlaxis of jetlag and for use in induc-

ing the cessation of smoking.

s According to a further aspect of the invention we provide a compound of the invention
for use as a pharmaceutical, especially in the treatment or prophylaxis of the

aforementioned diseases or conditions.

For the above-mentioned uses the dosage administere_d will, of course, vary with the
3% compound employed, the mode of administration and the treatment desired. However,
in general, satisfactory results are obtained when the compounds of the invention are
administered at a daily dosage of from about 0.1mg to about 20mg per:kg of animal

~ body weight, preferably given in divided doses 1 to 4 times a day or in sustained release



The conpounds of the invention and internedi ates nmay be isolated fromtheir
reaction m xtures by standard techni ques. The conpounds of

formula | ' lgg tautomeric or enantioneric forns, all of ' 5
I ncl uded W}ﬁﬁﬁ%;r?at’ﬁe scope of the inventioh. The various opt iﬂ(;t?(ﬁ?g@{r?gzs may

be i sol at ed . by separation of a racemc m xture of the conpounds using
convent i orferm. eEonimameshedogal daily dosgcisiinithe renge odiffam dimgno 16400nhg, rmbre _
HPLC. Alternatiyv t I ndi ¥ du napt.i oners_may. . e nmade by .reaction
of the apslrealdram: {ing RS 10 HncC PR HbEE rF Fuibic T 4T3 dinififation
condi t i onscopfiprise férh|2miPto ¢3068g GROLoMbOMY ad@lixed wilh'd SHIEEEF AGEid PHARRENDS
al so exist in enantioneric forns and may be used as purified - '
enant i onercesuticalcearsee or diluantct ur es. The conpounds of the invention
are indicated as pharnmaceuticals, in particular in the 15 treatnent or
prophyl axi s of psychotic. disorders and intellectual inpairnent disorders.

Exanpl es dfhepsymipotinds of Formelasl, iang! mbﬁm@ré%@g@abliﬁﬁilﬁ thBELOTRHag be
depr essi on. .Exanpl es of intellectual inpairnment disorders include :
Al zhei ner 'usedionethelr owp & inthe form of jappropriatg imedieinakipeiperatians fonentenal om

Gefioitoh )
ne! ucet ol HECAREREAAMAREOR, ATRSERRLRONTHRSR! srondhHE RRE G e i
Par ki nson'proeiidd Huphangassutisalfarandstion meudisg prefepdtily tesslithan 8995 ahd mbieh

there is Ios? Qf chol i n§7r i ¢ synapses, Tourette's syndrome, depression
and anxieetBreferally desspban 0% dyegight ek & cpmpound Af the devepgpnip admigwresvith or
pr.ophyl axi | ihénd zier. |1 NG the cessation of

snoki ng. asggér%%&g#xg?anlgﬁ%gfegfﬁ%??%éhaés'igéeﬁé-{xegf ‘the invention we provide a .
conmpound of the invention for use as a pharnmaceutical, especially in the
treatment or prophylaxis of the af orenenti oned di seases or conditions.
For the ad‘%ﬁ%ﬁ?i’éﬁwtaééé ECBA&ge adninistered will, of course, vary

with the 30 EUTBRUMY GABEEY krobd) SultPRIGaR! sRARHURE M ati on and the treat ment

desired. However, In-general, satisfactory resul'ts are obtai ned when the
conpounds fof capsalésnvamdrnioacidrar lactosetmi ni stered at a daily dosage of from

about 0.1 tQ about 20r er kg of apinal ., bod I ght, preferably given
in di v_i.deggaag%%taaletse%%%smﬂq»a&yheﬁ giicesinvzerehle efase o

for suppositories: natural or hardened oils or waxes.

“There is also provided a process for the preparation of such a pharmaceutical composi-

x tion which comprises mixing the ingredients.

- According to a further aspect of the invention. there is provided the use of a compound
of formula 1, or a pharmaceutically acceptable salt thereof. in the manufacture of a
medicament for the treatment or prophylaxis of one of the above mentioned diseases

» or conditions; and a method of treatment or prophylaxis of ore. of the above mentioned
diseases or conditions, which comprises administering a therapeutically effective amount

of a compound of formula I, or a pharmaceutically acceptable salt thereof, to a patient.

Coinpounds of formula IV and compounds of formula III in which R represents methyl
% are new and useful intermediates. Thus a further aspect of the invention we provide a
compound of formula IV. or a salt thereof. We also provide compounds of formula III

in which R represents methyl, or a salt thereof.



WD 96/ 06098 ' 7

PCT/ SE95/ 00937 form For man, the total dail y dose isin the range of
from5 00ny, nore preferably from 10ng to 10 _ it

: dosag'en%(;r%éo%g% table for oral adm nis@ration conpri se @%’i‘% to _
1.400ng of the conpound adm xed with a solid or |iquid pharnma- ceuti cal

car ri er Gompibundsraf. formula I gtecagomisi® of dicotinic acenyltholine maepyonar naceutical |y

accept a sal t s .t her eof,. be.. . used on their og, i h.the form of
appr opr iVaulE RRLPEIng, gf““ﬁf’ é’b’gﬁg‘?q" oh& WM@&I‘@&%’OE’&S &me)&? M@gl(m"mm‘c
adm ni sheéiyl Hdin€GeRE FiorY siibtype fsHOhIEDe 33 i ! i i s
provi ded a'pﬁrlﬁaceutﬁca?sf oryﬁﬁlsat I on ?nc?ﬁg?%gﬁ%?{}?&%gr?} nggghilﬁgé‘%
and nor psychofic afisordbisyand inteli¢rivalsippdizmenti disordefs, sancohaeeuadvaritageseover
inventign in adm xture wth a phar maceuti cal | cceptab dil uent or
carri gr cOmpoun gﬁﬁﬁ%&mcﬂf AF Ialfgrﬂi’"%og r?‘gf’é ?Eb@p?'oﬁfﬁff’@b £°8ind
dr agees poliids ¥afth sredveldtivé #brCtheSé PANChR LBiypé uré Prefepieul es: tartaric
~acid or |actose; for injectable solutions: water; alcohols, glycerin,
vegetable oils;- for suppositories: natural or hardened oils or waxes.

phar mac SHEPATRREoASs B SRe chiineids B AR oy BE T mpe.

Accor di rgtd setaoudtWeidver aspect of the invention, there is provided the use

of a compound = of fornula I, or a pharmaceutically acceptable salt.
therdadf. in the manufacture of. a nmedi canent for the treatnent or

prophyli?gtsAof one of the above nentioned diseases 25 or conditions; and a
0

met hod treatment or prophylaxis of one of the above nentioned

di seaseAssuy forrafiihitpas «VMAChRswlypeses admini stering a therapeutically
effective ano of a co oi’gd of formula |, or a pharmaceutically

accept abl e sa?&fmf?ﬂ@%'&f’?‘of‘w 1. 14 inding to rat hipppeampal wembsanes a | v and
conpoungs, Rfpdddatip; wvert hotdbgdhized if*20 YBIERE G ScdiF hBilogenization buffer (HB:

1« concentrations of constituents (mM): tris(hydroxymethyl)aminomethane 50; MgClL, 1;
NaCl 120; KCl1 5: pH 7.4). The homogenate was centrifuged for 5 minutes at 1000g, the

supernatant was saved and the pellet re-extracted. The pooled supernatants were
centrifuged for 20 minutes at 12000g, washed, and resuspended in HB. Membranes (30-
80 ug) were incubated with § nM [*I]a-BTX, 1 mg/m! BSA (bovine serum albumin),
.test drug. and either 2 mM CaCl, or 0.5 mM EGTA [ethylene glycol-biS(ﬁ-aminoethyl- _

2

ether] for 2 hours at 21°C, and then filtered and washed 4 times over Whatman glass
fibre filters (thicknesé O using a Brandel cell harvestér. Pretreating the filters for 3
" hours with 1% BSA/0.01% PEI (po]yethyleneiminé) in water was critical for low filter
blanks (0.07 % of total counts per minute). Nonspecific binding was described by 100

x uM (-)-nicotine. and specific binding was typically 75%. |

Test B _ _
Assay for affinity to the a4 nAChR subtype
' [*H]-(-)-nicotine binding . |
s Using a procedure modified from Martino-Barrows and Kellar (Mol Pharm 31:169-174;
1987), rat brain (cortex and hippocampus) was homogenized as in the ['*I]a-BTX
binding assay, centrifuged for 20 minutes at 12000g. washed twice, and then resuspended

in HB containing 100 uM diisopropyl fluorophosphate. After 20 minutes at 4°C, mem-

0%



30 are new and useful internediates. Thus a further aspect of the invention
we provide a conpound of fornmula IV. or a salt thereof. W al so provide
conmpounds la 11 in which Rrepresents nethyl, o

Sheroor > Wo kRGB! & ot ocoop 9 E'Ci‘@%";“”’
PCT/-SE95/ 00937 Conpounds of forrmula | are agonists of nicotinic

acet yl chol prafies @€l ne)Swere incubidteEwitt3 Ao PH)(1)MitGehe) Yest REE, Y1 uM atrSpine,

bel i eved that agonists of the.Jerr]7 nAChR (nicotinic acet yl chol |¥|e

T eceﬁt or) ansheifhrr 2moM Gach tltris funM EGTA for dahowrstat A°Corogdithemfiltered over
D ant ages aRPAR ghask Ritct BB (Rl fces, CF ekl TRl dor I AR yeR BS IR asingene

subt ype. ThBesidel ecll bamvester. Nunspeifinbirtingwas dedceibed 1w f00r M@ rbsdhal, and
NAChR subt ype, _are preferred, The pharnmacol ogi cal activity of the

conpounds SPECHifdinding wasoxpically B&%easured in the tests set out bel ow.
Test A Assay for affinity at [err]7 nAChR subtype
[err]l-[err]-Bungarotoxin (BTX) binding to rat hi ppocanpal menbranes

Rat hi ppo@Bimding\data dimiysie forzBebts A &ifd Bol umes of col d honogeni zati on buffer
(HB: 15 concentrations of constituents (nm\V: .
tri s(hydroxynet hyl)am nonet hane 50; MyC [err] 1; NaCl 120: KO 5: pH

7.4). The i { ' i q; . _
uper nat an edoaru R BERJEHIN Lactibents Th Bt Tadt A e fobincar curve o
were 10 déming progrdnf ALIFIT(Deleanad, Moy, Piesid R odbutdr BSUSIZndad. in
HB. Menbr apes. (3Q- er were incubated with 5 nM . ]
[[err]!] [3&? '-og?l' 8(71‘5@9&@&?92[)8 Prfé‘“éeér‘ﬁ?ﬁeaﬁ'lﬁ PR, 0B site Zodel. singthe

ei ther 2 ' - m ' ; 1 $( - Al | -
et her] fo[ﬂggqﬁrgua& gé tsgzi{:’L? EF%%M anz t hen *%hg}r’gﬂg\é g’?&" '\?ﬁg'h({éggzﬂ)i}f}%g%ngr
What man glvadses of 1f67and 1.70 mM for thei EhwueBTXndEH¢- )eniBotimeiigandsirespectively.
harvester .., Pr &l reating it he{.éi IIer§ faor 3I hOLi;s v&t'h 1% BSA/ 0. 01% PEI
(pol yet hy FnaiigsusTe htimated using the;geperal Ghepertgliset eguation: ) 2hks (0. 07 %
of .totajs counts per mnute). Nonspecific binding was descri bed by 100 25

[err]M (-)-nicotine. and specific binding was typically 75%
K= ICul(@+([igandy Kol ™)

where a value of n=1 was used whenever ny<1.5 and a value of n=2 was used when"
n,>1.5. Samples were assayed in triplicate and were typically = 5%. K values were

» determined using 6 or more drug concentrations.

When compared with compounds of the prior art, the compounds of the invention have
the advantage that they may be less toxic, be more efficacious. be longer acting, have
a broader range of activity, be more potent, produce fewer side effects, are more éasily

2= absorbed or have other useful pharmacological properties.

The invention is illustrated by the following examples:

(a) 2-(3-Hydroxy-1-azabicyclo[2.2.2]Joct-3-ylacetic acid "butyl ester

To a 0°C solution of diisopropylamine (6.7 ml) in tetrahydrofuran (THF) (20 mi) was

added 2.3M "BuLi (20 ml). The reaction mixture was stirred for 40 minutes and then



Test B °~ Assay for affinity to-the [err]4 nAChR subtype

[[err]H -(-)-nicotine binding 30 Using a procedure nodified from

Mart i nw@g;g{ and Kellar (Ml Pharm 31:169-174, 198cA); Egg,a?”prai n
(cortex an | ppocanpus) was honogeni ¥#@d as in the [[err] I']Terr . BTX

bi ndi ng assay, _centrifuged for 20 m nutes at 12000g, washed tw ce, and then
r esuspéagled to -78Ch T this miziune wgs Bddeq dropwiselaisobwion mf I 'butylacetarehiGsimi) e.
AlLer g!g ﬂ@dﬁ@m arf' %:rian% co%ﬂhed for an addiyi\g))na%qsot%?n%%es. Quityclidin—%qrgn es

PCT/ SE

=0. 5 WRES (ST A BEEN 15 m®) WAd Added {d-iire( mbxieCdo) L
Eerr] Mmgﬁo i?eo, ' g|pandl;k(g,\g herrnhz mv CaCl [e_th]m}é?lwo. 5 ngﬁ!?ghg?h%wgurs at
4 err] @jasaﬁﬂgwteﬁetﬁ warnn sp 83Cnver 1 howrh aFenhis gblusionf way added warer (108imBness

C r ] Q. 3¢ | a Brandel- cell harvester.
Nons po i SbiEh LEE st e il Noft iSOl #50 Pk pormPipsl RRPRces e welilr v
bi ndi ngneasvithybrinel |'TheBAulting solBiionliwig ditéd o8OMEST, fiRerebahs dhiedit B
IC[errk val ues, and_pseydo Hill coefficients (n[err|) were calculated using
the no 3?4%%8‘VE&‘§£ngth?tsP'i"iﬁ'ée FPBEPURd As A offhitecspbida. Munson P J and
rodbar P ( 131810801 azabldVR £b 20ct 31 fabliEA0R) nyde@ligd a1 On curves vere
fitted to a ONe : - ssion program
ENZFI TTeR ¢dlatiohef 3 g ofith&cdmpoiiid of step/ (@) idi 15omKbe niekhylene shidgide Qbasl. 67

| né of 1 ot etk ) fide Was

s be A9E riiioropgeslc 30K k34 U) af he Fkriik Stpe FUFeY AURMblERLFemperature.

Cheng- FaUgRéd Heamat ﬂ'g@\:mixture was Ehen Toncengated in_vacuo. TL? rrE:l_igue was Jigr € 2
e < 1. ue of n=

val ue of n=1 was us enever nlerr and a val ue was used wh
n[ err] salv&d isangthesoE3lemi}y sadel8M iH{SOp(3 ad) evasnatidedr nd yipe erdikiuye wafko

Klerr] val ues were deternm ned using 6 .aor nore drug.concentrations. .
[ ] stifted overnight. Zlq'ne mixture was then poqurcd into a solution %f sodium carbonate in

water, extracted three times with chloroform. dried over MgSO,, filtered and concen-
15 trated in vacuo to give a yellow solid. The solid was dissolved in metﬁanol (10 ml) and
hydrazine (2 ml) was added to this sdlution and the mixture §vas. heated to reflux for one
] ‘hour. The mixture was then concentrated in vacuo. The resulting solid was suspended
in toluene (50 ml) and heated to reflux in an apparatus equipped with a Dean-Stark
trap for two hours. The reaction mixture was then allowed to cool. and the product was

x filtered off to give 1.82 g of the subtitle compound as a tan solid.
(€) _ _
To a solution of 0.91 g of the compound of step (b) in water (7 ml) was added 12M HCl

1o give a solution with a pH of 1. The mixture was cooled to 0°C and a 0°C solution of
sodium nitrite (0.33 g) in 5 ml of water was added. The solution was stirred at 0°C for

s twenty minutes and then heated to 70°C for an additional twenty minutes. The reaction
mixture was cooled to ambient temperature and basified with 50% NaOHIHZO. The
solution was saturated with NaCl and extracted with 'éhlorofo:m 4x20 ml. dried over
MgSO,, filtered and concentrated in vacuo. The. résidue was dissolved in methanol and
HC1 gas was bubbled through the mixture until the pH was less than 2. Diethyl ether

% was added to the solution and the resulting white solid was fil_t_efed off 1o give 0.73 g of
the title compound as an off-white solid, m.p. 289-291 °C. 'H NMR (500 MHz, DMSO):
1.7-1.9 (m, 3H), 2.05 (m, 1H), 2.25 (bs, 1H), 3.15 (m. 3H), 3.2-3.35 (m. 1H), 3.4-3.6 (m,
3H), 3.6 (d. 1H). 7.75 (s. 1H), 10.95 (bs, 1H). '



o
When ‘conpared with conpounds of the prior art, the conpounds of the
I nvention have t he advantage that they may be | ess toxic, be nore

ef fi caci oo obigsob®nNger acti ng, have a_broader range of apt:r/sngsmogjye nor e
potent, produce fewer side effects, are kbre easily 25 absorbed or have

ot her usef$I ﬁﬂar.,n’acol ogi cal properties. The invention is illustrated
by the fo xarrples B Exanple 1 30 ' ' 3 :
Spiro[1-a SRR S | g Rehigpidede
(a) 2- (3- roxv-1-azabi cycl o oct - % aceti1c acl ester

To a Of er rijaca selusionoef Wi eampsmdophyExample 1 633 giiin absokue pmy-al wras,: added aHF)

(20 ) wasyyion 2tk Bod At ofl( Tl oy TSGR LRBdT it Vs

for 40 mnultes an

10 s added a small portion BCI{I'@EQEétQQ-,%A solid fb@mleddxﬁcm stZﬂJhﬂg Wifhin 'Eﬁ ﬂdﬁrs
m xt ure was ,added dropwise a solution of 'butylacetate (6 m) m

of THF and’hi¢h Maﬁr@teésﬂtqfﬁaeé thsrﬁlgnteawameéna“ﬂ‘hqzsow MRSeélssolved in aqueous
lid =
xture aroaiing Bdroride, ERfactBd Sied Enrtbr el Hricl dve Mg Hhdrds ap6

hour. To tbnﬁenmted inovacue.s Md’eddww disdél¥ed1in mettfanbhand biCltgas Ii\raﬁlr’ib'i’xbblc;-.d
extracted twice with chloroformand the conbined extracts were washed

ongedvvl t Q‘IPJ"M“BB theppixpurs yntl the pH was lass shan &, iRigthyl sthegyes addep torthesel-ed
o - i o OliBpand thTEG1ffl WhE sSicall erdd'GirIahicl 0.65 B UREY 141 80aBllomer,

aci d hydrax.pdeZSO"CT{)a}g, 80+ 567.008 (o= 6.657@. GOH,;OkB. conpound of step (a) in 15
m of nethylene chloride was 10 added trifluoroacetic acid (39 m) and the
m xture was stirred at anbient tenperature for three hours. The m xture
was then qeRGRRhieAte Q\ré BEFL® Iy o sBRkBaNO!
(30 M) and 18M H err %aeé%l ?s Iér}?'eh\?vgsgg (e:Ie aﬁdc?ét veconr%cit?tér‘tg{ém%'ng iof
stirred ouadrthghtdissdlvingthet residuedn Zﬂ%maﬁHstDi whichawaokxtraated efithschloron

b t . t t th t th chl f d d
VgSCL et | forthy drisd G el Bierepeand Gonceniiaiodin ey é?:;é’& ik PhiFRNe 0.
The soli dm&&m&%y@&ssdgvé@ﬁmalmé Ethdilon a%adménblhwrﬁ (u%omaf VES g

added to this solution a he m xture was heated to refl ux or one
of dibenzoyl-D-tartaric acid in absolute ethanol. The mixture was stirred and a small

portion of ethyl acetate added resulting in the formation of a white solid after stirring
for an hour. The precipitate was filtered and dissolved in 209z NaOH/H,O, extracted

x with chloroform. dried over MgSO,, filtered and concentrated in vacuo. The residue was
dissolved in methanol and HCl gas was__bubbled through the mixture until the pH was
less than 2. Diethvl ether was added to the solution and the resulting white solid was
filtered off to give 0.21 g of the ( )-enantiomer, ‘m.p. >250°C. [a]D = 61473 (c =
_0 7727, CH30H)

(a) 3-Hyvdroxy-1-azabicvclo[2.2.1]hept-3-vl acetic acid ethyl ester

. To a cooled (-78°C) solution of diisopropylamine (2.65 ml 0.0203 moles) in tetrahydro-
» furan (150 ml) was added 2.5 M n-BuLi in hexanes (8.1 ml. 0.0203 moles) dropwise over

one minute. After ten minutes, ethyl acetate (1.97 ml. 0.0203 moles) was added drop-

wise over one minute. After a further ten minutes, 1-azabicyclo{2.2.1}heptan-3-one (1.5
g. 0.0135 moles. preparéd hy the method of J Chem Soc. Chem Commun, 1618, 1988)



hour. The mixture was then concentrated in vacuo. The resulting solid was

suspended - in toluene (50 m) and heated to reflux in an apparatus
equi pp L4 Bod Dean- St ar k trap for two hours. The re ure was
t hen al %,6 % cool, and the product 12as 20 filtered of ?e%oﬁ%'d\%ﬁ 82 g of

the subtltle corrpound as a tan solid. (c)
Spi r o[ in detahydrofuraa. (25 2hhcwvas addeds drepwiselover five -minutese Afieohwentycfiveor i de -

T | f th d of
addod” TG el el s reByER AR e Ry e Sowdhy thiviim o8 el e
to Of ertéxhﬁeﬁﬂidrea Fheahisl fieteiiva®adaéd wateqdio )i follbived - chiordorn (2501 of

wat er was added. The solution was stirred at - O[err]C for 25 twenty mnutes
and t ham) h@bﬁéﬂgmc TayeswasGeparatedh and dhe a@mmuﬁtlamrtwasmxmmm withehloeact i on

oo AP0 T e PR AR Pl 4805 CRRCER MeSOec Ribregong

chl orotemn«w@dmw@w eslgiveane sublitlSebgipolindfiill 1tzeg)ed and concentrated in
vacuo. The residue. was di ssol ved I n met hanol and HCI gas was bubbl ed

t hr oughkb} he ScHydroxy:inaza 1be : giacid hydrazide| et her 30 was

added 9,4 Bpahule 8 R T %d'? Bipripahdl 0 Siad o,
[err] Crocbmrteiﬂﬂewﬂﬁré 5&@ akided abhaidous hydr:hzihel( 1976( ml 03%6 mdles aﬁmthé» Mix- 2. 25

‘(bs, 1H), 3.15 (m 3. 335$m1,34 (m 3 3.6 (d. 1H).
7.790 gureﬂq)s stlmadggreﬂyg t. 1 e mixture was c wgqugiggggcuo and azeotroped twice

(9 SE%?‘@) Siishe 190 3 BHBr%e 1o sefhpe i on sppprans fned witha DeansStagk rap
monohy ds givel theistbtitle co ggxauﬁb(lullj gn of the .conpound of Exanple 1 (3.8 @) i‘_

P R S e 50 Ul '0” Of. di benzoyl L tartarlc aci d
(7. 474(@ i n2RHSLl-8 .,n-:\-J:,, L . »

- 1]he 2 +
t I

por {1 oMo e o4SFlcbeon b Y ?*‘ﬁd%%?féﬁsé B £17a%h066 \é‘}&'%*ﬂn% 9 ved
i n aguedadjustesionti pkh hynhhooomtentre\)edrldel sas \widded dnbpwisémvm Bx(smmmesdmi ed
over err filtece n co [ The residue was -
ai ssol gatedis sauem o NalG; 20455 B B008: BRIEN. 'Ard et Was commien i
t he pHthasoldesatht Wad r@moﬁ&tahﬁ'th@ﬁhﬁ&uféﬁﬁaﬁﬂé@t@d’[t@ 887€ &6l onel Aow. i qheand
the resulting white solid was filtered off to give 0.63 g of the

(+) - enanixtugreas allowedpo cardopambient fesmperature sindobraified tcngBY@mMQ%r] CH) .
The f t d.ab ted ntr at
The solactaftis T mdieiet BRngu Thtes ulita l KhERoRHREI FEr e Wi cr

was 2 xbvaCMpS O}l Filtefddl Bfid@concentrated in vacuo. The residue was flash chromatogra-

phed on silica gel with met'hanol/et'hyll acetate [1:1]. The appropriate fractions were

collected and concentrated ‘The residue was then dissolved i in chloroform, filtered and '
concentrated in vacuo. The re51due was dissolved in ethvl -acetate/methanol and treated
with a saturated solution of HCl/ethyI acetate until the solution had a pH < 6. The

> solution was concentrated to give 120 mg of residue. This résidue was dissolved in hot
methanol and precipitated with ether to give the title compound (28 mg), mp >250 °C.
'H NMR (500 MHz, DMSO): 1.95 (m, 1H), 2.1 (m. 1H), 3.0 (s, 1H), 3.2-3.4 (m, SH).
3.5-3.6 (m, 3H). 7.8 (s. 1H), 10.6 (bs, 1H). |



35 form dried over MgSO err], filtered and concentrated. in vacuo to give

1.21 g of residue. The residue was di ssolved in absolute ethanol and
conbi ned wiwd 96ro6po8 Ut i on of 2.38 ¢ of di benzoyl -D-tart ari pCeSEsh/00957
absol ute ethanol. The mixture was stirred3and a snall portion of ethyl
acetate added resylting in the formation of a white solid after stirring
for an hou&ﬁ?&-ﬂ

r eci pltate was filtered and dissolved in 20%
1bRicefr0s 5\ Y& irjdecr ed
_ _ HMJ?%%—%‘&%@““M* HO
gas was bu(m)led Spirotigézabicyclo 5 irane pH was | ess than 2.

Di et hyl r was addedtoth aut Jesultin

1 Lt or ed ofP & BRRFRRSmOHISH Ty Hse(dfg 81l o Sk i b e
-61.473 {035 mol-iff 600 mg‘&ﬂDMSb')was%ded ﬁ)‘l |(933 mol) of tnmethylsulfoxomum
Spi ro[ 1-azabi cyclo[ 2. 2. 1] hept an-3. 5' - oxazol |d| n- -one])rmno hydrochl ori de

(a) .  3- Hmiadﬂm portionsi cAienpas wojwmhaesybsrdc@tthe mixture eavmurm atroom To

o b et ot ot A hABBLEHE A0 ghes B ot %05 ol B0 o

0. 0203 nol THIF Wao RGP dRAPVise ovep REpETIcAUGIE30 Mit Bhd RN miBtiiel 08 waihed 1AIRBEL €

(1.97 m. 0.0203 nol es) was added drop- Wi se_over one mnute. After a
further t et fomlihesThe reacsionopixtwevas aqaiedtaRB-povseq on® 1 L gf ice watesand

nol es, pr e@,%r &ﬂ,e@ﬁs (0 Rl 8QFaLd ewt%he?iéoglt %T}n?ﬁ e og’gGa]n?c e:%t?gcgg were

WO 96/ 0809

PCT/ SE95/ OWashed with HJO (81" SO0/ thL)f sataratéd 5rﬁib)ﬁ1vﬁ30@dﬁ©d défed Ve MESO] and Ve
m nutes. After twenty five m nutes, the cold bath was renpved and the

m xt ure watieaialusiRnieyaparates tooations; hgtsubtitie comnaugd asa vellow Ril{376,8 T7% Mas

added  wat e{b (1003ﬂ5?dr5§% h%%:?éfogg %og{ %fm%&g%m‘aolﬁéd‘ﬁghe organi c | ayer
was separag an ro- 5 form (100

m). The cDola mb.ctmmfazﬁ mle0.7hntod) uferrmddnseddneﬂwlamws& (2] n']L of nietlameﬁwand
Sty oiy. SSep 3 Tt ol ot e SR 5o TRI %04 330ftn st oo
soI ution o THeE gﬁxﬁxﬁ 0
at ierﬁoé)%]agg%g{r:g?g{e Wa%ag ded an rgf}:sog gg‘gpgg?ﬁghf ii%%@ar??a&g&sb‘é%
rml es) andammehfmesultm dnhwas wissolved rin 48 mheufrﬁldﬁ?ﬂ;. arnitheoncertrated tocafford 12.4
concentrate? W ?E}‘ zeotrogéi tw ce with toluene (100 m) by
heating t of £ 947X %ﬁ“ FOmpeURd @8 @0 -t h a Dean-Stark trap to give
the subtit CONPONf . 3 .oxazolidin-2" :
Spiro[ 1- azdacgl cvclo gl apitd - ~ 5 - OXaz -2 -one[ monohydr ochl ori de

» monoh drochlond

To a solution of the product of step (b) (8 0 g, 0.047 mol) in 100 mL of dry THF was
added 9.15 g (0.056 mol) of carbonyldumldazole and the mixture was heated at reflux
for 3 h. Thé- reaction mixture was then cooled to room tefnperature and concentrated
under vacuum. The residual oil was dissolved in 200 mL of CH,Cl,, the solution washed
x with H,O (1 x 100 mL), brine (1 x 50 mL), dried over MgSO, and evapdrated to afford
a yellow solid. The solid was dissolved in 50 mL of 1:1 methanol/isopropanol mixture.
acidified with HCl in methanol, and the precipitate collected. washed with cold methanol
and dried to afford 5.6 g (51%) of the title compound as a colorless solid, m.p. 305-307
°C. 'H NMR (500 MHz, DMSO): 1.8 (m. 3H), 2.05 (m. 1H). 2.25 (bs. 1H), 275 (s. 3H).
» 3.1-3.2 (m, 3H), 3.25-3.35 (m, 1H), 3.4-3.5 (m, 1H), 3.5-3.6 (m, 2H). 3.7 (d, 1H), 10.9
(bs, 1H). ' '



To a cooled (O[err]C) solution of the product of step (b) (1.11 g, 0.006
noles) in water (50 15 m) adjusted to pH 1 with concentrated HC was added -
dr opwi Wo m nutes an aqueous sol ution of Na Edsoesy 0- 0066
nol es)wgﬁl%g% he addition was conpl etig t he col d ba?ﬁg%}g rem)ved and
the m xture was heated to 85[err]C for one hour. The m xture. was al | oned
t o cool Exam glebﬁent terrperature and basified to pH 10 with 50%

b priwat R RE R R A PR
r eS| due,dwa(s{.% iﬁﬁﬂ 1525 B8R 22 octane S - Az tidih €’ Qﬁ'* ;E 6%%}%4 ?t)hyl

acetate [1:1 e appropr atefractlons wer e
concent§piraid-azabicvels| 42 d]agtana- Bén-octaasl(dmehz hmnmhbnobydrbnhloﬁ'idet spifgf1and

trated di t t af / t hanol
and v cAReibf BB 3ok ER B UL iR P abrige q@@i&%ﬂ&hﬁmﬁ?ﬁim
sol ut i cizabigcl[RE2foctan-3[5eoRdzokiain 2 o1t moﬁ%embm%%&ge&h& Gn et

residue. This residue was dissolved in h " et hanol precipitated
with etahgve andigaxethinding atfinities (Kodof less than 10uM xmaupgnh;af:they afeerr | H

NNR 50 1H), 3.0 1H), 3.2-3.4

(S Ggltey %Q)e %’#f‘ﬁﬁ’)‘é@*’(’émfﬁf“glgma (Ei)s 1H).(S 0 TS
o 06088
PCT/ SE95/ 00937

spi r 8- b %FPM%WS&PIMQ azrb@y‘aﬁpaz %]ocmzq‘vaﬁ r@aanolidinoh%’}ommmdmwi de

Soui um Pod AP B F et AR A SR 2 ope BoRHRBIE: 75 o |
mol ) i rspﬁ@i[)l-mizabfcvﬂkﬁ@ ZAB}BCM@BLSYLGiaZblUuﬁﬂ 3&)@6néﬁydr6bmilh¥|sgw®gﬂxom
i odide in port ol ytion h subsi ded, the m xtur

stirrezapicy 3\% ih‘? oA 215 izl igr2 @aelmrwb.vcyefmn% apd - 3unetbyl $pifanl-3- ](c)ne
44 T4l 30
i %a"‘%‘ﬁéyaaﬁ%%?@"ﬁﬁ? SobizqidinlontimoRBftitoIBRML YR Ehek if 3H:0B ©

m xtur @bawe aod gavel K; valu®s apleastch6 ointes gredtenthancthose fisen & TestOA tifdicaitgeous
sol utlcg&?e tracted CiHCI {Cerr (4 x 300 nL). The organic extracts were
washed ‘it H[@s?ﬁsé)vg(eélrib 836" Y ™Y-sat urated brine (1 x 300 nL), dried over
MySO err] and t he solution evaporat ed to afford the subtitle conpound as
ayellowoil (37.6 g, 77%. (b) 3- Hydr oxy- 1-azabi cycl o[ 2. 2. 2] oct - 3-yl
met hyl am nonet hane To a solution of 25 nL (0.72 m)l) of condensed

‘et hyl amine in 75 nL of nethanol was



15 added 10.2 g (0.073 nol) of the pr oﬂmm@mummmmmﬂnd the sol ution

stirred at room tenperature for 1 Xture was _

concentra reduced pressure and ‘t hé résulti'ng Oi pcPefosfbipss50! ved
g |

in 75 nL rr] and concentrated to afford 12.4 g (100% of .the
subtitle mgﬁund as an oil. (c) 18 - Met hyl .
spiro-[1l-aza cyclo[2 2.2]octan-3.5" -oxazolidin-2'-one] zo

‘monohydr othl ori decompdundaof forotulak: of the product of step (b) (8.0 g, 0 047
nmol) in 100 nL of dry THF was  added 9.15 g (0. 056 nol) -of

carbonyl dii mi dazol e and the m xt uré,0@s heated at refl ux for 3 h. The
reaction m xture was then cool ed tf§ roomtenperature and concentrated
under vacuum The residual oil pssolved in 2p0 nL of CHerr]d[err],

t he solution washed 25 with Herr] x 100 nL), brine (1 x 50 nm), dried
over MyS( err] and evaporated to affofd = -a yellow solid. The solid was

di ssolved in 50 nL of 1:1 nethanol /)r§'c'1propanol m xt ure. acidified with
HO in nmethanol, and the precipitafe collected. washed with cold nethanol
and dried to afford 5.6 g (519% of the title corrpound -as a colorless solid,
m p. 305-wberein C. [err]H NVR (500 MHz, DMBO): 1.8 (m 3H), 2.05 (m 1H).

220 B e ploger e iyl g 2,7 3250 (m B e

96/ 06098 n re resents 1or2:
PCT/ SE95/ 009 ra
Exanpl e 50r a pharmaceuncallv acceptable ac:d addition salt or enantiomer thereof

gﬁgﬁgﬁ?ggﬁg f pi AOJO%?%@%B' a%xgljdﬁ‘{gzto Clgl}nof%gﬁ!n;\; Rsrep%?e%\@ ll\v%  Br a Pharma-

) - spi r o leatizhile i(@de(p[téble aEidOCddiﬁGn dalv'or @sanGdmet ftadredf.- one
nDnohydrochIorlde

spi rof 1- ad-abi cySpréoqlzazzbwﬁe[%&ostasle-%%a%mlm'ﬁdr’zme@mé a pharmaccuucaﬂy
nmonohydr og %B@bﬁfﬁ&ﬂ'd&lﬁt s:’alt or enantiomer thereo

azabi cycl o tan - 0Xazo nef] nonohydr ochl ori de "and

3' - net hyl 4.spi r of4)- Spnropzmbwclo@l 2.2}bc22]nu;3 Shoxbzblidine p2ond] ior-a2pharimaceuti-
m)nohydroc%orl de Were teste & above and gave bi ndi ng

af finiti e@lygeseptpbleacid égglth’i‘a??hlg'{eé? {Mindicating that they are

expected &0 hav Glzbtd i a1
spi ro[ 1- azabi cy§ 5?569 %&qﬁﬁé "3' tglg%(%igo |hr(11<larjleq Bﬁ%emnwg& tlcallv '
i de. (+)-aquepudblel acidadudinyori sgl@theradoct ane- 3, 5' - oxazol i di ne] - 2 -one

rmnohydro hl ori - azab ycI 0 t ane
' - oxazdl i % ne] - gp- éH %%ﬂ%%ﬂh%ﬁfa Ph%l ‘J“ET or a pharmaceuucalh
azabi CycIQ&c%F%bié heat Ao sal%ﬂéﬁhhﬁ&ﬂe@me?&ﬂ] monohydr ochl ori de and

3' - net hyl ro-1- Icyclo[2. 2. 2] octan-3.5" -oxazol i din-2'-one
rmnohydr o&hl or i dfeviethyd spHe{[é{azahxcircﬂe[tZ XRJoctan-3.5-oxazolidin-2"-one]. or a pharma-

ceutically acceptable acid addition salt or enantiomer thereof.

8. A pharmaceutical formulation including a compound as defined in any one of
x claims1to7 ora phérmaceutica]]y acceptable acid addition salt or enantiomer thereof,

in admixture with a pharmaceutically acceptable diluent or carrier. _

9. A compound according to any one of claims 1 to 7. or a pharmaceutically

acceptable acid addition sait or enantiomer thereof. for use as a pharmaceutical.

10. The use of a compound as defined in any one of claims 1 0 7. or a pharma-
s ceutically acceptable acid addition salt or enantiomer thereof. in the maﬁufact,ure of a

medicament for the treatment or prophylaxis of psvchotic disorders or intellectual

impairment disorders.



15 above and gave ,mm,rmm'ﬂulﬂmum least 1.6 times greater than those given °*
in Test A indicatilrk ¢ HHIRER! ke Ebossess desirable selectivity. '

WD 96/ -
- PCT/ SE%?&%%Q@?’ .d ai ns: 16 Pcrfg95/009371_ A
conmpound of forrmula I: wherein ‘R represent.s hydrogen or

met hyl ; 1hnd 1The usepmsedaimes in dain2:10, wherein théalisoadeuisi whizopheemapilzht e
acid addltl n.salt or enanti.omer th und according to
ol ai m 1R iREaRes legrung Q%ﬁeﬂgagm g?ﬁ'c’b%ﬁ&mm Qefi e*gﬁfpeacrmty dis-
accept aglgraci d addition salt or enantioner thereof.

Spirof 1- azabl cycl o[ 2. 2. 2] oct ane- 3, 5" - oxazol i di ne] - 2 -one or a

phar macEt i ca'lI'hg w6 ddacepnpourd as defivettiin apy ogealaf Cdmmsrﬂatu i7ooer phHasmaef .
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def i medadid addymh%ﬂlb@f epantiomerstheread, to a patignphar naceut i cal |y acceptabl e
phar mactht | car P "hefliod AE PR in chRE L. wherdl REBRLERES i tctdbhrep,
accor di Aghetmer'y dBB@seOﬂearhﬁlgrﬂ’eficnt coghition defipinar raeeatibn Q&lf'bit hyperactivity
disorder.
15. A meihod of treatment or prophylaxis of anxiéty; which comprises administering
1= a therapeutically effective amount of a compound as defined in any one of claims 1 to -
7. or a pharmaceutically acceptable acid addition salt or enantiomer thereof, to a
patient. o - |
-16. - A process for preparatfon of a com’pound'of formuia I, as defined in claim 1.
or a pharmaceutlcalh acceptable acid addition salt or enantiomer thereof. which com-
a prises: _ '
(a) preparing a compound of formula I in which R represents hydrogen by cyclising.

a corresponding compound of formula IT

( ¢ "2 ) [ ]
N .
2 11
HO
N=C=0
wherein n is as defined in claim 1. |
(b) preparing a compound of formula I by reacting a corresponding compound of
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as clained in claim210, wherein the
di sorder is schizophrenia, A Noeiner's di seasf | earning deficit,
cognition deficit or attenti  Cit hyperacti y dis- order. 12.
The use of a conpound as definedig’n any one of clainms 1 to 7, or a pharnma-
5 ceutically acceptable acid additi oNH®alt or enantiomer thereof, in the
manufacture of a medi canment for the treatnment or prophylaxis of anxiety.
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t her apeuti ¢ y egfec i ve_ anount of a conpound as defined in any one of
clains 1 %%73 carooRyh ARAHNBRAMPANTY; acceptabl e 10 acid addition salt or

“enant i oney.yt her
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def ici t a awnrespondidg fcoaipouad qftfbanula)hndwhlchdk representsthydragen; ordi sor der.
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defined i gnﬁ@mep%,ﬁ)fa ﬁb@ﬁﬂgﬁofle,{a(hnome}s or a pharnmaceutically acceptable
acid addition salt or enantiomer thereof, to a patient. 16. A

process for prepar aandwhefe des;wa@mrtttcg{ssaﬂ’plcmta’tmg the restlitamtdcompoind of 1.
or a pha tlcaII table.acid a dlti sal.t. or_enantioner, thereof,
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s 17 A compound of formula IV Lerr]
(CH,y),
N
|V
HO
0 N-NH,

wherein n is as defined in claim 1, or a salt or enantiomer thereof.
18. A compound of formula III
CLITH

HO
NHR

wherein n is as defined in claim 1 and R represents methyl. or a salt or enantiomer

thereof.
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wherein R represents hydrogen
or methyl, and n represents 1
or 2; or a pharmaceutically
‘acceptable acid addition
salt thereof, together with
processes for preparing them,
compositions containing them
and their use in therapy.
Compounds of formula (I) are
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expected to be useful in the treatment of psychotic disorders, intellectual impairment disorders and anxiety.
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wherein n is as defined in claiml, or a salt or enantioner thereof.

A conpound of formula |1

wherein n is as defined in claiml and R represents nethyf,'or a salt or

enanti oner

t her eof .
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