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a cori%ﬁdm@ﬁet@wmﬁﬁﬁ 6(12)1999;(@'nd0ﬂdnﬁa1\ﬂ*1b$1@5r2002‘;16é?$ét es a spiro carbon
atom shared by ring A and the ring containing a, b, d and e; A is selected

fromthe grgtig consisting of: \ CCS~ R CRNNNC IBCN_ /jN \v\ and
R sS oy or-C8 strai ght- or branched-chain al kyl, or

]: ?;an Fé\ eo)glllg %%gagfg r@tlh Sa?nl*stn gpect?{; thﬁ\éesent %zfénﬁ%n, t%?é lgro ?ed a grrgwngl? ISIE gi‘m.hﬁ (I§e| ected

-sel ected fromthe group consisti (%1 -CU R, -NH, --N(SOZR)- and
NC(=OR~-i R,RZR;,R are each i depe dent | W‘l:,sel ected from the group

. conS|st|ng of 11, Gi al koxy, -A C

\/d(I)

wherein: .
C denotes a spiro carbon atom shared by ring A and the ring contiiining a,b,dand¢;
A is selected from the group consisting of:

by Mg

R is selected from H, C,-C; straxght— or branched-chain allcyl or -CH;-P("O)(()H)z,
ais-0-or -8
b is -CR'R* or -CRY)=;
d is selected from the group consisting of =N-, -C(=O)— ~C(=S)- and —N(R =0, .
‘e is selected from the group consisting of -CHy-, -CHR‘- NH-, -NRf ) -N(302R§4 and

¢ -N(C(=O0)R%+ :
R',R%R’,R" are each independently selected from the group consisting of H, Cy.salkoxy, Cys




3 Novenber 2006 2a hydroxyal kyl, CM al kenyl, C2a al kynyNeveaindr 0066 al kyl
optionally substituted by one to three phenyls; R5 is independently

sel ected fromthe group consisting of ClL. 6 al kyl optionally substituted
by -one, two or three phenyls. C 4 al%<oxy CZ-6 hydroxyal kyl, C 6 allcenyl,
C2-6 al kynyl, optionally substi tuted phenyl, heteroaryl, and Cl.6 al kyl
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aspect thazoheylpr pﬁﬁnﬁnyznvpﬁamm, siheRyl, S pRhMided qiddRAAC Slhine,

conposy, )f;d% [18,0g. a .compound of for rruI a (1) or an enantioner,
di ast ereone &tﬁiﬁ r?ﬁ?-@m autorrer geonetrical isoner, diner, net abol ite or

phapﬁa@eemanbam:y dmtcmoma:blrecmw; thitemne) fgeométfical iftinis, n&ﬁet;t meﬁbbl;tc aecept abl e

_carri epharflhdeHER 9&3&?@ il Jenerefor. 3 November 2006 2b In accordance
W th- aﬁthl rduﬁgp}éct 0 %%Ilt tf’ t invention, there is provided a |
phar maceuti cal conposition /corrpr]\i sing: (a) an efficacious am)unt of a :
compound sel ected from thE& roup nsisting of (S)-2-ethyl-

t -th
rre With %’my&?ﬁ#;ﬂ{ﬁ% pl 21- spl rb&gg'f%éggﬁs- - one@&gﬁ?“)' gud,d is
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with the further proviso that when A is \——/ »Ris-CHj, ais 8, b is -C(CH;)= and d is =N-,
then e is not—-CH,- (AF150(S)). ' )

In accordance with a second aspect of the present invention, there is provided a pharmaceutical
) composition comprising a compound of formula (T) or an enantiomer, diastereomer, racemate, fautomer,

geometrical isomer, dimer, metabolite or pharmaceutically acceptable salt thereof, and a 3

pharmaceutically acceptable carrier, diluent or excipient therefor.




1-t hi a- 4, 8-di aza-spi ro[ 4. 5] decan- 3-one (AF704B), phar mazRroembead dogs
acceptable salts thereof or m xtures_ of such conpounds or salts, and (b)
an efficaci ous anount of a conpound stPected from the group consi sting of

an i mmuaot hiraaaeiaict FidCOMRLHAE ofBAReH inRt MRS i© prekided B PhafRbRBMWpdsiial  bi nd
to anyloids, and a pharmaceutically acceptable carrier, diluent or

exi ci ptEliEsMeherefor. I n accordance with a fourth aspect of the present

i nvention, there is provided a pharnaceutical conposition conprising: at

| east ondakarplisrdowsaineontd 4 conpduhé sgeaebfamthé goup gondisting o (S)-ethylis-
formula (1) a L& f I s - 2 15 or.

r acenat eg , ) en g‘%ﬁ’%ﬁ‘e%‘*’%ﬂ%%@%@ﬁ“%%@? s@%@fe&@?éﬁgﬂ' légéfégén'é%zsa - and
phar maceut i cal $piroldciddesarabione $AF292),t ek §Ehyhid3-dfH-indalst-ylemepiorgd-8-mothpl-

phar macol ogi ca,, ' ?‘1% E C c LStk N1 f
chol i nesterasfa11 ﬁiﬁf}g{d{%? ) ﬁﬁ%ﬂ??ﬂgggﬁb&éﬁ% oll %%‘r%l"?’&’ g%%k%{rﬂgo%étgand
cholinergic _mmm@@iwdpmwwbmmmmﬂ anti nuscarinc drugs, M
muscar i ni(g) At efreadicdsS ambbhe 8152 8 seRRRAC Ao Hl Moy eHhsIEmB I g S,

antidepressants, tricyclic antidepressants or antinuscarinic drugs. used in

treatnent of PHPNRPEAPLe; compewnd pejing beirepdeids wd cemrdupdy diblied taing
ant i schi zophr eRiyloi®gaiH aphasthdébd{¥BllPaccepMAGR M Hilhed 08 cXiBiPithAth@eor.  NVDA
ant agoni sts, AMPA agoni sts, acetyl-L-carnitine, MAO B inhibitors, peptides
and growth factors, cholesterol-lowering agents, antioxidants, GSK-3f3

i nhibitors, t- |igands 3- or_y-secretase jnhibitors, beta- I'oi d

togr adi ng agiiberdie B S iog®he e FEGE BT b mphfth RoreRisfiB  “ent s
i Mrunetripesidgpecnprising onpounds agai nst beta- anyl oi ds, conpounds that bind to
anyl oi ds, cycl ooxygenase (COX)-2 inhibitors, non-*“steraidal. .

anti i nf | # ek e porpeuyd seleajed Bore fheerenpaensisting of eameponnds of Srapladl) asepidingit or s,
ster oijdal- npu?%ay el:cl@(?t(%ﬁi‘lﬁ a@{@zgﬂét zﬁldtmgﬁdSﬂgbr &Baﬂmt ¢ &i&hﬁ?ﬂdr@ gediietrical e
accordance with a fj. aspect o e presen nventi on, ere.i s provide
a- phar maceut ilé%?éf&d'ﬂséﬁmﬁrgﬁmw, Eaerms e AR iy G5 a0 d
angi opatahigesivnerddiiealpharmicalpgically efifeicoapimdudecribenmthe ghupzomsisingofind sel ect ed
fromthe gro I.SLI- f AE267B., AF292, nd .AF704 l.cal ly
accept abl e sgﬁogg%%{éar%eoﬁﬂgfrgomm b4 t%rnéds 2B C?PO%%SU%%H%OBSP Q@%{E@gﬁ}é (?j (b)
an ef fi caci oushaesgnnoabpiss, geripewl dntwsatreddrhgso M2 mgsogrinio pniogmdstss My g of
an i munot hegdpeit t‘gqm%%%%@g-ig&g bet ~&g}@!s | ; CRERENEGSS bhat
bind to anylol S,Lén_d ap rna.ceutcir%g’rl% agttlzc. ptéaabﬁ’:mg%??i er, diluent or
exci pi ent. 33iResednc Zdmw used ipntreptaent ceinRaskigfonls disegpo (FD)agh derressiont he
e Compounep SR IR e Tt Rt 04 e
.the conpoun < 2- -0 - a-4,8-di aza-spi.ro ecan- 3- one ,
or -a met abol I 6@%?%%&&&?&%%“?3%@’ ‘iﬁ‘{"gbﬁl@' %‘%Bt%%’m%eé or dance

Wi th a sevengiowals plactbrspfichblbgerpl-loseriig iapat@y)t anfivxidints r 6SK <3 Pinlabitais dWat-pr ocess
-for the prep '

2-ethyl - 8- m@%@%’ﬁ?ﬁ% ifTasP%Fg@di“ai?E?@’p‘?%ﬂﬂ%ﬁddkﬁﬂ@g.asﬁlés, (Cieggyoid anti-

aggregation agents, chelating agents, immunotherapetic -compounds against beta-
amyloids, compounds that bind o amyloids, cyclooxygenase (COX)-2 inhibitors, non-
 steroidal . antiinflammatory drugs, estrogenic ageﬁts, estrogenic receptor modulators,
steroidal neuroprotec?nts, and spin trapping phanmaceuticals.

In accordance with a ﬁfth.aspect of the present invention, there is provided a pharmaceutical composition
- for treating or reducing oerebrél amyloid angiopathy comprising: o |
- (a) an efficacious amount of é:compound selected from the group consisting of AF267B, AF292,
. and AF704B, pharmaceutically acceptable salts thereof or mixtures of such compounds
or salts, and ' o
(b) an efficacions amount of a compound selected from the grofip consisting of an
! . immunotherapeutic compound against beta-amyloids and compounds that bind to
amyloids, and a pharmaceutically acceptable cdfn‘er, diluent or excipient. )




conprising reacting 4-nethyl piperidone with 2-nercapt chnéwmber 206 d and
ammoni a. | n accordance with an ei ghth aspect of the present invention,
there is provided a process for the preparation of AF267B, conpri sing
racem zi ng AF267A and isol ati ng AF267B fromthe racem c mxture. 1In
accordance wth a ninth aspect of th resent invention, there is provided
a process for the synthesis of AF267B conprising contacting

( R) - 2-merc aplr&QdéPd\{ﬁoE itldsineh el df thATIES ln%nﬁ&ﬁ&r@fs oAl 2 human ir am}r]nal blood

-methyl-4-pjp accordan pr esent
| nvencbeig el T g sustlitr nf,@s%‘%?am de Arb6 7
i sot O@hgﬁg&mmgg&gdﬁgsfmtﬁ&oﬁc or 14C, conprising reacting AF287 with "C
or | abel | ed ethyl brom de, deprot ectl ng the nitrogen atom at the
4-position of the AF287, and isolating "C or 14C-| abelled AF267B by
chiral Chronﬁta&%a%wmsaa,%.daggm%ﬁﬂsﬁes%;nbenaahm.,r@}egfaz.mspect of *the present

i nvention, ere s rocess paration of a_nixture of
(S) - 2-piichsslfer the ptepaaum Gﬂehﬂadﬁ-m@pﬂ-d @w@mmmmﬂd@awwm%ﬂan d

(R) - 2-Et - - di [ AdPORméME291) conpri sing

I eact.ﬂ%"‘*ﬁ%“f"{‘%?r’fma @Bﬁéﬁﬁfﬁ%f‘[&g Qﬁg@gg%& dance with a twelfth

aspect of the present invention, there is provided a crystalline form of
(5)-2-ethyl-8-nethyl-I|-Chia-4,8-di aza-spiro 4. 5] decane- 3- on AF267B)

. charact eri zdaacsgrdanirevith a1 sighilizsget afthepresenbipyenson, thagys areyided 2 prpcessdor Me 10) (¢
=90) , pRpuélonlc?AFEIB, BrAprRme racemPp ABROA alisof MmIH2678 frokrtdekbtémic mac cor dance §

with a thirteenth aspect of thé present invention, there is provided a
crystalllne f or m of

(S)-2-ethyl I&C&%Kb\éwﬂ. fidh %%mﬁm%r&b.ﬁmrmwmak%%aﬁaB one (AF267B) having

the eopnfi L ruct ur e elfeking006 * 2d In
,accoraanc%**mehmﬂ'r%ﬁ“%‘ﬂ? L W AL S L T L S

- prov@c‘]‘&’ﬂf’“é“‘ﬁ%‘é’ta@s”é' dfm‘f JURFSSORG (| 5) - 2- et hyl - 8- met hyl - | - t hi a- 4, 8- di aza-
spiro[4.5] decan- 3-one (AF267B) as a prodrug of the conpound

S)-2-Ethyl-I-thia-4,8-diaza-s ec on AF292 I'n accordance
\(M%h ‘a fi 1¥t Do a‘&%ff@fbﬁw‘masﬁeﬂéptberpé%@'ﬁf‘lqnﬂ%ﬁ??'Bﬁm"‘?eﬂére IS)pI’OVI ded a use
of Zﬁcw]f&ﬁépriﬁhtﬂﬁi@f ATR2YIB Roppicdly beledreith IC-dr- 1) campristhgdeasting spi r o[ 4. 5]

decan+3s i of the
(A 7O Vi Lo O tsf ofd o) ol o, A iy P ksl
. | ndoMlngnd)poleM& ("acqrd’C Inbelled AB26TBrhyechinkchromagigrplnt h aspect of the
present invention, there is provided a use of a conmpound of formula (1),
or an enantiomer, diastereoner, racenmate, tautoner, geonetrical isoner,

di ner, met alatdotdenceowittomn elpreat meufﬂiepﬁiehtynmmﬁgm{e&bd paov&iadzt thereof, in the
prepg.ba&s BP R preparRiiG SFRGHYuk €8 Yhi® s 8 @ﬁ:&g Pdtesn-Yoid) 2

seve f. the pres 'Sr? ? %& r.avi ded, a of the

© conp %@?ﬁ@ﬁ@q‘éﬁh’ﬁ lfth -glaga 5?'501[ ﬁ‘qp]?"?"b '3“;;% gpaﬁ?“%“ﬂﬂ%m(a 9";?3 or on
met aﬂﬁhaﬁanﬁhqudhrgragMeutl cally acceptable salt thereof, in the preparation .

of a pharmaceutical conposition for both stinulating the' M nuscarinic
receptor and ant agonl Zi ngI the M3 nuscarinic receptor. In accordance with an

* ei ght eent h Hpropdanceith 4welah aspestof the presed fqvention, there s@rovidedsr ovi ded a use
: crystallme form of (S8)-2-cthyl-8-methyl-1 -thia-4 ,8-diaza-spiro[4.5]decane-3-one (AF267B)

characterized by the following data: P212121 (No 16) 2=10.394 ((10) (@=90°), b=20.133 (2) (B=90°),
0=5.856 (4) (1=90°) A, T=110K.

: In accordance with a thirteenth aspect of the present invention, there is provnded a
ctystallme form . of (S)-Z-cﬂxyl—S—methyl—l-tha-4 8-d1aza-sp1ro[4 S]decanc-f-i-one (AF267]3)
havmg the configuration shown in Structere 1 in Example 2.




of a conbination of a first conmpound conprising (S)-2 HEtykember 2006

1-thi a-4, 8-di aza-spiro[ 4.5] decan 3-one (AF292) and a second conpound
selected fromthe group consisting gf AF267B, AF15Q(S) and conpounds
according to claim1, other than AF i ncludi ng racemates, enanti omers,
.di astereoners, tautomers, geonetric i sorrers and pharmaceutically

accept abl e slahctc@dmbnewﬁafounaenth Ispecpofaiparesent iovantiof, thare ispreaidedacstit | cal
CONMPOS{jké Afhé %mpo'&ﬁdl Wz&&ﬂ;ﬂﬂﬂ-ﬁ&ﬁﬂ%ﬂﬁﬂ-’@@s’ﬂﬁz&“sﬁn [RSFBtQn- Mohd A FB6MBYEs2i NY
adverse side- effeets due to stinulation of MAChR subtypes. In

accor dandas af te cempaurd (D2nEhylak B, sd?aztaﬁﬁlf‘ﬂf‘é]s@%ﬂ'?ﬁ%w there is

provi ded a use of a compound or a mixture of conpounds sel ected fromthe
group consi sting of compounds of fornula (1) AF267B and ' AF150(S), or
racennt es; ammnchrﬂanmmaﬁmmmctafaiepiesmtrmnermon duelasmmvidmuse tautonmers and

Phar Mgl eRl . lé“i&a%ﬁ’gs #% RAlHS gﬁpimwsiaﬁga gRHOPRSY Mook i
h £ for |
bet a. ARG g" e (AF T o 3*'“““‘“‘““ L etk gb‘i"ﬁ’é‘%ﬁﬁ%&‘%ﬁ’ﬁ‘? 8¢ Al267,

St rrulﬂdfﬂ%gn@hréowﬁmsieupmdc recept or and retarding oxidation in the
vicinity of said M nuscarnic receptor, 3 Novenber 2006 2e elevating -
the Il evel of secreted form of the non-anyl oi dogenic anyl oid precursor

protein (a; APPs Ghd 679
a- secr et asgml SV %“Cé‘pi%%cr easl nde a%ﬁ@l%rgs\snettnw’%ﬁiﬂ] %‘gg??&gh?%ogﬁcﬁ rain of a

rrarrrralfodnﬂw(mg aaenamiomeradwefdedrr@u eﬂcemﬁﬁe, fagornan, gearstricabiserien dinjer FieBholie Ay t he rel ease
or sy r pi.sm decreasing
: BF O%Lllﬁ?&ﬁaﬂle%%lgtfl Q0L 0 e% ﬁ'gbaﬁ%n of a Eﬂar?fﬁbéﬁtl&l cofdpddig

| evel s t1ssue or organisn decreasing tau
hyper phosphoryl ation in a mamualian cell, tissue or organism decreasing
paired helical fornmna dage the Wit

si gnal i ng d&?cﬁmce’l‘ﬂ&ﬁseﬁﬁlf?ﬁ[ﬁh PER %Pr%?tﬁngénh%n {g?rggﬁgzgﬁ% SM. i nhi biting
GSK3 Sefithel carbning {$)eb Bty hhin-4yBkicerk:spizolld 5 deoanr3tane (AE292), aryp ragtabolite

neur ofr SRRkRSatidalif 2bdepiEbib BalPehe BT their§RBfRA oRa phAabagioni dofnpbsiriai foetoth

cholinergic function or_ di seases where. _there_is an inbal ance in

chol i st WWlW%@&M@W%%M@@WW " acetyl chol i ne
receptors fromthe group consisting of. senile denentia of Al zhei rrer S
type; Al zheiner s disease (AD); Lewy body denmenti a; xed Al zheiner's and
Par ki nson' @mogb@smthmngwemmo Wﬁ'ﬂ‘é’"‘{"mﬂﬁmﬁrﬁ’% {3"Fenporal denmenti a;

vascyseg mﬁgﬁgﬁgﬂ 8f a Skt Mﬂjyneu-thh-uﬁ-chazaespsbﬁtléd hem a/ head
| pa depatene PRl £ e S h”m" ?55 it e G A 0
cogni dnd\cemphyaids esordiiy th claith m,obm@ mmmbmmmmmmmoﬁam%r s,
catt er}nl Sinle d,efgéo%c cg Iis%%%earn f_o e caﬂy acceptable salts thereof, in the preparation gf a

,. pharmaceutical composition for stimulating the M1 muscarinic receptor while minimizing adverse side-

. effects due to stimulation of ther mACHR subtypes. |

[n accordance with a nineteenth aspect of the present invention, there is prowded a use of a compound or a
mixture of compounds selected from the group consisting of compounds of formula o

t AF267B .and- AFISO(S), or racemates; enantiomers, geometncal womcré
diasteromers, tauﬁomem and pharmaceuuca]ly acceptable salls thereof in the prepamuon of a
. phmmaccutlcal oomposmon for:
mhiblung the release or synthesis of beta-amyloid pcptnde (Ap)ina mammalian cell, tissue or
~ organism; .
Sﬁmulatmg the M1 muscarinic receptor and retarding oxidation in the kuuty of sa:d Ml
muscaumc receptor - Y

s
e
i




concentration disorders); hallucinatory paranoi d states3Neambér@oed and
attention disorders; sleep disorders; post-operative deliriun adverse
effects of tricyclic antidepressants“® adverse effects of certain drugs
used in the treatnent of schizophrenia and Parkinson's disease;

xer ost onj &levatingntha , leyad mfr secieted sfoan défothe cronf ansilaidtgenis \nlybitd precaictti grofehr eni a,

~ schi zophreni a CRBPPE) %QHMII%HI @&&%Qp%#lﬁphl zophreni a, paraphreni a,

schi zophreni f orm di sorders anxi e ar’ di sorders; nani a; nood
st abi | i zaPFHHNE CSEYRAAL IS npai rrents. after removal of certain gliomas:

tardive dyskdasies i lcvekofdes pepade i thettin A% MAMMVAIBE ah DEF-ADleve PR IIFh e
post encephal i tbc amesic syndrone; AIDS denentia; menory inpairments in

aut oi mmune di séasés. incl udi ng lupus; multiple sclerosis, Sjogren's
. syndr one; mbﬂwtmglthmﬁmegruanﬂymdoﬁﬁmEmaﬁhaindml@ml@s@aormﬁgﬁﬂi@ryl, | npai rment s

D 2D CaleSR R334 VMR R M ABMLPO DAl gk ST 3Tt L1 and

termnal illness; xero , vagl na i nmune
dysfunct i deseeasing gy h H@Fﬂhﬁ&’bampﬂm%mm@}@phguﬂuabrmamf ood i nt ake,

i ncl udi Ngddosehéing airei BeIRATEMnkB in REThL cGRNIENi tal or ni thi ne
transcarba Ias%ﬂgf I ci enc oI | i vopont ocerébral at rophy; al cohol

“wi thdr awa %ﬁﬁ t signpiuteDatharay i Aomammalian ¢rlh GissNe OReTEERME: synpt ons and 3
-Noevenber mmgﬁsmmmmbﬁmmhaﬁaam Hunti ngton's chorea; progressive
supr anucl&mncag@aﬁ%%coﬁw%%g se; Fri ‘edrick's at axi a, Glles de la

Tourette dise ; glaucoma; presbyopia; autonomc
di sor der drepting indi rn@mmgiseﬁw iaspaciatbd gmhtlmpmreﬂ@hblimghc ﬁﬁétiohldryhsaﬂeb whaseict i on

such as infl angBeb ¥ iRBNEL. i S& m%‘ﬁﬁmﬁd&g%; seases&vr;th 1; t? arrhea,

consti pation, gastri c acl d secre Rcont’i nence,
asthma, COPD; 2&iHgholipe secaptarst Qigﬂé?rgipmeaonsmgng:eﬁtmlc qua pﬁhézbaimedervous

System di seaseys Aiemishia Unedy XA LAY by el "MEs Al lifebO b N0
brain, nervou fﬂﬁl’% em,. cardi ovascul .ar syster | nmune ¥st em neurocrine
'system gastr y flispaseywplli %acbﬂe‘éﬁ%c@ﬂﬁ’ fenjo-toumeral rfemgitiah yasculapy e
€O (rj nea, dl uggs dementiag stioke/isolicnd4, INIID edjbxﬂﬂﬂéi %&I&mhgdﬁmgbdgqhw chibiatd on i's
nmedi at e y Cakl rec r . subt erein sai st uncti on
i nvol ves: br almr%tﬁa%ylﬁg? ghw“aﬁg'g‘fdg g%sag?tgd mﬁl“?’é’o‘&@ﬁ“@?ﬂ% maldcognifiyze -
- ( GSK30) - nedi airephirdicstor@&CT;; MEU qmdnowcn to "R po@EBRO dytfakdtion - (Bsadiged
_ danages, dysfgp s O e ster.ol em
and/ or hyperli pég %% rr£ec3| at egﬁglg%gé%rde'&ysﬁ“ﬁ'é’f‘%ﬁ%‘{ é}s r%ei%cé‘i‘ aid
Wi t - medi at edeaeeationdscadamy hetlidinaters-parangid states potidnahadragiaitias discidery: |
hyperglycem agledli @ligdes p @Q)?,g,g ROUS; r%g a S trrqﬁ 2838s, or
conmbi nati on '#@addltlongl ISE fa?c:itor %g?riedigﬁéegése ‘é& %Pﬁ:ﬂ)r Ui ve
- apol i popr ot ei #¥ e gifects eftograia s usadrin th twhaen@loﬁbqhamp@rpmad%i’mhmmnbn has
been i npli catdisbase; ﬁ%ﬁd{hﬁganoiﬁﬁllﬂl&n HFTRE ?hrem
Al zhei mer' s di n%SD) del ay of onset tag‘?op%nﬁélo{l E%Eﬂhns gé%zg rent  at
risk f_or dev el ﬁ‘ﬁ?"i?& QYD h oWk dd¥Rint latg, e@ﬂcbbrsgtnz@h;m@; d pamaphrepat hy
. (CAA), ! cer emchbommﬁfamdeﬁsomersf ritie); LEIFBME BordGRE Hahl; nRRACHhRizatiGIEN i @,
hyper | i p| dem a
cogmtwe impairments. after removal of certain gliomas; tardive dyskinesia; oxldatlve
stress durmg oxygen therapy; aphasia; postencephahnc amnesic syndrome; AIDS
dementia; memory impairments in autoimmume diseases including lupus, multiple
sclerosis, Sjogren's syndrome, chronic fatigue syndrome, and fibromyalgia; memory
impairments in atypical depression or - schizophrenia; pain, theumatism, arthritis. and
| termmal illness; xerophtalmia, vaginal dryness, skin dryness; immune dysfunctions;
' neurocrine disorders and dysregulation of food intake, including bulimia and anorexia;
- obesity; congcmtal ornithine transcarbamylase deficiency; ollivopontocerebral atrophy;
-aleohol withdrawal symptoms; substance abuse including w1thdrawal symptoms and




hyper chol esterolem a, nultiifract denentia (MD), strokenédegbenoes M D
combined with strokerschential/head in¢firy, conbined M1) and Al zhei ner's
di sease, human head injury, age-associated nenory inpairnments, mld
cogni tive i npaistbssitittiop ViSrapy; Mgitington's oledress progoesAB; supiapwlicer paléys Sicke diseaseni a,
schi zophreni a, mREAFECkME GRLN ZRPHY ?ﬂa@euepﬁ{s 0T 9dbdls LAEMRR; glaucoma;

Y n

dysfuncti ons, neug}c')cr_i ne disorders an sregul ation of food intake,

i ncludi ng  bul iPRYS8YCRHA 241RBemRK | dsordgs ’@Fﬂ%‘d’ééWF‘E?‘%“OBBEﬁSFQmFCﬁ‘F%H?QLWOWd I'n
accordance wi t urtibiesuth @b NnfkaRasbryObowd) edipdaes GRitable\bowEll Syhdrdniegrdiarilea, .
pravided a use of .a_conbi nati.on of. a conpound.sel ected from .group
consi sting of ﬁﬁ?‘@l}ﬁ}on f‘clgﬁ%ﬂmﬂﬁ‘?Géfgglcerfﬂ’l‘g%%ﬁcgﬁtﬂevca@%é%?’a g’salts

t hereof or ni xeedes of such conpounds or salts, and (b) a conpound sel ect ed

fromthe Qfe%}RinEQ:P%iéﬁdgr& £ ltoﬁg%ﬁpﬁmﬂpﬂérb&fsﬁgﬁgr?l?gse&g %&E e BOB}sAREtion in

bet a- anyl 01 ds and conpdun Ind to a 1n the preparation of a

phar maceut i cal °BoRHHEFE Phthe rfollovings hirgingnesyous csienm neprdieveaqyas |SYS{sa) iGmgne

i ?Egi opat hyt 3 Neyswtfﬁ’gefeu&te.%@ syé@m @asﬁ@&?’sﬁ@d‘[‘%ﬁst%té} @g%@gtani flgizc%o;ine%&ﬂe@t of

e present invention ere is proyided a use : .

phar maceut i cal i 8%‘88139‘5"5?’@’%55\%"? gr pfher wgrnsgyhese Y?‘F)?@?}P’érgﬁ'f fupgiog Jpmedipid > of

pEar maceuz i ca: by nascapicatrbeptaratubtypésh eviendn isaid tdyefupotiop dneulvesn brain amyloid—t )

phar maceuti ca r . .t he
pEALTRR Rishiaal, gt el gglﬁaﬁageeﬁws% NosRopRAliAOPALG IS Bl plo¥in

anelioration of s enra. I'n ac ance

t went y- second yppebespborylatien-pedistedh tdeinagesn tdysimetiohe oe dissages;oGNbe@ndy NSt ur e
of" AF292 or a Lk bGal C S h a St one
IRPASRAERILLAE! bid fﬁ%@hh&mﬁ%&t& o AcfhotoRS S br

* other conpound selected fromth consisting o .
. phar maceut i caldispassec efnimmpdiatedy| signaling calmormglitienrmpaimpent of AeHEPbSiGval | v

accept abl e sallypédgBeanih; difbeRECHIGRNES JHowih RctoMBRddtddliscses SR @BinbRbtisnNe
rovjded a process_for the Myaration of AF292,

present invention,..there js >
conpri si ng reé’éﬁaﬁa*"?fﬁf'fﬁbﬁ%gw frGstaasdbpt Aol vs SPORRIRIIISR Exer. F%%r an
amoni um sal t ianvhi¢hS) cRolifergRRadysfabition Had bagi Huplic@ttd ihdi@lingd Rédilendedentialepr

tceting the ' .ni | so -om | n..acco n ith a nty-fourth gspect of
t he Ipr gsent iZrﬁ@%f‘“%ﬁwme@gfwweo@gﬁag@gfﬂsq Héx\sé tBE’HEP %ﬁ%& in

the preparati ehrisk far qielopime AD| Lewy bodynpandntib,Ocerdbul atnyidid frgpidpathyt(CAA),

schi zophreni a or the anelioration of synptons of, schi zophrenia.. In-
acct i bdance wicf"r%{;a t%?\?@’ﬁﬂ%ﬂtoﬁ%&q %fmffﬂ?{fg’ ﬁ?sg‘glgﬁtderf‘ én?’?%“ﬁﬁl"f“ﬁ‘é‘%e i s
provi ded a usypsrchobesterobepriy onudidifradt d6mEntiar(MIDY, sholeiast@mix) MIDf combined with

phar maceuti ca efelzyelo LLj . dr n .Schi zophreni . t he
ramel i oration (k)'iF synp O%@&J@@h%&@)&%%ﬁ% -rrsa‘ésr?gsg’ @%’%hggd mju?yr,

- twenty-sixth ageprssecialéd méreorp irepimtents midd cognitivet impaianéns MCHy Middondusbmpound

AF267B for use AD)bibdl@ disér@R iaRA bchRbph® il ingRIFRER AR ofNenth Parapheefial N T he
anmel i.oration ofsynptonms of schizophrenia. In accordance with a
© twent y- sevent inmwsedisfusstiond mepoeringrdisordevemd dysregulntoneofi foo ingakiedingiuding

conmpound AFZ%mwmcﬂﬁo‘gﬁ?ﬁ@gi%égﬂwm“ml body. In

accordance.with a twenty-e € presént invention, there is
provi ded a human or

In accordance with a twentieth aspect of the present invention, there is provided a use of a combination of:
@ a cq_mp()und selected from the group consisting of AF267B, AF292; and AF704B,
pharmaceutically acceptable salts thereof or mixtures of such compounds or salts, and
(b) a2 compound selected from the group consisting of an immunotherapeutic compound against
beta-amyloids and compounds that bind to amyloids,
in the preparation of a pharmaceutical composition for treating or reducing cerebral amyloid angiopathy.




ani mal bl ood contai ning the conpound AF292 or a phar macensvesdtd po@ccept abl e
salt thereof. In accordance with a twenty-ninth aspect of the present

i nvention, there is provided a use of 2§e conpound AF292, or a
pharmaceutically acceptable salt thereof, in the preparation of a

phar maceut i arinic receptor
and ant agonlcﬁz}}dcﬁg&tﬂﬁ %He&gfispisﬂéepotf E&éeﬁ\ﬂv&?n%& Eﬁ%)%ed%(%eg 2h There is
provi defl ﬁlﬁﬁ%cbﬁ?&nvchnu@rﬂymmmﬂwdﬁemﬁ@r bt of %ound of

the f d
byerl (r)1r lggr?éli)%ﬁméﬁﬁﬁmug nt g?ﬁ?ﬁs%ﬂ &b?&%eagh%g&%pdﬂa% i's_ se] ect ed % %ran&fhe
group g@'ﬁ@‘? %WﬁaltefmhwW@ ameliorgtiogyof gymptampcof schizogbreniay v and

wherein Ris sel ected fromH, CrCs straight- or branched-chain alkyl, or

- CH2- P( =OXOR) £sordafte em)péwﬂ%sm@‘%)p@em @?,the?eﬁs;% Z, dis seI ected

fromthe group con5|st|n O eis

sel ect@mmﬁngﬁro&wh@@ﬁgm agqcptabje, glt fh@‘@ﬁ bWSOZRG} and
N(Q@E@ﬁipounﬂsel%ﬁﬁnﬂﬁmwmﬁ ARDGBp@ e cutizialh a@gptfablgmlt—ithmfe
al kyl ¥ ﬁaue%gtléﬁai( tagln wo . 30 or three phenyl-s, C .6 aicoxy,
"C2a hy?qu 159 ASA 584 %‘gw%’i- kynyl; R5 is i ndependent | y

sel ected from $ Cl 6 al kyl optionally substitut ed by one, two or three
phenyl s, p nyi. .6 al kynyl

subst i t ut eg}"g‘ﬁ"e‘a‘l‘ny' %énﬁ%%@é%%%wﬁ%@“ i e B Bhined 0% 65550

PCT/ | Lp@b@s@ wmqaﬁammmm eumgxisamracafg apitiknyally h‘émw foipptidone- 6

al kyl t 80id | eltil ttich opticunllly d&profeoting the
cycl oaI each opt [ onal |y substitut ed b rom 1% 6. hal ogenh at ons,
hydr ox Fllgniwgen 3m-  ary| substit ut ed W|th a hal ogen, nitro, am no,

hydr oxyl , or CF3 group, and Cl.6 al kyl substituted by one, two or three
aryl groups

o o Do gt iAo Ao s SR rsen iettiobhet e Bsea g pRof e | 4 ™Y1

benzof uompythd AERETERASIpreparatititibfia @ﬁﬂnyioembe Eotpbdtion Ry the uu&ﬁebamzchfzbmehxa
pyr azol yI i ndol yl., isoindolyl, benzimdazolyl, purinyl, carbazolyl,

oxazol yir for{hapmelionation of sympfems ofsblzgphreniay 2 5.t hi adi azol yl, i sooxazol yl |
pyrrolyl, pyraéolyl qui nazol i nyl , pyrlda2|nyl pyra2|nyl, ci nnol i nyl,

In accagdance with a twenty-fifth aspect of the present invention, there is provided a use of the
compound AF267B in the preparation of a pharmaceutical composition for the treatment of schizophr_ﬁnia;;br

for the amelioration of symptoms of schizophrenia.

In accordance with a twenty-sixth aspect of the present invention, there is provided a compound
AF267B for use in the treatment of schizophrenia or for use in the amelioration of symptoms of

schizophrenia.

In accordance with a twenty-seventh aspect of the present invention, there is provided the -
compound AF292, whenever located in a human or animal body. ' L
In accerdancq_wiﬂl a twenty-eighth aspect of the present invention, there is provided a human or

animal blood containing the compound AF292 or a pharmaceutically acceptable salt thereof.

In accordance with 2 twenty-ninth aspect of the present invention, there is provided a use of the
compound AF292, or a pharmaceutically acceptable salt thereof, in the preparation of a pglarmageutical

comppsition for both stimulating the M1 muscarinic receptor and antagonizing the M3 muscarifiic receptor.
i




pht hal azi nyl , qui noxal i nyl, xanthinyl, hypoxanthi nyl, andowte&izdosyl; or an
enanti omer, diastereoner, racenmate, tautomer, geonetrical isoner, dieter,
netabolite or 10 pharnaceutically acceptable salt thereof, R\W\ wth the
proviso that when Ais Ris -CH3, a i2® S, b is -CH(CH2CH3)- and d is

-C(=0) - then e is not -NH (AF267 or an enantioner thereof), and with the

RN C rther vi so_t hat .ywhen is , Ris -CH3, ais is -C(CH3)= and
dis REe® xﬁaia i gecoipgen oy i@@éﬁ{‘@)"f fho eqti & ForgpAAAT e Rl O

i nventA on, S i Sbhet er oar yl sel ected fromthe group consisting of indole,
pyrroki ddny pi derl di nyl, piperazinyl, furyl, pyridyl, pyrimdyl, thienyl,

i sot hi , Lﬂﬁhazolyl pyrazi nyl, benzofuranyl, quinolyl, isoquinolyl,
"benzot hi ényl , |soH@hzofuryI pyrazolyl, indonI, i soi ndol yI,
benziwﬁdamolyl purlnyl carbazolyl oxazolyl t hi azol yl, isothiazolyl,
1,2 S tl 0 I qui nazol i nyl,
' %b:da2|n%$ gpﬁ?}razmy agﬁﬁﬁg%m%AF&%%ﬂﬁﬁ a2|n§€%'£ qUInoxallnyI
thﬂﬁyw @ﬁﬂ@ﬁmvmﬂﬂwgpfdlnyl 5-azacyti di nyl ,- 5-azauraci | yl ,
triazolo di nyl m daz yr|d|n —pyrrolo rinidinyl, and
_pyrazolﬁﬁ?fhnl yl . n an e odlnent offthe in ion, the conmpound is a
~di et eRN und M ne NRS*~ and the two fornmula 1
nDietie re a I romthe group
consi stiyng of - (CH2j a and (CHZC» , wherein nis 1td 6, or an enantiomer,
di astergqnmer, 25 rgcenate, tautoner, nmet abolite or pharmaceutically
accept galt tpereot, In an enbodi ment of the invention, the conpound is
sel ect/e

" spirof4.5 -am ne] - N-oxide; N[(2-Ethyl- 8-nmethyl- 1-oxa-
8-aza- splro[ @fidec- 3-ytidene)- am ne]-Noxide; N{(2-Methyl- 8-phenyl-
| - ox f 3 %)?ag o¥LAenmhi a- 4, 8-di aza-
‘Splr§Y %gﬁ%@hﬁﬂ%ﬁ%ﬁig??gmgn%#&ggﬁox gk%é -b?sﬁggiggghyl- 1-t hi a-
4, 8- i 0rs$nro[4 5] decan- 3-one (AF286): 8-Methyl - 4-pyrrolidin-
xmylnp&hwyR?ﬁrthhar , 8-di aza- spiro[4.5]decan- 3-one (AF287);

2-(1- dr - 8 neth 1- a- .4 di pi ro[ 4. 5] decan- 3-one
- (AF2 kfé¥ g¥ﬁ§1 ﬁ@%%§TN'é&%Q 'CQS? éaﬁﬂiﬁéhlaza- spi ro[ 4. 5] decan-
3-onee (N:mi)ed frpuy Phed gomwOISGHNE of @iy JCHRS, oNFTy) - ~1*Blfxet-N§ﬂ02RGI* e S- ‘
4, 8- di 1@ ro[4.5] decan- 3-one (AF288) (S)-2-Ethyl- 8-nmethyl- 1-oxo-

12 4-1 8y di az spi ro[ 4. 5] decan_35 one (AF30 2- Ethyl 8- net hyl -
1 R R e H’deR?{l‘iP @efa%@@méwm%%o peliyoytetiis] byt i |

- 30- - -orthree-phenyls-C.BalkWE aa&egan@[ﬂ | A3/ 00357 4

decal ¥ %?%Eé%é‘%&“?‘o%r%ﬁwﬂﬁﬂ”ﬁé %‘ifhs %%F%@w (I

slagglth oup\consisting of. N [(2,8-Di nethyl- 1-oxa- 8-aza-
] .

1At hw&coxm Cae herrapyalky -f%lfenylsq?m@,&mafhs et@ﬂm’

4- (3-1Hindol - 3-yl - proplonyl) 8- met hyl - 1 thla- 4 8- dlaza- spiro[ 4. 5]
decan-3-one (AF704); (S)-Ethyl- 4-(3-1H i ndol -3-yl-propionyl)-8- nethyl
1-thia- 4, 8-diaza-spiro[4.5]decan-3-one (AF704B); (R)-Ethyl




5 4-(3-1Hindol -3-yl-propionyl)-8-nethyl- 1-thia- 4, 8-dsRa&mber 2006
spi ro[ 4. 5] decan- 3-one (AF704A); and 2-Methyl-8-nethyl-d3-1
flua- 3, 8-di aza-spi ro[ 4. 5] dec- 2-ene (AF402), or an enantioner, diastereoner,
‘racenatwo os/eazssaner, geonetrical isomer, netabolite, @cTao3pdisr maceutically
acceptable salt thereof. In an _enbodi ment of the i nvention, the conmpound is
AF292 or a pharmaceutically acéept able salt 10 thereof. RNC In an
errb(Rﬂ isnselettedofiorh s alkpl.ails niboxy, Clwﬂ«ytﬂnmdlmﬁydr@cyalqd,drmemmi (o‘lnﬂﬂenyi, Ais Ris

S ( el
5. Etajfl‘n lg-;%yc Q.kﬂvl eaéﬂ:g_tlg Ay &0 ro eg bg?rgm lc}:“%o en%?xsq%'lﬁ%xy .5alvkyi arSt

-1 -t ecan- one , Qr an énanti oner,

di a§¥bé?“§‘6%ﬁha§@%tmﬁb§mﬂ°’lh§w or - HeHRy ad ch-aﬂlfyéﬁﬁﬁt‘mt?ﬂbﬁf@?e Yfet abolite or
phakfraes Uiyl cgaiuby Cag stk tiddolepissiaddlyl! R@iantl, 3-bipedidinyg heikiddbiyipthienylf t he

th d S)aoi ELh t.hi
o T2, SR RO Bl T bl peboali il BBl
i nveymmm ingiglel, Eolmpalyln benzisidamylyl purinyly Icarbalwlwhloaazolal ghiggpll dsothiazolyl,
spi r1<2[54th§&19a%%%&x%§1( )pyraf&&i\l agmabdlmﬁn Bﬁmgyl g,gﬁzm of chiEnyinvent i i on,

}\I?eRgﬁg@ou qa*awﬁwﬁ,gg a wher ais -0-, dis

‘E‘?Yércerrate t aut oner, georretrl cal

| Somerap chiamtimer, ndissteiooiet, ea@maqahmme@Lgeomanhday imoes pliady) memladhte bhereof. In
n ﬁﬁg@ 1 tion, bis -CHCH3)- and R3 is -CH3, i.e.

Iﬁl- ?@@g‘!ﬁ % Fep ?E(S)a%%t?& a- spiro[4.5] dec-3-ylidene)- nethyl-am ne]-
N-OXIde (AF600) In an nt of the invention, bis -CH(CH3)- and R3

odi

1s benzyl, i.e. N[(2, o net iyl - 1-oxa- 8- aza- spiro[4.5] dec- 3-ylidene)-
‘ bgﬁﬁ&a&%ﬂﬁrﬁd@ﬁb ﬂaﬁw_ﬁén@xfs de O4)R is I-GHgﬁhS Ggﬁ)igc%lﬂ(e}mam? aﬁ&lliais L@(#G)g,t ion, bis
- - met -oxa- 8-aza-
Spi &hgfﬁ sﬁaglgl'@ﬁpr leerggref)ﬁpanﬁi glgné]ne] - N- oxi )ée (AF605). In an
enbodi nent of the i nvent on, is -CH(CH2CH3) - and R3 is -CH3, i.e.
N-[(2-Et hyl - 8-net hyl -RN. oxa-£8-aza- spiro[4. 5]
dec f3m ﬁr@l%%%&ml r am NR Gaicgie, a(lé\Eﬁpi&)C(cHg—@ﬁu enbadisrrets of the

|nvent P CH(CH3)- and R3 is phenyl | N-[(2- Met hyl - 8- phenyl -
1- oRAE-CRlAAE] 559@}0 30 [4.5] dec-3-yl'i dene) - met hyI am ne] - N- oxi de ( AF602).
15n an ehixo dinhatihend bf théraventing RE is hetprodriieeleaetpfmumitie gtsu;epomwfmdolﬁher ein Ais

| rac g%@ﬁy]f }Ul%egi(ril%lg ’Pdl grg%'ﬁﬂl,:_\ll ca) pﬁ'ldg' g :‘gﬁ&c@ﬂ atﬂiteﬁﬂ thlbaﬂ)r I'te or

phaPazek: bengpfspnge uisplh| soguiplyl, + brarodimyl | iso W@%omm igfolylne 3
Noveéamﬁylge&@mét&gﬁlm%mﬁ 1&:@%‘1}@,0@520@ isofilagiMl] DA S-tiadiagolylCH( CH3) - and

?35'13% %?@f,]ylpgm%el Di 7r dro %mraptgﬁxalﬁ?] ro Jﬂ%} azabi I%EQI\R%% 2.2 1,oct ane-

268 b guiinewelityl, ofanthigyl, |hwemﬂ1myi, ptehidindo ﬁﬁwmﬂmyls %amunqdmhj rdhzolbpyridinyi, A is R
imidazolopyridinyl, pyrrolopyrimidinyl, and pyrazolopyrimidinyl.

In an embodiment of the invention, the compound is a dimer of a compound of formula 1,
wherein e is -NR>- and the two formula 1 moieties share a common group R’ which is selected from the
group consisting of -(CHy),- and (CH;O),-, wherein n is 1 to 6, or an enantiomer, diastereomer,

25 racemate, fautomer, metabolite or pharmaceutically acceptable salt thereof.

In an embodiment of the invention, the compound is selected from the group consisting of:
N-[(2,8-Dimethyl- 1-oxa- 8-aza- spiro[4.5]dec- 3-ylidene)-amine]- N-oxide; N-[(2-Ethyl- 8-methyl-
l-0xa- 8-aza-spirof4.5]dec- 3-ylidene)- amine]-N-oxide; N-[(2-Methyl- 8-phenyl- l-oxa- 8.aza-
spirof4.5]dec~ 3-ylidene)- amine]-N-oxide; Thia-4,8-diaza- spiro[4.5]decan- 3-one; 4-(2,4-Dimethoxy-

30 benzyl)- 8-methyl- I-thia- 4,8-diaza- spiro[4.S]decan- 3-ome (AF286); 8-Methyl- 4-pyrrolidin-
1-yhmethyl- I-thia- 4,8-diaza- spiro[4.5]decan- 3-one (AF287); 2-(1-Hydroxy-ethyl)- 8-methyl- 1-thia-
4,8-diaza- spiro4.5]decan- 3-ome (AF298); (S)-2-Ethyl- 8-methyl- 8-oxy- I-this- 4,8-diaza-
spiro[4.5]decan- 3-one (AF299); 4-(2,4-Dimethoxy- benzyl)}- 2-ethyl- 8-methyl- 1-thia- 4,8-diaza-
spiro[4.5] decan- 3-one (AF288); (S)-2-Ethyl- §-methyl- 1-oxo- 1A*-thia- 4,8-diaza- spirof4.5]decan-

35  3-one (AF300); 2-Ethyl- §-methyl- 1-thia- 4,8-diaza- spiro[4.5]decane- 3-thione (AF510); (8)-2-Ethyl-




is methyl, ais -S, bis -CHCH2CH3)-; d is -C(=0-; e3iNsveMBer200berein R5
is selected from5 -(CH2)3-indolyl and -C(anm)-(CH2)3-indolyl, i.e. 2-Ethyl-
4-[12-(1Hindol -3-yl)-ethyl]- 8-nmethyl- 1-thia- 4,8-diaza- spiro[4.5]decan-
3-one (Wb 69gorsser 2-Ethyl - 4-(3-1Hindol -3-yl -propi ongrnL@uie hyl - | -thia-
4, 8-di aza- spiro[4.5]decan- 3-one (AF704), or an enantioner, diastereoner,
geonetrical isonmer, racenmate, nmrer, dinmer, netabolite or
pham(&&lﬁbl’bibeﬁkﬂeyulﬁﬁﬂ})amt-@hh}f} Bmliat(- 4;ﬂ|:umzeo§pirlo[l45]3 aarﬁsm@dq'mm);) 2-Brhylt heh |
i nvgnt i-om, .1.he S)e- ELOY 1 3 24~ (35 LH-1 ndol.r .33 V] -pr opi ) s met hyl -
1tﬁ{[%—(ﬂﬁgin§$lgﬁgjz~e§hﬁ]i§ s%?’%f Ofmx%]%’%glgzﬁ_ -%Or[\%s]( 4@;@.6‘4%%#%2 F@ylal SO
pr o¢i(@dH-indel-3rabmenienybel-wethi- thie di¥ctiizasniro[6 5] depra-3iane O70ONCS1-Rbyluse of a
co ”FQMH—h&i—B&P;Er@@i&@I)(&L&ethy@f1-@13:7 %Mﬂ&d—éﬁﬂiﬁ[ﬂ.g]dﬁléaﬁéioﬁé @@Em); (Rﬁgt?ymalt Ie
au . ri.cal. jsoner, dinmer, . nmeta e or phar utically
o AR PGPSy b St SOUr Bl G D Asn
c onBadéthyl-Gmetlyhd;alnthinsdifodlszawpito]©f jdéckieene (AF4A2)i on, t he conpound is AF292 or a
pr o 2 ceutical | pt: of either AF292
b S ik, qrenbal? @Borh, RIAERC Ahlris, ekpREREPARLE BERI, of g1 <
AF2 Birsmaseuticallpecenigbls salithasofy acceptabl e salt thereof. There is al so
provi dem ah BmbBeisn S einwhiidh, @6 codPoRd i BFI02 of a fHatnacdQIly beeptdleRhlar maceut i cal
IQOTTH{%%OP on conprising at |east one conmpound of formula (1), or an
nant1orer, diastereonmer, racemate, tautoner, georretri/aa-l—\;sorrer, di eter,
met abolite or pharmaceutically acceptable salt thereof/ 20\and a
phar maceutical ly acceptable carrier, diluent or exciBNent tRerefor. In an

or o b @ikt f i VAL, Bt obint RGN A, T Do) Mt of (he
p uti y o S .
invgnt ifon® tHe &roﬁug‘(&igﬁﬁ%%?» 8r % ph"ggﬁ)éeu‘ﬂdcaq | ¥ acceprabi’e salt

t hep-@tiyl-1-Hied,8-diaga-spirejd. Shleaui3chae (AFS04)S opsadanatdmat, tdlastaronpithmoihetaiat  of t he

i nv i of. Ie I . Nl Ce I eceptor,
. g o] rr%rB tg?%a&l %?%%ﬁ;?@g%gwe%ﬁfx%ﬁ@%ﬁ%@%ﬁ 46& i caci ous

mountt ¢t & n evverinyf rtegm QERBOWHR olip 1 i n§eof+TeMdounds of
LU B et abol te pr Ahamapeutical ly
| accepg:bﬁhe%?g%ﬁnhegeﬁe. mvention, oca?lﬂ%lﬁ'% Bf G%)!’?gtm'vglﬁ@\ab nﬁ%‘%g’ conpound
i s ApipRS]decare3-preddF20d).of AF292 or a pharnmaceutically z\z&&t_a\ge sal t

pro

thereof. In an 30 enbodi nent of the invention, the prodrlig I"s AF267B or a
pharmaceutically acceptable salt thereof. There is al tded in
accordance wth an enbodi nent of the inventiagn a conpound of/ RN~\ formula
(1) whePap frmbpdimentofithe inveption, the pampownd is gjeompoundwhaFind 5or  Nm—Znarft i oner ,

20 agt-©He TR -O-r R eAHR Y0, @ Uh eE@tiom e Qiisdrdone A [raceB e Riutoneh,  gesmetmaat abol i te or
phat maceut | .accept able.salt thereof in the preparation a
Phapiage driebaneabsi@ SERMBR B sedelBIC R dfvor TR GRoBER bl T
r ec@yension,ahis r eCH(ERlarg awsl RAl it i -6Hai be. tIE2:3iinethyly Loka-s Giags- Mpirethdtar i ni ¢
r €C aRL Y liderd) NSRS 12 N0Gide YOG, Q9 25E8RoREIAP B AR3RE0 is TIRCE)I S al SO

provi ded .in accordﬁq&re th an enbodi nent t he invention, a ar maceuti cal
c & i Biltef

i AR mpf R imisar Pt SPI&E@%JPW SeAPS eEarbaci ous
28D bindxidaf (AF6G0.NI0 an mbbdiment of the invention, b is -CH(CHs)- and R’ is isopropyl, i.e.
N-[(2,8-Dimethyl- 1-oxa- 8-aza- spiro[4.5] dec- 3-ylidene)- isopropyl-amine] -N-oxide (AF605). Iri an
embodiment of the invention, b is -CH(CH,CH;)- and R? is -CH;, i.e. N-{(2-Ethyl- 8-methyl- 1-oxa-
* 8-aza~ spiro[4.5] dec-3-ylidene)-methyl-amine]- N-oxide (AF601). In an embodiment of the invention,
b is -CH(CH;)- and R® is phenyl, ie. N-[(2-Methyl- 8-phenyl- l-oxa- 8-aza-spiro

30 [4.5]dec-3-ylidens)methyl-amine]-N-ogide (AF602).
J: N
AN

In an embodiment of the invention, the compound is a compound wherein A is C
R is -CHs, a is -O-, d is =N(R*)=0, or an enantiomer, diastereomer, racemate, tautomer, geometrical
isomer, dimer, metabolite or pharmaceutically acceptable salt thereof. In an embodiment of the




R\ C formula (1) wherein Ais Ris -CH3, ais -0-, d isndeRba®ooer an
enantioner, diastereoner, racenmate, tautoner, geonetrical isoner, diner,
net abolite or pharmaceutically 5 acceptable salt thereof, and at | east one
phar macewg aamedsky acceptabl e carrier, diluent or exci pcgntosobdzerefor. There
Is also provided in accordanceng?lvith an enbodi rent of the invention a nethod
of stimulating the ML nuscarinic receptor, conprising adm nisteringtoo

apat ineetion, b in€ECE)ed G iamethIN.CDéHirbCHaetiyispas plabbigllof 20mmosind  of
for %@)3=§ﬁ&ﬁ%l& ah;%eﬁ\l-oﬁlde )a is -0-, dis 10 N(e)=O or an
10 Ia

ena Sstere race taut oner, geonetri cal mer, dinmer,
netabolite or phar maceut ically accept abl e sal t thereoéN There is al so
provi ded in an enbodi ment of the invention the conpoun Et hyI -

4- (4-f | upedentdodiheit st fn%liﬁbﬁ,ﬁe&oﬂﬁhﬁd/ikac&mﬁohﬁcﬁwhée:ﬁzﬁ% az =

sp|r0[4 de i.s al rowde nce with an
enbodi™ ﬂ??]l %“’he mve@ﬁz(Z the u%(’geoc)f’ t’hesﬁ% w%ere oun f%?gcgﬁg‘gr an
ehant(FBreindold pds CEXDEAE);-indoldeirn 2-Ethyk 442 ﬁr&émdolﬁml)eﬁﬂtyﬂ]r Banethyl- 1-thia-

phar apags bpaaq:ﬂs}aecaacmt@b’m &@-ﬁmﬂh@(?qgtmddl.@ i ﬁ%ﬁﬁﬁ%p%ﬁﬁhyp nagd- a

phar eut i ositio bot’h I.mul atjn carinic receptor
and gg‘%a\"fatsl’% §8§ rgé‘?“is@lzr e P 2 gnagfiomer,, diggrerepmer, Beoiemel! SO wi th an
enboclamaig taatbmdrnimemnmetabaliteror @hthweumﬂbubaepiaue saoitgresfi fn anembodipentsi ng an M

USSR i GraRRCBkO, SLEIM.A00rAR. 3518650608 EnAGN Y2l NG 8l cacT ous 20

anount th an enan reomer, racemate,
Hut wireld. S1dws-A198% (AF204B). phar maceut i cal |y acceptable salt thereof, and at

| east or:taeretsawﬁsﬂaadh@@dcbmmsﬁmpmwmaﬁ 6ﬂtﬁé’mvéﬁhbm9ﬁse@facoﬁa§6ﬂnﬂ| ent
ther% I %ﬁe i s al S0 Fﬁﬁlfded in acc ord%g(g:e with a °Pﬂeenb0dl ment of the
i nvetit P8RS Sre¥ e PPy TR Ea PPk BP0 F%h g

act i mefttiolity @ gewmreticdly awopjpble sialh gheaadfii ini the arépagtiomn ofl a Prmatiticalt i n need
t her & Bx:poﬁtﬁbneirﬂcah%ﬁécﬁﬂeit éfmé'ﬂ%an%n, ’éh@%ox&;ﬁlﬂlﬂk‘[&?zﬁ': o %rocﬂf &RF%%&‘E' oner,

) dl ast er eongr racemat e, tautoner, l1te or armaceut 1 cal |

cRhempetically poceniablesiglt of vifier AF792 ogp §@%¥0@ﬁ§%%? WP‘H’&?P&@ Wﬁt h an
er’rbOﬂVdiﬁﬁdSH,th@fyrodrﬁ@slABY@Bterphﬁ‘rh&emﬁﬂly@éceﬁthﬁesaﬁmmﬂnd AF700, or an

 enantio d| astere race net abol it
phar malcgﬁ:til1 I'C ffl‘"lofm acce aCBTe sg“f‘ﬁ] aPﬁ‘él?oéﬁ[flen o e favent epaPh“fnlmg?l of a
- pharmwemomcc‘ampr@ﬁmgp@slmst onre tempoiyest of Brivia) I(Ié,t pmep temuvmer, Gigstanepsiear i ni c
I ec eldatedlorth [agHRNicA] BEinek, ?duﬁéczﬁﬁébﬁﬁt@ or ;?E&%Ja@ednéal@ |a§c9.p19!519 it %Elaoﬁ n
ﬁcﬁ ordance with an enbadi ment the inyentjo ﬁ]rylgceut Hﬁ
np@g.aw hepmsE Y 859y G oar (F FFEPiEE digent Aly™e3- secr et ase
ant aigeantiot the coﬁipbundmmz or ki of AF2R lbea plmmmnemﬂaﬂe:%@ﬁmbla saltaberegfiant i oner ,
di asf el el t. ' tabolite or
phafﬁlnaa%eu g?%c‘ﬁe‘bﬁg‘%)“r (s)' :% gtXIEIere ,&a%gﬁag%ﬁﬁ%eas yg‘lﬁgﬂb&gm
phartheedut | cal | y acceptable carrier, diluent or excipient therefor. 3

Nov embe rrhg @b also\Grovidéd) B atbrdiiicd /vhﬂaoaﬁ/ &3@ihert of the invention a method of
25  stimulating the M1 muscarinic receptor, comprising administering to a patient in need thereof an

efficacious amount of a compound selected from the group consisting of compounds of formuia (1),
A¥267 and AF150(S), or an enantiomer, diastéreomer, racemate, tautomer, geometrical isomer, dimer,
metabolite or pharmaceutically acceptable salt thereof. In an embodiment of the invention, the
compound is AF292 or a prodrug of AF292 or a pharmaceutically acceptable salt thereof, In an

30  embodiment of the invention, the prodrug is AF267B or a pharmaceutically acceptable salt thereof.
There is also provided in accordance with an embodiment of the invention a compound of

/N

RN C
formula (I) wherein A is _/ . R is -CH;, a is -O-, d is =N(R*)=0, or an enantiomer,
diastereomer, racemate, tautomer, geometrical isomer, dimer, metabolite or pharmaceutically
acceptable salt thereof in the preparation of a pharmaceutical composition for both stimulating the M1
35  muscarinic receptor and retarding oxidation in the vicinity of said M1 muscarinic receptor.




There is also provided in accordance with an enbodi nent 3 Révetdder dopgenti on a
met hod of stinmulating the M nuscarinic receptor and antagoni zi ng

p- secretase, conprising admnistering to a patient in need thereof an

ef fi cacgygyseasggunt of the compound AF700, or an enanti-QpEhg33 ast er eoner,
geonetrical isonmer, racemate, tautoner, dinmer, netabolite or

phar maceutical |y accept abl e saﬁt thereof 5 There is also provided in

accor dafeR ihkd pﬁndedTB%bdmﬁ&e % wenuoameat biptﬁe &S & pRfmicBRicalCONpound
AF700, ar, an enant di.ast er eoner, %e g“?i[t g.bol ite or
phafECEHRn LIPIsPe /ﬂ‘lﬁirﬂ‘ SR Rl ey ﬁ%“"ﬁ‘? 8€%\P%FEH°

phar maceuti cal conposi/ti on\for both sti nul ating the M nuscarinic receptor
and ant agoni zi ng y- retage. There is also provided in accordance with an

CTORGRE ) rilbreha8 1 NV N 2RADAIRE G008l is HACRRIRPS bidiibnRRMPY [ S1 NG an

muscarini ¢ receptor agoni’'stic and y-secr et ase ant agoni st i c ef fi caci ous
anofiateresuost, h@ceeﬁpaaﬁanwwe&aﬁl AR0E HDsTe fRFtabolife ot hampasatically acemat e,
3 auicoepedble iRtttk ind MrleastPhietr phaGAHtIQHY layceptalile pirdl] dihga dr dxtigimeof , and at
| eq L .Qpe pharmaceutically acceptable carrier, diluent or excipient

theréfror. There is also provided in accor dance w th an enbodi nent of the
i nvent i Bwreds rise moevidsfl in jeScosdapepuvidh i gmbediment offeec iventipe 2 resthogtdr and

ant Apeikids B8 Mt SR6dafhid Septer CRiirh R ddRlifeAhsStoed billnt!ie ed Hatbdfeft i n need
t hereof an efficacious armunt of the conpo 700, or an enanti oner,

- diastereoner, racemate, tautoner, netab h te ok pharmaceutical ly
acceptabl e salt thereof. There is al so proyided/in accordance with an
e nbefficaciond ampfiinttofie campoent of famol ) wheeinf it he%oﬂnﬂ CHs, ais-O- d s

1d m?% aﬁq%y& eﬁam%ané} , SastllcBha: a&Hae | Gutotherd ges@e Safwjﬁer( B I2dtabofie

E‘Q maceut i cal I'y" acceptab f thereof, in the
pre?fa’ﬁlﬁ'ﬁa‘i?ﬁu%lﬂy%f"eﬁ lesattbsieafcal conposition for both sti mul at | ng the ML
muscar iThie i@eﬂﬁpbﬁfﬂdﬁn(ﬁl ant agodingit NG thbememmuslea&dnmoendr GpeEtel-. There is

aI S ovi t enbodi rent of nventl on a
‘?‘ﬁg% %EQ'PGS T H@%‘Fﬁﬂﬁe‘ %Aba El?l ﬁaﬁﬁugﬁlﬁﬁf 35%15&| MCY" r ecept or agoni sti c
and NBMoalalsmmmvrdetepmrdam agbmnﬂnbgdlmeﬁqudbmmmmamgmo thet he compound

lém? a%ngg& I{;!%dl]:(')’trm Bp%?e#élggﬁﬁ ?ﬁ%ﬂ%@% fagﬁglgllnt hef%eogF anémcéwl 2a§? one
phatrepiblrstIEhres) 18 edppapias of ealfﬂrtpséwﬂc cPfa@ﬁlP%fo batly stpruletine tP?Fgl efor. There

i S ahsariny esspioheald bativatibgorseagae. W t h an enbodi ment of the invention human or

. ani mal A’[l‘h%:qg Qso ﬁﬁ%ﬁéd“ﬁ’k?f&ggﬁﬁﬁp&”&ﬁo&@m%f %ehﬁlrentlgn %E Atm@ di aza-

spiro[ deca r maceutl cally
ac cepipatitian comprisinglar Mlguscarinic agveptoristuleting end~ Wmm@nmafﬂicaw’é bl ood is 30

20 Fca%&ﬂt 8 c8m) AFO60, 3P 2 RhanBQEY. diksirddthee rﬁ&aﬂhtmto@ér, fksboliBVRNt | onOI Ej he
0Q IS NO oC ni ma SO rovli de in
D O Ol oSSl o e DUTRD o AN TRl DO oSl Ede® 4ales0,,Pr oV d |

pl asepiearthdeforni ng t he conmpound (S)-2-Ethyl-1-thia- 4, 8-diaza-spiro[4.5]

decan- 3q, 9@% Q@E@g@dgd Lerac@oragséeanal sﬁgxﬁgadﬁmr g%sféwbp g ea%t abl e sal t

t her eof". the | nv 1 on ocat ed ina
' hunﬁwub*ﬁm&ﬂie Ml %‘%S}mc receser anfHaeiiveRgny seretasnecnpmw i‘@ﬁmﬂ‘ﬂﬂé HEood i s not

| 23 oc%&,ea il HbedihEEITRA efitaciiil MRdunt@ehé conldaiEAFR RO, adra@eﬂaﬁmﬁed @stérébnRE COr dance
an _enbodi ne e inv ion %BE ggtgg_ '
(9 ra?“EfenWm’Pertlﬂ#‘?P ﬁtegr “gffglﬁff?? res ﬁ°3 one (AF292) according to

cl ai m IThemwris alsonptaatisied it eccondance with an embodiment of the invention the use of the
compound AF700, or an enantiomer, diastereomer, racemate, tautomer, metabolite or pharmaceutically

acceptable salt thereof, in the preparation of a pharmacentical composition for both stimulating the M1
30  muscarinic receptor and antagonizing [ secretase.

There is also provided in accordance with an embodiment of the invention a pharmaceutical
composition comprising an M1 muscarinic receptor agonistic and B-secretase antagonistic efficacious
amount of the compound AF700, or an enantiomer, diastercomer, geometrical isomer, racemate,
tautomer, dimer, metabolite or pharmaceutically acceptable salt thereof, and at jeast one

35  pharmaceutically acceptable carrier, diluent or excipient therefor. '




phar maceutically acceptable salt thereof, whenever | ocadeseinBer@otainan or
ani mal body. 3 Novenber 2006 WO 03/092580 PCT/1103/00357 8 There is also
provi ded in accordance with an enbodi ment of the invention the conpound

(8)- 2-wbhwheSsenet hyl -1 -t hi a-4, 8-di aza-spiro[ 4. 5] decparEe8oes{ AF267B), for
use as a prodrug of the corrpound (S)-2-Ethyl-1-thia-4,8-diaza-spiro[4.5]

decan- 3-one (AF292). There is a so provided in accordance with an
enbodi mamhére Gf alsd) @rovidv® it ia€ddrdaite Mﬁf—‘alpﬁmﬁdﬂﬁnen5 ofl @FP@VASon a method of

(S) | 5 di aza-, sp decan-. .3- one (AF267B) as
or Safinc e M B sttt BR o S st Bl o

d ec awil@li med(thﬂz@@) efficplionsenioyntaf the cmmmddﬁd 09, ror ac@etrbdelm éiamrqomean
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blood containing the compound (8)-2-Ethyl- 1-thia- 4,8-diaza- spiro[4.5] decan-3-one (AF292), or a
metabolite or pharmaceutically acceptable salt thereof. In an embodiment of the invention, the blood is

30  located in a human or animal body. In an embodiment of the invention, the blood is not located in a
human or animal body.

There is also provided in accordance with an embodiment of the invention human or animal
blood plasma containing the compound (S)-2-Ethyl-1-thia- 4,8-diaza-spiro[4.5] decan-3-one (AF292),
or a metabolite or pharmaceutically acceptable salt thereof. In an embodiment of the invention, the

35  blood is located in a human or animal body. In an embodiment of the invention, the blood is not
Iocated in a human or animal body.

There is also provided in accordance with an embodiment of the invention the compound
(S)-2-Ethyl-1-thia-4,8-diaza-spiro[4.5] decan-3-one (AF292) according to claim 1, or a metabolite or
pharmaceutically acceptable salt thereof, whenever located in a human or animal body. |
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stimulating the M1 muscarinic receptor while minimizing adverse side-effects due to stimulation of
30  other mAChR subtypes.
There is also provided in accordance with an embodiment of the invention a pharmaceutical

composition comprising an M1 muscarinic receptor agonistic amount of a combination of a first

compound which is AF292 and a second compound selected from the group consisting of compounds

of formula (), AF267B and AF150(S), including racemates, enantiomers, diastereomers, geometric

35  isomers, tautomers and pharmaceutically acceptable salts thereof, and at least one pharmaceutically
acceptable carrier, diluent or excipient therefor.

There is also provided in accordance with an embodiment of the invention a method of

stimulating the M1 muscarinic receptor while minimizing adverse side-effects due to stimulation of

other mAChR subtypes in a patient, comprising administering to a patient an efficacious amount of a
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preparation of 2-ethyl-8-methyl-1-thia-4,8-diaza- spirof4.5]decan-3-one (AF267), comprising reacting

4-ethyl piperidone with 2-mercaptobutyric acid and ammonia. In an embodiment of the invention, the
30 process further comprising obtaining the enantiomers AF267A (R-enantiomer) and AF267B

(S-enantiomer) by chiral separation.

There is also provided in accordance with an embodiment of the invention a process for the
preparation of AF267B, comprising racemizing AF267A and isolating AF267B from the racemic
mixture. In an embodiment of the invention, the isolating comprising separating the AF267B from the

35  racemic mixture by chiral separation.
| There is also provided in accordance with an embodiment of the invention a process for the
synthesis of AF267B comprising contacting (R)-2-mercaptobutyric acid with ammonium acetate and
" I-methyl-4-piperidone. In an embodiment of the invention the (R)-2-mercaptobutyric is obtained by
contacting (R)-2-benzoylthiobutyric acid with ammonium hydroxide. In an embodiment of the.
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4-(acetaminomethyl)-1-methyl-pyridinium iodide with Lawesson’s reagent: -
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There is also provided in accordance with an embodiment of the invention apharmaceutical
30  formulation comprising AF150(S) in paraffin oil.
There is also provided in accordance with an embodiment of the invention a method for
~ inhibiting the release or synthesis of beta-amyloid peptide (AB) in a mammalian cell, tissue or
organism comprising administering to a mammalian cell, tissue or organism an amount of a compound
or a mixture of compounds selected from the group consisting of compounds of formula (D, AF267B
35 and AF150(S), or racemates, enantiomers, geometrical isomers, diasteromers, tantomers and
pharmaceutically acceptable salts thereof effective to inhibit the cellular release or synthesis of Af.
There is also provided in accordance with an embodiment of the invention the use of a compound
or a mixture of compounds selected from the group consisting of compounds of formula (I), AF267B
and AF150(S), or racemates, enantiomers, geometrical isomers, diasteromers, tautomers and -

~ SURSTITHTE SHEET (RULE 26)




pharmaceutically acceptable salts thereof effective to giReesasaeobhe | evel
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There is also provided in accordance with an embodiment of the invention a method for

inhibiting the synthesis or release of apolipoprotein (ApoE) in a mammalin cell, tissue or organism
comprising administering to a mammalian cell, tissue or organism an amount of a compound or a
mixture of compounds selected from the group consisting of compound of formuia (I), AF267B and
35 AFI1S0(S), or racemates, enantiomers, geometrical isomers, diasteromers, tautomers and
pharmaceutically acceptable salts thereof effective to inhibit the release or synthesis of ApoE in said
mammalian cell, tissue or organism.
There is also provided in accordance with an embodiment of the invention the use of a compound
or a mixture of compounds selected from the group consisting of compound of formula (I), AF267 and -
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There is also provided in accordance with an embodiment of the invention a method for

: t\J

30 - decreasing paired helical formation in a mammalian cell, tissue or organism comprising administering
to a mammalian cell, tissue or organism a compound or a mixture of compounds selected from the
group consisting of compounds of formula (I), AF267B and AF150(S), or racemates, enantiomers,
geomedrical isomers, diasteromers, tautomers and pharmaceutically acceptable salts thereof effective to
inhibit fau hyperphosphorylation.

35 There is also provided in accordance with an embodiment of the invention the use of a compound
or a mixture of compounds selected from the group consisting of compounds of formula (I), AF267 and
AF150(S), or racemates, enantiomers, diasteromers, tautomers, geométtical isomers and
pharmaceutically acceptable salts thereof in the preparation of a phammaceutical composition for
decreasing paired helical formation in a mammalian cell.
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admmlstenng to a mammalian cell tissue or organism an amount of a compound or a mixfure of

30  compounds selected from the group consisting of compounds of formula (I), AF267B and AF150(S), or

' racemates, enantiomers, geometrical isomers, diasteromers, tautomers and pharmaceutically acceptable

salts thereof which alone is effective as a neurotrophic agent and which acts synergistically with said

neurotrophins.

There is also provided in accordance with an embodiment of the invention the use of a compound

| '35 or a mixture of compounds selected from the group consisting of compounds of formula (I), AF267B

and AF150(S), or racemates, enantiomers, diasteromers, tautomers, geometrical isomers and

pharmaceutically acceptable salts thereof which alone is effective as a neurotrophic agent and which

~ acts synergistically with endogenous growth factors, ie. neurotrophins, in the preparation of a
pharmaceutical composition for enhancing the activity of neurou‘_ophjns.
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There is also provided in accordance with an embodiment of the invention a method for treating

30  or reducing cerebral amyloid angiopathy comprising administering to a patient in need thereof (a) an
efficacious amount of a componnd selected from the group consisting of AF267B, AF292, and AF704B
pharmaceutically acceptable salts thereof or mixtures of such compounds or salts, and (b) an efficacious
amount of a compound selected from an mmunothempeuﬁc compound against beta-amyloids and
compounds that bind to amyloids.

- 35 There is also provided in accordance with an embodiment of the invention a pharmaceutical

composition comprising () an efficacious amount of a compound selected from the group consisting of

AF267B, AF292, and AF704B pharmacentically acceptable salts thereof or mixtures of such

compounds or salts, and (b) an efficacious amount of a compound selected from an immunotherapeutic
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Huntington's chorea; progressive supranuclear palsy; Pick's disease; Friedrick's ataxia; Gilles de la

Tourette disease; Down's syndrome; glaucoma; presbyopia; autonomic disorders including dysfunction

of gastrointestinal motility and function such as inflammatory bowel disease, irritable bowel syndrome,
diarrhea, constipation, gastric acid secretion and ulcers; urinary urge incontinence, asthma, COPD;

35 comprising administering to 2 mammal in need of such treatment 2 compound a mixture of compounds
' selected from the group consisting of compounds of formula (1), AF267B and AF150(S), or racemates,
enantiomers, diasteromers, tautomers and pharmaceutically acceptable salts thereof in an amount

- effective to treat one of said diseases. In an embodiment of the invention the compound is AF292 or a
prodrug of AF292 or a pharmaceutically acceptable salt thereof. '
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Tn an embodiment of the invention the compound is AF292 or a prodrug of AF292 or a
pharmaceutically acceptable salt thereof.
There is also provided in accordance with an embodiment of the invention a method of treating
35 schizophrenia, comprising administering to a patient in need thereof an efficacious amount of a
compound selected from the group consisting of AF267B, AF292, pharmaceutically acceptable salts
thereof and mixtures of AF267B, AF292 or salts thereof.
There is also provided in accordance with an embodiment of the invention the use of AF267B,
AF292, pharmacentically acceptable saits thereof or a mixture of AF267B, AF292 or pharmaceutically ‘
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0 " " refers to no-_ a ring structures containing
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-cycl mpeikaticallg yobpdblexlis thelostahd )dast oad phanbidetcally acceplable Yartiery difuats to a
@no- el iep'* cyclic aromatic ring structure containing 5-12 carbon atons.

an%l B aryl are phenyl, naphthyl and benzyl. "heterocyclic" refers to
nmono- adwithis pysptérplicatipbhg st ruct ures containing 4-12 carbon atons and at 35

| east ORI MEQY @ Mined HIGiAncREd SHdin! df1-RlcRBdn aldfk, 04 Qanethyl, il §kspyl,0 @ mono-
or bigo%¥o%;l|e% aromatic ring structure containing 4-12 carbon atons

“glkoxy” means -O-alkyl, e.g. to methoxy, ethoxy, propxy, isopropoxy, ete.
25 “alkenyl” means a linear or branched chain of 2-8 carbon atoms having at least one C-C double

bond in the chain.

“alkyny]l” means a linear or branched chain of 2-8 carbon atoms having at least one C-C triple

 bond in the chain.

“alkylthio” means -S-alkyl, e.g. methylthio, ethylthio, propylthio, isopropylthio etc.

30 “cycloalkyl” refers to mono- and bicyelic ring structures containing 3-12 carbon atoms.
Examples of cycloatkyl are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, decalinyl, and norbornyl.

“aryl” refers to a mono- or bicyclic aromatic ring structure containing 5-12 carbon atoms.
Examples of aryl are phenyl, naphthyl and benzyl.

“heterocyclic” refers to mono- and bicyelic ring structures containing 4-12 carbon atoms and at

35  least one nitrogen, oxygen or sulfur atom.

“heteroaryl” refers to a mono- or bicyclic aromatic ring structure containing 4-12 carbon afoms
and at least one nitrogen, oxygen or sulfur atom. Examples of heterocyclic and heteraryl are indolyl,
isoindolyl, 3-pyridinyl, 3-piperidinyl, benzimidazolyl, thienyl, isothiazolyl, imidazolyl, pyrazinyl,
benzofurenyl, quinolyl, isoquinolyl, benzothienyl, isobenzofuryl, pyrazolyl, indolyl, iscindolyl, -
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qui.nol nol yl , enzothienyl i sobenzof uryl i ndol ylI ,
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gr o\ factor bFGF basic fi br%@éh?c%ﬁ:l gjg wth factor CAA cerebral anyloid
angi‘tpat hy’ CCh carbachol CDX I-cyclodextrin CE collision energy
CH AAMsed head injury CNS ceﬁ?ﬂﬁﬁmﬁ@hm%mﬁyﬁﬂﬂﬂm9ﬁ CSF cerebrospinal fluid
DAPI(ﬂ16 di am di no- 2- phenyllndgk@hmﬁgg di cycl ohexyl carbodii m de DDW doubl e

d St I ?d water DME N N-di met hXcetyIcl?olmesgnrasemmbltors
AD Alzheimer's disease
AGP ' Human a-glycoprotein
AGP a-glycoprotein
ApoE apolipoprotein

. APP amyloid precursor protein
AUC area under the curve
BDNF brain derived growth factor
bFGF basic fibroblast growth factor
CAA cerebral amyloid angiopathy
CCh carbachol
CDX methyl-B-cyclodextrin
CE collision energy
CHI closed head injury
CNS central nervous system
CSF cefebrospinal fluid
DAPI _ 4,6-diamidino-2-phenylindole
DCC dicyclohexylcarbodiimide
DDW double distilled water
DMF N,N-dimethyl formamide
DMAP 4-dimethylaminopyridine
- DMPU - N,N’-dimethyi-N,N’-propylene urea

ECG electrocardiogram
EGF epidermal growth factor
FACS | Fluorescence activated cell sorter
FCS fetal calf serum
GC E - gas chromatography-

GSK3p _ glycogen synthase kinase




DVAP 4-di net hyl am nopyri dine DVMPU NN -di nmet hyl - NN - pr opydvemeersioe  ECG

el ectrocardi ogram EG- epidermal growth factor FACS Fl uorescence activated
cell sorter FCS fetal calf serum GC gas chronmatography GSI{313 gl ycogen
synt has i R R 3 Novenber 03/ 092580
PCTI | LO?P@B@%‘?&lg BERG human et her-a-go-go rel ated ggﬁé}%@ﬁﬁﬁohi gh
performance |iquid chromatograpf HS horse serum HSA human serum al bum n

i.CV. LCy intracerebroventricyla I D IR ntraperitoneal ly i.v., iv
i nt r];a{@/%(?lous LBD Lewy Body di seglgg&i%rﬁigaé%%}a%%ﬁ%%at ogrph LDA

di - i B¢t opyl amine Li |ithi um Nighpedsmence hgddwemptograplecept or  mMAChR

muscgsi ni c receptor nCPBA m chbRtepes benzoic acid M mninmal cognitive

[ np?#_l nt MDmultiifract de:ﬁ?nti a MRSA nuscarinic receptor selective
ago s and potent antioxida I§1a"l‘\7‘§mr‘?"taf’i@ﬂg’bectromstry MIBE Met hyl -t - but yl
et hereMieF 3- (4, 5- di net hyl t hi azohsa@erghrgventfieuiar di phenyl -t et razol i um broni de
MAM B water naze nbm nucl euqnﬁgéﬁgﬂe@ﬁlmgnocel lularis NFT

neurf' fibrillary tangl es NGF Nerve G owth Fact or
1.V, 1V Iniravenous
1BD , Lewy Body disease
1C liquid chromatogrph
LDA di-isopropylamine
Li lithium
M1 mACHR 1 muscarinic receptor
mAChR . muscarinic receptor
mCPBA m-chloroperbenzoic acid
MCI _ minimal cognitive impairment
MID muitiifract dementia
MRSA muscarinic receptor selective agonists and

potent antioxidants
MS miass spectrometry
MIBE Methyl-t-buty] ether
MIT : 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyl-tetrazolium bromide

MWM Morris water maze
nbm - nucleus basalis magnocellularis
NFT aeurofibrillary tangles
NGF Nerve Growth Factor
NMDA N-methyl-D-Aspartate
NMR nuclear magnetic resonance
NOAEL no-adverse-efféct-level
'NSS : peurological severity scores
O0X0-M oxotremorine-M
PA passive avoidance
PBS phosphate-buffered saline
PD Parkinson's disease
PHF paired helical filaments
P - phosphoinositide
PKC protein kinase C
PMSF | Phenylmethylsulfonylfluoride

PNS ‘ . peripheral nervous system




NVDA N-net hyl . D-Aspartate NWVR nucl ear magneti c resonangRovee¥Eoos
no- adverse-effect-level NSS neurological severity scores OXOM
oxotrenori ne-M PA passive avoi dance PBS phosphate-buffered saline PD
Par ki n ' i.sease P143 paired helical filanents P j nositide PKC
pr ot ei ?ﬁ?ﬁ%gggﬁc PMSF Phenyl et hyl sul fonyl fl uori de kﬁ{@ﬂ‘a@&q@%heral nervous
system 3 Novenber 2006 WO 03/%992580 PCT/1L03/00357 20 po per os, oral
PS-1 presenilin-1 PZ pirenzepine B qui nuclidinyl benzilate REL ratio of
escdPe latency RID Ratio of | n&8t¥Gati on Duration” ROS reactive oxygen
spe®Bf8s RPL ratio of path | engirese8Al Recept or Sel ective Antioxidants s.c.,
Zod_@gbfzut aln;aousl y ISDAT s;ani I g }Qﬁiﬁfpﬁ,éa of Al ﬁhei mer's type ISDS- (F;AC;E sodi um
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Beddﬁ%Bl traumatic brain injur?&mﬁﬁm@éEﬁ%%@gic THE tetrahydrofuran TUNEL
Ter @Ebal deoxynucl eoti dyl tr ansfiesfasepe(ldiddy nmedi ated dUTP nick end | abeling
Al man); A2A (human); A3 (%{mm g%%ljlﬂgmﬁ&cept or subtypes AT1(Human

Reconbi nant) angi otensin BZD (‘centra enzodi azepi ne
ROS reactive oxygen species

RPL ratio of path length

RSA Receptor Selective Antioxidants

S.C., 56 subcutaneously

SDAT senile dementia of Alzheimer's type

SDS-PAGE sodium dodecyl sulfate-polyacrylamide gel
electrophoresis

SMB Simulated Moving Bed

TBI traumatic brain injury

Tg transgenic

THF tetrahydrofuran

- TUNEL - Terminal deoxynucleotidyl transferase (TdT)

mediated dUTP nick end labeling '

Al (human); A2A (human); A3 (buman)  adenosine receptor subtypes

AT1 (Human Recombinant) angiotensin

BZD (central) benzodiazepine

B2 (Fuman Recombinant) bradykinin

CCKA (Human Recombinant) (CCKI) cholecystokinin
D1 (Human Recombinant); D25 (Human dopamine receptor subtypes

Recombinant)
- ETA (Human Recombinant) endothelin
GABA (non-selective) gamma-aminobutyric acid
GAL2 (h) galanin
IL-8B (Human Recombinant) (CXCR2) chemokine receptor subtype
CCR1 (Human Recombinant) chemokine receptor subtype
HI (central); H2 histamine receptor subtypes
MC4 (Human Recombinant) melanocortine
ML1 melatonin
NEK2 (Human Recombinant); NK3 (Human tachykinin
_' Recombinant)
* Y1 (human); neuropeptide, Y2 (buman)  neuropeptide
' NT! (Human Recombinant) (NTS1) neurotensin

delta 2 (Human Recombinant); (DOP); opiate receptor subtypes
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ph OSIQMIEJQ ancﬁ%& i&dﬂabx?sm, M[{ QPJDMEEIOHBI isomers, e.g. and syn/anti isomerism.
‘ The term “pharmaceutically acceptable addition salts” refers to salts known in the art to be
acceptable in pharmaceutical practice, for example acid addition salts such as hydrochloric acid salts,
5 maleic acid salis, and citric acid salts. Pharmaceutically acceptable acid addition salts include salts
derived form inorganic acids such as hydrochloric, nitric, phosphoric, sulfuric, hydrobromic,
hydroiodic, phosphorus, and the like, as well as the salts derived from orgenic acids, such as aliphatic
mono- and dicarboxylic acids, phenyl-substifuted alkanoic acids, hydroxy alkanoic acids, alkanedioic
acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts thus include sulfate,
16 pyrosuifate, bisulfate, sulfite, Dbisulfite, nitrate, phosphate, monohydrogenphosphate,
dibydrogenphosphate, metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate,
caprylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, mandelate,
benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, phthalate, benzenesulfonate,
toluenesulfonate, phenylacetate, citrate, lactate, maleate, tartrate, methanesulfonate, and the like. Also
15  contemplated are the salts of amino acids such as arginate, gluconate, galacturonate, and the like; see,
for example, Berge et al., “Pharmaceutical Salts,” J. of Pharmaceutical Science, 1977;66:1-19.
The acid addition salts of the basic compounds are prépared by contacting the free base form with
a sufficient amount of the desired acid to produce the salt in the conventional manner. The free base
form may be regenerated by contacting the salt form with a base and isolating the free base in the
.20 conventional manner. The free base forms differ from their respective salt forms somewhat in certain
physical properties such as solubility in polar solvents, but otherwise the salts are equivalent to their
respective free base for purposes of the present invention. |
Pharmaceutically acceptable base addition salts are formed with metals or amines, such as alkali
and alkaline earth metal hydroxides, or of organic amines, Examples of metals used as cations are
25 sodium, potassium, magnesium, calcium, and the like. Examples of suitable amines are
N,N'-dibenzylethylenediamine,  chloroprocaine, choline, diethanolamine, ethylenediamins, '
N-methylglucamine, and procaine; see, for example, Berge et al., supra., 1977. -
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embodiment of ﬂle mvenuon, the pharmaceuucal composition is in sustained release form,

Certain of the compounds in some embodiments of the present invention can exist in unsolvated -
" forms as well as solvated forms, including hydrated forms. In general, the solvated forms, including
hydrated forms, are equivalent to unsolvated forms and are intended to be encompassed within the

:
U-(D

scope of the present invention,
35 The compounds AF150(S) and AF267B have been described in U.S. 5852029.
' In some embodiments of the invention, the compounds have antioxidant activity. Such
 antioxidant activity may be the result of such compounds being N-oxides, such as AF 600, or it may be
the result of such compounds having an anti-oxidant moiety linked at the 4-position nitrogen,
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30 powders, capsules, pills, cachets, and lozenges can be used as solid dosage forms suitable for oral

administration.
For preparing suppositories, a low melting wax, such as a mixture of fatty acid glycerides or

cocoa butfer, is first melted and the active component is dispersed homogeneously therein, as by
stirring. The molten homogeneous mixture is then poured into convenient sized molds, allowed to cool,
35  and thereby to solidify.
Liquid form preparations include solutions, suspensions, and emulsions, for example, water or
water propylene glycol solutions. For parenteral injection liquid preparations can be formulated in. .

solution in aqueous polyethylene glycol solution.
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- 30 The methods used for preparing compounds of the invention include methods which are
essentially known to organic chemists for the formation of the five-membered rings, ring-substitution,
changing the degree of ring saturation/unsaturation, interconvertion of salts and bases, quaternary salt
formation, and so forth, In these synthetic methods, the starting materials may contain a chiral center
and, when a racemic starting material is employed, the resuliing product is a mixture of R, S

'35  enanfiomers. Alternatively, a chiral isomer of the starting material may be employed and, if the
reaction protocol employed does not racemize this starting material, a chiral p;'oduct is obtained. Such
reaction protocols may involve inversion of the chiral center during synthesis. Select compounds of

- formula (I) are capable of existing in a aumber of stereoisomeric forms including geometric isomers
such as E and Z (in the nitrones) and epantiomers. The invention includes each of these stereoisomeric
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dai Ipgepartbyaforvsing thi tingrtty wécting the chmpsponding Y- he@roamhp ye%@thr?aﬁ@*é@@f about 0.01

Ny QbR eid kR ldi-ﬂélgﬁdéﬁ][ dhd %gmorhﬂ aﬁ’cﬁﬁé DR GatosNR Qﬂ'pffﬁﬁﬁt maPbe suld@iedinent i on, a

dai l'y se ran used, . The wever, my be
var kegyn %@ﬁ@nﬁ?"ﬁg‘eﬁfﬁﬁﬁ ‘?Weber‘@{rj%?t?‘g‘?ﬁﬂ{"g’ s g Scherae ba%egﬁgeslqth%e oI er i ty of the
100N QétbicGdexbmplngy 1Rty Biperidimed-tdae 25 conpound or conpounds bel ng enpl oyed.

o

Determi nation of the proper dosage for a particular situg ‘tion is within
the skill of the art. Cenerally, treatnent |S|n|t|at d th smal | er
dosages are |ess than the opti num dose o ound. Thereafter,

t he ggsage i sx=@r dase®RIQHCDgH I NHpcreremtid,Col | I ptinmum ef f ect under
the ¢ircugstghces is rea@hed.” For convenience, dai |y dosage nmay

be divi ded and administered in portions during the ddjr o desired. 30 The
nmet hods used for preparing conpounds of the i nven®on i ncl ude methdds which
are essentially known to organic chem sts for the formatlon of the
five-menbered rings, ring-substitution, changi nthe degree of ring
saturation/unsaturation, interconvertion s8 and bases, quaternary

oL LB i ARubpT Lo HgSA(yet et hods, Lhe starting

enfa racem c starting

material is enployed, the resulting prod aN xture of RS 35
enantionmers. Alternatively, a chiral isomer ofst héstart i ng material nmay be
enpl oyed and, if the reaction protocol eppl oyed does not racem ze this
starting mat erlal a chiral product is obtdined. Such reaction protocols
may [ty o \AF 26T RE+EYi BrHoAFAAeR eli Raficent er  dur i ng synthesis. Select
conp 1Q 2 ARA BF705: BXESE DY (IHindol BYRey]] Of
sterg%%%sﬁgiropcﬁf%m fﬁ%érﬁ&?%ré&wfl C isoners (such agma {':md Z (in the
nitrones) and enantioners. The on includes each of these ‘
1st ereoi sonmeric 3 Novenber 2006 WO 03/092580 PCT/ 11, 03/00357 25 forns, and
to m xt ther eof. (& a ) soneric

o Raying ind iR in R REG NGLydll BubRGRYBE €3) bro soﬁbﬁx&%% sb@LAG

forns one e usual nethods, or any
gi vmmmmmm(ﬁmwme@ndm@ﬂ@pmp%wmc Qefitiony o SR IPINESY nt hesi s, |t

wi | labe ARBEEGKaS Gflali bRATS TRl diilRtopyithing (XM ks EBbIESIh @f preparing

certali n conpounds of the invention wll be descri bed, other nethods may
al sdembydgpfuen ¢ - .
20 Compound structure (A) or compound structure (B) can be separated into two enanfiomers by

chiral HPLC, e.g. chiral preparative liquid chromatogrph (LC) separation of AF267 (R'=Et, R’=H) gave
AF267A [R'=(R)Et, R%=H] and the active emantiomer AF267B [R'=(S)Et, R*=H]. A large scale
cost-effective method was developed and a maximum 50% yield of each enantiomer can be obtained
(vield >97% of each enantiomer, with ee >99% and HPLC purity > 99%).

25 The method can be further expanded for an even more practical separation for those skilled in

O theart using a Simulated Moving-Bed (SMB) technology for chiral separation as defined by Mazzoti et
al (Proceedings of the Chiral Europe 96 Symp, Spring Innovations, Stockport UK, p 103, 1996). -

AF267B can also be produced by racemization of the AF267A by chemical means, e.g. -

base-catalysis, or by enzyme-catalyzation followed by chiral HPLC or SMB separation.




5 prepare the conpounds, as will be known by skilled pesgermp¥eost he
five-nenbered ring is thiazolidine-3 -one ring, for exanple, the conpounds
may be prepared by forming this ring by reacting the correspondi ng

N het er |ic ketone with 2-nmercapto carboxylic acid SH) CO2H] and
ammoni -a ‘98 ?(89 e 4-N atomin the product may be substPFir%]t‘“é@“(s known
manner. These reactions may begillustrated as follows in Schene 1, Wnere
the N-heterocyclic 10 ketone Is exenplarily 1-nethyl lperldln 4- one.

H3C- ND=Styuetur) (BHo@g Hel pRpazedHBCIaRetiog the cppresponfling Nh?terswl i ketory Wi %RS (I eaV| ng
gr OblpkrchitCadit RICHSHICED] @hd fran] 4nfbe. EFhi§ readtfod Gy bRilElatedRSfHowAE277: R1=H,

R, =FEt f |; AF703: R=Et, R5
= ZE‘%‘FIPé r’(ﬁ’ﬁ‘ie%ﬁhé? er%%vﬂﬁ?llﬁetoneﬁﬁﬁg%ﬂyiu%ﬁbﬁ@ Q‘é%?ﬁ?‘ﬁ%“ g(r)gﬁp g " RS- (I eaving

group) may be e.g. bromide or chloride. This substlt o) reaction to

obtain struc (B) may be conducted under esseptra nown condi tion,
e.g. by rcpamtl n 0 4A) RGHIGHRIRWNHF—ar& RatN, su lithium
di-i sopropyl e (LDA) andgHisi ng a sol vent such hydr of ur an

("TIT). 20 Compound structure (A) or conpound structur s (BpD can be
separated into two enantioners by .chiral HPLC, e.g. c |raI preparative
| i quid chromat ogrph (LC) separation of AF267 (R =Et, (Bp=H) gave AF267A

(R RSz, t he, a napt i t ,pt.E . Alarge
écafé" %@2 ctlr!}débe'l‘% g‘gé%gsﬁdg{l/e op @zﬁgﬁ%ﬁréavm rfg%%og/%?léel d of each
enaﬁfqzdmkmetb:aybeml P28t Rledt, Ripensyl) >97% of each enantioner, with ee >99%
and HPLC purity> 99% . 25 The dmithggds can be further expanded for an even
nore practical separation for those skilled in the art using a Sinul ated
Movi ng- Bed (SMB) technology for chiral separation as defined by Mazzoti et

at (Pr osteewhieBpmayf alkd1b: &Bnined by keactinge(AP GndSy nquditiSer to mgtmlnramdﬁahon@)n% St ockpor't
v : i oh t f the AF267A
1@ 8%2{#{ %3?10 g):heme % 6here tﬁ&@acﬁﬁcg}? éj]q%sx?]gslﬁ%]? A %dla%’ﬁ%ﬂﬁﬁ lgg,g ation o e

ase- ynme-cat gryzation foll owed

by chiral HPLC g separ ation. 3 Novenber 2006 92580
PCT/ 1L913/ 00@( 4+ RS-(leaving goup) —> H,C—N

N
H "o

(A) (B)

e.g. AF267 R1=Et R5-{leaving group)= AF704 R1=Et .
. 3-indolpropionic acid R%=3-1 H—mdol—3-yl-proplonyl
SCHEME 3

The R! group in structure (A) or in structure (B) may be obtained by reaction of the
15  2amsubstituted compound (A) or (B) with alky! halide or alkyl aldehyde under standard conditions to
effect substitution in the 2-position. These reactions may be illustrated as follows in Scheme 4:

l __..;,.H&C_Cyl

6 e.g; AF208 R1=CH(0H)CH3, RS.H
AF2TT R>=H AF285 R'=Et, RS=benzyl
SCHEME 4
20 This method can be applied to “C-labeling of AF267. The introduction of the ethyl moiety by

 alkylation of the readily available N-protected AF277 (AF287) with *C-labeled ethyl bromide,.




26 Structure (B) nmay be prepared by reacting the correspeRfib&Po0s
N-heterocyclic ketone with 2-nercapto acid [R CH(SH) CO2H] and primary

am ne. This reaction may be illustrated as follows in Schene 2, where the
N het er I.co.ketone is exenplarily 1-nethyl piperidigner4- - R S

H3C- N&Wfﬁ)ﬂézgaCCEH/ RSNH2 H3C-NQ SH IRS O (B) 51’?2’."3’.38%582: R =H,
Rs=benzyl, AF286: Rf=H, R5=2, 4-¢i net hoxybenzyl; AF288. R =Et,

R =2, 4- di net hoxybe | ; AE285:. RI1=FEt, =be CHENE2. Structure (B
may f&’ﬁ%ﬂdb‘é’ %ﬂ?‘éf?ﬁ%‘g PR EopR, VPR Cd%’&@‘?g 8@%@5}(1 ssy{lh%e%‘(%ﬁ? AH ani de( bz)nd
as ihicidmscheivird dndinzbowsly to preSot 4R 7 Syrichddovith Ohis desedhed beley mdelme & exenpl arily

3-indol propionic acid: RR [/~ ~~S H3C-N_ x + RS-(leaving group) ti9C N
~/ NHp Rs O (A (B) e.g. AF267 R =Et R546aving group)= AF704 R =Et

3- i ndol pr opi (a”li c acid R558-1 Hi ndoj - 3%yl - gy opi anyl SGHEMg 3 The Rr group
in structurgs/(A) or i ructure (B @_f obt ined’t?L[(eaction of the 15
2-unsubsti t it ed conmpoundi (A) or (B)}l wi ¢h al i de jor \al kyl al dehyde
under st&

reaction S S H3G- N\

dycondi t 8~ efifect s [ i dnii n Phe P~position. These
be—i bl ysStrat ey as—fo! i ™ Sghe : .
H3C- NQ "N V N|RS AF27[7 9. JAF298 Rt =CH(OH) CH3, R5-H
AF285 Rl =E{+~ RS=benzyy EME 4 20 i can b plied to
14C- | abel i nﬁ of AF267. |H1e i ntroducftion of the nolety by alkylation
of the reddiy avail abp aN- protected AF (AF287) wit C-| abel ed et hyl

brom de, AFdwpvenber 286887 [4C]-AF267

i. CH,0, C”_“ N N
ii. LDA, THE-DMPU, CH, CH,
. %Tg_:;?’ [4C]-AF267A
‘ 14C)-AF2678
iv.Chiral HPLC "] '
5 SCHEME 5

The 1-methyl group in structure (A) and in structure (B) may be removed by reaction with
“m-chloroperbenzoic acid /FeCl; or with demethylating agent such as phenylchloroformate as shown in

Scheme 6;

R R’

S demethylating agent S

Hac—r<:>< ‘ > H~N ) |

_ N N

. lias O IIQ 5 O
10 . (C)
e.g. AF504 R'=Et, R°'=H; AF292=[(5)-AF504]
SCHEME 6

AF504 or AF292 may also be prepared by reacting the corresponding N-heterocyclic ketone with

15  2-mercaptocarboxylic acid [R'CH(SI—I)CO;H] and primary amine. This reaction may be illustrated as

- follows in Scheme 7, where the N-heterocyclic ketone is N-BOC-piperidine-4-one (BOC=
tert-Butoxycarbonyl): :




WO 03/ 092580 PCT/ 1L03/ 00357 27 followed by renpval of $Reepbetmosi ng group
yi el d 14C-| abel ing of AF267. The synthetic pathway, which nmay be used

anal ogously to prepare AF267 enriched with 73C, is described belowin
Scheme N i} SNiiiSNCH NN~ NvVv N s CH3 AR277
AF287 [‘?2&?&2\]@?67 SNS~.N NHH CHO CHHL %%H%EWET

THE- DMPU, CH3 CH3 CH3' CHzZBr [ 7C] - AF267A m Silica-gel iv.Chi raI HPLC

[ 14C] - AF267B 5 SCHEME 5 The 1-net hyo group in straucture (A and in

structure (B) nmay be renoved by ion vvlt m/hl or oper benzoic acid
| FeCl2 or wpth denethylating a en s ch as he yI hI oroformate as shown in
Schene 6: Rl /S denethyl ati ng.a 0 RS O 10 (O
e.g. AF50 =Et, R5=H, ARR02=[(S ng E AF292 may al so
be prepargd b n-egg ch_e_c,orr spon | tero y one with 15
2- mer capt 8¢a oxyI| |d [R CH( H and y amine. This reaction
may be illuptrated as foIIows in S eme 7 Wnere”the N- het erocyclic ketone
i s N BOC-piheri di/ne-4-one (BOC= - Bu oxycarhlpnyl) 3 Novenber 2006 WO
03/ 09258(9 03/00357 28 0 O S S Chiral HPLC
N-Boc-4-piperidone AF504
s MO
4 NH S NH
+
N N
| I
H
AF231 AF292
SCHEME 7

Stereospecific synthesis of structure (A) or (B) may also be obtained by reacting the corresponding

5 N-heterocyclic ketone with the appropriate 2-mercaptocarboxylic acid, for example: when
1-methylpiperidine-4-one is reacted with (S)-2-mercaptobutyric acid and NH;, AF267B is obtained, as
shown in Scheme 8 [the (S) configuration is based on the x-ray crystallography of AF267B]:

H 0
H 1 |
HS,)\ COH NH, S.__NH
+ — |
N
_ I IP‘
CH,
(S)y2-mercaptobutyric AF267B
acid
SCHEME 8

10
(8)-2-Mercaptobutyric acid is commercially available or is prepared from (R)-bromobutync acid.
This reaction may be 1llustrated as follows in Scheme 0.




NH3 TFA separation + Et77HCO2H N SH (J N 0 0 0 O H N Boembeqaoperi done
AF504 0 O "NH NH SN HH AF291 AF292 SCHEME 7 Stereospecific synthesis
of structure (A) or (B) may also be obtained by reacting the correspondi ng
- 5 N het gigagyeksc ketone with the appr opriate 2-ner Caﬁtfﬁﬁfs}a%w ic acid, for
exanpl e: when 1-methyl pi peridine-4-one is reacted with
(S)-2-mercaptobutyric acid andZ9l\IH3 AF267B i s obtained, as shown in Schene
8 [the (9) conflguratldﬁn i s based on thetk-ray crystal I ography of AF267B]:
O 0 HCRH NH3 S Herg o H rcapt obutyri c AF267B acid
SCHEMES 10 (S)-2-I\/Erca t obut acid is{comrereial |y available or is
prepared from (R)-bro utyric acid. This reaction nmay be illustrated as
follows in Schene 9: Noverber 2006 03/092580 PCT/1103/00357 29

HO2C, H NH2 HORC, H FBf-graminoiityfa) - 2. an’i“ﬁ@ﬁ’ﬂl"?‘f % R-2-bronobutyric acid acid
PhCOSH CO2H C HS5H COBf s- 2- benzoyii hio u'f'yrl c S-2-mercaptobutyric acid
acid

iz,

H
CO,H HS.,\ -CO,H

---——-a—-

PhCOS,,

S-2-mercaptobutyric

S-2-benzoyithiobuiyric
acid

acid
(2)NaNO,,KBr,HBr (b)PhCOSCs* (c)NH,OH
SCHEME 9

When compound (A) is reacted with oxidizing agent such as hydrogen peroxide or

5  m-chloroperbenzoic acid, structure (D) or structure (E) is obtained as shown in Scheme 10

S

- N

0 |
H O

(D}
[e.g. AF299 R'=(S)-Et]

(E)
[e.g. AF300 R'=(S)-Et]

SCHEME 10

The thio analog of structure (A) or (B) may in general be obtained by reacting the corresponding

thiazolidinone ring in structure (A) with Lawesson’s reagent, for example as shown in Scheme 11:

(A) + Lawesson's Reagent —>H C-—NC>< ‘

(AF267)

10

eg AF510, R'=Et R =H
SCHEME 11
15 _
Bivalent compounds containing essentially two ligands within the same molecule may be
obtained by reacting the corresponding compound structure (A) with a spacer under the same
- conditions to obtained compound structure (B) as described earlicr. The spacer-(leaving group) is




(a) NaNGB7KBr, HBr (b) PhCOSCs* (c) NHAOH SCHEME 9 When conpreveshbérAnos s react ed
w th oxidizing agent such as hydrogen peroxide or 5 nt-chloroperbenzoic
acid, structure (D) or structure (E) is obtained as shown in Schene 10: RO
R /S/ gt Xx BGN XN O-J NHOHO (D . AF299

0O 0
Rr=(9) -‘Eukfiegg.g. AF300 R =(S) EtJ SCHEME 10 10 The J‘:?%’%“%@?%ﬁ of structure
(A) or (B) may in general be okdained by reacting the corresponding

t hi azol i di ngne ki i N .Structure.. ] awessan'.s. reai r exanpl e
as s‘?ﬁ%‘ﬁ?@?”n%&‘ﬁ%ﬁ‘n@g’f’f "rﬂ“’é‘é’ E’%ﬂe@g‘i@a\ﬁ\é\fg@egﬁiéé‘e ﬁ@ﬁ‘ggn ‘ské%-gﬁ{%?{’ Filg (AF267) 1
5 SﬂI'-(SW?dRS@HgWSlASQIE@,GIW = Et, R = H SCHEME 11 15 Bival ent conpounds
cont ai fifng egSentially two |igands wthil theiQame mod.ecul eR'may be

obt ai nedé y feacting the corresponding co ghd struct (A with a spacer
under th ighi ons_t oribihga ned co Lt e s B) as descri bed
earlier. (fh s]Sa aup |)egsx9‘r’°ﬁ’5; goup) 1S 3 NOV eréﬁzo)gg 03/ 092580

PCT/ 1110300357 30 exenplarily al kanel di hal ide, al kanédi gl, all mecti aci d,
pol y(et hyl R!ne glycol). This reaction nmay bel}l illustratedyas follows in

Scherme 12:CF 0 RO O-R S NH leaving |leaveing S Ny . N SH+ group
)-(spacer)-( ) (spacer) group N NN CH3 CH3 (G CH3
: e.g. spacer = (CH,),,. (CH,CH,0),, n=1-12 leaving group = Br, C{Q)Cl, C(O)OH

SCHEME 12

N-Phosphonooxymethy! prodrugs were reported in Krise et al, J Med. Chem. 42: 3094-3100
(1999). Such moieties of N-phosphonooxymethyl can be used also for synthesis of prodrug (H) for
improving the water solubility of tertiary amine-containing compounds- (B) as shown below. The
tertiary amine in compound structure (B) undergoes a nucleophilic substitution reaction with
10  di-fert-butyl chloromethyl phosphate which results in the formation of the quaternary ammonium
phosphate protected prodrug. The free acid form of the prodrug is obtained after removal of the tertiary

butyl groups as shown in Scheme 13:

R! o] ' ! 0 ' o
s

S_ _NR N S.NR S. _NR
é + Ci o—F"\—o-—t-Bu —— —_—

. “t-Bu . ct . “00CF,
| 4 N
CH, HC™ | Hel
O=R~0—tBu 0—p—0H
~ CH
t-Bu
(H)
SCHEME 13

15
The nitrones, compounds of type (I) and (J), can be prepared by reacting the spiro-ketone with
alkyl hydroxyl amine or aryl hydroxyl amine. . These reactions may be illustrated as follows in Schemes

14A and 14B:
R R’
. A A
H3C—N + RSNHOH — HaC-'N
N
o - ll\l-O
n ks

20 (g AF600: A=O, R'=Me, R'=Me; AF601: A=O, R'<Et, R5=M; AF602: 4=0, R'=Ph, R’=Me;
" AF604; A=0, R'=Me, R*=benzyl; AF605: A=0, R'=Me, R~ iPr)




e.g. spacer = (CH2)" , (CH2CH20)" , n =1-12 |eavi ng gr osiRoverBes 2066 O) Cl ,
C(OOH SCHEME 12 5 N Phosphonooxynet hyl prodrugs were reported in Krise et
al, J Med. Chem 42: 3094-3100 (1999). Such nvieties of

N- phospganemsygset hyl can be used al so for synthesis ofrhiQdse (H for
inproving the water solubility of tertiary am ne-containing conpounds (B)
as shown below. The tertiary 3linne in conpound structure (B) undergoes a
nucl eophilic substitution reaghipRmWih 10 di-tert-butyl chloromet hyl
phosphate which results in the Tormation of the quaternary ammoni um
phosphat e protected proglr ug. The free acid formof the prodrug is obtained
after renoval of the tRrtiary butyl groups as sh in Schene 13: ROR O
RO SNRSNRS,SN/+C OP-Ot-Bu CJl Q11t- + CF -000F3 N nt+ i CH3

HaC ~0-1 O-t - OP—O—%}N t-Bu (H EME 13 15 The nitrones,
conpounds of pe~x 1) ‘and '(J), id e’ p%}@
yl

eactj-ng the spiro-ketone
with al kyl Ay y pe or aryl hydr 1 e e reactions may be
illustrated as follows inm Schenmes 14A and 148 R R [A A H3C_ N + RSNHOH

HBC-N ON-O (1) R3 20 (eg. AF600: A=0O, k =Nd} R5=MB’ AF601: A=Q, RIL=Et,

R =Me; AF602: A=O, R Pl RSzMe;_AE04: -As0. R =Me, R5=benzyl; AF605. A=Q
Ri=Me, R=iPr) 3 Novent%%%%%’l ‘@B %533@%0 PCT/ 1103/ 00357 31 SCHEME 14A
M A OGN + RINHOH _ SCHEME 14B

Alternatively, structure () can be prepared by reacting a five-membered ring carbonyl with alkyl
hydroxyl amine or aryl hydroxyl amine. The resulting nitrone is eyclized to form the spiro structure.

3
S
(]
The compound of formula N designated AF150(S), is described in

10  U.S. patent 5,407,938. However, the synthesis of this compound has now been improved. The
improved synthesis is described in the following scheme 15:

CH,NH, CH,NHCOCH, CH,NHCSCH,
= =
| 8%, I 83% » [ | __mo%
X (CH,C0),0 \fq I_Lawesson's reagent N~ NaBH,
CH,l ) )
(A) ? CH, CH,
4-picolylamine
CH,
CH,NHCSCH, J=N
s
Z 5%
PPA
N ‘ N
: \
CH, CH,
AF150(S)
SCHEME 15

15 AF150(8) was obtained by reaction of 4~picolylamine with acetic anhydride/methyl iodide,

- followed by reaction with Lawesson’s Reagent. The obtained thiopyridinium jodide was reduced to
give thioacetylamino-tetrahydropyridine which was cyclized to form AF150(S).

When prepared as a free base, AF150(S) is a colorless liquid. The free base may be stored cold

{-20-0°C) as a bulk material in dark storage under dry vacuum. AFI150(S) may also be obtained as a

20  salt. In an embodiment of the invention, citric acid is used to obtain a stable salf that can be used

eventually m a large scale prodqctiom A white crystalline citric acid salt of AF150(S) was prepared by




ON (J) RS (e.g. AF603 A=0, R =Me, RS=Me) 5 SCHEME 14B wdepmaratbsel v,
structure (1) can be prepared by reacting a five-nenbered ring carbonyl
wi th al kyl hydroxyl am ne or aryl hydroxyl amine. The resulting nitrone is

cycli zeﬁotog)mg‘zggom the spiro structure. CH 3 HIC N 95.The.apapound of
formul a N designated AF150(S), .is described in 10 U. g patent 5, 407, 938.

However, the synthesis of thi 53 onpound has now been i nproved. The
i nprooivieg AFYINI) dist basé witldleigiraciddnl 2 propinobarkiadtlabpdiofigarswheion Td Somp@HdhIH2

CHZ e 'S reagent
I\tJ{’iIaB g %%%q@ﬂé&}fg ae‘&k’émé‘% 493 & hlﬁ%“%%ﬂ%%%@ R, 506 gPA
N N tesgHgn %tfslls@( ssbilgrifEle buik 135k°A m( gpyfew ypdEpretyehy fghct i on of

4- pitandeydnasg afbeleMAe&habaﬁjafekt};; anhydri de/ nethyl iodide, followed by reaction

th La e The obt a thio L di ni um i odi.de was, reduced to
i o A SRR AT R e
AFlEp@(a@n. owwmmlmpdrm% wbv AFTI068) ibpesaffin AfF ¥80¢BMined aiv405Q| idredror| | qui d. The

LLSE‘F ugg%h&eeaﬁ 5&%3’85 %%E g abgen?eoon Q)ephg'@ o H%éﬁaﬁ@@%d?%g agooe 6’1’% Kk St or age

enbm%%tﬁcteéfA slight yeflore ﬁ‘?lP’bY'ias fcbﬁqrquen BREIDeES msth% ¢&agopherob bl@t;fphr afa%mibl e sal t
t hatdeteiopedn saisddl c@wmgwad% ww fbc@hér&lﬁﬂﬁFBjQ@b e production. A white

100 557 052880 Skt 85, Byt e, ks 0-168 &) SRR’ BRSOV NRE 11 i o

i n Zn-ghiapperheizoigaeld Fe€ls ssshoivmih $eleme 46| uti on. | n conpari son

CH, CH,
S S
ok X —-OXT
N N
AF150(8) AF400
SCHEME 16

15
When AF ISO(S) is reacted with oxidizing agent such as m-chloroperbenzmc acid, AF406 is obtained.

Ho@d

AF406
Cold simnlation to 14C-la.beling of AF150(S), AF402, was obtained by using ds;-iodomethane
instead iodomethane in the fitst step of the synthesis, according to the scheme of the synthesis of
20  AF150(S). The synthesis of AF402 is described in Scheme 17 below:

CH,NH CH,NHCOCH, CH,NHCSCH,
? (CH,C0),0
Z CDI
N N |-
Al ¢o,

4-picolylamine

CH,
CH,NHCSCH, >=N
s

~
—p
\ N
D, cD,
- AF402

SCHEME 17




to the free base, the salt: (a) |acks col or devel opnent 3 Buwmbait20bé gh
tenperature (accelerated stability test), and (b) shows high stability if
the bul k is kept under anhydrous conditions even at high tenperature

(accel epgy @fdoBsabi ity test). 5 In another enbodi mentpcqfmdsfagssy nvention,
AF150(S) is provided in pharmaceutical acceptable paraffin oil. The
stability of 10% w w AF150(S) i3 paraffin oil was exam ned at 40C, under
air or nitrogen atnosphere and in the presence or absence of tocopherol.
No degr dation prod s above 0.1% . e detected. A sI| yel | ow col or
was obset WEHDﬁﬁPEﬁﬁgﬁﬁwa??ﬁﬁﬁ?“% ?ﬂﬁmBJ§‘§$W@Pmﬁ&§ Hﬁ# F%%veloped in
S anpinesitigolve ishviwn pifSridife, \ah&qummhqhhmnmgs ather Aﬁlxﬁﬁ(g&)—conmﬁamghetmyth@t ed t hat
the Iy Jind By "GRG R tbelihe

- mch %%%%éﬁi c“%%%@ﬁ%ggéﬁflas §ﬁ€dﬁs Qﬂﬁ%ﬁ1§%9£&H33 3 C-N3-~ >
1 N thpreforen Sugh %P&%styamﬁmée elcerreswdw. kgfonerin suriogy tg e PSéézét ed with
oxi di.zérngpipgidte t6 wet&nafomﬁbxfslgi gicRaahBRN ZzQisEml&Cfedllarkﬁdelﬂﬁh@ th Sl}eqbioﬁi:am?d) - CH3
H3C @) AF406 . Si n to SAC-| abeling of AF150(S), AF402,

s %%%@?#@%“@%Lﬁ%Fﬁﬁgaﬁgﬁﬁa% (Gﬁéﬁ@&ﬁ 1t ead i odomethane in the first step

of the synthesis, according to the scheme of the synthesis of 20 AF150(S).

The syntﬂ@ﬁbﬁ&fﬁﬁﬂ@@ b ﬁm&%&& by ﬁ@ﬂ)ﬂbﬁinéﬁ‘dﬂ%n&%@m\ﬂs CH2NH2 ( CH3CO) 20
2NHOOOH3 CH2NHCS 1 4-picolylamne CH3

2NHCSCH3 = N S N N CD3 CD3 AF402 SCHEME 17 3 Novenber 2006
EXAMPLE 1

Syrthesis of (5)-2-Ethyl-8-methyl--thia-4,8-diaza-spirof4.5 decan-3-one

EWO
4w

AF267TB
Step 1: Synthesis of 2-mercaptobutyric acid,
15 2-Bromobutyric acid (3.2 kg, 19.16 mol) was introduced in a cooled (ice-water bath} flask. It was
stirred and aqueous potassium hydroxide (18.2 mol) was added gradually (0.5 h) while the temperature
was maintained at 30-40°C. Cooling was stopped aund potassivm O-ethyldithiocarbonate (3.48 kg, 21.7
mol) was added in portions so that the temperature did not exceed 50°C (0.5 h). The reaction mixture
was stirred at 50°C for 1 hour, then cooled to 15-20°C (ice-water bath). Ethylenediamine (2.6 1, ~ 39
20 - mol) was added during a period of 20 min while the temperature was maintained at 45-55°C (external
cooling). The resulting suspension was stirred at 50°C for two hours, cooled to 20°C, filtered and the
solid was washed with 2 x 1.5 liter warm water {(40-50°C). The aqueous filirate and washings were
combined, cooled below 20°C (ice-water bath) and aqueous sulfuric acid [5.2 1, 50%(w/w)] was added
slowly while keeping the temperature at 45-55°C (0.5 hour, to pE=2). The solution was cooled to 30°C
25  and trensferred to a 25 liter container equipped with a mechanical stirrer. Methyl-+-butyl ether (MTBE,
3 1) was added and the mixiure stirred and left overnight at room temperature. The upper oily phase was
separated and the lower aqueous phase was filtered under reduced pressure to remove a precipitate
which was formed. The aqueous phase was extracted with MTBE, the extracts were combined and the
MTBE was removed. The oily residue was dissolved in cyclohexane (5 1) and kept in a refrigerator
30  ovemnight. A lower phase was formed. Tt was separated and extracted with cyclohexane. The
cyclohexane exiracts were combined with the upper phase, cjrc{ohexane was removed and the




WO 03/ 092580 PCT/I11A3/00357 33 It is to be understood §RafemtiBetoeas in the
foregoing description, the illustrative conpounds of the invention have
shown pi peridine, and quinuclidine rings, other any nitrogen-containing
het er ocyglgh/gozsd NS suitable for spiro-configuration deplcted
spiro fY@i menbered ring may be substituted 5 therefé&%ﬁﬂghc conpounds may
be made by u3|ng t he correspondéng ketone, in analogy to the use of 3- or

4- pi er|d to unds _sh oV, pplies to
e DR B S TR R R BRI R B B R el 1 L o Ve
The (ﬂﬁ%b&ﬂﬁéﬁn@ﬁ |1 now be illustrated by the foI | owi ng non-limting
EXAMPLES. 10 EXAMPLE 1 thesi S of (S)-2-Ethyl-8-nethyl-I-thia-4.8-diaza
SSVi oI4 5Jdec %? e, e O "INHN CH3 AF267B Step 1. Synthesis of

2- + 2-Bronmobutyric acid (3.2 kg, 19.16 nol) was

iSnt rodu@édbreaptolammalcﬂdTQi g.es. smmeres)baﬁ fa) mifictuges & cyblohm&/ters-bmtflraﬁﬂh(ﬂnd aqueous

ot | e. r t he
Ito eng(Z?éW}” Zy&r\/\g?’eﬂeﬁn&% %F%de ﬂg%slﬁeccj:g(’ of Og'%glgéwalﬂés é%t)ppeé hané1l pot assi um
O et4yA0-Gaseatssmmopiamas pubbled th(glghﬂlf sqluthmﬂ)allwamadﬂé@ Zrqugﬁthmlﬁs so that
- tthe d‘ciﬂrmﬁ{caﬁvklﬂﬁ télisd aﬂlﬁioh nigMCaR aTHe tebly 5¥mfglmﬁlarmgtdpﬁaa fﬁbﬁa&{oﬁ was
stirred a our, en c 0 a
B = hﬁ%ﬁqedl 1 ?‘i r%ﬂuf and’ %@QWHN%I i%’é"‘*’a‘ﬂ’ﬁf’é‘ Ty 4'|9§gg’a % H‘ Bf 20 nin
Mni Icacioman@/@nﬂmw}aalmhd miatwrer(Hid0h md)i wee eddad. Aﬂ:&urSESﬂ(eesmhla«JIrme@ad andg) . The

res 20C,
ety 4 ‘a%h“%@nd PSR el RShoBtd MShefis B difion bFDLORNRE sl BRUEE bR BV 0

The 2t §h°rIFﬁ°PqﬂefP%W\%@?ﬁ qaﬁéeﬁ\ﬁ@?@ght@wmer%% Edrophiargeid 0 C
( : C \flsuomadnqyrephad by difutitly AfpE@S dencaitlaled adl&(oﬁé:vdlu:{xeﬁ wiith Jvated Qb WoMihds) (B0 Z?dd$ ﬂ
SI 0 | r e
sol u ?’v(g‘:yrtg‘h\%g‘eg a.t?ﬁtﬁ?h@tg{ré %ﬁ:&g@% 'ﬁl I’ a°r'1ls° tgll’n? e@ﬁt ég%lw%oiille% tg?&?éaﬁl ai ner
18quitkspenenamuepusphase sansepaaibd @slunmdebasmmﬂlhwewsmtwsﬂm bydnxide (WFFBE:9) 3 1) was
3dd%1angéfﬁiov%ﬂ%htrﬂt Ydok tBmySerdtire. gﬂm fbglrlléé %{uﬁh l\é@ﬁﬁ;ﬁ%ﬁ%&@%@a\i@m %‘itﬁ]E :Jlr teer de
P Gid a0 Ahia B8R st b T ey eried Sl D R CRHOPR BTt | The
_ aqué‘ﬂnasd pinbsshederdth 50 tnilavoldexhtanitd QvMpoWdhﬂI‘lﬁ)Shmapfosedn&r@s e&pedmdrted and the
5 1 d
Eyamzs £apys 38 et %Aﬂggxmﬁzﬁ@iﬁg Hg?%} &13@%%%@ s Yol GhnB Q%F( Wa>S an

ger at or ove ha e was

@epéﬁakge%f ""éﬂﬁﬂfoé'&@? ke caide Wfﬁbﬁleémdé%é‘}@aﬁémmﬁ@l 4é>1l§qf@ﬁé\5lfa‘ﬁ9éﬂf Fhct s were
C ontyitaed al the tldaNR GBI RS 1960 A 6om feﬂ@&r&t&emne hiSltdrQIHRN @dedBh4tiag(s8 Novenber

200 QC 1 mmﬁ%/ tg %553 EIQZGI?ST&S Ikg,%/ﬁolp ld) ’f]he filtrate was concentrated, cooled overnight at
5°C, filtered, washed (100ml cold water) and dried to give AF267 (215 g, 10.4% yield). Total AF267
yield: 61%. mp. 142-144 °C; 'H NMR (CDCl) 8 1.02 (t, j = 7.3Hz, CH;CH), 1.7-1.8 (m, CH;CHH),

25 1.96-2.07 (m), 2.30 (s, NCHj), 2.3-2.36 (m, 2H), 2.6-2.7 (bs, 2H), 3.80 (dd, j = 8.7, 3.9Hz, 1H, SCH)
ppm. MS m/e 214(M"), 181(M"-SH); Anal. (C1oH;sN,0S) caled. C 56.04, H 8.47, N 13.07, S 14.96;
found C 55.92, H 8.44, N 13.23, S 14.81.

Step 3: Chiral separation of AF267B and AF267A
.30 Prochom LC 110 High Performance Preparative Liquid Chromatograph

Column: CHIRALPAK®ASYV (lot number JG 001)
Pump flow rate: 500 ml/min
Pressure: 12.7 bar
Column Temp 26°C
. 35  Moblie phase: Acetonitrile/EtOH 85:15
Concentration: 37 gr/l
UV Detection: 240/230 nm
Following elution the eluent was evaporated to dryness.
First eluting enantiomer (AF267A): ee: 99.7 (687.1 gr; purity 99.3% ; Yield: 97%)




2-mercaptobutyric (crude) acid was dried in vacuum (54C4 Roverde)20oe Vi el d
2-mercaptobutyric acid (2.18 kg, 18.16 nol). Step 2: Synthesis of AF267
(racemate). 5 2-Mercaptobutyric acid (705 g, 5.88 noles) and a m xture of
cycl oheyBlobRsd - butyl al cohol (1;3.5(wWw, 4.3 1) wWekRrdshidseduced into a
flask. The solution obtained was stirred and heated to 40-60C. Gaseous
amoni a was bubbl ed t hrough thé5solution till all or npbst of the

2- mﬁ&@ﬁﬁ:ﬂm&éﬂaﬁtﬁme@% %BC‘S@@ @%gg] gtgg%i tﬁd@@‘@aj‘ll um salt. The bubbling of

t he anmpni a. Was sto ere re was heated to reflux and a

ol URFHA PRIV (66 ApHONTIS) e FRaoHe tpaeheg addi HOBQ)fﬁBlFl)Ol japd gvagqsation to
cycl gpmssane/ tert - butyl al cohol mxture (500 ml) was added. After 1 hr, the

sol eco bubbl i n anmoni.a was renewed and after 13
hr sul%}é%@ 70 ﬁ?%rg?? gﬁ%wmate&rj"e‘”é‘ u|mgsnIg |bm5rep a?dt erwards) the reaction

M xture was cool ed and left overnight at roomtenperature. Hydrochloric
aci dgxamRPygbon prepared by diluting aqueous concentrated acid (one vol une)
i L yre stlrredfor 1
L) H A = ¥, Wt 124 LELL . Y, OV\BI‘
A fdepimaSeneR26ZRIpar at ed and made basi c W|th aqueous pot assi um hydr oxi de
(pH—8 5 9) then Ieft overni ght at roomtenperature. The product which
ecipitated was filtered and washed with cold water (100 m) to give wet
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VS nﬁ@malét(emons _; Anal . (CloH1sN20OS) calcd. C 56.04, H 8. 47
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Mobl | e Acetonitri ncent rat | LV Det ecti on:

1
' 240/@ alf'n oforé%iiﬁ‘@ﬂléli?tﬁlétﬁﬂ@w@ lj’éﬁtanWé\?ﬁ"péYRatoééﬂt @rd}ly‘ﬁ‘@ss. Fi rst
el utgoa@w@mtomena(B@%Zlec)mne@sny%.ﬂsdﬂﬁﬁa’unasgfom purity 99.3%; Yield: 97%

ZQS NOXb Solute co:%g) 38 ation: The absolute configuration of the molecule was determined using Flack's
parameter approach and the aliernative refinement of the enantiomeric twinning component. Both

methods show unequivocally that the present coordinates belong to the correct absolute configuration
(S enantiomer). The cystals of this compound were prepared from crystallization in toluene/petrolenm

ether/methanol.




WO 03/ 092580 PCT/ 11L03/ 00357 35 Second el ati ng enanti opRbveidE2HEB) : ee:
99.8 (694.9 gr; 99.9%; Yield: 98% . Residual solvent (e.g. acetonitrile)
was renoved by further addition of ethanol and evaporation to dryness. By
anal og eses, AF292 and other rel ated conpoun repared. 5
EXAI\'/PLE%?:@Q}E%W Sinlg a crystal structure anal ysi %%OT&E%‘@%SQ
2-Ethvl -8-nmethyl -1-thia-4.8-diaza ssgiro L 5l decan-3-one (AF267B) 10
Crystal data: CloHL9NOS+ H2O (nonohydrate), transparent, |ight yell ow,
prisms, crystal size 0.2x0.2x0.4 mB;"crystal system orthorhonbic, space
group: P212121 (No 16) a=10.394 (10) Qce=®0), b=20.133 (2) ((3=90),
c=5.856 (4) (y=90), A, from25 reflectiffwoT=l 10K, Vol une=1224.2 (9) A3,
Z=4, Fw=202. 32, Cal cul ated densit Y ;.o@?wg/ne, Absorption coefficient,
g =0.232mM . Data collection and ® {memt: Rigaku AFCSR four-circle
diffractonmeter, MKa, graphite 15 aQczomat or (1=0. 71073 A), 11461
reflections collected, Theta ma - atas.col | ection: 2.82 < 6 < 27.53;
| ndex ranges: -13 < h <13, -26 <Rgb, ™6 1:57, co scan nethod, scan
wi dt h=1. 2, scan speed 2/ m j}f* tyf gl f - hei ght peak wi dt h=0.45, 3
standards collected 62 ti eac e a 3% change of intensity;
Refl ections col |l ected: 62% asuenent ¥ 92833 i ndependent reflections [R
(int) 0.0604, Bijvoet reflaeti®tng kept/separated]. 20 Solution and
refinement structure solved by dirk et hods (SHELXS-97). Full-matri x
| east -squares  refinenment based o LSHEEXL- 97) . | deal i zed hydrogens were
placed and refined in a riding 3ier hydrogens found fromthe
di fference Fourier map, 148 pardﬁe.‘ﬁb; hal R indices: R =0.0671 (based
on F2) for data with | >2 sigma(l) wwR234), 2184 and R1 0. 0747 wR2=0. 1553 for
all data, goodness-of-fit on F2=1.13, largest electron density=0.745ef3
around S atom 25 Absolute configuration: The absolute configuration of the
mol ecul e was deter”in%guéﬁ%EQﬂEhﬁﬁ&hﬁme&ﬁﬂ@ﬂﬁﬁﬁ#fﬁﬁprOaCh and the
al ternative refinement ol e enantionmeri ¢ tw nning conponent. Both
met hods show unequi vocal ly that the present coordinates belong to the
correc §g@ﬁ@hg;e configuration (S enantionmer). The cystals of this
conmpound we d.from ryﬁ&alL' ation. in. tolueneipetrol eum

TF 1] 5357 36 Hl40 b M

AF267A

The asymmetric synthesis of AF267A was performed in order to model the synthesis of the 8
enatiomer by using optically active 2-mercaptobutyric acid in the synthesis of AF267. Optically active
2-mercaptobuiyric acid was synthesized sﬁarﬁng from L-(+)-2-aminobutyric acid (I) which has the S

10  configuration. The amino acid wes converted to (S)-2-bromobutyric acid (II) with retention of

o conﬁguration' by trestment with sodium nitrite, potassium bromide and hydrobromic acid. The -

enantiomeric purity of the obtained bromide was checked by proton NMR measured in the presence of

(R)-_(+)-N-benzyl—a-meﬂiyl—benzylamine and compared to the spectum of the racemic bromide

measured at the same conditions. The presence of only one enantiomer was detected by this method.

15  The bromide was converted to (R)-2-benzoylthiobutyric acid (III) {with inversion of configuration} by

treatment with cesium thiobenzoate in DMF. Debenzoylation of (IN) was accomplished without
racemization by aminolysis (IN ammonium hydroxide at room temperature).

| The obtained (R)-2-mercaptobutyric acid was purified by distillation and then reacted with

ammonium acetate and 1-methyl-4-piperidone in boiling cyclohexane. The crude reaction mixfure was

SUBSTITUTE SHEET (RULE 26}




H9a 105c 015 c¢ Hl2c H12b HI 2. Structure 1: ORTEP st r ugNgv¥etber 2006
of CLOH19NOS+H20O EXAMPLE 3: 5 Chiral synthesis of (RR)-
2Et hyl - 8-net hyl -1 -t hi s-4 8-di aza-spirol4. 51decan- 3-one. AF267A H O/, hy NH
N‘AF26740 oBagasgsymmet ri c synthesis of AF267A was per fge /dog7Or der to
nodel the synthesis of the S epationmer by using optlc |y active
2-mercaptobutyric acid in the s”ynt hesis of AF267. Optically active
2- e aeadédOIBUGY bh @ chitd] doMs afid/ lites icéRen AF267TAl Rebnipatied by & alP@am)nobut yri c
aC|d?£% %Qgﬁ has the S 10 configuration. The ami no acid was converted to
(S r ono yfic acid (1I) with retention of configuration by treatnent
wth sodiumnitrite, potassium brom de and hydrobrom c acid. The
enantRKANVPLEG: purity of t he obt a| ned brom de was checked by proton NWR

X h f ] Al ]oenzylanlne and
condi ti dﬁ$ co]iip@nprlesbtamd (aﬁ mmms bmcﬁpt dmelthevm'ummelemaédtsddylst hi s
met hgg.» b}éno-ﬂl?@n@.{c?im de was converted to (R)-2-benzoylthiobutyric acid (I11)
(with’inversion of configuration) by treatnment with cesiumthiobenzoate in
DMVF. Debenzoyl ation of (111) was acconplished without racem zation by
am nBKXMPSE AN anmoni um hydroxi de at room tenperature). The obtai ned

) - QlfRLEARYODUAVE] 1961 . 105, PHERELSALBY, o5t 1 ] ati on and then react ed
Wth Il%ﬁ%ﬂ% i - ' e in boiling cycl ohexane. The
crude reaction m xture was G ER‘QILLLI% HEET (RULE 261 3 Novenber 2006 WD

03/ 092580 PCT/ 11 A3/00357 37 anal yized by GC on a chiral colum and found to
contain AF267A acconpani ed by a s -3% anmount of AF267B. EXAMPLE 4: 5
Chiral synthesis of (S)- 2-Ethyl-8&methyl-I-thia-4,8-diaza-spiirol4

5] decan- 3-one AF267B Thi s compound i s |obtai ned as in EXAMPLE 3, except that
the starting material used is (R)- romobutyric acid. EXAMPLE 5: 10
Synthesis of (S)- 2-Ethyl-I-thia-4, é?_[ di aza-spirol 4. 51decan- 3-one. AF292
CH3CH2 0

AF22
To a cooled (ice-salt bath) stirred solution of AF267B (6.1gr, 0.028mol) in dichloromethane (60
ml) was added m-chloroperbenzoic acid (mCPBA) in small portions over a period of 15 min mCPBA
(70%, 7.02gr, 0.028mol total). The mixture was stirred for 1 hr and then treated with iron (I} chloride
18 (2.14ml of IM solution in water). Stirring and cooling (10 °C) were continued for I hr and then
stirring continued for 2 hrs at room temperature. Ethylene diamine (1.9 mi, 0.285 mol), sodium
‘hydroxide (30.5m! of 2N aqueous solution), and petroleum ether 40-60°C (60 ml) were added. After
vigorous shaking the layers were separated, the aqueous layer was extracted with mixture of
dichloromethane/petroleum ether 1:1 (600ml) followed by dichloromethane (first 600ml then 300ml).
20  The combined extracts were dried (Na;SO;), filtered and the solvents were removed under reduced
pressure. Flash chromatography (silica~gel 60, 230-400 mesh, Merck 1.09385, elution with
methanol/chloroform/ammonium hydroxide 10:89:1 v/v) of the residue gave AF292. 'TH NMR (CDCly)
8 1.02 (t,7 =7THz, 3H), 1.76 1.92 and 2.07 (3xm, 6H), 2.84 (m, 2H), 3.04 (m, 2H), 3.83 (dd, j =8.8,4Hz,
1H), 7.66 (NH) ppm; *C NMR (CDCls) § 11.50, 27.24, 42.87, 43.95, 44.10, 48.80, 64.22, 175.22 ppm:
.25 MS m/e 200(M"). The compound was >99.9% purity by HPLC, GC.
The hydrochloride salt of AF292 was formed by addition of HCl (4M in methanol) and
recrystallised from methanol-diethyl ether to give a white precipitate that was filtered and dried. "H
NMR (D;0) 8 0.78 (t,j =7.3Hz, 31), 1.58 (m, 1H), 1.76 (m, 1H), 2.05 (m, 4H), 3.07 (m, 2H), 3.30 (m,
21), 3.92 (dd, j = 7.9, 4.0Hz, 1H) ppm. -




~SNHI H AF292 To a cooled (ice-salt bath) stirred smbwhibervooé AF267B
(6.1gr, 0.028npl) in dichloronmethane (60 nil) was added m chl or oper benzoi c
acid ( MCPBA) in smal | portions over a period of 15 mn nmCPBA (70% 7.02gr,
0. 028M3d:t9) . The m xture was stirred for 1 hr an lilﬁg, ated with
iron (II? Pﬂ oride 15 (2.14nl of 1M solution in vvatg%r toﬁsir?i ng and
cooling (-10 © were continuedsgor 1 hr and then stirring continued for 2

brs Wtemerature Et hyl ene diamine (1.9 nm, 0.285 nol), sodium
0. 5nml of 2N aqueous soI uti on) and petrol eum et her 40 60C (60

aquq rsl ayer vvas ext ract ed vmt h mxt ure of d| chl oromet hanel pet rol eum
et her I 1 (600m) foll owed byodl chl or oret h@ne (first 600mL then 300nmil). 20

The conbi ned extracts ed (hb2§ filtered and the solvents were
renmoved under reduced pr ss e. Flash/chyomatography (silica-gel 60,

230- 400 nesh, Merck 1.093 StHut | on Wi 1N ~Het hanol / chl or of or M armoni um
hydr oxi de 10:89:1 v/v) of fth& resi due gavg AF292. "H NWR (CDCI3) 6 1.02
(t, j =7Hz, 3H), 1.76 1.9 a 2.07 (3xm_l6H), 2.84 (m 2H), 3.04 (in,
211), 3.83 (dd, j =8.8,4Hz,N 111), 7.66N4H ppm '3C NWR (CDC13) 5 11.50,

27.24, 42.87, 43.95, 44.10, 148 80, 64. 22I 175.22 ppm 25 M5 nfe 200(W.
The conpound was >99. 9% _AmT@y HPtq qsgs JThe hydrochl oride salt of AF292

vas forped by addition of (4Min anol) and recrystallised from
© Aet hanohd?@i\ﬁiﬁy‘?@l&dm tﬂeskgﬁwétﬂhewp%wgbecmq@eat@r%@mmg iplet gered and

cilr1 [ Gfdluu:ml'dbf dml(tdﬁioﬁm e (5.0 #8056 mmol)n?&ylzxmo ( Lo 1s:|mt5ﬁuc(§ﬂﬂégé Q%ge]anJG ( m
in
6}6‘?*2%5‘3 ol M DEnhen o250 S speatis Bitst T s msiGR ke 35 ExanpLe

6 Rg&“@ﬂoozﬂynm(;nd qbpuatp)a}eétq @B CofA solution of A¥287 (0.1375 gr, 0.51 mmol) in dry TI-IF
1'4 h {. gﬁma ga and S
i so%?s%ﬂ)% XIIY—I‘QN%EM*IT@N l%]{)@' oAF2 7B Z @%%@Am%e sept um capped
19y i ke rracHamirtey ptitred fni2B geratni & - Eﬂ%‘g%'flf ©-08 2. Sremmel 'r‘%f‘éﬁt let, a
sol utdafhon @ith &Cl isaldedip yhaporim, (O tehperatite, is Allowed Wzt Yo jobm timperktuife £nd . 4n1L) is
| nt r.pd o}, e n- BuLi 0. 62

R Bt $¥ind 95 oMbl o Sveln oy el e edibd T, 0000,
and fu'ﬁeﬁns:ewempw at 7556 for/Q0gwih and the avfoil sRms T~4n 333)7@ ~g¢°c for S0 mpol ) in dry
THE ¢ a‘heélf!e) wﬁ&%@ﬂﬂce&%ﬁe@h R4 kenVE chB EGHAYE BAR), WaPchidBbpHybro ML) s
l%d d eihe resngle gives mcgemxc Arng') (Q?mg, ~86% yield). Preparative chiral HPLC may be used to separate

the enantiomers. By following the above procedure using ethyl bromide which was not labelled,

preparative HPLC of 60mg of the racemate obfained afier flash chromatography afforded

non-isotopically labeled AF267B (17.6mg).

20 EXAMPLE 7
Synthesis of (S)-2-Ethyi-8-methyl-8-oxy-1-thia-4,8-diaza-spiro{4.5 ?decan-.i’-one AF299
: CH,CH (8]
NH
Cﬁ
o)

CH,

AF288

A solution of mCPBA (70%, 2.62¢gz, 10.64mmol) in dichloromethane (40ml) was added slowly

(0.5 hr) to a cold (0 °C) and stirred solution of AF267B (2.07gr, 9.67mmol) in dichloromethane (40ml).

25  The cooling bath was removed and the reaction mixture was stirred at room temperature for 2 hrs and
then the solvent was removed under reduced pressure. Flash chromatography (methanol/chioroform/
ammonium hydroxide 10:8%:1 v/v) of the residue and precipitation of the product as 2 solid from
methanol-acetonitrile gave the N-oxide, AF299; 'H NMR (CDCl;) § 0.99 ¢t, j = 7.3 Hz, CHiCHy), 1.74.




10 the reaction mxture is stirred for 20 min at -78C. EnNBymbermosde
(0.043mL, 0.56mmol) |abeled at the 1-carbon with 14C is added in one
portion, the tenperature is allowed to rise to roomtenperature and the
reacti ogygisnbitse 1S stirred for an additional 4h. TheGaLysaelss are renoved
under reduced pressure, first using a water punp at 25C for 20 mn and
then an oiI punmp (-4mm Hg) at 360C for -30 min (using a needle which

i nt r QoUCR f t t

chr o SR GLEBSILE I, 48 (hAB D CRRR) 400 538 %&@f@bﬁﬁ@%y. c10)

Pr ep&%@gﬂe%ﬁﬁ%ﬂmﬁﬁﬁﬁww e3P @Eparate the enantiomers.

fol l ow ng the above procedure using ethyl brom de which was not Iabel | ed,

prep HPLC of 60ng of the racemate obtained after flash

chro og phy affor ded non- |sot OEI caIIy Iabel ed AF267B (17.6my). 20

EXAMBIREpsts of LMot .5 fgleqgy~3-ope WA 4 8- di aza-si 2irof 4
B CH3 AF299 A sol ution of nCPBA

(70% 2.629r, 10. 64mmol ) in dICh| rongt hane (40m ) was added slowy (0.5

hr) to a cold (0 C and stirred Nidn of AF267B (2.07gr, 9.67mmol) in

di chl oronet hane (40nml). 25 The | bath was renoved and the reaction

m xture was stirred at roomtenperigtyre for 2 bra and then the sol vent was

renoved under reduced pressure. Fl aQ‘ chr omat ogr aphy (net hanol / chl or of orm

amoni um hydroxi de 10:89:1 v/v) of €Hg residue and precipitation of the

product as a solid from nethanol (&g@om trile gave the N -oxide, AF299; 1H

NMR ( CDC13) 0.99 (t, j 7.3 Hz, 1.74 3 Novenber 2006 WO

03/ 09258°osq11@wl of ARG 7289 0.008ms1) Zn @atef mﬁmlmqubed (re-gate bpth) 2p4 | 3. 9

gH)84matZI§@acét§1ac B oy was ARred-THARd BI1d Hifded aBta&%iP &L%né\HLSE add@c% ; Bydirdgdidl, fJ =

nt hesi's, o

() - oresich 107 O 0 PG B Safngbhgte reicgfL 89, 6 Rertign S8 YAEURL 9. one.

T3 042 roofiHabidPityrg oveOnightiHSolliumGhiBite wk 3d86d anfl teqiHLdS ite BoladonAfaR 60t to ¥ 2gr ,

.0.00 g,!? t uoroacetlc

aci d‘gi?gil ﬁl%n (gé %ﬁm#ﬁﬂ@%e cgf@%#lpgag%ﬁﬁo%%ﬁéﬂ ?’ﬁoﬁﬂ{é&{h\%\iﬁs added

hy dr @%ml) @%W@M%ﬁ%@w The@ompip eyiracts Were@efebmqégdrwémg%% r enoved

and 4nehel BREt Wad evaibothtetl, @la¥idhrobatofafie) (sifiéh-gal 607 230MA0h QUEEE MihdiI 160998581  Ni ght

Sodi efiflon W1tI1 me%anwﬁﬁﬂor&grmganfan?o%m}n %dl%mde {0 éfﬂ /v% %'wle’ E&IF%]) ‘ﬁ@ﬁw&d(’cﬁft 3?9 to
15 1.19(tj=7.3Hz 35, CHs), 1.85-2.0 (m, 5H), 2.17 (m, 1H), 2.27 (m, 1H), 2.34 (s, 35, NCHj), 2.6 (m,
2H0), 3.30 (dd, j = 3.56, 11.13 Hz, CH3CH,CH), 6.37 (br NH) ppm ; MS (EI) m/e 230 (M).

(m
3. 74,

EXAMPLE 9:
Synthesis of 2-(1-Hydroxy-ethyi)-8-methyl-1-thia-4.8-diaza-spiro{4.51decan-3-one (AF298)

Ho’( /0

8. _-NH

3

|

20 , AF298
To a cold (0°C) solution of diisopropylamine (0.28ml, 0.002mol) in dry THF (12ml) under argon

atmosphere was added a solution of »#-butyllithium (1.4M in hexane, 1.4ml, 0.002mol), the mixture was-

stirred for 20 min and then cooled to —78 °C. A solution of AF287 (0.41g, 0.0015mol) in THF (3mi)

was added dropwise (10min} and the resulting mixture was stirred at -78°C for additional 10min.

25  Acetaldehyde (0.85ml, 0.015mol) was added in one portion and after ten min at -78°C acetic acid
' (0.11ml, 0.002mol) was added in one portion and the temperature was allowed.to raise to room

temperature. The reaction mixture was added to chloroform (200ml) and the organic phase was washed
 with water (2x20ml), separated and dried. The solvent was evaporated and flash chromatography




with a saturated solution of sodium carbonate. The aquegwWsvdaibasmonas

extracted with dichloronethan (2x100m ) and then with ethyl acetate

(1 x50m ). The organic extracts were conbined, dried (My504) and the

sol vent orated. Flash chromat ography (silica 30- 400 nesh,
wids08BYRP graphy

Merck 1.09385, elution wth nethanol/chl orof orniamrgg?)tlj[r%@hyar oxi de 10:89:1

v/v) gave AF300. 1H NMR (CDd 3) 46 15 1.19 (t, j = 7.3Hz, 3H, CH3), 1.85-2.0

1 Gy 2H), 3.30
(d, éﬂ*ﬂa@l%ﬁwﬁm@ s sl aig %SS@N%‘ ﬁ%&%&?ﬁ“ e 250
(M (L Esdiin BTy i, 2231(@@-3»*-1»/3 BB et/ o

- | - t 1H, SCHD, 3-9d14202 dm STH, 10BI0), 4. 75140086003 7. 0472 (WNE%&)J MY 80 Q(R | INH 20 AF298
To a cold (0C) solution of diisopropylamne (0.28ml, 0.002nol) in dry THE
(12nml) under argon atnosphere was added a solution of n-butyllithium(1.4M
i‘n NESAMEBLE 10:4n, 0.002npl), the mixture was stirred for 20 min and then
cool Seiefs of 8)-Ersl-SOlubObeDtnATRE. 6OudiE 1-Mi:00500 Jspid TiiEad.3M )  was
added dr DY, S € (TOmn) and the resulting mxture was stirred at -78C for
addii—?’@ﬁ&—%m n. 25 Acetal dehyde (0.85ml, 0.015npl) was added in one
portion and after ten mn acetic acid (0.11m, O0.002nol) was added
in one portion and the tenper turNQAR/as allowed to raise to room
tenperature. The reaction m x e Jay agded to chlorof orm (200m ) and the
organi ¢ phase was washed wt t®r 220mL), separated and dried. The

sol vent was evaporated and fl chr omat oﬁraphy e 3
Noverber 2006 WO 03/092580 PCT/|1L03/ 00357 40 (silica, CHC13/ MeOH NH4ACH

80/ 20/ 1) of the residue gave AF298 (0.132g). 'H-NWR (CDC13) 8 1.24 (d,
j=6.05Hz, 3H, CH3), 1.7-2.2 (M™®H2), 2.31 (s, 3H, NCH3), 2.60-2.80 (m

CH2) , 3H&aéd1d(oj°c—108-w&3t|'ﬁ&th) solubion SEGHTum Bex@fetithldidiaAaha (8131&'11\4@1‘@1@‘748575 4.9 (br

) sadsa 40 1S B0 Bl ol 7 g o s R Mipracetp et o

spi reekagshatiewamren@vadnad tUFREGIOONEWE W5 stirrdd 4F rodi KEPOBLure| ﬁqt 60 mimol d (0 C,
| ce-MpdRbbeR A siton gﬁﬂh}bhtl@@ 3‘?&, 0'0b*ﬁnKH 7}&% Q@é@mﬁgé.ﬂtﬂoﬁﬁﬁ% (eﬁﬁ!&e,wal'\/' in THF)

was . 10 added AF26 in sma ortions over gerl od of 15
m n lggﬂﬁléqlovsé?(b&q cgeling é’ﬁth}a e-[:ﬁ@tlon mxture was left at room temperature under argo

atmosphere overnight. Dmhioromethane (100 ml) was added. The reaction mixture was washed with
‘15 water (20 ml) the organic phase was separated, dried (MgSO,) and evaporated. Flash chromatography
' (silica, ethyl acetate/methanol/aqueous ammonia 10/2/0.1) gave AF700 (0.46gr, 0.0015mol). "H-NMR
(CDCls, 300 MHz) 5 0.94(t, j=7.14 Hz, 3H, CH), 1.64-1.77(m, 3H, CHH + CHj), 1.88-2.00(m, 34,
CHH + CH,), 2.15-2.29(br, 2H, CH;), 2.29(s, 3H, NCH;), 2.51-2.60(br, 2H, CH,), 4.24(dd, j =
7.99,3.72 Hz, 1H, SCH), 7.21(app. t,j = 8.53 Hz, 2H, Ar), 8.07-8.12(m, 2H, Ar).

20
EXAMPLE 11:
Synthesis of 8-Methyl- 4-pyrrolidin- 1-ylmethyl- 1-thia- 4.8-diaza- spiro[4.5] decan- 3-one, AF287
—
SEjN Nﬂ
N
I

AF287
- A solution of 8-Methyl-1-thia-4,8-diaza-spiro[4.5]decan-3-one (AF277 5.13g, 0.0275 mol),
25  formaldehyde (37% solution, 2.75ml), and pyrrolidine (2.3ml, 0.0275mole) in ethanol (2.3ml) was
| refluxed for 4h, then left at room temperature over night. Toluene (10m!l) was added and the solvent
| was evaporated. Boiling pentane (100mi) was added to the residue and the solution was decanted. The
- trituration with hot pentane was repeated four times, the pentane layers were combined, cooled to 0°C
and the precipitate was collected and identified as AF287 (4681, 63% yield). "H-NMR (CDCl3) 3




cooling bath was renoved and the reaction m xture was s$ Nbveatbed200600mM
tenperature for 40 mn. 4-fluorobenzyl sul fonyl chloride (1.37g, 0.007nol)
was added (during the addition the tenperature was kept bel ow 20 C,

cool i NOwRAdsYsgnd the reaction mixture was |left at ro rature under
argon atnosphere overni ght. D chl oronethane (100 n1) was gg%ed The
reacti on m xture was washed withl15 water (20 nl) the organic phase was

separ r I t s0(silica,
ethyl f"%%‘é?”’a@eé@}ﬁ%% B B S IR a0 B0 6@ X St v

0. 00 18 H5CF2), 41 4@vR, NEEBNpam. M IR 26YMj)s 912%@ ©= 7.14 He, 3H CH3) ,
1.64-1.77(m 31L CHH+C|—|2) 188200(m 3H diff +C|—|2) 2.15-2. 29( br,
21L ﬁg%? 3H, NCH3), 2.51-2. 60(br 211, CH2), 4.24(dd, j =

7.99, 7. 21(aP t j = 8 531Hz 2H Ar) 8.07-8.12(m 2H,

R4 |

11 -tmegan_}l@& gpmza- sSpi ror4 51 decan- 3 one AF287 IO S~NI -NQ N AF287

A solution of 8-Methyl-I|-thia-4,8-di aza-spi ro[4 5] decan- 3-one (AF277 5. 13g,
0. 0275 nol ), 25 f or mal deh 7% sol ution, 2.75ml), and pyrrolidine
(2.3, 0.0275rmle) in eth 2 nil) | uxed for 4h, then left at
roomtenperature over night. ne s added and the solvent was
evapor ated. Boiling pentane ( to the residue and the
sol uti on was decanted. The tur atl on Kith hot pentane was repeated four
times, the pentane | ayers wer!e conbi ned, cooled to OC and the precipitate
was coI | ected and identified as AF287 (4 6gr, 63%yield). 'HNW (CDCl3) 8
3 Novenber 2006 WD 03/09258G%PCT/1L03/ 00357 41 1.69-1.77(m 5H),

:2% gg 2. 2%( Ssofbfibh 197, APK7 EEi3r, a0gosetddl), Pm(fbﬁsr opioaie( & ld 2. Bi72n8p (mlggl—l) ”
70. Wﬁbm‘ggg%@ﬂ@ﬂ ?gg,foz Wé ﬁ'ﬁ)zfﬁ:g%lwo ﬁ SN :

P> 00715081 e Hiabibromattnl (K201 Svadlistiza t o edmperities fed alays3 Toneactiub704 S N |

| F286,

acid '%FazQ;.? %{huﬁgfn(zg{oc cl ohe‘gé?ggﬁaaog??%ﬁﬁlw&?m%@%&hopl onte
0. 007 ogéaﬁbv (silig, (HC e emﬂ@y&rwbwhl‘@asdn m)l) in
di chl @reumi) hﬂ@@olﬁtzea%&ﬁnemso xe{nb‘rert@aim@ﬁnﬂe@muﬁrzwmw @afopdteddndags. The

gfﬁggébgaﬁlﬁag‘é%}t u%f WZJatu%? In_gther. 'Ithe o%needrsoﬂc? éﬁgﬁ% )4!001%1gr] Svad | ﬁé}ecl &!d%@&e was
-15  Mp. 122, 5-124 5 °C; 'H-NMR (CDCly) § 1.01 (t,j = 7.4Hz, 3H, CH;CHy), 1.50 (m, 1H), 1.59 (m, 1H),
" 1.61-1.73 (m, 1H, CH;CHH), 2.1-2.15 (m, 1H, CH;CHE), 2.18 (dt, j = 12.4, 2.4Hz, 1H), 2.29 (5, 3H,
NCHz), 2.33 (m, 1H), 2.83 (m, 2FH), 2.99 (dt, j = 12.55, 4.39 Hz, 1H), 3.01 (t, / = 7.42Hz, 2H, CH,),
3.16 (dt, j = 12.7, 4.39Hz, 1H), 3.28 (m, 2H), 3.67 (dd, j = 8.9, 4.18Hz, 1H, SCH), 7.4 (br s, C=CH),
7.11 (t, j = 7.8Hz, ArH), 7.18 (t,/ = 7.1Hz, ArH), 7.34 (d, j = 8.08Hz, ArH), 7.64 (d, j = 7.58Hz, ArH),
20  8.01 (br NH) ppm; MS (ED) m/e 385 M("), 214, 181, 171,143, 130 (100%).
" When the starting material is AF267B, the enantiomer AF704B is obtained.

EXAMPLE 13:
Synthesis of 2-Ethyl- 4-[2-(1H-indo]-3-y])-ethyi]- 8-methyl- I-thia- 4,8-diaza-spiro [4.5]decan- 3-one,

25 AF703
N
LTI
O
H

N

AFT03

In a three-necked flask equipped with a magnetic stirrer and Dean-Stark and dropping funnel a
~solution of 2-mercaptobutyric acid (7.38gr, 0.065mol) in a mixture of t-butanol/cyclohexane (30/104




chromat ography (silica, CHCL3/ MeOH NHAOH 90/ 10/ 1) gave 3% Revekivkd ®ogonpound
which was triturated in acetone. The solution was filtered to renove the
impurities, then the acetone was evaporated and the obtained thick oil was

tritur | t her. The obt ai ned solid (AF704), 400 |tered and
dr i ed.aﬁ’g’%ﬁﬁﬁs 22.5-124.5 C. ' H - NVR (CDO 3) S 1.01 ?’?Tﬂiﬁ@f" Ifl’4Hz 3H,
CH30|—|2) 1.50 (m 1H), 159 (m 1H), 1.61- 73(m 113, CH3CHH), 2.1-2.15

5 861} B ek 14D 3 igsbing (1035 4 0B s 3bog o ot @dfmpt NCHS) . 2.33

7 4me|zreac21m migke)was Brad for cktddztxgmal: 4318in7 pnd/thaO hepfed 110 erﬂustzsm(m OQH) 3 67

(A ?f‘ )1.niethy1-8~p encf!me’t?dizsml %49&@‘5%1: t«MéyﬁBh&me%ﬁﬂg g 16 7 1) Glas added' (d J _
Q'HEW‘S?\P ﬂg 4%“ Sﬂfb%e pria)coRsisred fog 5 |()‘mhr'éter3‘8as %@ecteé}mg’ff@‘fe §71, 143, 130
5 100/ watdh@2 tH)avas hditl’eﬂ il pHEL3E e abucb pﬁEﬁ%@?aBsepirlil@d, BN ikOFFE10 AEY 04B | S

obt ai VP thI di aza-s 0

. SHE Canp(ﬁ%‘éonlgydr n“f‘ﬁe"s‘ﬁa“sted ‘%’g’z‘{‘%ﬂ%gﬁmﬂ“ﬂe TTQ"( Gt phzss PSRRI 2 003 10
S Ndiied ang thejsplveyt wﬂe@@orated Hash nlnrereatmha &ﬂioh,ﬁmlﬂqdﬁﬁw@w&fwla ofragneti ¢

Sti fHe@sidal PavBRRHISHEH, uﬁnﬂecgrsamfcﬁﬂﬁm%% ﬁexan% Qhydtph R EGh3, ZaEC apt obut yri ¢

i @155%).%3%5%22%@%3% STl Sl q%@ﬁ&%%ﬁ%%”fé Jor, som)

|0 5H) 388 ¢, 85, NCHI2. 86'(11%@&3&,&0569 10X, BH); 3.403@68nuE), MasS.GdaetHi Hsd our

or 20 git ciig 80 of iignal  45m n.
B s Sl AT, ST DERE)- 2Ry B AEPRO3e Jid 1P ‘*"%ﬁpé‘ﬁ?%%&%(a 1o,

o A3 'idﬁd=ﬂ?6&?:5&6#-7‘9!%1%}%%&@5(@,mﬂdﬂz I 455, m&i Hed  dr opui se
dur pfg), 80NN gmt he refl ux continued for Shrs (im vvat er was coI | ect ed) .

M xture of 5 HO/water (2:2 -v/v) was added until pH 2-3, the aqueous phase

was separated, basified to pH 10 with solution of potassium hydroxi de and
1&xt EXAMBAEWAL h di chl or onet hane. The organi ¢ phase was separated, dried and

t_hes%%ega@efz,m&wal}s@paﬁ@é,@@km%%msgmmtms@ghy (silica, CHCL3/MeOHI NHACH
90/ e resSidue gave e conpound. Recrystallization from
boi I i ng hexane gave pure AF703. HI\/R (CDC13) 6 1.04 (t j = 7.35Hz, 311,
CH3), 1.65-1.68 (m 211), 1.71-1 (m 1H, CH3CHH), 2.13-2.34 (m 10 SH),
.31 (a, 3H, NCH), 2.86 (m 211f. 3205-3.10 (m 211), 3.41-3.49 (m 1H),
.51-3.65 (m 1H), 3.80 (dd, j 8, 3.9Hz, 1H, SCH), 7.02 (d, j =
.32Hz, iH ArH), 7.14 (ddd, | 7.85, 7.35, 1.17Hz, 1H, ArH), 7.20 (ddd,
= 7.45,7.45,1.39Hz, 1H ArH), (d, j = 7.41-1z, 1Il, ArE), 7.77 (d, ]
7.42Hz, 1H, ArE), 8.03 (brNH) ppm

H=NWN

AF'!SD(S)

To a cold (ice-water bath) solution of 4-picolylamine (1070gr, 9.9mol) in methanol (3 I} was

20  added dropwise acetic anhydride (1400gr, 13.7mol). During addition the reaction temperature was kept
between 10 and 30°C. When the addition of the reagent was complete the reaction mixture was left
overnight at room temperature. Iodomethane (800mi, 24.8mol) was added to the reaction mixture which

was cooled with water bath, under nifrogen atmosphere. During addition the reaction temperature was

- kept below 25°C. When the addition was complete, the reaction mixture was protected from light and
25 left at room temperature overnight. The excess jodomethane was evaporated, crystallization was
induced, the reaction mixture was cooled (ice bath) and isopropanol (1.5 1) was added. The reaction
mixture was left at -30°C overnight, the precipitate was filtered off, washed with isopropano} and dried.
4-(Acetaminomsthyl)-1-methyl-pyridinium iodide (2043gr, 7mol) was obtained as yellow powder
(71%yield). "B-NMR (D;0) & 2.10 (s, CH;CO), 4.32 (s, CH:N"), 4.63 (s, CEENHCO), 7.89 (d, j =

- 30 6.6Hz, 2H), 8.67 (d, j = 6.6Hz, 2H) ppm.




15 EXAMPLE 14: Synt hesis of 3 November 2006
2.8-Dinmethyl -1 -thi a-3. 8-di aza-spiror4. 51dec-2-ene AF150(S) CH N S N API
50(S) Step 1: Synthesis of 4-(acetam nonethyl)-1-nethyl-pyridiniumiodide.

To a cokp gsesgyvat er bath) sol ution of 4-picolylam n?éﬁg%gv 9.9mol) in
met hanol (3 1) was 20 added dropw se acetic anhydri zf 13. 7nol ) .
Duri ng addition the reaction tdAperature was kept between 10 and 30C. Wen
the glgi tg\‘ﬂ f{ Ql%ﬂl&lql-alg- 1(,d.08 xzul.ug 11 :l|V DWdlltﬂQ[I Ecrgﬁ@(:t I on m Xt Ur € Was l eft

overmirg [ roomten er at was added to

t he reae’i isdredniolution ef Mﬁ%ﬁml%@)@bbmé@ﬂvm@ﬁm&\ﬁﬂ@‘?ﬂ%ﬂﬁﬁk& lfﬁﬂ’ép Mt r ogen
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en a et e er i, X ed from
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| ef t overnight, the precipitate ere sh W th

i sopiapethwith MaRH satytiag Th &W%ﬁ‘@’c%%‘ﬁ?ﬁe‘?@% Tg #ﬁ? '?’i‘? *i odi de
(204ughed Witidthyl sarte (R0 aidrdet (45 CY. kg afithipamidteras ol(tﬁﬂﬁyl eI d) '"HNWVR (D20) S
2.10 (s, CH3CO, 4.32 (s, CH3N+), 4.63 (s, CH2NHCO, 7.89 (d, j = 30

6. 6Hz 211), 8 67 (d ' 6 6Hz

211) pptlrﬂr;h 3 Novenber 2006 WD 03/ 092580
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cool ed.to t hi acet a |I ere , et hyl

acet SPEE ﬁ%f% e%‘ polgio th@}re? rénﬁog%gl g&&ifavgmo a neghw]% St ep 3:
Synt m@o’@maﬂ 1)and rwateh{@|S- lnmﬁlmt@wm@m andthe aqusous phase Vesrsted (Wi ne
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25 423 (d, CH;NH), 5.65 (m, CH=C), 7.41 (bs, NH) ppm. MS m/e 184 (M"), 151,150, 149, 141, 140, 126,
114, 109 (100%), 109, 96, 94, 82, 70.

: In three-necked round bottom flask (5 1) equlpped with a mechanical stirrer, polyphosphoric acid
30  (2.1kg) was stirred and heated to 100 °C. The thioacetamide (840gr) was added in small portion, At the
end of the addition the temperature was raised to 170 °C and this temperature was maintained for
2-3hrs. The hot reaction mixture was élowly poured into a stirred cold agueous solufion of sodium -
carbonate (25%, 10 1). The basicity was raised by addition of aqueous sodium hydroxide solution (50%,
350mi). The reaction mixture was extracted with chloroform (2x3 1), the orgenic phases were
35 = combined, dried (Na;SO,) and evaporated. The residue was dissolved in petroleum ether (3.5 I} to give
' a solution and smail amount of insoluble material. Evaporation of the petroleum ether solution gave
crude AF150(S). The described procedure was repeated and the crude AF150(S) from the combined
batches was treated with activated carbon and was distilled twice under reduced pressure (0.5mmHg, 61




continued for 45 min. The solution was filtered in ordegNb@nbenmmee the
solid which was washed with chloroform (11) and water (0.5 1). The
filtrate was decanted, and the aqueous phase was extracted with chloroform
(2.5 1) gani ¢ phases were conbi ned and washed O(V sodi um

t hi Osu|\§’g;52ﬁ938§050| ution (2.2 1). The aqueous phase mﬁ&@??‘gé ed W th
chloroform (1 1) the organi c phases were conbined, dried over rragne5| um

sulfate, filtered and concentrated. K Acet one ﬁﬂ) 39 %ﬂ’ca)ad& .
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(500 . 860gr of thioacetam de was obtained. np. 140C, rH NWVR (CDC13) 8
2.21 (m 2H), 2.36 (s, CH3N), 2.56 (s, CH3CS), 2.57 (t, 211), 2.95 (m 2H),
25 EX2MREE ISCH2NH), 5.65 (m CH=C) 7.41 (bs NH) ppm M nie 184

Mg , 109, 96, 94, 82, 70.
Step 4. Synthesis of 2 8- di met -thia-3 8-diaza iro[4 Sl dec- 2-ene
AF150(S) In three-necked round b flask (5 1) equipped with a

mechani cal stirrer, polyphosphorgdc atid 30 (2.1kg) was stirred and heated
to 100 T. The thioacetam de (840 was added in snmall portion. At the end
of the addition the tenperature aised to 170 C and this tenperature
was nai ntained for 2-3hrs. The eaction m xture was slowy poured into
a stirred cold aqueous solution o Nsqdi um carbonate (25% 10 1). The
basicity was raised by addition of‘ &jueous sodi um hydroxi de sol ution (50%
350n). The reaction mxture wasaggiracted with chloroform(2x3 1), the

organi ¢ phases were 35 conbined, dried (Na2SO4) and evaporated. The residue
 was di sAcbltieh dfm-ghisropeibenapic ecid stCRER, §1.40pr, 84 lrggnefbin dighlgrmathms (30 snal |

anmoypt @ed ighha gb&@ aﬁio%mhso@masgtns&nﬁbMﬁm&@ﬁl&%em;m sol ution
gave crude AF1
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8 oxi 4 t rope ic aci d'
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18 sQIlﬂ;ﬂDQ;rlO&;DGAE,]?BO(S) (1.45gr, 7.88mmol) in dichl ororret hane (10OM ). The

reaction was stirred at room tenperature overnight. Chromatography of the

reaction mxture was on a 10 colum of natural al um num oxi de
( Ve ESIOMERR nol : chl or of orm 1/ 49) gave AF406 (0.75gr) as a crystalline

sol isggtheﬁiss)@meﬁmlﬂlﬁﬂﬁﬁwﬁﬁlsbifglﬂdécﬁpéﬁegm acetate. A very hygroscopic
‘solid was obtai ned.
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20 A solution of AF406 (2gr, 0.01mol) in chloroform (10ml) was cooled to -10°C - -5°C in an
jce-salt bath. A solution of FeCl, (1M, 0.7mI) was added and the two phase reaction mixture was stirred

for 4.5h. The color of the reaction mixfure changes with time from dark green to dark orange-brown. To

the cooled reaction mixture was added cautiously a mixfure of petroleum-ether (10ml), ethylene
diamine (600mg, 0.01mol) and 2N sodium hydroxide (10ml, 0.02mol). The pH of the water phase was

25 13. The organic was separated and the aqueous phase was extracted with chioroform, acidified with SN
' HCltio pH =29 and extracted again with chloroform. All the Orgaﬁic fractions were combined, dried on
potassium carbonate, filtered and evaporated. Chromatography [silica-gel (RIEDEL DE Haen 31607),




mp. 130-132 C (145-159 C dec.); 'H NVR (300MHz, CDCl 3) SNdvef®edzmps 211), 2.2
(t, j = 1.5Hz, CH3C=N), 2.82 (in, 211), 3.24 (m 2H), 3.25 (s, CH3N+O),
3.35 (m 211), 4.03 (g, j =1.5Hz, CH2N © ppm | R(CHC13)

2947, 163, dsAdBsl 153, 931, 664 cm ; MS(E1200 (M), 184, 141, 140,
126, 15 110, 10%, 108, 96, 82, 70. EXAMPLE 16: thesis"%%ﬁ’““?’;”ﬁl%’

2- Met hyl - 1-t hi a- 3. 8-di aza-spi r4fl 4. 5] dec-2-ene. AF400 S N H AF400 20 A

sol iy ”M%ﬁ'fﬁ(? [ o}, 0d 0t 0 to -10C -
-SCLt?%a%in Iﬁ'ce-sgpé&ggf?%e%%ug %uﬁPg%ogglh %ﬁgﬁw @C}aﬁ;%\%@éb@gded and the
t wo IgRase2Hen (. Hm 1-81% 8H), @ Thém 28 X¥dua, 2ot 9uapbiT | SHre2idipe; MSM/e he reacti on
m xtigr g¢ehgpmmasryvi th time fromdark green to dark orange-brown. To the
cool ed reaction m xture was added cautiously a m xture of petrol eum et her
(10m ), ethylene diamne (600nmg, O A nol) and 2N sodi um hydroxi de (10m,

0. OBRAMELETHe pH of the water phase was 25 13. The organi ¢ was separ at ed

and Sﬁﬁ_\ﬁ@@@?—%ﬁwﬁ%ﬁéﬁvﬂgﬁﬁt@-ﬂ—&l%%ﬂ- iggg.kme&dléﬁ,rﬁﬁlg?m acidified with SN HG
to pH = 9 and exfracted again chToroform the organic fractions
wer e conbi ned, dried on potass rbonate, filtered and evapor at ed.

Chr omat ogr aphy (silica-gel (R E Haea 31607), 3 Novenber 2006 WO

03/ 092580 PCT/ | L03/00357 45 CHCRR AROH NH4O 901911] of the residue gave
AF400. nmp. 40 C, 1H NWR (CDC13) IY4(m 211), 1.92 (m 2H), 2.19 (t, |
=1.8Hz, 311), 2.71 (in, 2H), 3.0d5 ( 211), 3.92 (g, j =1.8Hz, 2H) ppm M5
me 171 (MF+l), 170 (M+). 5 EXA 17: Synthesis of

2- Met hyl - 8- met hyl -dg-1 -thi a-3, 8-dilaza-spiro[ 4. 5Lec-2-ene, AP402 CD3 AF402
To a stirred cold (ice-water bath)CEol ution of 4-picolyanine (50 g,
0.462npl) in nethanol (200m ) aceubxr anhydride (75 g, 0.735npl) was added

| oW . . . ke t - . ' ddi tion.
The. r vt Fisredclifich SRR Kifiof B2 E Rl (O DA Plpard Qoblifh 251 1 T
chl evetie enbiydrive (R anbT30madras addaizbyvlo0hr).(The teupgrgtyde v bepbdt 164 Cspgeg at Rf - 0. 4.
18he e aghitoh, T‘thér\ll‘r%ﬂidn?hﬁkt&e%lvgeiehy loverni eétafsiog_etéﬁ@&aﬂﬁet iﬁﬂiéé&iﬁél and was
rocgssed to nex r e reaction mixtur was
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t he Nelyridind4-ggethy] 5@et@finie wps maisolatbdmd waeptodemedettieanettstep40nil) , stirred under
NI LT 0g€PLyt gkned RShE (M%P&?v%&éa?&?. FleURehehi 80 Lot Mgﬁﬁﬁéﬂéﬁ.@n&@ (109,

0.07nol ) was adde mal nt al hi n enperature of the reaction m xture at
15- 9B (4.5g) Pat gkfhe pibel 98 54 0pmel) s distolved i methanglHA0mY, ssvsunderelfingfmt ur e t hen
157 i higiosghed dntipfofecisll tildnChigh Tododie @A, ) (104 -0(0AR6T) 3k daded "Rk the Met hyl -
temperature of the reaction mixture at 15-25°C, The reaction mixture was left overnight at room
temperature then friurated twice with ether (2%200ml). 4-(Acetamido- methyl)- I-methyl-
ds-pyridiniumm iodide was obtained as yellow solid TLC [silica, chloroform/methanol/ammonia{33%)
90:10:1 (v/v)] showed one spot at Rf ~0.05] and was reduced in the next step without further
20  purification.
To a cold (jce-water bath) solution of the pyridinum iodode salt in methamol (40ml) under
nitrogem atmosphere, ‘sodium borohydride (3.9gr, 0.2mol) was gradually added (2hr) so the
temperature was maintained at 15-30 °C, the reaction mixture was stirred for additional 2hrs at room
temperature and left overnight without stirring. The solvent was evaporated. N-(I-methyl-
25 d5-1,2,3,6,-tetrabydropyridine-4-ylmethyl)- acetamide was obtained as stick yellowish oil (8.5 g).
" 'HNMR (CDCL) § 1.98 (s, 3H, CH,CN), 2.12 (m, 2H), 2.52 (t, 2H), 291 (m, 2H), 3.76 (4,
CH,NHCO), 5.52 (m, CH=C), 6.66 (br. s, NH) ppm. MS m/e 172(M").
In a three-necked round bottom flask (250ml) equipped with an addition funnel and condenser
with a calcium chloride tube on its top, a solution of the tetrahydropyridine acetamide (8.5gr) in dry
30  acetonitrile (70ml) was added. To the stirred solution, phosphorous pentasulfide (6.7gr, 0.03mol) was
added followed by triethylamine (12gr, 0.12mot) which was added from the additional fannel during
10-15min. The obtained solution was heated under reflux for 5hrs and then left at 15 °C for three days.
- The solution was evaporated, basified with 10% aqueous potassium carbonate, then extracted with




d3- pyridi ni unm i odi de was obtained as yellow solid TLC § Rbletr®ar; 2006

chl or of or m net hanol / ammoni a(33% 90:10:1 (v/v)] showed one spot at Rf
-0.05] and was reduced in the next step without further 20 purification.
To a coI &lce wat er bath) solution of the pyridinumiodode salt in

met hano" under nitrogen atnosphere, sodi um bSF&HEME (3. 9gr,

0. 2m)l) was gradually added (2hg) so the tenperature was nmintained at
15- 30 the_reaction mxture was_ stirred for addjtional 2brs at room
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1pol yphosphoric acid (30g) was added to the crude thioacetam de (6.5gr). The
rea%txll@% .stirred and heated to 170C for 3.5h. The hot reaction m xture
oured |nto a stl rred 25% aqueous sodi um carbonate (1505). 25%

MR i3 € A ; 2 =2 DI CRATY 114 SHEe)-Tf ‘L:{- wqu: N EIdena f '.:'; reacti on
flask and the tvvo soI ut| ons were coobl ned. The basicity was raised by
~addition of an 50% aqueous sodi um h)%@r oxide (6m) and the reaction m xture
was extracted with 10 chl orof ogm e\Organl c phase was separated, dried
and evaporated. The residue was di $solved in petroleum ether (1005) to
give after 12h at -20C a sol ut® nd a small anmount of insoluble material.
The petrol eum et her sol ution aporated and the obtained oil (5g) was
distilled at reduced pressure .p.- 50-53C, 0.2nmmHg) to give AF402 (2.15q,
0.012nol)."HNWMR (CDO 3) S 1.87 2H), 1.94(m 213), 2.1(m 211), 2.2(t, j
-=1.7Hz, 311), 2.76(m 2H), 3.92(fn 211) ppm Ms rule 187(M). 15 EXAMPLE
18: Synthesis of N[(2.8-D nethyl-I-oxa-8-aza-spirof4.5 ec-3- liY

dene) - net hyl - amme] - N- oxi de, AE&%BO O N,

To a solution of N-methylhydroxylamine hydrochloride (0.85gr, 0.01mol) in ethanol (13.5ml)
20 was added sodium acetate (0.84gr, 0.0Imol). A white precipitate was obtained. a solution of
2,8-dimethyl-1-0xa-8-aza-spirof4.5]decan-3-one (1.62gr, 0.0088mol) in ethanol (7ml) was added and
- the mixture was stirred at room temperature for 4.5hrs. The solvent was evaporated, dichloromethane
(675ml) was added and the obtained solution was washed with 20% aqueous sodium carbonate. The
organic phase was dried, the solvent was evaporated and flash chromatography (silica,
25 CHClL/MeOH/NH,OH 90/10/1) gave AF600 (1.5gr) as a mixture of two isomers [less polar
= isomer{A)/more polar isomer(B) 1:4]. "H-NMR (CDCL) § 1.45 [d, j = 6.37Hz, CH; (A)], 1.54 [d, j =
6.48Hz, CH; (B)], 1.7-1.9 (m), 2.29 [S, NCH; (A)], 2.31 [s, NCH; (B)], 2.32-2.5 (m, 3H), 2.62 (s, CHy),
3.63 [s, CEH:NO (A)], 3.68 [s, CH:NO (B)], 4.78 [br CH (A)], 4.85 fbr CH B)] ppm. MS m/e 212

(M), 196, 169, 126, 110, 96 70.




O N AF600 To a solution of N nethylhydroxyl am ne hydr @fablsietmoé0. 85gr,
O dnol) in ethanol (13.5m) 20 was added sodi um acetate (0.84gr, O dnol).
A white precipitate was obtained. a solution of

2, 8-di ”'%d;()é xa- 8-aza-spiro[ 4. 5] decan-3-one (1.62 88no1l)

et hanol n{ isg\gs added and the m xture was sti rredq’ﬁr’lﬁfgﬂﬁqsgerrper ature
for 4. 5hrs The sol vent was evgpor at ed, dichloronethane (6755) was added

and ﬁ%l\%ﬂ%zé ned sol ution was washed with 20% aqueous sodi um car bonate. The
a e was dri ed the soI vent was evapor ated and flash

org

Dinhg el i pgeeARIOB00 (1.5¢9r) as
a mxture of tvvo i soners [Iess poIeU |sorrer(A)/m)re pol ar |sorrer(B) 1:4].
"H-NWR (CDC13) S 1.45 [d, j = 6.37Hg CH3 (A)], 1.54 [d, j = 6.48Hz, CH3
(B)], 2.7-1.9 (m, 2.29 [S, N p ]\\ 2.31 [s, NCl 1: 3 (B)], 2.32-2.5 (m
3H), 2.62 (s, CH2), 3.63 [s, INO (], 3.68 [s, CH3NO (B)], 4.78 [br CH
(A)], 4.85 [br CH (B)] ppm #e 212 (M, 196, 169,126, 110, 96,70. 30 3
Novenber 2006 WD 03/092580 PGT/ Th03/ 00357 47 EXAMPLE 19: Synthesis

of N-[(2 8-Di net hyl - 1- oxa- 8- aza ro[4 51dec-3- liy

dene) - benzyl -am nel -N-oxide. AF@&4 0 + N Ph O AF604 To a solution of
N- benzyl hydr oxyl am ne hydrochl orli de (1.27gr, 0.008nol) in ethanol (6nl) was
5 added sodi um acetate (0.65gr, 0.008nol). A white precipitate was

obt ai ned. A solution of 2, 8- dipneﬁdqyl 1- oxa 8-aza-spiro[ 4. 5] decan- 3- one

(1. 3gqr, 0 0072rml£Y in ethanol )l added and . the m xture was
stirred T8¢ spigimof MW@IW lwﬁrpei orrﬁﬁél 2;751{: §80fmolir etispal{Gmb ey

6] cfuddéd)mlidﬁaraeetaté 469@:,) owa&no@ddedvmdprédmﬁtaebWw oRsingio| Alt sobfiomad washed

W t sodi. nat T t he

sol Czé%? ‘%%ﬁ%b%%"é’w gﬁ%wflT ?fél @ﬁr)é)g %‘%r apﬁ@la‘?’bﬁ%ﬁg é%@f%ﬂd

M o#awmm;p 98y sHoEd §t rgeny temAFB e 1@:1413& Jiby selventiwes mnspraéedoﬂmiﬂmmrtbﬂ@ner s [less
pol eﬁpﬁera(d@d/a!a@% obeﬂt-@gomhsx@w Wighedlwit 2094 ddfR deddona®e. Irnd2 [d, | =

35 = 45|_|Z 2.29 (S,
043‘)"’3“? Pohzsezwgsafﬁ%n?l J?VB’*Z Fasrev é @f‘tP?aP%X (@‘ﬁf"s ‘ﬂ%ﬁ-éNo (A§] ,
m O 7MEQH/NHGIIE SN/ ()Bide ARS0H (1|.\ﬁgmaa BBBird d)two BaerBets AAF iGBB(AL0GO0% . 15

( 2 51dee-
EXANERE s20e 1. PSR Rindb 6o B PLGSSRY i, o33 ] 2635103 et By
17-19 (@), 2.29 (S, NCH; ), 2.32-2.55 (), 2.62 (m, CEL), 4.85(br CH), 4915, CH:NO (A)], 497 [s,
CEENO (B)) ppm. MS me 288 (M), 272, 254, 197, 153, 91(100%)

15 EXAMPLE 20:

Synthesis of N-{(2.8-Dimethyl- 1-oxa- 8-aza- spiro[4.5]dec- 3-ylidene)-isopropyl-amine]- N-oxide.
AF605 '

AF605

: To a solution of n-isopropylhydroxylamine hydrochloride (1.84gr, 0.01mol) in ethanol (7ml) was
20 added sodinm acefate (0.91gr, 0.0llmol). A white precipitate was obtained. A solution of
© 2,8-dimethyl-1-oxa-8-aza-spiro[4.5]decan-3-one (1.84gr, 0.01mol) in ethanol (4m!) was added and the
mixture was stirred at room temperature for 4.5hrs. The solvent was evaporated, dichloromethane
(500mi) was added and the obtained solution was washed with 20% aqueous sodiwm carbonate. The
organic phase was dried, the solvent was evaporated and flash chiifomatogmphy (silica,

25 - CH,ClL/MeOH/NH,OH 90/10/1) gave AF605 (1.5gr) as a mixture of two isomers [less polar




AF605 0 O AP605 To a solution of n-isopropyl hydroxyl agieentgczooehl ori de
(1.84gr, Odnol) in ethanol (7nml) was 20 added sodi um acetate (0.91gr,
0.dInml). Awhite preC| pitate was obtained. A solution of

2, 8-di &l oxa- 8-aza-spi ro[ 4. 5] decan-3-one (1.84 ol i n et hanol
(4rrfL) wash%)agdzs%? and the m xture was stirred at room FM@&&&%re for
4.5hrs. The sol vent was evaporaged, dichl ororret hane (500m ) was added and

t he ,obt ed sol ution S onate. The

or g PGS PRl ST T B D (ko R G e B P 0T AR

chr cidiizogidphyl 5B [mb&29 BECIEHRL wwea%@mawzgmnwmy 68rad b(mpPED5 (1. 5¢r)

| I A pber 2006 WO 03/092580

PeT b s e B A TR PRI OOMETD) 1 4. 1 AWR (DG ) 6
-1.40 (d, | 6. 6Hz, CH3CH2), 1.42 [d, j = 6.2Hz, CH3 (A)], 1.6-1.8 (m,

3. ZEXAFMPKB-B (A], 2.31 [a, C113 (B)], 2.35-2.57 (m 311), 2.63-2.71 (m
213 iR DT D (] o o ARclaB O N bt Bl Reodth, O pom
5 EXANPLE—ZT: thesTs of NT(Z-Et - 8-netnyl - I-o0Xa- 38-aza- spirol4
51deid60B- y| | denel met hyl - am ne] - N-OXI de AF601 6 + O AF601 To a

sol uti on of N-nethyl hydroxyl am ne hydrochl oride (0.958, 0.011lnobl) in

et hanol (14.3ml) 10 was added sodi ur}qﬂcet ate (0.94gr, 0.dIlnol). A white
precipitate was obtained. a i 0 .

2- et hyl -8-net hyl -1 -oxa- 8-aza-sp)lro[#. 5] decan-3-one (2.1gr, Odnol) in

et hanol (7.4nl) was added and m xture was stirred at roomtenperature
for 5.5hrs. The sol vent was evapor at ed, dichloronethane (770m) was added
and the obtained sol ution was wi th 20% aqueous sodi um car bonate. The
organi ¢ phase was dried, the sol vi€nt was evaporated and fl ash

chromat ography (silica, 15 CHC13/MeOH N1140H 90/.10/1) gave AF601 (2.4gr) as
a m xture of two isoners [|less polar isonmer(A) and nore polar isonmer(B)].

'HNWVR (CDC13) 0.94 [t, j = 7.4HAFB0CH3CH2 (B)], 0.99 [t, j = 7.4Hz, CH3CH2
(A1, 1T§9 sé1fion bF Nhme u? o;;ylgfﬁim( ﬁ?drocﬂioﬁ& (8. 9% (i(ﬁ‘lllmglbz")m eﬂ%.utﬁQlf{ﬁnl NCH3 (A)],
2.30 M lﬁ, ? 69 [s CH2
10g) ]WﬁLs zﬁdéﬁlf ?4g'= %m[’ e E?‘]IPlfa‘iﬁnWas aﬁ%‘ 209, 197,
181 MI-&&%@:BBQ:&M 3pifd[4. 5 GecabEB-one (2. @Wmtnﬁl) Asthafylif T 4vel} was addied and
N-1 (tge E i »bas% Qlea?ﬁclo te%ﬁé?at? ﬁ?@ Sﬁtg" 'fh@ sdtvent was evaporated, dichloromethane

5ldec-'3
(7701111) was added and the obtamed solution was washed with 20% aqueous sodium carbonate. The

organic phase was dried, the solvent was evaporated and flash chromatography (silica,

15  CHClL/MeOH/NH;0H 90/10/1) gave AF601 (2.4gr) as a mixture of two isomers [less polar isomer(A)
and more polar isomer(B)]. "H-NMR (CDCL) 0.94 [t, j = 7.4Hz, CH:CH, (B)], 0.99 [t, j = 7.4Hz,
CH;CH; (A)], 1.59 (m, 1H), 1.74-1.86 (m), 1.98-2.05 (m, 2H), 2.29 [s, NCH; (A)], 2.30 [s, NCH; (B)],
2.452.60 (m, 5H), 3.63 [s, CH; (A)], 3.69 [s, CH; (B)], 4.66 [br OCH (A)], 4.78 [br OCH (B)] ppm.
MS m/e 226 (M), 209, 197, 181, 169, 152, 138, 126, 110, 96,70.

20
- EXAMPLE 22:
Svnthesis of __ N-[(2-methv]-8-phenyl-1-oxa-8-aza-spirof4.5]dec-3-ylidene)-methyl-amine]-N-oxide,
AFe602
_— o
[
O

—

AF802




AF602 O Ph 0 AF602 3 Novenber 2006 WO 03/092580 PCT/ inoanBestuts49 To a

sol ution of N-nethyl hydroxyl am ne hydrochl oride (033gr, 0.004nol) in
~ethanol (5.4nl) was added sodi unacetate (0.32gr, 0.004nol). A white

preci pi dtg8o¥as Obt ai ned. a solution of

8- nmet hyl - 2- phenyl -1 -t hi a- 4, 8- di aza-spiro[ 4. 5] decan- 3Pg"rr1fém(38(.]3§%gr, 0. 004nvol )

in ethanol (3m) was added andothe m xture was stirred at roomtenperature

for 4.5 hi h dded
and theﬁé%ﬁglﬁﬁ%ﬂdé@gﬁ%@%m“@eﬁ‘e PEH A O BRI R onate.
The Wisgaidedc sqsinmaectatp £0-34er.cU004mplp & othiten previpitates wap obtaived aasvdiibh afh

chr omstagmapnbw (-8iid-4,8-Biaza- sgfméjhm%wﬂ@ﬁg?% df%éﬂ) ﬁ%ﬁﬁ&aﬁ%ﬁ@@ #2430nQ) as a

mxt%% !) WO . |s§nv%aa$n% !Iess olﬁe%lrf‘e@%ms_e(()gtl%g%{gmo ar Lv(sagerngtg 5)3% F]S H
.Mquh&mmeﬂ@@ﬂzzorﬂ) wag)added. aﬁ@thé nhtaifSdZplutiG B8 (wakhed 3ith 20% aquebid3d4B) ], 3. 71

5 S i s 87,

Synt Gueg) | 4509 awiktuspe9fol Disammesy: flogs apolag
(Iéordeh(ABmezy h:bldlexaﬁneﬁm tmg] a{xmmcm&hj\s 024 (. CHY; 693 .99\ 2i29 s, Ncr+ AF603  To

1) in

: ot a2 gﬁ*‘«ﬁ@%&%ﬁ BBt P T RS e Sy )
W edAPi SABA B EH (BB, wrwmm:w ppm. MS m/e 274 (M), 257(100%), 245,

di hw@gqijsgsrmt hyl spi ro[ 1- azabi cycl o[ 2. 22] octane-3,5"'-(4'H)-3'-one (2.1gr,

O d nol) in ethanol 20 (7.4m) was added and the m xture was stirred at

roomtenperature for 4.5hrs. The sol vent was evaporated, dichloronethane
(770AMEIER3added and the obtained solution was vvashed vvlth 20% aqueous

sodl%@&gr&% - S;FH&hPBc- as evapor at ed
]%Bd as chromatogr aph

f%ve AF601
) & 03 mixture of two isomers [l ess polar isoner(A) and nore pol ar
isoner(B)]. "HNWR (D20) 5 1.22 (t,/] = 7.09Hz, CH 25 (B)], 1.46 [t, | =
7.0Hz, CH (A)], 1.35 [d j = (C133)ZCH], 1.41-1.58 (m), 1.57-1.9
(m, 2.59 (m, 2.67-3.01 (W ~3 014326 (M, 3.47 [s, N(OCH3 (A ], 3.49
(m, 3.52 [s, N(O)CHS (B)] +224 (M4), 207,195, 178, 138,
124,96, 83 (100% . 3 Novenber 2006 ?‘
' AF603
To a solution of N-methylhydroxylamine hydrochloride (1.17gr, 0.014mol) in ethano! (15ml) was
added sodium acetate (1.1Sgr, 0.014mol). A white precipitate was obtained. a solution of
dihydro-5’-methylspiro[1-azabicyclo[2.2.2]octane-3,5° (4’ H)-3’-one  (2.1gr, 0.0lmol) in ethanol
20  (7.4ml) was added and the mixture was stimed at room temperature for 4.5hrs. The solvent was
evaporated, dichloromethane (770ml) was added and the obtained solution was washed with 20%
aqueous sodivm carbonate. The organic phase was dried, the solvent was evaporated and flash
chromatography (silica, CHCly/MeOH/NH,0H 90/10/1) gave AF601 (0.45gr) as a mixiure of two
. isomers [less polar isomer(A) and more polar isomer(B)]. "H-NMR. (D,0) § 1.22 [t, j = 7.09Hz, CH
25 (B)], 146 [t, j = 7.0Hz, CH (A)], 1.35 [d,j = 6.5Hz, (CH3),CH], 1.41-1.58 (m), 1.57-1.9 {m), 2.59 (m),
2.67-3.01 (m), 3.01-3.26 (m), 3.47 [s, N(O)CH; (A)], 3.49 (m), 3.52 [s, N(O)CH; (B)] ppm. MS m/e
224 (M), 207,195, 178, 138, 124, 96, 83 (100%).




WD 03/ 092580 PCT/1L03/00357 50 EXAMPLE 24: Synthesi s 0f November 2006

2-Ethyl -8-nethyl -1-this-4.8-diaza-spiro[4 Sl decane-3-thione AF510 S NH NN
AF510 A mixture of AF267 (214ny, | mml) and Lawesson's Reagent (280m%

0. 692mm in 5 acetonitrile (5 mM) was heated under reflux for 17 Ins. The
sol vent "Vad¥'&oved and residue was dissol ved i n coRC&MP4PE7 aqueous

sodi um car bonate (0.5nl) and t RBn extracted with et hyl acetate. The

ext rmnnmwwn ed and the solvent evaporated. The residue (250ng),

recr on (66t0l’lltl‘l|e gave pure
AF5I"C . = ‘ Z) 33Ph 1.93-2.44 (m, 2.30
(s, CH3N), 2.80 (m 2H), 4.21 ( A) 8. 66 (br, NH) ppni. M5 me 230

(M), 197 LO (M--SH), 156, 128, (200% . EXAMPLE 25: Synthesis of

4- Benzyl -8-nmethyl -1 -thi a-4. 8-di a r4 51ldecan-3-one AF282 O S N AF282
15 In a three-necked flask equi ppéd with a magnetic stirrer and Dean- Stark
and two dropping funnels a sol ut]i on jof nercaptoacetic acid (8nl, 0.242nvol)
in benzene (75m ) was heated to refN“ux. Benzyl brom de (13ml, O0.242np1)
and 1-net hyl - 4- pi peri done (9.3nl, d.08npl) were added simultaneously
dropwi se (45nm and the reacti on_&_]g%ture was refluxed for additional I.Sh
(2mL of water were col |l ected) reaction m xture was cooled to room

t enper afupisturegf eﬁszé?Sd?ﬁrll‘Wl&\/vélgmaldld!edi I2@essonds Reagerdr(@80mige Ofb2rsmolvdis separ at ed,

drl aebtoamdlet(ﬂmwhwéaﬁed\m&er%fﬁﬁ%@fﬁﬂs Tk A5ient '%QFEE &ﬂfsﬁ@ hééldué %A ica, 10%
gan Ln chI rof orrq?] i{ he resi due gave AF28 (CDC13)
?"r%i ki gegiopts so 4 garbogate ¢0 5(’15 ) ang fhen dezh ?%'l(afﬁafezﬁﬂ 3.64 (s,
2 1 1 SXIBCING ¢ drlerﬂ. 38 thesolvéikvapiitia) ThedesRine (Sbing), nédsr)stzﬂmm firt fdaMelade and?006 WO
03/ 7 o. th
xxy%ﬁ?gg ShEICENOpaR iy, MM bR U1 SRS f‘%%%% S N qowe
ﬁ A8 cCHsAD: aﬁ/ $h 2ot ke fds FEB) 3¢ {bro &R P MSemiveR3A € 18t i rrer and
iDeavSER), ks 1xpdaitioms). of 1- 5 net hyl - 4- pi peridone (0.27nl, 2.4mmol),
, 4- di met hoxybenzyl ami ne rochl ori de : r,
2,4-d t hoxybenzyl hyd hi de (0.72g
EXAMPLE 25:

Synthesis of 4-Benzyl-8-methyl-1-thia-4,8-diaza-spirof4.51decan-3-one. AF282
O

50

N

‘ AF282
15 In a three-necked flask equipped with a magnetic stimer and Dean-Stark and two dropping
funnels a solution of mercaptoacetic acid (8ml, 0.242mol) in benzene (75mi) was heated fo reflux.
‘Benzyl bromide (13ml, 0.242mol) and 1-methyl-4-piperidone (9.3m}, 0.08mol) were added
simultaneously dropwise (45min}) and the reaction mixture was refluxed for additional 1.5h (2ml of
water were collected). The reaction mixture was cooled to room temperature, water (30mi) was added
20  and the organic phase was separated, dried and the solvent was evaporated. Flash chromatography
 (silica, 10% methanol in chloroform) of the residue gave AF282 (3.8g). 'H-NMR (CDCl;) 51.65 (m,

2H), 2.19(m, 4H), 2.27 (s, 3H, NCHs), 2.78 (m, 2H), 3.64 (s, 2H, SCHy), 4.78 (s, 2H, NCHy), 7.25 (5H,
A1) ppro.




3.5mmol ) and nercaptoacetic acid (0.24nml, 3,5mmol) in beprerabéwld was
refluxed for 3h. The reaction mxture was cooled to roomtenperature,
wat er (10m ) was added and the organi c phase was separated. The pH of the
aqueous s adjusted to pH 10 with 2. 5N aqueou ydr oxi de
SO|UtIO“Qgﬁ@E?%€n t he agueous phase was extracted mn?ﬁﬁﬂﬂigg%?orn1 The
organi ¢ phases were 10 conbinedy dried and the sol vent was evapor at ed.

Fl ashy § gyt ography (silica, 10% nethanol in chloroforn) of the residue
gave AFZE 15@y|eld) "H - NVR (CDClB) 81 66 (m 213), 2.21 (m
411) Systhesipf A-42.4-Dimethy@)AR cthyl-1-thia-284) 4 GlecatBonS@H2Y6, 3. 78 (s, 3H,
OCH3), 3. 80 (s 31-L OCH3), B2 (s, 211 NCH2) 15 EXAMPLE 27: Synthesis
of 4-(ter(-Butyl oxycarbon -B-net hyl -1-thia-4 8-diaza spiro(4 5ldecan
3-one AF284 S N-BOC N 284y To | uti on of AF277 (2.60gr, 13.97muol)
i n di chi oromet hane (60m) i € 7 eOMa . 95n , 13.99mmol ) di-test-butyl
di carbonate (3.85nml, 16.76mmoj ) ang—4-di net hyl am nopyridine (1.71gr, 20

13.99mmol ) were added. Th ajpeed sol ution was stirred overnight at room
tenperature then the solveght was evaporated. Flash chronmatography (silica,
CHC13/ MeOH/ NHAOH 80/ 20/ 1) of the residue gave AF284 (4gr, >95%vyield).

1H NVR (CDCbh) 8 1.55 (s, #&ddse OC(Cl113)3), 1.70-1.82 (m 211), 2.26 (m

211), 2 2. 87 411 2H 25
EXA?\/PLEng ﬂ&%or aﬂtl\ilgg%)md%p%q:% ﬂ"f"% oSS 1)#‘41 'St%ﬂ%sat hitien tgg%)st Eglmes The
st aBF"-IﬂWWP'B?ﬂdﬂQPA) {0 N mAF 154y, | r2 @mettmu@mlemhe abylphhlbile @doaffin oil
( Parssidmiolyai her&ptmeuemmw%ﬁ,xg%ﬂsﬁ i bertbEe ﬁﬂﬂ‘& asalleﬁmﬁﬁ £5 4! WD o

at nosphere,. in the_ presence or ab sence toco ero Novenber

03/ GHEBIUBET eE 691G EpPraTnporig, Mater (Jopl v %Hdﬁ%d thﬁf ?réﬁmctphﬁe W8ht hs
st orsepgyeated TIHE pHHPLIE sqnbuBasserae adjssed t6 pH dewem 2, samlueodeﬁcﬂrum Heokie quantity

f b r d
cormary Son eyl R il il S et ISR B e Bl Ve e

on dPERiRsHs drisdrand ghesyol m&wa%%vamr@edf Flaghn ehroragtegienhy) (s@hqa, 1056 mgthertol dm.
Deg rohldﬁfdnﬁ)“bfﬂ]lie&@dﬂﬁlb%avetmw d"moai 1%l R INNAR (801 6@@3)2}5 22t@i ned by

A e iS5 SRS 128 48 Gl @3@%99@ Lo ol s

mas4ﬁ ﬁ%aé@@ﬂﬁped in sanples cont ai ning 0.5% w w tocopherol in AF150(S).

EXANPLE 29: .0 AFI50(S) citrate salt +stability studies To a sol ution of
.13gr, 163.8 nmol) in 2-propanol (60 nil) and tetrahydrofuran

%&&$h$ s added dropmnse over 45 mn a solution of anhydrous citric

a-shiddh sTakchn-3-bhe ARgRuUl ted m xture

was Stl I'I'Ed at room‘terrperat ure under argon at nospnere for

S@\I"BOC

N

AF284
To a solution of AF277 (2.60gr, 13.97mmol) in dichloromethane (60ml), triethylamine (1.95ml,
13.99mmol) di-fert-butyl dicarbonate (3.85ml, 16.76mmol) and 4-dimethylaminopyridine (1.71gt,
20 13.99mmeol) were added. The obtained solution was stirred overnight at room temperature then the
solvent was evaporated. Flash chromatography (silica, CHCl,/MeQF/NHLOH. 80/20/1) of ﬂw residue
gave AF284 (4gr, >95% yield). "H-NMR (CDCL) 3 1.55 (s, 9H, OC(CHj)s), 1.70-1.82 (m, 2H), 2.26
(m, 2H), 2.28 (s, 3H, NCH3), 2.83-2.87 (m, 4H), 3.53 (s, 2H, SCH,) ppm.

".‘.i

25 EXAMPLE 28:

Formulation of AF150(S) in paraffin oil + stability studies
The stability of 10% w/w AF150(S) in pharmaceutical acceptable paraffin oil (Paraffin oil Eur.

Ph) was examined at 40°C under air or nitrogen atmosphere, in the presence or absence tocopherol.




addi tional 2h, then the resulted white precipitate was §ibiembeckoaed washed
w th hexane under argon L5 atnosphere. The white solid was introduced into
a drying pistol which contained P205, the drying pi stol was evacuated (0.2

mﬂ—lg) t re and then heated at 55-60C for AF| |trate (53.8
g, ‘gg/g@ 92 ﬁ) was obtai ned. TLC (2% NH40H in rret h&H @35% rap.

146. 5 147.5 C "H NMR (300|\/H%, D20- Na2CO8, pH 12) 6 1.80(m 411) 2.08 (s,
3H, CH3C=N), 2.17(s and in, CH2+CH3N ), 2.46 (ABq, 1—15 214z, 411,
2 CHirpelerWeroamped alier o swgh@( gom@HTL@IZIRE%)% W&rses OMHz, D20
Ts.g?&%ﬁnlg in® F&éel%)an&% o ,pos@iglgi%gradﬁoﬂ-@odﬁ&(sﬁ4001&3 cHafiges Aidere/ Beteriﬁleﬂ)ﬁn 173. 91£:I

an a . ored under
var§ 518?38%?%‘%&1 FOns. h%vlﬂ%ﬁr@’fl}??tat??\;op Eerolrrugn?r%£am§ cg{dl&om ?F §ﬁ6§%€%nper ature
f orstebler imetherpatefii) OItdmmallam Degradatiosf ezpétm@eﬂwtténmde dgtlww(l\fna@%) anhydr ous
£ ONgdidcans h§éi}91\9§§10f-'1&9m€sb tab&e Obl@’o %@%Vd&éc@@h@ax?/ t&&d%ﬁﬁzﬁ’ﬂ‘l@l—ﬁsﬁ it Brain

penetration’ of npounds @ g a ﬁé‘g nons | oni zed) form
“of XeHew ealﬁrpwmnebw%mga@%*s “tt eorhen lﬁ‘t 6?1%‘6“5 ngpUBEP l%ce AF267B
hascogtainiftg 008 WwBocopherdl ireAFIBN(S). 7. 35 of the cerebrospinal flui d (CSF), 26.2%
of the conpound are in a free base foray cal cul ated as shown bel ow. This

I ndi cates that AF267B is highly penetrable into the brain since the free
basEXAMPEE:speci e that crosses the blood brain barrier. In conparison,

__.(ﬁ(r)]ngmgb(rggémﬁélm@ngg@ggyt|cal CNS active conpounds, for exanple wher _ei n
hi gty Tbas o e TleBicbln 0N rutoft Fpmomui (DR bl 008 2010 5%

ar eml) was ediled dropwisel of ey il i sejution of (ﬁahﬂkma chicyeisk 25 ke, éﬁéﬁl@@loﬂ)olﬂ the brain
- ;glr @EV\%QZI%M)%H‘EESEIW%%WQ% 03/ 09258 d/l?ﬂ%‘/’rgfsm Séferg o hg B +ir %
@@m%ﬂ%% then() GW@FGFM@PTWRE)W&@&W? ““?‘%%‘19‘{“ #8987 35 5 o
[fg& éﬁﬁi Og@é ﬂ&@lﬁte%hd Wﬁﬁi’eﬁgw%toﬁdgyol/ﬁg ﬂm&ﬂ@hﬁh cdhamlemgOa theidaying ;ﬁstcﬂh AF267B (2
/%a &V %Iecp @é lan.gg tem tur and tﬁenh ag 5% Oﬁﬁnsﬂl%ﬁi W&_ﬂj@ g?B\’ﬂ é

rain leve by GC. It
oSBT a5 i s olasta BLG it NS o mebane IS0 TTnep LA G HWIR. 2) by
Con@aGNig EI@N%C@? pndey st heowmunusg £ué (@pakated=Ny 1.14d mhd e, tSHE (AUC) both
'n (%%%3 2 46 (ABq, j<152Hz, 4H, 2CH,CO,H), 2.73(m,2H), 3.81(s, 2H, CEN=C) ppm. °C
20 NMR (300MHz, D,O-N2,COs, pH 12) 19.77, 36.17, 44.16, 45.64, 53.08, 72.71, 75.03, 170.91, 179.19
and 181.86 Hz.
' HPLC analyses of samples of this salt stored under various conditions (at 60°C for three months;
in air at room temperature for three months) compared to a reference standard stored under anhydrous

conditions showed the salt to be highly stable.”

)m

EXAMPLE 30:
Brain penetration of compounds

1. pKa of AF2678: The free-base (non-ionized) form of the compound AF267B crosses the brain blood

30  barrier. Since AF267B has a pKa of 7.8, at the pH = 7.35 of the cerebrospinal flaid (CSF), 26.2% of
the compound are in a free base form, calculated as shown below, This indicates that AF267B is highly
penetrable into the brain since the free base is the specie that crosses the blood brain barrier. In
comparison, some other known pharmacentical CNS active compounds, for example wherein the base
is quinuclidinyl, have a pKa > 9 (where the tertiary amine is highly basic). For such compounds at the

35  relevant pH of 7.35, only 2.2 % are in non-ionized form, This indicates a higher preference for the brain.
for AF267B vs. such compounds. These calculations are based on the following:




(nglgr)*hr vs plasma (ng/m)*hr both iv (1ng/kg) and po3 NaverBek®ps
respectively, it was found 15 that the ratio of AUC brain/ AUC plasma is:
for mles 1.79 (iv) and 2.43 (po) and for females 1.32 (iv) and 1.25 (po).
Thus gr unts of the conpound are found in th i an in
pl asrra;aﬁg'%yﬁ%grrparl ng the ratio of C. brain (ng/Q) %S%ﬁfﬁ@%tgﬂa (ng/m)
(po) it was found that 25% of $he conpound in males and 16%in females is
fou%?{.#B brain. This cal culation was based on the 20 brain weight
(29 tal plasma volunme (14 m). This also indicates a high
per (‘Veﬁ*flé)géfohﬁ*ﬂﬂe-loﬂmﬂﬁﬂﬁﬁ‘ﬂ] inthe brain. 3) ex vivo studies of AF150(S)
and § é@i@; pm)l e/ kg, po) in mce brain tissue (GC anal ysis of
AFlgﬁg or AF 67B vs a standard conpound (AF261) added to the brain
tis® ¥ di spl acenent of 25 a radioactive nuscarinic conpound such as
Bri MB%Edwlm{DEm‘éﬁprl ne-Mfromthe brain tissue) also show clearly a high
bralo;lBg%ﬂratl on vs. plasma (GC and bi ndi ng studies). AF150(S): T,,
=21 and 53 mn (two phases), iv; MRT (nean retention tine) =

50 Kpre baseB' haying aaKe5(0S) has a fast brain penetration (1 miniv); C ,, =
40. ¢ ganjoablyg+-1049; 7 % in brain fromthe anount administered po); AF267B:
det_ezcégg [N the bral n betvveen 2-240 mn after dosing, a peak at 20-30 mn,

1%1/ 30 C..=36.4 prole/kg (36.4 %in brain fromthe anount
18dm ni ster ed po) EXAI\/PLE 31 Detection of AF292 follow ng AF-167B

ad ?@‘9’33 I f determ ne

nbr%‘@gf’ AF26 B an %%ﬁ%f?% Cab f?ga%lﬁ;@'o%t%@%é }é/v?B) |§r$9%og pl asma
foI by Gnt W&*’(fo‘Wé EW@@“%H%@FWWWP’&W nistration of AF267B (1.5, 3
and ap mq,/ dofhparBQ tmamminmmd:ufve ol@tagﬁ)mﬁﬁzeﬁmdwgcﬁmﬁ fevhartbraad (see

bel PCTAL 03/ 003 St andard
2oL o0 s B O R LD BB ARG, 5 ner
1¥he anthityhe ot opABE hrindslip plosmaois: @1 maltel 7S Grhanh@43 (po) midefopfemplenf t hi s

st udy. ?ﬂ"g@%& @.tzisgﬂb? 1hs éE&é%ﬁoﬁi&doftﬂé: oWMRafe G Thd Gskn ikn o0l umm:
Pur ospher AR RPI (4 x50 mMm bil e Phases: Solvent A 1 g/i

(HN\4) 2 m&l 10 Solvent B: Met hanol Loop/ I nj ectionVolune: 50 pl/90 pl
| onib} at bycdompdriig theAdtivns Ohclirhia (d@fg@/@;gplﬁsn@(@gxht) §lo) it oms Hard that 28%APBhg ; positive
i ons Qﬁ@ q@ﬁ 1 A i ' ture: 250 C
Spr ay blka g%ﬁﬁv&% alHon Qe%%%eﬁg@%ﬁ h%g%fgﬁﬁiﬁom toring)
28F292: mwemzm Fctotal plgsme volwmei(Lf mh). Thircalegyindimiey p high pprgentagpofithg 0. 0- 5. 2

mn)] Aegbhd idthabraig01. 0 (CE 35V) -4 mz: 70.0 (5.2-6.2 mn); Internal
standard

3) ex vivo studies of AF150(S) and AF267B (100 pmole/kg, po) in mice brain tissue (GC analysis of

AF150(8) or AF267B vs a standard compound (AF261) added to the brain tissue, or by displacement of
25  aradioactive muscarinic compound such as tritiated-oxotremorine-M from the brain tissue) also show

“clearly a high brain penetration vs. plasma (GC and binding studies). AF150(8): Tye=1-10min; Tipn

=21 and 53 min (two phases), iv; MRT (mean retention time) = 50 min, iv, po. AF150(S) has a fast

brain penetration (1 min iv); Cpa = 40.7 pmole/kg (40.7 % in brain from the amount administered po);

AF267B: detected in the brain between 2-240 min after dosing, a peak at 20-30 min, MRT=128 min;
- 30 Cpax=36.4 pmole/kg (36.4 % in brain from the amount administered po).

EXAMPLE 31
- Detection of AF292 following AF267B administration to Beagle dogs.
The purpose of this study was to determine the levels of AF267B and AF292 (a metabolite of
35 AF267B) in dog plasma following 13 weeks subchronic singly daily administration of AF267B (1.5, 3
and 6 mg/kg, po to male and female dogs) according to the method (see below).




15 AF267B: mz: 215.0 (CE 30V)3 nmz: 70.0 (6.2-10.0 m n)3N&ahbksicoe Gas
(CAD: 2.5 miorr/Argon Results: After 13 weeks of repeated daily dosing
AF267B has a plasma half life of 1-2 hrs with T. 20 =1.5-3 h, C, (ng/m)=

162- 13 gar |y dose-dependent) and AUC(at) (ng* h/ 3947
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EXAMPLE 32

Effects of the tested compounds o secretion of o-APP; in cell cultures stabily transfected with the MI

mACHR and in rat primary hippocampal and cortical neuronal cultures.
Cells were plated in 6 well culture plates and used at the age of 3-5 days after plating, Cells were

35 = washed twice in serum-free medium and incubated for 1 hour at 37°C with AF150(S) and AF267B or .
AF292. The cell cultures were exposed for 1 br to various concentrations of these tested compounds
(10 -10° M), and to carbachol (10" M). Cells exposed to medium alone are referred as controls.
Carbachol, rivastigmine and deprenyl were used as reference compoimds. '
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30 Taken together, these results show that AF267B is a selective M1 muscarinic agonist and a
"drug-prodrug” for AF292, which itself is a selective M1 muscarinic agonist and a weak M3 muscarinic
antagonist. AF267B and AF292 together form a pharmaceutical combination with a longer plasma half

life and longer muscarinic activity than either compound alone.
Using the above tests, AF700 and AF704 were also found to be effective in increasing AFP;
35  levelsin this preparation {(at 100 pM 50% of maximal effect of carbachol).

The effect of various muscarinic agonists on the levels of secreted APP, were followed using rat
primary cell cultures prepared from hippocampus, cerebral cortex (both which contain mainly M1
mAChR) and spinal cord (which contains M2 receptors). In this study the effects of carbachol (a
non-selective muscarinic agonist), oxotremorine (> M2 selective muscarinic agonist), physostigmine (a
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35  was cells incubated with Locke buffer alone.
Primary rat cortical and hippocampal cultures cell cultures were exposed to the non-selective
agonist carbachol (CCh) and oxotremorine (>M2 selective), to the M1 muscarinic agonists, AF150(5)
and AF267B and to the cholinesterase inhibitor, physostigmine, all at 100 pM. The M1 agonists
indyced a significant increase in APP; secretion in both cell systems used, hippocampus and cortex as .
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25  efficacy of the agonists tested was increased.
| There is an observable difference between the cellular response of rat pheochromocytoma cells
transfected with M1 mAChR cells to NGF and bFGF on the one hand (induce differentiation) and to
epidermal growth factor, EGF on the other hand (induces proliferation). The proliferating profile of
EGF changed in the presence of muscarinic agonists as EGF together with muscarinic agonists
30  induced an accelerated differentiation,
Taken together, the above results show that M1 selective agonists, alone or in combination with
either endogenous or exogenously administered growth factors, may be used to induce neurotrophic
effects bepeficial in the treatment of neurodegenerative disorders, such as AD.
AF292, AF700 and AF704 were also found to be neurotrophic, and this effect was blocked totally

35 by atropine, indicating the mucarinic nature of the effect,
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AF267B decreases elevated B.amyloids in cortex_in hypercholesterolemic rabbits
Dietary cholesterol induces Alzheimer-like AB-immunoreactivity in rabbit brain (Sparks et al.
 Exp Neurol 1994; 126:88-94; Sparks Nutr Metab Cardiovasc Dis 1997; 7:255-266), New Zealand
white male rabbits were allowed food and water ad libifum. Animals were fed either standard chow or
35  chow supplemented with 2% cholesterol by weight (Purina) for 10 weeks. One group of animals were
injected s.c. once a day with 0.9% sterile saline and the other group of cholesterol-fed animals were
administered drug (AF267B; 1 mgfkg, s.c. body weight). Following 10 weeks of treatment animals
were sacrificed and evaluated for AR immunohistochemistry, when all sections were stained

simultaneously.
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- Animals were euthanized 4 weeks after surgery. In the case of animals receiving AF267B injections,
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35  prematurely [(1 control animal and 3 physostigmine-treated animals), 1 to post-op hemorrhage, 1 was
euthanized after developing unconirollable seizures, ! was euthanized due to hindlimb paralysis
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30  3-(4,5-dimethylithiazol-2-yl)- 2,5-diphenyl- tetrazolium bromide (MTT) assay, cells (1.5x107)
-~ plated in 96-well collagen-precoated plates, in serum-free medium, with or without various drugs for 24
hours. For differentiation, cells were grown in the presence of 1 % FCS and 1 % HS, with addition of 50
ng/ml NGF for 7 days, to cause full differentiation. Cells were grown either on 100-mm plates (5x10°
cells per plate; MTT, Fluorescence activated cell sorter (FACS) activities), or on Chamber-Slides
35  (1.5x10"* cells; TUNEL) that were precoated with collagen, or on 13-mm glass coverslip pretreated with
Poly-L-Lysine, in 24-well plates (7500 cells per well; DAPI). After 7 days, cells were washed and the
medium was either replaced to serum-free, or cells were detached and replated in serum-free medium.

Cells in serum-free medium were treated either with AP peptides that were previonsly “aged” or with
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Fluorescence activated cell sorter (FACS) analysis:

Cells were differentiated for 7 days and detached from the plates with Trypsin. 10° cells were
replated in 50-mm collagen-coated plates in serum-free medium in presence or abseace of various
35 treatments. 200-g-centrifuged pellets were prepared and resuspended in 300 ul PBS. 4 ml of cold
methanol (-20°C) were added to each test tube and the fixation was carried out for 15 min at. —20°C.
Cells were washed in PBS, spun and resuspended in 1 ml PBS. Five microliters of Propidium iodide
stock solution (Sigma; 10mg/ml) and 5 ul of 20 mg/ml solution of RNAse A were added for 5-10 min
at room temperature. Fluorescence of individual nuclei was measured using Fluorescence Activated
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30 transfected with the M1 receptor (but not in the untransfected celis). AF150(S) and AF267B
significantly protect the apoptotic cell death induced by starvation. Atropine (a non-selective

muscarinic antagonist) and pirenzepine (an M1 selective antagonist), reversed the protecting effect of
+ the muscarinic agonists only in the M1 transfected cells.
Treatment of cells transfected with M1 mAChr with B-Ajsss (25 pM) or B-Atys (25 pM) further
35  increased by 1.5-2 fold the apoptotic cell death over starvation. The selective toxic effect of both
_ peptides was shown using the reversed peptide ($-A35-25) that did not induce apoptosis. AB-induced
_ apoptosis was prevented by AF150(S) and AF267B only in the M1 transfected cells, while muscarinic
antagonists reversed these effects.
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apopeoptesis. 20 EXAMPLE 38 Protection against cell death induced by :
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nmec £380ci ati on. The brains were renoved into cold Gey' s Bal anced salt
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resiﬂpfl?tﬁ‘g FIF“SE"EFE &h Driberogi Madifisd dgsle Medjugs (JRMEM, Biological Industries,
Bet-Haemek, Israel) containing 6 mg/ml glucose, 2 mM L -glutamine (Biological Industries,

Bet-Haemek, Israel), 1000 L.U/ml Penicillin G sodium and 3% ultrosere G (Gibco, BRL). Following

cell dissociation using a fire polished Pasteur pipette, the resulting cell suspension was plated on tissue
30 - cultures precoated with poly-L-lysine (30,000-70,000 MW, Sigma) 1 mg/ml in borate buffer. Cells

were plated at a density of 80000 celis/well on a 96 well culture plate, or at 400000 cells/well

(hippocampal cells) and 600000 cell/well (corical cells) on 12 well culture plates. Cell cultures were

maintained in growth cell medium at 37°C 5%C0,/95% O, for about 2 weeks. Glial cell proliferation

was arrested following 3-4 days in culture by addition of 5-fluoro-2'-deoxyuridine/uridine/cytosine
35  arabinoside mixture (5 mM final concentration).

For evaluating exposure to NMDA, cortical and hippocampal cell culture at 10 days in culture
plated in 96 well culture plates were exposed to 100 or 200pM NMDA (RBL USA). Neuroprotective
potency of compounds from formula I was compared to that elicited by 20uM of MK801 (a
non-competitive NMDA. receptor antagonist). Cell cultures were also exposed in paralle] to medinm
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in these cell cultures to the control level. By linking an MI agonist to an antioxidant moiety tau

phophorylation may be decreased, providing a new therapeutic strategy in a variety of CNS disease
30 states due to combined damage due to oxidative stress and zqu hyperphosphorylation,

EXAMPLE 40
Effects on ApoE synthesis and secretion in rat primary type 1 astrocyte culiures
Primary cultures of type 1 astrocytes were derived from the cortex of Sprague Dawley rats. The
35  compounds tested were dissolved in the culinre media and added to cells for 24, 48, 72 and 96 hrs.
Media was then removed and kept frozen until ApoE protein levels were evaluated by immunoblot
analysis as described in Poirier et al Neuroscience 55: 81-90 (1993). Aliemnatively the methods of
Cedazo-Minuez et &l [Neurosci 105: 651-661, 2001} may be employed. AF102B at 96 hrs was
inactive toward ApoE metabolism (synthesis and secretion), The compound AF267B, and to a lesser
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I's the active enantionmer. The OXOOMPZ ratio is -0.36 showi ng a
ebeptph sedastivityt i vity for the M receptor. 20 EXAMPLE 42 Muscarinic
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Dha o eording i 1@@’1’&2? (I oly ¥, 21, 1993, The efivcts of the
compounds were atropine-sensitive in activating PI hydrolysis demonstrating, their muscarinic nature.
- AF292 and AF267B were found to be partial agonists at the M1 receptor, showing ~35% and ~66%
activity, respectively, versus carbachol with respect to PI turnover measured in this paradigm. No
activity was seen at the M3 and M5 receptor with AR292, as compared with AF2678 (~30% vs.
30 carbachol at the M3). AF292 was both a partial agonist at the M1 receptor and a weak antagonist at the
- M3 receptor (pKs = 0.66 uM), with no agonistic activity at M2 or M5 mAChR. The effects on the M2
receptor were measured in modified cell cultures that show an increase in intracellular Ca ions
following activation with carbachol. In spite of an 8-fold increase in activity induced by carbachol on

the M2 mAChR, AF292 was inactive as an agonist at all tested concentrations (10°-10°M),

35

1.2. AF292 was tosted for its agonistic or anfagonistic properties, its potency, and its selectivity
towards the human M1 vs. M3 and M5 receptors in activating arachidonic acid (AA) hydrolysis
according to the method of Gurwitz et al Bur, J, Pharmacol. 267, 21, 1993. AF292 was more potent on
AA release induced by M1 mACHR (80%) than on PI turnover (35%), but still inactive as an agonist
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agonistie-treageiminaie were igbaad ip rSahmlaﬂanGI-Hmrnhs:eliosidamdvtamgals.I Tosted nkieead | nj ur y in
mc Qvere evaluated at 1 h, to determine the severity of injury, and at 24 and 48 h to determine recovery. The

25  NSS was as follows: 1. Control (N=10): 7.80+/-0.25 (1h); 5.30+/-0.33 (24h); 4.20+/-0.47 (48h). 2.
AF150(S) (N=10): 8.00+/-0.21 (1h); 4.30+-0.26%*(24h); 2.90+/-0.23" (48h); AF267B (N=9):
7.89+/-0.26 (1h); 3 67+/-0 24* (24b); 2.89+/- 0.26° (48h) [*p=0.03; **p=0.03; °p =0.009; 5p=0.005;

p=0.004].
All the compounds tested showed a highly significant improvement on the motor functions.

.30  Recovery was faster in the AF267B treated animals in two balance tests (beam watk) — [22% vs 80% in

control at 24 h (3cm) or 33% vs. 80% in control at 48 h (2cm)].

EXAMPLE 45:
AF150(S), AF267B in social memory in ats

35 Social olfactory recognition in rodents has been shown to assess short term memory and to be
sensitive fo cholinergic drugs (Dantzer et al. Psychopharmacol. 91:363-368, 1987, Perio et al
Psychopharmacol. 97: 262-268. 1989). In this example the effect of AF150(S) and AF267B on
investigatory behavmr of naive rais was tested. -
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measurement was made by a 3-way ANOVA and post hoc comparisons were made by simple main

_ effects contrasts analysis.

30 AF150(S) and AF267B decreased the investigation time of the same juvenile compared to
placebo group in a dose-dependent manner. This improvement of memory cannot be attributed to
non-specific effects, since it was not observed when a different juvenile was used for the second

- exposure. Both compounds thus appear to facilitate social memory in naive rats.
No significant difference was found between the fotal RIDs of the two compounds, but the

35  imteraction between simila:/ different juvenile x doses of both drugs was found statistically significant,
[E(3/33)= 14.9, p<0.0001].. Specifically, both compounds significantly reduced the investigatory time of
the same juvenile at all three doses tested (p<0.001) relative to placebo. Furthermore, a significant
difference was found between the RIDs of the 0.5mg/kg and the two other doses (p<0.05); The RIDs
observed for the 1 and 5 mg/kg were significantly lower than those observed for the 0.5mg/ke.




tested twice with the sane juvenile stimulus ani mal, nogNwambargogyeni | e
used nore than once in a 48-hr period. 20 AF150(S) or AF267B (0.5, 1 and 5
ng/ kg, p.o.) or vehicle, phosphate buffer saline (PBS) were adm nistered
to the gﬂfds{‘} I ts immediately after the first exposure to the juvenile rat.
Tine sp 1#€ci al investigation of stinmulus juvenfSMEREs neasured
(in see) and then expressed f each animal as the ratio of the second
exposure to the first exposure (Ratio of _Investigation Duration (RID)).
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et al Psychopharmacol. 97: 262-268. 1989). Therefore any reduction in

i nvestigation time during the second exposure will lead to a RID which is
| es EXAMILEMS | ndi cating that the ani mal recogni zes the juvenile rat.
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effective dose of AF2678 in attenuating AF64A-induced retenfion deficiencies is less than 0.1mg/kg,
. p.o. Both AF267B, 0.lmg/kg, and AF292, Img/kg, in the PA task, are efficacious in improving
30 AF64A-induced retention deficiencies, compared to AF64A-injected rats treated with PBS. The
minimal effective dose of AF292 may be below 1 mg/kg, po.

- EXAMPLE 47
Effects of AF267B cognitive impairments induced by AB64A in rats in the MWM test.

35 AF64A or saline-injected (6 months old) Sprague-Dawley rats were tested in the Morris Water
Maze (MWM) task. The paradigm used assesses spatial learning abilities in a reference memory
regimen, and involves training (days 1-4), transfer test (Probe trial — day 4, 3 min following the last
training trial) and reversal test (day 5). - - |




15 A significant difference was found in the initial |asRo@nbeetoeen all
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F(1/72)=5.13, p<0.05. A statistically significant interaction was found
bet ween_AFG64A-i njection x drug treatnment, F(3/72)=11.99 <0.001, in the
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Ol ot e AKE S bt atoRnin, w8t oF T bdaLRd S st e s giEe of

AF 6gibdividgddat dulr trestrsent subgabgd (mﬂ9) lauhQﬁﬁﬁs?lB—S Berd mreptddgrithWA67R46 dekedof  and AF292,
1 ' an t hat of
AR S50 in # Efiacle Db Alire e (doREdofthp TG W20 | 12
conte a@@%le aﬂlawyst?- ytfer N@mesingmM |@%§itmo£? ﬁ@neeﬁ@@mm%m% M Betf&en t he

3 et gifidiaered cicen ayy fof 5 Ay Adfork alating the dtiRoM fllindFA8 1Bn fo? heWatia dfg

L f’%gg?d%yegs&ﬂneg’ré%%ugﬁefaretesﬁFMA rats treated with PBS. No significant

“Ween the latencies of any of the saline-injected
gr oups . ThaRBanmiersurss t escrpe detsiciiepaindangthtasd swimimisgrspeadpuere resiyzed dYr et enti on of

t hepRNOVAS Kollodd¥oy Tinthid Wdin efftbih Sfnkhsy Safi@se Of AF26YB in attenuati ng
_AF64A-| n ed ret ntion defici es Is | ess than Bot h
AF2Bes: 8%? ‘? ?‘ g‘ﬁﬁ”@? 0roRgeF, S3oRRg lﬁﬁ?‘?é}%"k a‘g’g %fefjl CI ous in
i0 rrpr(mmg) SfOpﬂHKldﬁkuterdﬂ (Déﬂaﬂ! en gt ARGAA digjécted i rath eliomed 2 Gignificantiyslower

oy SELFE TR St T o R Bt © T

i np!aam% oyfevewd ctﬂdceat%ﬂpaﬁedr ¥ity ARI6TEE mafikg slosved a3tyndepey Kr or
sal ﬁﬂiﬁﬁwérﬁ\énéciﬁ edapt @atéﬁ@ﬁbxhﬁ ﬂﬂdmmgk@&hﬂea)h trifaf ﬁéﬂ'&rﬁaﬂc@ﬂ ®ekei n the Mons

2 P OVLOAP A P UL DR /S SGPRE R o, 0 PE8 TERT B ( days 1 4).

13 ramﬁmmﬁt,amtor(nﬁhsubéswummaksmmﬁay 4, 3 min following the last training

trial) g ?ercé@l e y v 3LAZRE0
PCT/ 1L0O3/ ga(%%S}?ﬁ ra{s &BW&EI? %ﬁ%sgiasy%e?%??&bgqggc HWB()& ée AF64A and saline

gr otipd9%F7 $6ap - Q%@nfi 5@68%}44 8 lv%@eppﬁ }ﬂeacyfﬂaématb Feé%rﬁeﬁﬁ?z ¥l gr oups
(n O9he O&W@M&Almje&e&\ﬁﬁ&eéwd&ﬁﬁlﬂs\&hdﬁdeﬁ? aisaumpaﬁaasm omfhis 6.3, 1, and 3

eI eas ngrol. group) was
treﬁ%&edg Aﬁ{ﬂ‘ ré%%czﬁedmglhospﬁ%g%how ut 8 18? f]m%?%l in the sane
2ol uhne“mjwcﬁgs&wami Pmtedelﬂeesapadmm}’ onkey @'@”{9&)&@ 3apﬂh(225f oo sggneﬂg@@ bef ore
st a&xffér&ﬁestvba@e fa&&aaaxﬂv&é@che VaRiSs5gs of 16 ) S PendridRl dHefidh m@Borpf the 5-day
experinent, , 30 bef ore ‘Lescg)eggq Theﬂlg hree neasu es esgﬁéﬁe | atency, path
| engt h N8 E?Qengeﬁ@éeﬂe* P WP 1 sinple main
ef f Boweyere AR6MA S njeaifoml yemdal tdRelsteidraie oéﬁﬁﬁv% pelfomitmj tnatbsthshleamds a

Si t t
(SRR Aoandigaty R Gan @ A06 K- AR BRMIEbERAIRETE, L o shoned
25a sykjisi Aﬁﬁéémwdﬂ%med Vit AR T3 @wgfke chavied g t@dmcﬁ éorulﬁpaé@teatcpnrthlﬁ
F( 3/#92) =4. 01, p<0.01. AF267B had no significant effect on Iearnl ng;
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for
EXAMPLE 48

The effects of AF150(S). AF2678, rivastiemine and nicotine on MWM perf ce of C57B1./108nd

30  vs.CS7BL6I mice’
C57BL/10Suf (B10) mice were selected due to their small hippocampi and decreased number of
hippocampal pyramidal neurons; the cell loss seemed to be associated with poor spatial learning.

Deficiencies in spatial memory tasks observed in these animals were reported to be responsive to

cholinergic manipulation (scopolamine) (Simons et al Life Sci, 42, 375-383, 1988), and both ACHE

35  inhibitors (physostigmine) and muscarinic agonists (AF102B, PD151832) (Simons et al., 1988; Vincent

‘et al Brain Res., 597, 264-268, 1992; Schwarz et al Drug Dev, Res., 40, 133-143, 1997) have shown
positive effects in this model, using the MWM.

Each group of mice was randomly divided into 7 treatment groups {(n=12-14/ group). Groups 1-2

were treated with AF150(S) at doses of 0.5 and 1 mg/kg, i.p, in a volume of 10ml/kg, groups 3~4 were
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hippocampus mice, by both doses (p<0.05-p<0.01) whereas AF267B did not significantly affect the
escape latencies of these mice during treining, While nicotine had no improving effect of memory
30  deficits shown by small hippocampus mice, it degraded the perfdnnance of normal hippocampus mice
(p<0.02). The results also indicated a significant general effect of training, F(3/483)=90.49, p<0.0001;

the escape latencies of all groups decreased linearly during the four training days (p<0.0001, by a

polynomial conirast).
Path length. Small hippocampi mice showed significantly longer path lengths than normal
35 hippocampus mice, F(6,161)=2.35, p<0.033. AF150(S) (both doses), AF267B (the higher dose) and
' rivastigmine positively affected the performance of small hippocampus mice (p<0.05-p<0.01).
AF150(S) (only the higher dose) significantly (p<0.05) impaired the path length of normal
hippocampus mice whereas neither AF267B nor rivastigmine had any effect on the path length of these
mice. Nicotine had no significant effect on the performance of any of the mice sirains tested. The
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Si gNighkel BME YualhBEEF thd 3oL Ofthe other hand, small hippocampus mice treated with saline
showed only a partial spatial bias in this test; They spent significantly more time in quadrant No. 1
30  relative to quadrants No. 3 {p<0.001} and 4 (p<0.05) but not relative to quadrant No. 2. However, small
hippocampus mice treated with AF150(S) or AF267B (by both doses), or rivastigmine, showed a
complete spatial bias, like normal hippocampus mice. In contrast, small hippocampus mice treated with
“nicotine showed only a partial spatial bias, like small hippocampus mice treated with saline. Normal
‘hippocampus mice treated with AF150(S)-1 mg/kg showed only a partial spatial bias in the transfer test
35  while all other normal hippocampus mice treated with the other drugs showed a complete spatial bias in
this._test. The results of the path length measure were very similar to those of the escape latency

measure.
Reversal test. During trials 18-21, on the fifth day, the platform position was changed to the

northwest quadrant, opposite to the training quadrant. Thus, during reversal learning, the platform
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The contribution of AF267B and AF150(S) to the improvement of learning and memory processes is
emphasized by two findings: the dose-response effect shown by AF267B in acquisition, and the
beneficial effect of both drugs demonstrated in the probe (fransfer) trial. In this respect it should be
35  noted that the probe trial is the foremost procedure in the MWM task, providing measures that quantify

the strength and accuracy of the original leaming,
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PCT/ 1 Imam e%éerg;g éﬂritz-asis énalysm showed that both REL and RPL of ischemic rats treated with DDW were
30  higher than those of control rats treated with DDW (p<0.01 and P<0.02 for REL and RPL,
respectively). This result indicates a deficit in working memory processes of ischemic rats compared to

control rats.
AF150(8) significantly improved working memory performance of ischemic rats, compared with
DDW-treatment; both REL and RPL of ischemic rats treated with AF150(S) were significantly lower
- 35 (p<0.05) than those of ischemic rats treated with DDW. Control rats treated with AF150(8) did not
show any significant change in performance, No differences in swimming speed were found in any of
the tested groups. In concluson, chronic administration of AF150(S), 0.5mg/kg, po, showed a clear
improvement of working memory performance in ischemic rats during the three weeks of the
experiment (following 3-6 weeks of drug administration). Nonspecific, motor coordination effects
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Cytochrome P450 activity can be an indicator for potential drug-drug interactions. AF292 was
evaluated in a microtiter plate assay for P450 inhibition. AF292, at a concentration up to 10 pM, did not
30  induce significant inhibition of CYP1A2, CYP2CY, CYP2C19, CYP3A4 and CPY2D6 isoforms, five
major human P450 enzymes responsible for drug metabolism and associated drug-drug interactions.

EXAMPLE 55
In vitro metabolizm of AF202 |

35 The metabolic stability of AF292 was evaluated by monitoring its disappearance while incubated
with rat, rog, monkey, and human hepatic microsomes. Testosterone, and propranolol were ruu as assay

controls. The results are shown in Table 1.
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25  Toxicology profile of AF2678
AY267B has been extensively tested in chronic toxicity stdies for up to 13 weeks in the Wistar
rat and the Beagle dog. In the dog, the no-adverse-effect-level (NOAEL) is considered to be in the
range of 6-9 mglkg/day, po. Effects seen in the dog (>9-mg/kg) and rat (> 40 mg/kg) are consistent
with the profile of AF267B as a muscatinic agonist, without toxic cardiovascular effects (tested in
30  awake dogs). AF267B was cvaluated extensively in beagle dogs for up to 13 weeks in oral toxicity
studies and eledimcardiograms (ECG) were routinely recorderd pre- and post-administration of the test
agent. Heart rate, P wave duration & amplitude, P-Q, QRS, and QT intervals were measured and no
changes in the ECG considered to be related to the adminstration of the test agent were observed.
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The effect of AF267B is M1 mAChR mediated since it is blocked by pirenzepine (10 nM). Finally
AF267B has a protective effect (50% increase vs. control) against AB1-40 (5 uM)- induced decrease
25  (40% vs. control) of cyclin DI, a target gene of the Wnt pathway. Again this effect of AF267B is
~ blocked by by pirenzepine (10 nM).
The results shown here indicate that AF267B protects neuronal cells as evaluated by MTT
reduction, immunofiuorescence of neurofilaments and apoptotic analysis.

30 . As shown above, compouncis used in embodiments of the present invention are low molecular
compounds that are capable of crossing the blood brain barrier. Many of these compounds have
additional beneficial effects including, inrer alia, improvement of memory and learning in a variety of
animal models that mimic various aspects of AD and other related disorders with an excellent safety
margin. .

35
| Table 1 compares some of the results of tests on AF292 and AF267B.
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agoni BI-Ms; ** extrapolated for 10mg/kg; *** calculated for 2mg/kg, po; # {extrapolated for Smg/kg). Oral and intravenous area
under the concentration vs. time curve (AUC) were compared to determine the % biovailability (%F) by the following
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timd Win byl

formula: Dose (IV)xAUC (oral) / Dose (oral)xAUC(IV). A % F of over 30% generally suggests good bioavailability. Cmax

levels are equally important to determine if sufficient plasma levels are afizined to produce the desired pharmacological effect
and a value > 1 pM is usnally sufficient. AUMC is the first statistical moment of the AUC and is used to calculate the mean
residence time (MRT=AUMC/AUC) which is the average time the compound is in the animal. The Cmax represents the
maximum concentration observed, the Tmax js the time to reach that maximum concentration and the T1/2 is the catonlated

10

half-life of the compound in plasma (In2xMRT). Clearance is the volume of fluid (containing compound) from which

compound is removed completely per unit time. “Rat and dogs were dosed intravenously (iv) and by oral gavage. Plasma
Ievels of the drug are analyzed at various time points by LC-MS-MS,
{@lrwin, S. PSYCHOPHARM 13:222-257, 1968.

The results shown in Table 1 indicate that AF267B and AF292 have the same affinity, but

15

differing efficacy for mAChR subtypes.

It will be appreciated by persons skilled in the art'that the present invention is not limited by what

has been particularly shown and described hereinabove, Rather the scope of the present invention

- inclndes both combinations and subcombinations of the features described hereinabove as well as
modifications and variations thereof which would oceur to a person of skill in the art upon reading the -

20

foregoing description and which are not in the prior art.
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with the human P1, AA: Mb mAChR - no effect as agoni st 3nbarfBetdooype Pl 4r at
M mAChR; 50% Met abolic Stability Rat Liver Mcrosones: TlI/2 -92 mn Liver

M crosones: TI/2 = 88 min Dog Liver Mrosones: TI/2> 100ntin Dog Liver
Mi.crosonmes: Tiller-100 mn Mnkeyihigeer M crosones: TlI/2 =74 m n Mnkey
Li verM crosones: TI/2--27 min Human Liver Mcrosones: Till> 100 rain Human
Liver Mcrosones: T1/2 >100 mn BETTER THAN AF267B 3 Novenber 2006 WO

. 03/092580 PCT/ YWB/ 00357 81 TABLE 1 CONT'D Protein Binding PBS=0% PBS-- 0%
Human a- gl ycoprotein (AGP) {1 % AGP =5.7% Human serum al bum n (HSA) = 22%
H8A= 32% HumarA P of thysfraiafl: Pl asma= 25% Phar nacoldnetic Rats, 10

nmg/ kg, p.o. Dogs, 5ny/kg, /‘531‘13 kg p.o. Dogs., |nelkg, p.o.
stud 0.99 2.04 TI/2, hr O. Tmax, hr 1.5 4.85 0.25 0.58-0.75
VMRT, hr 1906 1193 1 1.96 214é 4648 852, 1704** 257, 10854

AUCt an», (ng*brhnl) 773, 1546 availability (%) 49 70 30***
53 Toxicoldnetic study: 13w F (I x) outiier, 3901-4840; M (1x):1142-10932
P (M§reings.- 3179; M (1 x): 800-3691 AUC(0-inf) ng*h/m F( 13w): 1866- 12723;

i s o i 0 OB e 72
- F( 13vv)A N mc?}lﬂﬁﬁegﬁ’(“ww) 3.6-5.2; I\/(13vv) 3.0-4.2 Mean T12
é?”f‘-f‘?-*’ ¥ 9f ol ' o *DodsS_AF267B 11.5, 3, 6
I mnation eriean * - . b, ,
g/ kg, p.o.; 5\! ngl gé IR & 29 btﬁzﬁczad from AF267B,
i-n vivo); tre nt, by ' ryg in capsule.
"Plasma | evel s of the drug ar varioeus tine points by LCMs;, **
extrapol ated for 10ngy/kg; * for 2nmgl-kg, po; # (extrapol ated
for 5mg/kg). Oral and intr r the concentration vs. tine

curve (AUC) were conpare 1 w biovailability (0/617) by the
following 5 fornmula: Dose (1V) (ofal) se (oral)xAUC(M A % F of

over 30% general ly suggests good basiavail abi Nty. Crax
R is selected from H, C;-C; straight- or branched-chain alkyl, or -CH,-P(=0)(OH),;
ais-O-or -8
b is -CR'R* or -C(RY)=;
- dis selected from the group consisting of =N-, -C(=0)-, -C(=8)- and =NR*)=0;
e is selected fiom the group comsisting of -CH,-, -CHR%, -NH-, -NR>-, -N(SORY)- and
-N(CE=O)RY+ o
R'R%R}, R are each independently selected from the group consisting of H, Cy.salkoxy, Cp.s
hydroxyalkyl, C; alkenyl, Cy¢ alkynyl, and Cs alkyl opuonally substituted by one to three
 phenyls;
' R is independently selected from the group consisting of H, Cy. alkyl optionally SubSﬁtllfﬂd by one, - |
E two or three phenyls, Cys alkoxy, Css hydroxyalkyl, Cy¢ alkenyl, C,. alkynyl, optionally
substituted phenyl, heteroaryl, and Cy.¢ alkyl optionally substituted by one to three phenyls; or,
- When the compound of formula (I} is a dimer, in which both halves of the dimer share a single R®,
o RS is selected from the group consisting of ~(CHy),- and (CH,0),~, wherein n is 1 to 6; and
- R is selected from the group consisting of Cy.¢ alkyl, Cy alkoxy, Cy. alkylthio, C;.s hydroxyalkyl,
G5 alkenyl, Cys alkynyl, and Cy4 cycloalkyl, each optionally substituted by from 1-6 halogen
atoms, hydroxy-Cic-alkyl, aryl substituted with a halogen, nitro, amino, hydroxyl, or CF; group,
Cis alkyl substituted by one to three aryl groups, and C, alkyl-X, wherein m=0 to 6 and X is

anal yzed
cal cul ate
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| evel s are equally inportant to determne if sufficientsgbasimr 2q@gel s are
attained to produce the desired pharnmacol ogi cal effect and a value > 1 pM
is usually sufficient AUMC is the fast statistical nonent of the AUC and is

used to tcaﬂcbutﬁthnt e gmgm_coﬂsmh%iﬁmqadaé, n]@.,ﬁ( W ﬁ‘%@iﬂ@biﬂ}mfﬁidtiﬁl,t e
average tigg. in.the ani ...The X represen ne
“maxi mum caoncent Slét% ?’%ﬁgg%gg?’aﬁ‘a?yltﬁ%h%%ﬁ?1@d¥&él, P}’rﬁzém{l’ob%P’(‘-f;‘Eﬁ“ﬁ’h‘ﬁ’fm%xi mim
concent r at'fegHingll benvethiengl, isgbankefunyh [pyrakalyle thddl, hainfiel}l] bezinfidizbll, asimaund i n
pl asma (| R2%bARIL,; 0akdA! M6yl SsolliSol(P! 2 of - f | L aj.ni nd)
fromwhich .co 91 und iﬁs _rem):)ll\’/zsoclj,con%ﬁel?;ﬁagéarz&lﬁh%?éﬁg%%i p’%ﬁghq’ g’ﬁ%&?}gs
~were dosedf} rT‘Ef;’jenE‘)’GE“]F‘%)“l(li vRYragny b cirnokinylg apikpdezingl, o quinoxaliexie| xanginyi,he
drug are amedxytbitylodndpteridings ti ne points by LC-MS-Ms. @nvin, S
PSYCHOPR. %@%2% 1968. The results shown in Table 1 indicate that
AF267B ‘and A 2V e PRamEn, Facemple; dquiqmery, geometrisal jispmery difpere mctabglity of or
MAChR sub®lsmeceuticallypdekptitde afiiesni,at ed by persons skilled in the art that
. the present invention is not Ii ed by what has been particularly shown
and described herei nabove. Rapher t scope of the present invention
i ncl udes_bot h conbi nati ons and\subcgnbi nati ons of the features descri bed
her ei nXBEV8e FEovise | that ydien o f | cat+dhs, Bnid -CHy, iaalk iSpbSs tOBCIHEHRiaadh dvioul d

occur to &(H0)-3Bdh «af nekivhl (AM6t BGndh i the 20 foregoing
description and which are (not Int £nhlr‘s|ng;r1thélrr(é?t?’‘:’@(igNoven‘oer 2006 Cains 1'.

A conpound of the fornula (1):rﬁ§\l Ci\end wherein: C denotes a spiro

carbon atom shared by ring A a t he r'%g containing a, b, d and e; Ais

sel ect with thednthen progiso that WkbAA &t | nw BNiSL(ﬁ‘L S,Z% -N(Cﬁ%g%and Ms JN-,N and
al kyl,

R - b Ol Bl L 0L T X o e S RY 2 671 s el ect ec
fromthe group consisting of NN\, -C(am-, -C(=S)- and N(e) O e is selected
fromtha QLp St Oof . - - o5 W, - - NRS- . - N(SO2RR-. and
CNCO(=0) R i@ E“%%@ %gg#g?rﬁ éf%\éfafew%k&f@? Senghe ﬁoe(ﬂpncmf&u@% Bup
-cogp%’idglei nggdmvi e&rv_.evedlm{lkmgr;z@l,: furyhyridydy pyrisyittyl, ?:]cﬁylaisbfhiﬁlzolylﬁﬁﬁidaioﬂ%nw :
andpyehzifyl fur | X _ . one t ree enyl.s. .R5.1S
i ndﬁ%ﬁnd nt M se| ec@ ed j}g r%oﬁ'] tﬁ@’ g%tgwgéhlﬁ%fﬁoﬁﬁﬂo?ﬁﬁzflygf@% IQWR‘E’IY L
" opt ’5‘]‘1%7"0 wykjtcéﬁkaﬂyl,oﬁ@,zolyl, thiazolyl, isothiazolyl, 1,2,5-thiadiazolyl, isooxazolyl,
pyrrolyl, pyrazolyl, quinazoliny, pyridazinyl, pyrazinyl, cinnolinyl, phthalazinyl, quinoxalinyl, xanthinyl,
hypoxanﬂunyl, pteridinyl, S-azacytidingl, S-azauracilyl, triazolopyridinyl, imidazolopyridinyl,
pyrrolopyrimidinyl, and pyrazolopyrimidinyl. '

. 3. A compound according to claim 1 selected from the group consisting of; N-[(2,8-Dimethyl- 1-oxa-
8-aza-spiro[4.5)dec-3-ylidene)-amine)-N-oxide; N-{(2-Ethyl-8-methyl-1-0xa-8-aza-spiro[4.5]dec-3-

" ylidene)-amine]-N-oxide; N-[(2-Methyi-8-phenyl-1-oxa-8-aza-spiro[4.5]dec-3-ylidene)-amine]-N-oxide;
. thia-4,8-diaza-spiro[4.5]decan-3-one; 4-(2,4-Dimethoxybenzyl)-8-methyl-1-thia-4,8-diaza-
spiro[4.5]decan-3-one (AF286); 8-Methyl~4-pyrrolidin—l-ylméthyl-l-ﬂﬁa-4,8-diaza-spiro[4.5]decan-3«
one (AF287); 2-(1-Hydroxy—ethyl)_~8-methyl-l-_thia-4,8-diaza~spiro[4.5]decan—3-one (AF298); (S)-2-
Ethyl- 8-methyl- 8-oxy-1-thia- 4,8-diaza-spiro[4.5]decan-3-one (AF299); 4-(2,4-Dimethoxy-benzyl)-2-
ethyl-S-meﬂlyl-I-ﬁﬁg-4,8-diaza-spiro[4.5]decan-3-one (AF288); (S)-2-Ethyl-8-methyl-1-oxo-1A%thia-
4,8-diaza-spiro[4.5]decan-3-one (AF300); 2-Ethyl-8-methyl-1-thia- 4,8-diaza-spiro[4.5] decane-3-thione
- (AF510); (S)-Z-Ethyl-4-(4-ﬂuoro-benzenesulfonyl)~8-methyl—I-thia-4,8-diaza—spiro[4.5]dccan—3-one
- (AF700); 2-Ethyl~4-[2-(1H-indol“-3—yl)-ctbyl]-s-methyl-1-ﬂ1ia—4,8-diaza-spiro[4.5]decan»3-one (AF703);
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two or three phenyls, C -6 al koxy, CC.s hydroxyal kyl, C2nb6vetltkerpb, Q 6
al kynyl optionally substituted phenyl; heteroaryl, and Cl4 al kyl

opti gna Iy supbstituted by one to three phenyls or, when the conpound of
f or-matESR{try Gr WF-grdgl-Privk-propignyih$-stethyd Hhdaed, 8- diszacpiro[4es )b camet-orgh a(AF784)s | () e
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t hr gethylrIrfhiafl§ G{va%m-sam‘%élde%ﬁn@wncx(AWk N[, Sinethyl- b-opn B-dasspir6[A.SBeMole nber
2006 1depbyasdasl RN.H0S GUR00DN SRl A0k unf Bl e NSy

I soi.ndol ri-dinyl I m dazo nyl
i sottfﬁ]@g%‘f@?]g Np"ﬁ‘fdc?az gﬂi‘f"o"ipy ﬁ%&z Im%@ﬂzld?xﬂﬁa?ﬁ?ﬁpﬂ% Jest-3wlidenp)sisopiomybi v |
: Eenmm]mhdel(WEQT)ZNﬁf(ﬁﬁﬂlyl~81ﬁﬁﬂ1§’rpll%bca—81a&ﬂl9ﬂﬁd[4? ﬁ&%-ﬂ?ﬁhéﬁl-meﬂutdﬁnunc] lN-
en 0xazo i azo i SO Zo
1,2, e AR, ‘W&"O‘th"%""a% 9612*”% Paﬂzensw%ym%mdme qmth%lmnﬁh’srmd%
pyr i(4E692)y pnd Wwémﬁfyneﬂudapn’n dll iamstiicychif? D 2] @zine $ 5 -(40M)- S oplidkha ynethylanink)- ny | |
hy pekandiAngos),and pteridinyl; or an enantioner, diastereoner, racemate,
t aut omer, eret rical isonmer, diner, netabolite or - phar maceut ically
acc@bt ah @l%glgwpcrt hEiREEFFOIRIUC raggmate, t Heutemey i geontehimel vibrererA metebolie,i or -CH3, a
i S pharinacentiedlifacHp@bR)saltdtdod 1S C(am) -, then e is not -NH (AF267 or an
ena_ntiorrer thereof), and RMC with the further proviso that when Ais .
\--/ , Ris.-CH3, ais S bis -C(CH3)=and d is =N, then e is not-CH2-
(AF150(S)). 2. A compound according to claim ¥ whefein R5 is heteroaryl
sel ected fromthe group conS| sting of indoRR, pyril i dinyl, pi peridinyl,

pi pgrazj nyl yl [ yr| t.hi enyl ot hi azglyl, im dazolyl,
r‘gm nAIyanOEl@%faﬁ?oé'%F ‘]aﬁb’ﬁg rﬂefeg‘bqbtu‘ﬁol yX—ﬁéflz’oBhlseﬁyla is -5 q’
Oyt d ipy(Ce)k; }ﬂrl]d e tsndﬂ{g(ﬁ-Eth)ﬂﬁnmiail | 8:liaza @&apl Sldddﬁg-sﬂoné I AEBM), oy,
car ZQla X i i.sot hi azo i azo
i so%fjazoltélcimfg a&l | l]Iw p@% VA Wf’nﬂ‘fﬂ%l m”f??"rcf dgﬂ"ffyl metagohte or
py rRbA pRpputE nmm@lcsaitpmm| azi nyI qui noxal i nyl, xant hi nyl,

~ hypoxant hi nyI ’”pterl dinyl, 5-azacytidinyl, 5-azauracilyl,
triazol opyri d| nyI I m dazol opyridi nyl, pyrrol opyrimdi nyI and

py Paz o¥oprRoHNd) PWW Bﬁoclmnt@wb@mdaldwompdnﬂgs (S)-zeﬂthyimtmases-dmd fromt he
gr @piito[4 SiebAl3-08 @fF29 ibLoF é f%alt thiereof.

8 aza- sp|r0[4 5] dec- 3-y ene -amn
(2- Eli;{"ret hyl -1 - oxa- 8- aza- spi ro[4 5] dec- 3- ylidene)-am ne]-N-oxi de;
F; Uit ing 19 i whesgin saig coropatnd jsibeHG! saltiod 46292.ani ne] - N- oxi de;
th|a 4 8- dlaza sp|r0[4 5] decan- 3- one;

' ?AEZ ATES erhgn o %@@E&}bﬁm Btz shifipA s adafls B TARIY] odrdrld RHin, one

py Pt %&F%M%%ﬂ%‘!ﬁcﬂlﬁ epepiebly. sglt Shescof pihiepeves lodgedin-adumen or grimabingy.
2{ 1- Hydroxy-et hyl )-8-net hyl -1 -t hi s-4, 8-di aza-spi ro[ 4. 5] decan- 3- one- ( AF298) ;

(S 2 Et | - 80xy|-th|a- 4, 8-di aza-spiro[ 4. 5] . decan- 3-one
‘RE?‘?“B Gﬁﬂf&l@ u}sazd compound is (R)-2-Ethyl- 1-thia- 4 8—d1aza—‘

' smro[4 S]decan-B “one (AF29 1) ora phannaceutlcally acceptable salt thereof.

9. A pharmaceutical composition comprising at least one compound according to any one of claims I
to8or 61, or an enantiomer, diastercomer, racemate, tautomer, geometrical i isomer, dimer, metabolite or

) pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier, diluent or excipient
therefor.
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et hyl -8-nethyl -1-this-4, 8-di aza-spiro[ 4. 5] decan- 3-one ( AR3&3)er 2006
(S)-2-Ethyl -8-nethyl-I-oxo-1X4-thia- 4,8-diaza-spiro[4.5]decan-3-bne
(AF300); 2-Ethyl-8-nmethyl-I-thia- 4,8-diaza-spiro[4.5] decane-3-thione

(AF510);
(S)-2-Ethyl -4-(4-fluoro-benzenesul fonyl)-8-nethyl -1-Chi a-4, 8-di aza-spirol 4.
5] detan-A- cputicglpepmposition according to claim 9, further comprising at Jeast one additional

2- Etdoytipofind ok rér el gr&xﬁ’éo}m?&nﬁwf %S SI%IWJméhylt P{b?a-f' 8-%139:1 Ipifa[3. Bjdgéaﬂ 35] deca

n- 3- on 3
2- EtRY e“"% ﬁz‘ﬁ‘ %«ﬁg%“t%“wyf}?* gﬁ Sifpe-pRieifal WZWthbiOﬂS)B-OHP abamagsitielyl. 5] de
can-@cﬂzméﬂe(saﬁﬂfbd@of (S)-

"Ethyl A-(3-1Hindol -3-yl - propi onyl ) -8-net hyl -1-thia-4, 8-di aza-spi ro[ 4. 5] dec
an- 3-one (AF704B); (R)-
Et hylA- (3 Phaumpgstival gomposition phaonjitg) todlaimt 9y wWhedeir daidsat doadt atic azapapd is (S)-2-

rof %tﬁs}lqeﬁﬁm' @dﬁﬂas;% 753&&%-3%3? a(ggz%zgl r ot Ercg]]m&eg AF292  of &Fwaocumaﬁy

Met hyl - 8- hi"a- 3, 8
2- Ef"ﬁ‘iﬂpgf’ Pﬁé‘e’ﬁ”g di aza- spiro[ 4. 5] decan- 3- onée (AF504)
(S)-2- EthyI-I-thla 4, 8-di aza spiro[4 5] decan- 3- one (AF292) (R -2-

Eth % % |aza S ‘B% qan- 3 one (AF29

{ 8¢ °8§Z‘£°S‘ onappord foqlajmeh d‘éféeree Saldyrqdagﬁe@ﬂmsfw Meffivhre]
N- o 1ﬂae4(8ﬁdrwesplro[msuc(e@a:8 3RinaCAISVB) emmﬁnaaamcslg: dcodpfabl] sdit Geredf.y | | dene) -
benzyl am ne] - N- oxi de (AF604),
N—[ 2,8-D nmet hyl -1 - oxa- 8-, aza-spiro[ 4. 5] dec- 3-ylidene)-isopropyl -
] - N rhsmpscytiogd gwposmon according to claim 11, wherein said (8)-2-Ethyl-1-thia-4,8-diaza-

N %ﬂg&;ﬁa%&@zﬁh}et e Sphenypﬁc@%ébﬁls%&e?mﬂsp%a%a%%amgl N
8- d‘z“é@%aﬂa’f TRUSGITIHAIRECPIOR RItAANESHE radual oxi de  ( AF602), and :

di hydr o-5' rrethylsplro [1-azabi cycIo[2 2.2]octanc-3,5 -(4'H) -3 -ylidene-
di ast ereoner,. racenate,

met hyl a F603) , an enant| oner,
tau?orre?A B g}e"c%%g{k%g% Omg'(g‘c??ﬁg@“g Al b o % furtyy comprisineat lrasionsaddiionel y accept abl e
sal@ﬂmhmde@fw%rdtﬁe groupcanRRsTEoRHER1I bﬂ&r&ﬂa@)%bé&tﬁn%@lﬁmﬂ AR,V . R

Ig:lhé ?ﬁls(’% -CH(CH2CH3)-; d is -(C=O-; ‘and a 1s.

- Et F 8di aza- spi ro[ 4. 5] decan- 3-one; AF504), or an enanti oner,
d| aster eoner, geonetrical isomer, racemate tautomer; direr, netabolite or
phaksMmage i aa C 5.. A C und acc ing to
cl glgm g} %here{)ér?ﬁgzgl c&?@%@iﬁ%ﬁﬂ%&k&m%% h{rl Wherpip; ﬁl‘ﬁng Hrtaone addifion _
sprPgpopnd) dé%an@%2mﬂy1@m2§l~tma4aﬂ-qhhwma[dwqdm BynaccFmIBE sed t a

t Pﬁ@ﬂ.ﬁccu eauﬁag&gagfé@gt gegfding to claim5 wheréin said conmpound is the
salt of AF29 . The conpound (S)-2-Ethyl-1-thi a4, 8-di aza-spiro[4. 5]

deean 3-one (AF292) according to claim1, or a netabolite or

DI 6.8 Ol e CEAPOA B! BPERRL 1APARRH T8 IGH 1) BodlhEn O

.an| mal b{ﬁ A co ound acco o ctaim ound is

- y%/ 2.3 DFH B-8-disza-spirpi4 [deceqmwm(sm@r(mmmmmmy
phﬁfcepﬂﬂumtqmrw accept able salt thereof. 9. A pharnaceutical conposition
conprising at | east one conpound according to any one of clains | . to 8 or
61, or an enantioner, diastereoner, racenate, tautoner, georretriCaI i soner,

di Her Apﬁr&hﬁiuﬁéﬂc&ﬂposﬂi%ﬂ'h% tb%ehrh» ﬁ&&ﬂ%ﬁﬁhﬁﬁ&hﬁe p&%ﬁrﬁf
. phﬁ_l ceut i ca ?%E& |.e carrl er, t or exmé)l en ere
" from the group consist -Dimethyl- 1~oxa-8-aza—sp1ro[4 5]dec-3-ylidene)- amme]-N—oxlde N—
* [(2-Ethyl-8-methyl- l-oxa—8-am~sp1ro[4 S]dec-3-ylidene)- -amine}-N-oxide; N-[(2-Methyl-8-phenyl-1-oxa-
8-am-sp1r0[4 5]dec-3-ylidene)-amine]-N-oxide; . thia-4,8-diaza-spiro[4.5]decan-3-one; 4+2,4-
Dlmeﬂlombenzyl)-8~mc&1yl-l~thxa-4 8-d133a—sp1ro[4 S]ldecan-3-one (AF286); -Methyl-4~pyxrohdm-1-
ylmethyl-1-thia-4,8-diaza-spiro{4.5]decan-3-one  (AF287); 2-(1-Hydroxy-cthyl)-8-methyl-1-thia-4,8-
- diaza-spiro[4.5]decan-3-one (AF298); (S)-2-Ethyl-8-methyl-8-oxy-1-thia-4,8-diaza- spirof4.5)decan-3-

¢
f
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©accordin

3 Novenber 2006 10. A pharmaceutical conposition accor dRgventbectamsm 9,
further conprising at | east one additional conpound chosen fromthe group
consi sting of (S)-2-ethyl-8-methyl-|-thia-4,8-diaza- spiro[4.5]decan-3- one

(AF2G{B) @pshos, 84 Hﬁi;ﬁﬁé%ho % -§t @R'lﬁﬁlaﬂ,f%fgec gﬁr ngcﬁd&éﬂa%ﬂé S))

or a shar maceut i C acc apj e sa euti cal

conp &n §b%‘§rﬂﬁ’ﬂ'ﬁgﬂqﬂﬁ'1'é’r°&9ﬂ% %&dmi‘ﬂﬂém-éﬂ@? GHB 0B gt 8r s
(S) ﬁeﬂlﬁl-hﬁha-hﬁtdﬁzassﬁu&id dedade-3 ahib hdﬁ@ - BP0 §-(4 A8 BinzRiiesalfoaypgdr ug of

comeltr BAEEZ PRy é«?@ﬁ?ﬂ?f‘farfp& @A43§§ff8wﬂa%32r%@*h9ﬁ%-me i e

(-S)--tmaei,&ﬁiazespm{‘hy]decaﬁatdnc atAET®3) i azﬂzhﬁpa—{sol[fﬂmﬁd[dieﬂqmpu&yt){sanémaeﬂﬁ) or a

P CU BB SR N BGEPLE S5, (AR ER' 1 rnaof s BTBIGPRATI iRy FaiRasL L on
spi r@f@'aﬂ}f@féé&ﬁlﬁc@ eee ( EETGIR); o @M&V%&er@@%%ﬁ@ﬂ@pﬂhmﬂ?hl‘tﬂ“‘t‘ﬁ&r eof
| S piigsapiofals] dllechh-3 B4 CRIRT0AL); iﬁﬁﬁsmrm -mx& 31pciidvB nvgmﬁﬂalde&%ne

- Chahedte A8 ke e et i dnddie

sel epirefd. 51]deom-3-bﬂc dAB242),Cc (R)2-Bihylrigthiy-4, smwu;ndﬂ Siechn Bt FAF291)A0E[R2.8 ng to

) glcgl) éﬁf gﬁzﬁvﬁ&%ﬁ':wg( nggty}ﬁ"gﬁét F}»}; W)gﬁg'[&%conpogingnl S
(S) 0@*@@%”@(4@%3-¥lldm¢irw1@um1d‘i-axdpl r 0@12605} deNed (7. BDomthyi-ARxs $Bya-or a
phagﬁm@ymwwnua@)zﬁeﬂbﬁﬁmnamnh@ere {\ps ? oM gég@&onal 1 -oxRBRgsI tion

to_Cla \Wherer'n sald at 'l eas conpound S

3 G Sob e Kot 3 FlidselrrethubaisbNocsier o AAEE0Dec- > NHEMok Sopey - Greg soa
pha Sqdb&ajyil&encﬁﬁﬁﬁﬁ&ﬁi% ik t 9), 17andA PUBFHRSCHbhARNrecOMPOSI tion

acc Ip. said.a Ieast one conpound is sel ect ed from
the"ﬁg %@%ﬂ@ "ﬁ’g‘ tﬁqﬁ 3gyﬂdenc—meﬂ1y amme]-N—oxlde '(AF603), or an enantiom

N- [ idst@refnerptaophatd,- m&n& SobteGRAIN S rhorSHIERE nictibolidon @).mﬂbﬁ&eu&dall&lﬂﬁ@ﬂﬂﬁ N-
[ (2- ﬂﬁe‘{}% f8 net hyl - | - oxa- 8- aza- spi nf 4. 5] dee3 ylidene)-am ne] - N-oxide; N
[(2 recr 8- phenyl | - oxa- ~8-aza- pi n{ 4. 51dec- 3yl i dene) - am ne] - N- oxi de;
thi a-4, 8-di aza- spiro[ 4. 5] decan- 3-one; 4-(2, 4 D et hoxybenzyl) 8

t by 5].d AF286 '
NI yr curtlat UoABRAR febndingled SRR 17, 2 fepstes additiongl
(Amn:)oundz ectq;itfmxgheetdup nssmmmthyl- 8+maﬂayl— Bthiad n.a'zzcbazsmpuo[%]éqcaeéan

: Spl ro[ AE]%%@) m&%S?gﬁé@‘l terB)QZ g?oxrgpe'}o{%gz% 8ﬂéﬂ?z?(‘?‘l[gor(ne)?hc'r y

%-ﬁ!ﬁlﬁhﬂw{bl a- 4, 8di aza- spiro[4.5]decan-3-one (AF288);
(S) 2- Ethyl 8- net hyl - | - oxo- 1X, 4- thIS 4, 8-di aza-spi ro[ 4. 5] decan- 3- one
( AF300) ; Et hyl - 8- nethyl -1 -thia-4, 8- d| aza-spirof[ 4. 5] decane- 3-t hi one
. (Aﬂ@aoﬁpwwwah?mm benzenesulfonyl) 8- met hyl =l -thia-

4, 8-di a ﬁpefﬁewmé%%sﬁrbf% f (85)-2-cthyl-8-
2 Et hyl 2(?[2{1H-| ndoI 3 1) 8 thf"f"ll the group consisting of (5)-2-cthyl-5
t hi all, 8-di a T a!(;i:cpn@a()&FZG‘iB), (S)-2-Ethyl-1-thia-4,8-diaza-

2- Et hy1- 4{ 3- isphrb X o il
4, 8- di aza-spif f%pff ]%%c%ﬁneo(tg%gﬂ(j%?% ﬁﬁﬁ’m‘e Ji£tiRdA3-y1 propionyl)-8-mothy

(S)- Et hyl -4{ 3 4.5} desi-3rope ) mhyphmqwmug acceptable salts

di aza- spi r of 4n&bstes (¥ HR6BMs or salts, and
. (R - Eth% %3 i,ndol - 3¥Iprop|onyl) 8rrethy| | -t his-4, 8-

) cacious amoun a compound selected from the group consisting of an
immunotherapeutic compmmd against beta-amyloids and compounds that bind to

amyloids, and a pharmaceutically acceptable carrier, diluent or exicipicnt therefor.

20. A pharmaceutical composition according to any one of claims 9 to 19 or 62 to 64, wherein said pharmaceutical

. composition is in unit dosage form.

gt
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di aza-spiro[4.5] decan-3-one (AF704A); 2-Methyl -8-net hyh ndvidnibet d0a-

3, 8-di azaspiro[ 4. 5] dec- 2-ene (AF402), '
2-Ethyl -1-thia-4, 8-di aza-spi ro[ 4. 5] decan- 3-one ( AF504),
(S)-2-Ethyl-I-thia-4,8diaza- spiro[4.5]decan-3-one (AF292),

(R -2-Ethyl-I-thiall, 8-di aza-spiro[4.5] decan-3-one (AF291), N[ (2, 8-
Di neZhyl Alph@msemazlapommammc@;rdiag to3my|onel efNddims fret 20y whercinahid phiromcagtical

AFGQQAPO t
3(/| i deg %2 > ig{éﬁﬁgé’%ﬁ% le\%%k?ld@‘ﬁ%AF'Goﬁ&pﬁ’{?‘%‘é“g] %&ﬁ‘“ﬁﬂ’y‘?f qispgrsible granules, 2
spi r¥ 05‘1%@@9"3‘5'91"1‘15@’1‘1@31 #8%pr opyl am ne] - N- oxi de ( AF605),

N-[(2- Et hyI 8 net hyl -1 - oxa- 8- aza-

ohergt | Asiipsalini g deﬁf& 5 e Gl ) SRebmdnpimperiGal RRiey2)

and commysqqy@wqyn atmut O randphput tﬂormg of & compound of formula (D) per unit dosage form.

azabi cycl o[ 2. 2. 2] octane-3,5"'-(4' H)-3' -yl i dene- net hyl am ne] - N- oxi de (AF603),
or an enantiomer, diastereoner, racemate, tautomer, geonetrical isoner,

. di m#3;  rfePhasgpsauticabpomnesitiomacsordingp Icljmaa@etppra:big@t lessotie ¢anamounsf or agixtup
phardfa@@pﬁunmd&mﬁ,é gﬁ{grw to claim17, further corrprl sing at
Ieast one a i ?Ié ound sel ect ed’ fromthe group consisting of

2- efR /EEN WP‘F’(F’& 4,8-di aza- spiro[4.5]decan- 3- one (AF267) and
2, 8- D|msthyl 1-th a- 3,8-diaza- spiro[4. 5] dee- 2-ene (AF15Q(S)), or a
,phar maceut |1 y afceptabl e salt thereof. "19. A pharnmaceutical conposition
conpri sk ef fi caci ous anount of a conpound sel ected fromthe group
consi sting of (S) 27et hyl -8- nmethyl -1 -thia-4, 8-di aza-spi ro[ 4S] decan- 3- one
(AF267BRis {&)s; 2- Et. hyl - | -t hi a- 4, 8-di aza- spiro[ 4. 5} decan- 3-one (AF292), and
(S)- Ethygs_@, (3-1Hindol -3-yl -propi onyl) - 8- met hyl -

1-thia za-spiro[ 4. 5] deean- 3-one (AF704B), pharmaceutically
accepta‘{lﬂse‘l‘ligli ) thereof or mixtures of such compounds or salts, and (b)

an @Mmme%:a conmpound sel ected fromthe group consisting of
an i nmmunot hey ic compeund agai nst beta-anyloids and compounds t hat
bind to anylqids} and a pharmaceutically acceptable carrier, diluent or
exi ci pi ent —t_o/ 20. A pharmaceutical conposition accor di ng to.any one
of clai g @ 9—&3 62 to 64, wherein said pharmaceutical conposition:-is
in unit_dosage fort. 86 3 Novenber 2006 21. A pharmaceutical conposition
accordllﬁﬁ'g sanyone of claims 9 to 20, wherein said pharnaceutical '
corrp05|at1gcm. is a powder, tablet, pill, capsule, cachet, suppository, a

pl urali tg/ g dispersible granules, a solution, g suspensi'on, or an
_emul si @5 = Q{ ’phar maceut i cal corrposi tion accordi ng to claim20, wherein

salzcﬁmhaumﬂ%mm—y remmss-ideﬁl 1- 19REPA b l}gﬁlﬁ# oy n@% gy about 100
qf&_gﬂ&u &lgf ornuxlsl per unl t har maceut i cal
&3%@4' et drgropon: eﬁ-wfbﬂcé TR %M@zaaspm&da@né@m&éﬂﬂﬂ- or a
m (S}G—Ethybl-ﬂﬁamqimsspgﬂgg?@@ 4 bAdEAMe2)Pr oup consisting of: conpounds of
fomk?(BS'l) wher ei n: A s .
AF150(8); |
or racemates, enantiomers, geometrical isomers, diasteromers, tautomers and pharmaceutically acceptable
s’.al;s thereof in an amount efficacious to elevate the level of secreted form of the non-amyloidogenic -
amyloid precursor protein (0-AFPs), elevate cesecretase levels, decrease the level of AP peptide in the
. brain of 2 mammal having an elevated level of AP in the brain, inhibit the release or synthesis of ApoE,
decrease levels of ApoE, decrease fau hyperphosphorylation, decrease paired helical formation, activate
.~ the Wnt signaling pathway, increase beta-catenin, inhibit GSK38-mediated effects or enhance the activity
of neurotrophins.
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Ris -CH3, ais -0-, dis N(R3)=0 conpounds of fornulanikhoeheeein: Ais
Ris -CH3, ais -0-, dis =N(R3)=C, 2-Ethyl- 4-[241H indol -3 yl)-ethyl]-
8-nethyl- |-thia- 4,8-diaza- spiro[4.5]decan- 3-one (AF703); 2-Ethyl-

4- ( 3- 1H—indo| 3-yl propionyl)- 8-nethyl- |-thia- 4,8-diaza-

spir ecan- one (AF704);

() - %ﬂq‘@“ﬁ?ﬂ @gméﬂswwmw4 5] decan- 3- one (AF292) AF267(B) ;
AFlSO( S) atbgstbmtmimoaﬁd smwtﬁmﬁ{mé §ro é tﬁ@sﬂi]ffff&mu@u @PdcBsrQiNE

taut OITEI‘S an ereor I.n an am)unt

ot oner s anS BEORELTAl Y AR EAE TS s o A
non- anyl oi doge Fﬁoélcfsaﬂ@ﬂgpuclprt@aumm rangd pletranceut@lipiieSptabledabyvttreofagiecr et ase

~ level s, dacitgaseaditiéhal pait@icodficaly RtiRRAAJGR stidticl Rn th@é{ﬁlp%l@lfstm@oﬂamml havi ng
an el evated | evel. of A[3 in the brain, inhibit the release or synthesis of

ApoE,  decr eas hqlingsipraseo fnhiiers, nisetinie sepenisty cholinengish popinors, lapd | chalinetgie r ease

pai red helical gﬂﬁﬁmé, l:@aunp&fé faé@ﬁ&al &Bﬁ%éﬂ&@@'r&xi‘h&%ﬁ%ﬂm dfistd, QA e
bet a- cat eni n, ublsf%%g% -nedj ated effects _or enhance the act|V| ty of
" neur ot r ophi ns. axga?g iazepiptiBVerseAgonists pptifepRessAnlSciHPY s Apfisieprepsapts or

conpris :j ng. fa}adhemsctarmTedmgmu@adnﬂ; fsedumeitesr Pﬁmﬁibdfd%édngdawg’mpﬂﬁglszﬁrbs;%mof g
. conpounds o to € _0 an

" AF150(S), or r%g%t edé: )a%{ﬁant [ %%fgfﬁgemc a%eﬁ%ﬁ‘ @%‘?r”‘c. gﬂﬁ%rf"gs a&f’ ?P‘i'ﬁ
tautomers, and\MRArInkuenistscAMPY am&iq;taedﬂ'lebmluhm, MAR-Bdfihibigoms) pqttxdb@aﬁt one

addi ti onal P hgkdete O FREks; adHolesterel-1 “@n%) i daselfcdhed
consi sting ofal Q bl nest erase_| r?hl bi orxgs n?@%tl ni ¢ gg%%? tngf‘uo‘F"‘Bnergl C

precursors an 8 Gheeretass, inhibitars sbe Wr@arlp@pdeg@dmg@gm%éﬂamlm ptcarinc
- drugs, M2 Wsa&femﬁﬂmoﬂheﬁtﬁ d¥énts, 2 RhAGRIdpeutic? SAARALEZ GRIING baier se
agoni sts, ant 5%?1% ssan tﬁ{“HJsl C a tidepressants gr _antirnuscarinic
drugs used i n TY eNEnENRPO dsF’é‘? ﬂ%é’é{@@‘“@’ms“o Qe whibitgss, non-
ant i psychot i cstemidil. anmnﬂmhmmghmgs,oes&mosagﬁ{su@mg@c mp@pwtoﬁ;d
nodul at or s, ﬁép%'gﬁgmn onl Sﬁ@?%ge -camtine, MAOB
inhibitors, peptides a gro ¢ oI-Iowerlng agents,
©antioxi dants GSK-3[ 3 inhibitors, V\ht- I | gands, P- or y-secretase
|nh2:b|t§ﬁarmp@h bet a: id anti- tion
agerts AP ﬁ‘%‘@agenffi“’gl RS SRS AT o g9 ©
any¥Td Ied A3 GEaPW%PmHIMWWEShMcI ooxygenase (COX) -2

I nhi bi tors non- steroidal. antiinflammtory drugs, estrogenic agents,

estyogeni.c receptor nodul ators,
3609% pharmaceutical composition for treating or reducing cerebral amyloid angiopathy comprising:

(2) an efficacious amount of a compound selected from the group consisting of AF267B, AF292,
- and AF704B, pharmaceutically acceptable salts thereof or mixtures of such compounds
or salts, and '
() an efficacions amount of a compound selected from the group consisting of an
immunotherapeutic compound against beta-amyloids and compounds that bind to
amyloids, and 2 pharmaceutically acceptable carrier, diluent or excipient. '

-27. Human of animal blood containing the compound (5)-2-Ethyl-1-thia-4,8-diaza-spiro[4.5) decan-3-
one (AF292), ora me;abolite‘ or phaxmaceuﬁcally acceptable salt thereof.

_ 28 A process for the preparation of 2-ethyl-8-methyl-1-thia-4, 8-diaza-spiro[4.5]decan-3-one (AF267),
' comprising reacting 4-methyl piperidone with Z-mercapmbut}mc ac:d and ammonia.

88




steroi dal neuroprotectants, and spin trappi ng phar maceus Ne@hiber e A

phar maceuti cal conposition according to claim24, wherein said at | east one
conmpound is AF292 or a prodrug of AF292 or a pharmaceutically acceptable
sal t herdgirocessoaccrdfigatondamuls, faithes WoRPEHkihE QBakRE the e@intifEerd 'AR26TAIGRNY
cere t I i rising. (.a) an effticacious anount of a
conp(lﬁjnﬁ% ?é%i@?%ﬁ??oﬁ%#@n%@@gcmg%@% of "AF26713, AF292, and AF704B,
pharmaceutically acceptable salts thereof or m xtures of such conpounds or

sal t 90. antpiobdss Bt thé Prfuidtion ds Aﬁ%’iﬂ]koﬂ{aﬁsingam«?e?ﬂﬂ?ﬁ &R a?l?ti Sfhih AEdAL
gr ou%o%g)&lglmsgy ng of an i munot herapeuti c “conpourtd agai ns Petaz anyl Oi ds
and conpoun SRS nd to anyl oi ds, and a pharnmaceutically acceptable

carrier, diluent or excipient. 27. Human or ani nmal bl ood containing the

conpaynd el 3| al:hi-a- 4, $-.di aza-spiro[ 4.5) decan-3- one (AF292), or
a m&*t3 gboﬁ%@%%‘%ﬂ?%%ﬁc%% |3?aﬁv{w$e'ﬁé?,‘ébsf)§8?%°“§§’ﬁ ‘gsts the ﬁ?ﬁﬁ Bemitess for
t he FCEGRIEMEbghiralseparafion.8- et hyl = | - t hi a- 4, 8- di aza spi rn[ 4. 5] decan- 3- one
_(AF267), conprising reacting 4-nethyl piperidone with 2-nercaptobutync
aci.d,and,amoni a. 88 3 Novenber 2006 29. A process according to claim 28,
furtfrer M{ﬁm?%?%waaem A AFRE B pemprisingraonisctihg ABY-2-nfeRaptobutyrid auid mjithand
- AF2GatBméiBummactite andeY-nethyl-Cpipdr@bnss €par at i on. 30. A process for the
preparation of AF267B, conprising racem zing AF267A and isol ating AF267B
fromthe racem c m xture. 31. A process according to claim30, wherein said

i sol % i ryPeoeesy firskepremmpdivaof ARRGTBAsoMpRATBIERAWIRE’C 574 BhmprBing rdscBnPY

. «chi rgtssaiar BEl gnise. s.far the. synthesis of AF 67% cQonprj sing

contact i ng (%i@%ng%?%g}lﬁsoeg{a’? §I§?‘%d°angJ°WW‘ﬁ tQ%WW &Fﬂ“hé‘etﬁ%lf"é’o%m@‘ of the

- meHHPY- 20 frofding demer. "Glabelled AF2EHBStsy dhiral chivewapozeiphy. at i on of AF267B

isotopically labelled with 13C or 14C, conprising reacting AF287 with 13C
C labell e thyl brom de, deprotecting the nitrogen atomat the

2[ pggi t PHHOGES e pikpaafion of p mrixtare RES)-BeF G- 1-thia- 4 8-dismhespireld. SNiR6GT-Bohy chi r al
Chr' QAB2SR:) eaa(RY-2-EHyl- IAthpr m,sm.fsgﬁg[h.@f%&&f@%é%%@gp%‘amﬁiéﬂg&%@‘éﬁ;Rl%ﬁr? .

(S - thyl - 1-1.hi s- 4, 8-diaza- spiro one

(R) }‘E@Etdr%éf@%‘ag?%?gﬁm' 4, 8-di aza- spiro[4.5] decan-3-one (AF291) conprising
react i ng AF267 w th a denethylating agent. 35. A crystalline form of
(s Pt - bttt s S5
cha foll o ; a=10.

(o SR EEE, B GG 1S AR NG 1) a580-194) (10) oab-201330R) (580

cr y&tAbihdr+9A, d=¢ Wi ng to clai m 35, further characterized by the
following data: Volume = 1224.2 (9) A3, Z = 4, Fw = 202.32, Calcul ated
density, Dc = 1.092My(nB, Absorption coefficient, g = 0.232mri t. 37. A
cr y¥ aj4 prystallige fereraccording to claim 35, further characterized by the following data: Volume =

(SrBasi Ok, 2-oul by donlsh] eadafef bt 10T Phingyde o io NS AhE 5/ D

havdﬂgm'gnhe configuration shown in

- 37 A aystalline form of (S)-2-cthyl-8-methyl-1-thia-4,3-diaza-spiro[4.5]decanc-3-one (AF267B)
- having the configuration shown in Structure 1 in Example 2.

38. Useof thg compound (S)-Z-Gthyl-S-methyl-_1--thia-4,8-diaza- spiro[4.5] decan- 3-one (AF267B) as a
-prodrug of the compound (S)-2-Ethyl-1~thia-4,8—diaza~spiro[4.5] decan-3-one (AF292).
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38. Use of the conpound (S)-2-ethyl-8-nethyl-I-thiad, 84aravendpi200§4. 5]
decan- 3-one (AF267B) as a prodrug of the. compound
(S) - 2 Et hyl -1 -t hi s-4, 84aza-spiro[4.5] decan-3-one (AF292). 89

I A R L ﬁ'dw SERSEPBES nith PR £ cienirol L fec s s
deca ﬁa@nﬂ‘h i AF7O4) 8 %P’itﬂﬂflmﬁhgrmf I(AE@4Bhets Spexdeugiof ettesst erivart dFR67B,

( AF7(x¥2p? andindolpBQekbpishi®fciaat | east one of AF267B, AF292 and

i ndol e- 3-.propionic acid. 40. Use of a conpound according to any one of
claims | to 8, or an enantioner, diastereoner, racemate, tautoner,

geomdlr i cdlsei farenmpodndreccording fbalyi dne ST MR 1N O bk 126 hintioRes WisRRbRes al t

t her 0 ceu cal conpositi :
accord ’n“a“*”ta““’ﬁ'@‘ BERA s Hehin; ARBERE S CRlcr GOUROSLUR: eflrrd B o,
or aheIHeERRbe Rigpapeuticelpmapsiéonsal t of either AF292 or a prodng of
AF292. 42. Use accordl ng to claim41, wherein said prodrug is AF267B or a
pharngaceutjcal |l y..acceptable salt, thereof. 43. Use of. the conpound

(S) - 2t hyt*€ |a°‘f°¥4"éﬁ ko slamn 49, whespip opig. simpeueds i AF2Rcor( a\p@@gag ofoAF2P2 or a

net apleirmbeeutially plvaptalie silidof enller WFATXR PRI sralres.hereof , in the preparation
of a pharmaceutical conposition for both 'stinulating the M nuscarinic
receptor and antagoni zing the M3 nuscarinic receptor. 44. Use according to
cl ai #3-43 Hpe Bpgrdipgitaiclgontlowhertiosaif prodheris ADBPGTBI 8 b pharinioutically ydeptable sait hy | -

- 1-t hhgeofd, 8- di aza- spiro[4.5]decan-3-one (AF267B). 45. Use of a

conbi nation of a first conpound conprising (S)-2-Ethyl-

1-thia-4, 8-di aza-spiro[4.5] decan-3-one (AF292). and a second conpound

sel egt ECUsfe I e lcbRp&in® wsa-zzgﬁaﬂ-ﬁhﬁm seiazﬁﬁﬁgzﬁl dg%%%r@( , GYTRQMAR

accordi to.claiml1, other th ng racemates’, enanti oners,

di adF SPETHERESAI aserpishiesel ﬁg@@ﬁﬂ e propatstion of aphirmnerticatemriogitipn for both

accefimahling tha MISmﬁdaa'[r@@tfeceptd? ahdahtRoRBAE Alel P micatinic RRGRGBCeEUt i cal
conposition for stinmulating the M nuscarinic receptor while mnimzing

adverse side- effects due to stinulation of other mAChR subtypes 46 "Use of

c C°w°§§"se§€§§a‘“ﬂ°§§$‘g o SR RS S T e B RuOpE > 1O O
enanti o

eonetrica rrers di asteroners, tautoners and
pharmaceutical I'y accept abI e salts ther eof in the preparation of a

ha C I ase or nt hesi

bet ?FZ QF%PSQ e RAGH oh A it bompels Bolebfighsl 54505355 FupsT

st i Agh ZMndrﬁJ%‘mdl oempowndcelottod framdhe gour ebinkigtimpaf deE:Zﬁ'ﬂB\, AFﬂSﬂ(lse

Vi cmmaompeﬁncﬁaedar&ﬁgmmam?@mme? APDSL Srichidihe raceimates 'eﬁ';);%gm&lg& y 2006 -

elevating - the |level of Secrete r'mh o e non-darny any i d
pr elaitomsis, g;q;ge@ilcn isomers and pha:maccutlcally acceptable salts thereof, in the preparation of a

pharmaceutical composition for stimulating the M1 muscarinic receptor while mmumzmg adverse side-
. effects due to stimulation of other mAChR subtypes.

- 46 Use of a compomd or a mixture of compounds selected from the group consisting of compoﬁnds
according to cIa.im 1, AF267B and AF150(S), or racemates; enantiomers, geometrical isomers,
diasteromers, tautomers and pharmaceutically acceptable salts thereof in the preparation of a
pharmaceutical composition for: o

inhibiting the release or synthesis of beta-amyloid peptide (AB) in 2 mammalian cell, tissue or
organism;

stimulating the M1 muscarinic receptor and retarding oxidation in the vicinity of said Ml
muscarinic receptor;




(c-APPs) in a manmalian cell, tissue or organi sm el evakinggnfber S26r €t ase
| evel s, decreasing the level of Aft peptide in the brain of a mamrmal havi ng
an elevated level of A6 in the brain; inhibiting the release or-synthesis

of ApOE i nelevatingntbé ilewel of | shoreted ForHE 0 fthe HBARINGIFldogARC ERASH NHeduB¥E pfoth APOE

in a mammal i an gghppaytd Sue 9t or ni sm decreasing tau
"hyper phosphor I@?i ons)lgdnasa nan%?ﬂlc?lgﬁssé"éf”f?rg?‘?’%ue or organi sm decreasing

pai red hel f1e¥aHing espeerataselevels, a nammal i an cel | ; activating the Wit signaling
pat hway i ndedrefsaid e 1261 of Alslheptide FSHED nisay i nhibiti - nedi at ed
effects in a mymml ; enhgr'?é)ie%g tﬁﬁﬂe{ alg{lﬁ({c/}{ag% W@%@%ﬁ“regemﬂg?e%{‘géﬂ%ﬁ in a
mamal di seases @8sociated with inpaired cholinergic function or diseases

where t hanigbilisg tha réledsabitiesisof BBOE i ehathmafmel, 1A oroJr%agisﬁEases W th

i mpai red gglbd C | choline receptors fromthe gfoup consisliug of
senil e denenr%%ég}gg?‘%klozf%@o%a'gamll"gﬁﬁf’elﬁ\lt@%ﬁ’ﬁ@gm%mﬁi sease (AD); Lewy body
dement i a; 96Freasthe A wperpbesphorplatibn P ksinR@ T Selldiiss@ad Qigafibtht i | fract denentia

(M D); frasdrérsing PROEAClEE FRRLdod ul ar enmentia;, stroke/ischema, MD
conbi ned 'wi t-h.s?r oke/ iesl(%em aﬁoﬁ&%&?'ﬁ?ﬁﬁﬁce onbi ned M D and AD, human head

injury; a8evalndhe dnksiewlinppathwaypas memniabion o] dhseayoighiists, | npai r nent
(M) ; Ncmhﬂ;m:@mw-ﬁlﬁia%qfﬁagg,ia%%gngysf unction (including

forget ful . ut e. confusi on di sorders, attention-deficit disorders,

f ocus and%%?)cr'flcgeatﬁ??cz'tvﬁ%ﬂglﬁ@m@éﬂ%); hal | uci nat ory- paranoi d st at es;

enot i onal treafitg &t ¢ entineh ddésardeehted WilhtRPatEMHolftSe (RS @REEARE Where
delirium adve&[%fe(jgffe%tﬂ%nof, tricyclic antidepressants; . adverse effects of
certain drugs used PhRREneeiR gholiagreic fpackien;ios disprsesiyith imnpiredaekityobn:

di ?‘ ease h xer.os@mcﬁilﬁu%mﬁp rs fremhey gﬁoﬁp sogaﬁhﬂﬁ%roﬁf@?ﬁ@a&ﬁﬁﬁ%ia Bﬁ)ﬁﬂh_ ilﬁﬁi'rl]e'i'is _
schi zophr eni a,gypesC e 2, COPRLDi £ W ate ons i zophr eni a,
par aphr eni a, tgi():ﬁi zo%ﬁne{]sle%sr@anﬁféd@rd%?@ body i dempntiay; mied A %‘E‘FQ A8
mani a; mood stiABMSeRAdisseee; myltifvct ideweritiap@UID)E fitostoaérymial rasmenal vasculer t ai n
gl i omas; tardigés leir 1@ BicBemi | Less dur i ng. pxygen ther :
aphasi a; post ﬁﬂ@%%l itic car?nug’sﬂl_/%@%gﬁré r%%fﬁﬁﬁfgﬂscggwdg@%%?@&&

i mpai rment s i b ey head ingiy;”agerebsediated menpnsimpainineity neld exghitivesi s,
Siogren’ s syndnpittenthaao M6t | ShRuchE WO, Wihifled"IRkALG 2 nBARE Y

| mpai rment s |@or?tt¥.ﬁ‘|}cal d%Fres i on or schizophrenia; parn, rhetna S
arthritis and CPerinal 244 neakision o disprders| nattentionadsficit| disorgens s $ocus k awd
dryness; i mmupencdytsdiondisirdds); hallﬂawmrphzaﬁgidisa&g;%g{glﬁ?@p&d%&é{tﬁﬂ dlslden. O

tr anscar banyl SR 03 bl eBiifs JuBUHT Gekmi elioiaeh inghe sundeorss
Wi t hdr awal  sysfyersensflectubStestain einmgbus ihrid &dduﬁi&t‘@f?&lﬁ%ﬁlﬁ@xha adTPirRFSoANd 91
gu[[;kr) \6/1(;32 |e; arzo‘ggﬁag‘?, q@%%ﬂg{z&g Wﬁﬁg%&ﬁe@%‘)&’ ’losls_% ot %n%]sio?l; gsy(c):lioes%;’ sc%gz%glrlrgr?iil ve
- schizophrenia comorbit with AD, late onset schizophrenia, paraphrenia,
schizophrenifonn disorders; anxiety; bipolar disorders; mania; mood stabilization;
cognitive impairments after removal of certain gliomas; tardive dyskinesia; oxidative
stress duﬁng oxygen therapy; aphasia; postencephalitic amnesic syndrome; Aﬁ)S
dementia; memory impairments in autoimmune diseases including lupus, multiple
sclerosis, Sjogren's syndrome, chronic fatigue syndrome, and fibromyalgia; memory
impairments in atypical depression or - schizophrenia; pain, rheumatism, arthritis and
tenninal illness; xerophtalmia, vaginal dryness, skin dryness; immune dysfunctions;
neurocrine disordm and dysregulation of food intake, including bulimia and anorexia;
obegity; congen,ital ornithine transcarbamylase deficiency; ollivopontocerebral atrophy;
-alcohol withdrawal symptoms; substance abuse including withdrawal symptoms ahd
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Friedrick's ataxia; Glles do |la Tourette disease; Down3 moveribds 2008
gl aucoma; presbyopia; autonom c disorders including dysfunction of
gastrointestinal notility and function such as inflammatory bowel disease,

irritabl e bowel ‘i#’g% rrhea consti pation, gastric aC|ds cretion
and ul cers; urih 5%‘% tRgan's ghoreas progresSi (S sppRIUC, ‘f‘ﬁs‘hg or
treating cent r &riednickize ptapie rGillesn @e v iU SToRyebt € ischibS eBSﬁn'st@hmmd;uglmmma

dysfunction in preé3bifopRt f f r
car di ovascul ar syst gpd a{i'EBﬁo(f-mQ dwwﬁ? igélune%%f??cﬁe bfé}fs %é%é"é%/r ol flr?}'esfjl nal
system or end@&GP?fé sHthd %W@Ibﬂm diseaseg, Hrﬁaiﬂméawcllmgl@mepldwﬂil%e or

ot her organs WegisGpitioR, faftAé hdi®EcBichion MUAlERE uli b HcbfineRY, MBdRRACOMDS
receptor subt ygléd?gr wherein said dysfunction involves: brain anyl oid- -

nmedi at ed di sor gl ycogen synthase ki nase (GSK3(3) nmedi at ed di sorders;

Ej au prot emglegﬁypef phainp artyl amtp@iibh'L M'elamd g/ﬁease dtyﬁé B boQlysfuiétion i 11(11 .
i seases olesterol em a- an em.a- nedi at e

damages, dysfuﬁ%’?l ons or d%%f@;as & ;AR o Hfﬂ%‘iﬂ“’s“"éﬂ %‘g’gﬁe martf es:

- inpairment of Ry Beugwingisystem, wp@n@quéaymohrab&mq amsh eheogrinro glendyy owt h
factors-nedi al g, diri@aRfgs, pREEEOBOLAE! B HereAMbIdRRBE diclltn EARLANST O

di sease st at e(sﬂ; hat i.nvolrve apo1 | popr ot ances which a

chol i nergiic s PRRRHRS FossRtEr [SEHPGsnherst E*’dd dysfuaction WOI@%@W@ %’ﬁ!ﬁt i a of
Al zhei ner' s t ypeliatéd alhedmrgmogbnme%@)se (GSI3p)-rRldiaRiaSidordefs; Afd Y@ML ONE

oyl of d angi o Sbph R Bgra%%,ohﬁa%}cﬁgn‘ifypﬂe RS I P ERS

vascul ar deneMPGIGdemidnupi ciaddon, hyﬂ%ylﬁﬁdeﬁha}hﬂ&‘heﬁ OHMgas, ﬂwﬁmatu?mctor

f"'

denent 12 (1 DlissSkEo eSB! Siadbld SAATH Hpesbd . pEplAialyio=d
age- associ at e WW#: dirkitesrendagenavis Igtbvubg'antd:rs-nedmwﬂdtsnmm mmquom
conduci ve toomm@namﬁrfa&dé%ﬁﬁam ﬁﬁ@l‘v&%ﬂﬁ b HIQP s&ﬂ%B

schi zophreni a, ng{c hreni a, 1 .mmune % unc I ons, ocr| né di sorders and
dysr egul at i on ibFhichacholinesgie dystynotion wgbeepumhmdamlmr eopiley derpgntig fof

trol, ob g
Coletred from il bBRRMoRRkrs Aocast YD dofly SRERRITALS Buifiomd Bl RHGRTPOUN
phar maceut i caPf El“a e@g@&gmg Ady oo by dsmentia, igprebral armyleid asgiepetiofEbhds or

salts, and (b):crﬂ)rﬁiomjﬂldidésﬁ eﬁ'&ﬁd-&ﬂ:pﬁfa? Nekiefti4) ' Rl Ofkhentid, "Bypedlipfidmia,
I mmunot herap tic ound a bet a- anyl ol ds _.and conpounds t at bi nd
to amyl oi ds, %Wa?‘m%f %ﬂeﬂﬁﬁﬂﬁﬁg)@ﬁ?‘?"@ﬁ"h@@ gomsbingd,ywith
.treating or rwwﬁ@bwmmﬁmamwS%eﬁemmﬁa igege 48.

o ore of AR AR BRALAREE G, i Carl e RS FE el o

t he prepar at itoADdfipokar macrmmhnmﬂhemwmﬂmcﬁve ahzopfnaﬁa pﬁr@h{em:eat ment of

" conpound. ar2dgnt st Byl (5ot ap¥ Mieelutp of Feict 3123%&2‘3 o

claim5, in bulimia and anorexia, weight control, obesity, inflammation.

47. . Use of a combination of:
() a compound selected from the group consisting of AF267B, AF292, and AF704B,
pharmaceutically acceptable salts thereof or mixtures of such compounds or salts, and
(b) a compound selected from the group consisting of an immunotherapeutic compound against
bela-amyloids and compounds that bind to amyloids,
in the preparation of a pharmace.uﬁcal composition for treating or reducing cerebral amyloid angiopathy.
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~.claimb5b2 wherein s

i sol ated or substantially pure form 50. The conpound AFI&2mB&r 806

phar maceutically acceptable salt thereof according to claim5, ih a purity

of at least 99.9% and/or an enanti omeric excess of 99.8% 51. The conpound .

AF292 or a pharmaceutically acceptable salt thereof according to claim5 in

solid 4%rm Ug20f AFIG7R; W92, phakBeitically cacpdpiableesakv thercal brya auxtert GbAE67Bal t

t her eof ting
AR d?-tph §etut1&'ﬂ aQé Eﬁ’ s&%fm&gm? gh% g‘?{pfm%ﬁ%% Ir;fe’z{fk gﬁtﬂ:@g ﬁﬁiﬂéﬁcﬁl

of AF267B or ar mace acceptab 91 or

phar mc@ﬁ%&ﬁ?ﬁ“ﬁﬂt%@éﬁ?ﬁﬁ%a@ prithe dreqlierstion fymypons Rﬁﬁghléopbmr ding to cI ai m
52 wherein said mxture is a racemc mxture. 54. A mxture accordl ng to

a racem c. mx

: ure is not t

phar macguti c °?9B’Rﬁ'ﬂ‘g ﬁ%ﬁ % Aceharracgutcall pegenizble sal 'S?FB |"§F‘?‘T§’n§ﬁ° ShguAtiof a
AF292 dsolaied @isalsstatidiytpuredbiny accept abl e salt thereof, or a mxture of AF292
or a pharmaceutically acceptable salt thereof and at | east one ot her
conpound or pharnmaceutically acceptable salt thereof selected fromthe
group é8nsi skhiersgmpgund @382 arls pbérmhceuticalln a¢ctptatile salt themof dcoordingitoelaim ARRG7B

- and AFYR06Sra ok ASRMRNT oo cRLTERL NS Lo bRILDI L Lhe cel lular rel ease or

synt hesi s "of A(3; elevate the the secreted formof the
non-anyl oi dogeni c anyl oid precursor protein (a APPs); elevate a-secretase

- | evel s;51decrThasemionad ABY92! or @iphdMmabditibdNg akde, me it therbd abFoRdIly to cldim Biibédlidt he
rel easgor%r synt hesis of ApoE in said mama decrease the | evels of ApoE

in said mammal ; inhibit tau hyperphosphoryl at| on; inhibit Wit

abnornmalities; inhibit GSK3, 6-nedi at ed effects 93 3 Novenber 2006 act

synergistical t of.f | g, SSQC

with |"r;r%a| rgdh%ﬁwfl(ﬁewﬁ 9@%%“3&‘ cgé’teagle %erteﬁfegﬁdaﬁtlegeagn(ﬁ'?rﬂ)ﬂ?%ance
i n chofqmpupg selgetpd dromothe gmupdaomgesf NFBWH orpepharuhcensicallyi aogpepgsble salt thereof
acetyl &@Mof@ﬁlﬁ%&é&cﬁﬁﬁ&é l&gﬁﬁgw?pnm sting of. senile denentia of

Al zhei ner's type;, Al zhei ner I sease (AD); Lewy body denentia; mi xed
Al zhei nmer' s and Par ki nson's d| sease; nmultiifract denentia (MD);

- f ront 053, enparmaikiutbeidBdih@io cYahh G kEre AN Mikidre is SabhiOhiteen a, M D conbi ned
with stroke/ischem a/head injury; conbined MD and AD; human head injury;

age-associ ated nmenory inpairnments; mld cognitive inpairnment (MI); M
conduci4e t A niikinrecio@nding toelaiiy 52 wherkin@iid pdixied ition @ rdcahig eliktuteness, acute
confusion disorders, attention-deficit disorders, focus and concentration
di sorders); hallucinatory-paranoid states; enotional and attention

di sordeérs; Alpbamackutical dempysition teording to claim 11, comprising an amount of a AF292 or a

pharmaceutically acceptable salt thereof, or a mixture of AF292 or a pharmaceutically acceptable salt
thereof and at least one other compound or pharmaceutically acceptable salt thereof selected from the
group consisting of compounds of formula () according to claim 1, AF267B and AF150(S), in an amount
effective to:
" inhibit the cellular release or synthesié of Af;
elevate the level of the secreted form of the non-amyloidogenic amyloid precursor protein (o-
~ APR); |

elevatc tx—secremsc levels;

decrease the level of AS in the brain of said mammal;

inhibit the release or synthesis of ApoE in sdid mammal;

decrease the levels of ApoE in said mammal;

inhibit tau hyperphosphorylation;

inhibit Wnt abnormalities;

inhibit GSK38-mediated effects;
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operative delirium adverse effects of tri cycl' I ¢ anti depressdatzpe adver se
effects of certain drugs used in the treatnent of schizophrenia and
Par ki nson' s di sease; xerostom a, anom a, nenory |oss and/or confusion;

psychosi s ni. schi hrenia conorbit wth AD, |ate onset
schi ZOphI’enIng E'a%mlE fﬁ’n g%pﬁ{“g’ophrem form di sorders; anxiety; bipolar

di sor der s repign laanammidlssasmmcmdmmm impagsi aiouﬁerglmt;ﬁdmja iseabd Wheré gRRVal
of certain gl lxﬁﬁaﬁbalaﬁc@fn(ihdﬁﬁer&i?/ﬁm!g},egrldgeasegg %’tr?ld}ég ?F@{"{yl{f’ﬁ gﬂ(ﬂ]@ ;g oxygen

therapy; .aphasi a; Jpost encep alitic amesic s HEntia; nenory
i npai rment s | n receptorsiam thewtnve consisting of S¢mbl®mmtg df iylahsimerttybé; pAleheimer's

scl.erosis, i ogtseﬁeS(IHY)ﬂWbodihH&ﬁ'érﬁa fnﬁké(ﬂ%g%% L OfYg Pa?ﬂgsgfn‘ sDpRayal gi &

nmenory [ rrpal r reSSI on or I zophrenl a,

| cal
rheumati sm ar uﬁmfmcrsg TPt AP i | rondetemporadr glsmentizg avasoplgi rﬂﬁ“‘mﬁa
dryness, skin ﬁrqlmbwhmmnhﬁm&odyﬁé&mﬂxlm&e/wa%ﬁaﬁdaumgm? SAHBIREISMAD tind
dysregul ation . r“rg; | ncltgéi bul i m a an norexi a, obesity,;
congeni tal ornit Fn ne %ran% FBRRTP4Y @"@1‘?&’?“% SPELSRPREPet
~atrophy; * al coh@¥Chi Ml eonducivy tepaBeognitivebdtsimeton ebalazﬂng fuzgethiiness, acute

t hd I NEnQF
: \F/)\nr ogr eg\g?vesgti@hanugﬁgg?@gg%@d&ﬁcag@ é‘ggésﬁé Hérl e wﬁm@ﬁi‘lﬁ%{ﬁe&% | es
t S

de la Touret dgﬂ@amsormsSWBmsardemmgﬂom c
di sorders i nc:lpudhm@daﬁyimfxmitﬂrbﬂs@étf&fs o@aﬁbmb Bh@dehieSahts; raawrée dcRid céreaﬂlct I on
such as mflaqm% {E[Feasg tabl e’ bowel syndrone, diarrhea,
constipation, gastri d aC| a 'Iseé gt P ﬁcl}ﬂﬂ!? emacé‘ldspar&nﬁ?ﬁrﬁm?fﬁﬁe"mm““a

i nconti nence, abemianmem@ORIDs ala:lfmlbmfu@dﬁﬁ)i@mhoﬁ sélﬂ@@hreﬁ@,%lhﬁdph&hmﬂﬁﬁioﬂﬁter al

nervous syste [ functl 0 e o re of. the
f ol | owi ngy brgnglt ﬁ%@?@%%é&géa?gﬁ%%ﬁ%%r o] 5 S &rssm

neur OCI’I ne sy tpéh‘f disgedersp imwhiss monthlstablylsatmm cogmmdmmammtﬁaﬁlereneﬁmmmﬁ'
S5 e ot e S o 08 SR Lt

chollnerglc function js nmediatée USCAFi TIC 66
sai d dysfunct Pﬂﬁ%"nﬁﬁ{?’&'%samﬁﬂa. ﬁvndwmeou AIDS didementia; dmsxumdenmpa!gm;tm)gmn

- synthase kmaseutbitiitie BiseaRs irtiRtha Aumar 1S r 2006
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59.  Use of the compound AF267B in the preparation of a pharmaceutical composition for the treatmeant of

schizophrenia or for the amelioration of symptoms of schizophrenia.

60. A compound AF267B for use in the treatment of schizophrenia or for use in the amelioration of symptoms
of schizophrenia.

61.  The compound AF292, whenever located in 2 human or animal body.

62. A pharmaceutical composition according to claim 9, wherein said at least one compound is AF292 or a

phammaceutically acceptable salt thereof,
63. A pharmaceutical composition according to claim 62, wherein said AF292 or pharmaceutically acceptable

salt thereof is present in an M1 muscarinic receptor agonistic and M3 muscarinic receptor antagonistic amount.
64. A pharmaceutical composition according to claim 24, wherein said at least one oompgund is AF292 ora
pharmaceutically acceptable salt thereof.

65.  Human or animal blood containing the compound AF292 or a pharmaceutically acceptable salt thereof.
66.  Use according to claim 40, wherein said compound is AF292 or a pharmaceutically accepinbfc salt
thereof. ‘ " '

67.  Use of the compound AF29§, or a pharmaceutically acceptable salt thereof, in the preparation of a
pharmaceutical composition for both stimulating the M1 muscarinic receptor and antagonizing the M3 muscarinic

receplor.
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