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formula (1): ACJ ~id wherein: C denotes. a spiro carbon atom shared by
ring A and the ring containing a, b, d and e; A is selected fromthe group

- BonsSummarpofthelaa@mB@unN NC RNCCC GNand Ris sel ected froml Cr-C,
straight- or branched-chain al kyl, or. CH2-P(Q -5-;

i's -CR Rzlngspordpnceanith a firstaspeet of thepfrsem nventin H'ﬂe&wgqvgfj? wgme?"wf the f@("e%?‘g o S)

: .and,N(RS) =0 e is. selected fromthe group consisting of -Cu 2-, -CUW,
SN -NW,ON(SRRR and /o0

\/d

CdcnotwasplrocarbonatomshamdbynngAandthcnngcontmmnga,b dandc
A is selected from the gmup consisting of:

L0y

s ,PQ

R is selected from H, C-Cy straight- or branchcd—cham alkyl or ~CH1-P(=0)(OH)2,
. ais-O-or -S4 o
- bisCRR*-or-CR")s
" d is selected from the group consisting of =N-, -C(=0)-, -C(=S)- and "'N(R )=0; o
‘¢ is .selected from the group consisting of -CHy-, -CHR', -NH-, -NRf . -N(SOR%)- and

¢ -N(C(=0)R)-;
R' R:,R? R are each lndependently selected from the group consnstmg of H, CM alkoxy, Cre




R ,R2,R3,R are each independently selected fromthe group consisting of

El, C 6 al koxy, C2.6 2a hydroxyal kyl, d 6 al kenyl, CZ.6 al kynyl; and

- Cr.6 alkyl optionally substituted by one to three phenyl s; R5is

. independently selected fromthe group consisting of H Cr. 6 al. kyl
‘optionally substituted by one, two @athree phenyls, Cl_6 al koxy, C2.4
hydr oxyal kyI C2-4 alloenyi, g 6 alkynyl, optionally substitute) phenyl;
heteroar and Cl al kyl optional |y substituted by one to three phenyls;

: Fposlischybf Csoalkyryd, 4nikd) Ci.s alikyldoptivhallyi subistitucdd bplohe halivas of
the di g;ﬁ&lﬁgnare asingle RS, RS is selected fromthe group consisting of
-(CH2)., .and - (CH20)4-, wherein nis | to 6; and R6 is selected fromthe

i_%rg i | Ratly 5 @Lﬁemethkgmuli@nﬁstaiglafiy Cienlkgl aptiophtly substitu@a-t one,
o);;tlrg)r(\gﬁ lﬁ.ﬂs‘tijut?gt |t ed m%“ﬁ%ﬁ%&?‘?%ﬁl'a&f‘o ﬁygifﬁ%h/%l’ %ﬁffﬂy aryl

subst i tyted phsayd, belsrogidn andi Gis npmaﬂny-ehsowﬂ bymﬂeGﬁGIhglc(nlqgnyls, @6
al kyl %&Sﬂe@ﬁﬁ&d&bfﬁﬁﬁuﬁa@ﬁ?ﬁaﬁn&rﬂ:lwﬂm ma(ﬂlngkhm ingik @re' n
conS|st|ng 0 |ndof

in=:0 k®: Xis selected fromihe grou

al kyl | n§ 5?‘%“"1’ o besrgwp consisting f T(Wz)asandp?%n Deti whyeceininas ditpriGiando| v |
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':"PYnda htlral azin ui.nol, nt hj ,

| hypoxanth ﬁyl ang er I ?a%ﬁee%fﬁaﬁo@ﬁamféﬁ#‘ﬂ# B?% Jiax X is

. r acemgelested -t mef dadolé, sGge alkyl imdole, 1§ohﬂbbzbo3-pyﬁdmyl 3-

. phar mpiReddinyiVehNmafass ‘ﬁlggﬂm

' proviso. 1 hlai Al s R I slé:i | shgow Mm&ﬁh@ﬁﬁﬁs t hen

e i s NOTURPY (bﬁf?@? ayrerolyk, indelyt,)isoindelyl, Fenzididgzolyl, tivenyly t her
.-provuwbamomammml - Bothizolh 3,2, f-tlisdiazo YR koA Bydzdtd, =N,
ot hen winSzdlR %'f gﬁﬂd” }538-'8. . |?'_g€: or.dance ly\h/)'\nl%()?\)ma?g!(second gs oect_.l.o.; t-.h’e._-.-'-.
"present 1mnve ﬁ?é’r’e A T

=0 hy iR tinyi, B ee%c%moxebwﬂo
'_.'conprf‘m“ H‘}}b_l’,tﬁdd!wl _’"'r'nul_a (1) or- an enantloner _ 1S
Weaat 2 ol & P oy ab ‘] I tve-Ur

- phar eut ical Ig, acce tab;-e--'--s:a. d eremg aé% - p-a’r mac Utmeéaqo}'y S
' accep QF%P Plf@h@“@?f eXCI p| ent theref OF. ....V..oi=Coooi-mes .
e T .__.. ~.. . ~" e,,,._.._..-_:..--._'-'.._r:v:e_t_
-_A me . +-t h2h! VCk(iNC 7I\/I¢r rr. +rm- 4|n s+2 aNsr - S
b ~env - _ , O
g%r% %1'0"180 ﬂlﬂt ﬁl A ls N R is -CH;, a ls S b ls -CH(CHzCH )-'and 'd is

-C(=O)- then ¢ is not -NH- (AF267'-or.an enantlomer ﬂlemof), and

- with the further proviso that when'A is \—-—/ , Ris :CH,, a is S, bis -O(CH;)= and d is =N-,
then ¢ is not -CH,- (AF150(S)). S E '

| In a_écgrdance- with-a second-aspect of the present invention; there is provided a pharmaceutical
. composition comprising a compound of formula (I) ot an enahliomer diastercomer, racemate, tauiomer,

geometncal 1somer, dimer, metabolite or pha:maceutlcally acceptable salt thereof and a’

' pharmaceutically acceptable carrier, dlluent or excnplent therefor.




Z b In accordance with a third aspect of the present invention, there is
provi ded .a pharmaceutical conposition conprising: (a) an efficacious
amount of a conpound sel ected fromthe group consisting of (S) 2-et hyI
met hyl -1 - Chi a 4, 8-di aza- spi ro[4S] decad®- one (AF267B),

() 2- Et hyl rold..> 3-.one. ( AF an
(S)-Ethyl A (%"‘Sfﬂdig“ﬁ%“é’%‘%"%lz 13 ‘k'%?{%ﬁ ‘&“ﬁ@%ﬁ%ﬂ" videl% Graretavesti F°°‘“P°S'“°"
14hi akedpidingtza- spi r o[ 4. 5] decan 3-one (AF704B), pharmaceutically '
acceptable salts thereof or mxtures of such conpounds or salts, and (b)

an ef 1 C4) QUETRIRYA'suthnPo LUBGHALA SE1oRRH Ubrf %@ggcg%m%%g@n%g& i

an i munot hei apeut I'c._conmpound agal nst
bind to anyl RAERY-lsthin48 ﬁm&m&&é Jdecant3rone (AFREB)e (Sh?Btayi- l-tatavh

exi.ci pi ent th%pﬁéps]ddc&u-%fi@f(ﬂﬁi% dhd (SPROPL(31ASREAB. ﬁ‘,{"@g&‘ Ci S| ng at

i nvention, th [ ov phar maceut i ca conmposi ti
| east one corrgo'@ﬁ’dj§ ‘fﬂéﬁ"ﬁléﬁﬁ“?ﬁeo% O 7049 | Bharmepentically npesgpighle o Falts
formula (1) adkeédtiontixties afiicEsingdundd 6t sAls, had, AF267B and AF150(S), or

-racemate euant.i oner s nmefrical isoners,  diasteroneas, tautone and
phar mace i &l %"%&%p?‘&g‘f"g %él"t compoynd, seleted; fipm) fhes groug, gonsisting i BﬁéP

phar macol ogi cahhgan@th&nmucaﬂmumdi &giuﬂﬁl Geka fab310id nd oipolAdS itteat | bigd ab

.chol i nest er asg h bj t ni coti ni sts, hoI I ner. ec rsors and
choline gic en an&csélr’qsd(r)lop}??%aﬁﬁ E@Eﬂ f GPTLIE ?%ﬂ% ‘ﬁﬁ‘ tﬁi‘
~muscari.ni c. antagonists, M ... _antagoni sts, benzodlazeplnc |nverse_

agoni st's, antidei cessants, tricyclic antidepressants or 'antinuscarinic -
drugs used | ¥ aecomdancrith a WMPmtm@@a‘stV@Nammbn antip

tic -a&gip&moﬁmggsﬁgschrzop rs, |nmeurc agents, glutamate . ant agom sts- and
nod-.ta -|VIvlIDA antagonists, AWPA ago nmists; ac efyl-L-carnitine,' MM B

~inhibi t@tmm@wmnamdmtnglw@sﬁm&msﬁ@bmmpemomﬁeﬁh@ adgRding

ti oxi.dants,, f ds, (:3: o
i o tors, 52w Ay '3&%%?%@%0&&{@@2?@% ol %%&eg%on L
..agents, C hre | Aziomegs, alg _ muumﬂp@mdsbagdtsﬂt«edfeatd :

._--‘__arryl of dm“" W&]ﬁﬁhﬁ%haxﬁ\m%gl&llﬁ&l%@oﬂM': DefdSod fﬁﬁﬁ%%}(%ﬁﬂﬁéof( COX) -2 'i. rd
.0|..da Cantintlapmt ory “drugstestrogenich agents -est ro_ [eni c

sholispierase JElBbHHaReHtS SpPBCECIcvISTE N
aliliancts, AEt0pids) Pefiphrdl ntimubdatific a&@ecm%uswm&aﬂs@ﬁm M4

nvent v i e 5 i o o

- ampunt. . of 8- eI '_'sedrwtwd xixrlwatmhﬁ gfd’aﬂamlsmmcasag(l’«m‘) ﬁFﬂ&i&mﬁFZQZ _

a&,%g;ageg&?&,@ corrpoun '{X'ezggg

e-.gr ok _ _ 1 arnitine, MAO—B mhibxtoxs, pepudwand .

o growth ﬁactors cholesun‘ol—lowmng agmu; anuondants GSK~3B mhlbltom Wnt-

- '-llgands B- or '{~scaetasc inhibitors, bcta-amyloxd degrading agents, bcm—amylmd anti- -

e aggregatlon agmts chclatmg ageuts, " immunotherapeitic compounds against beta-
amyloids, oompounds that bmd to amyloids, cyclooxygenase (COX)-2 inhibitors, non-
steroidal . antiinflammatory drugs, estrogenic agents, estrogenic receptor modulators,
steroidal ncmopmtec(ants, and spin trapping phammceuucals

. In accordance with a fiﬁh aspect of the preseat invention, there i is provuded a phannaceuucal composmon
- for (rmtmg or reducing oerebml amylotd anglopathy comprising:

- (a)an cfﬁcac(ous amount ot_‘ a oompound selected fmm 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 corisisting of an

f - lmmunothaapcutlc compound against beta-amyloids and compounds that bind to

- amyloids, and a pharmaceutically acoeptable ca}rier, diluent or excipient.




i mrunot her apeuti ¢ conpound agai nst beta-anyl oids and conpounds that bind to
anyl oi ds, and a pharnmaceutically acceptable carrier d|Iuent or eXC|p|ent

.oR-0 =T +f-:.ievva~:Wr)G. - ey ran~ ~ "o '3
ity oMM o tlwoart! qu...;iY-....awe~: W nll\/trl. ~|’\/FNS
i.n..:"Y:wi ef.:..:=n.:r.r."'-i....+".. 2c In accordancevmtha5|xth

aspect of the present |nvention, there is provided a human or ani mal bl ood
cont ai ning the conpound (S -2-Ethyl-| 2chi a- 4, 8-di aza-spi o[ 4.5] decan-3-one
(AF292), or a met abol ite or pharmaceutically accept able salt thereof. In
accor dance wilf oY "é‘&"v‘@ﬂtaﬁ"“étéf?é‘c? therpresepbinpgntieniathere jsppxided adpman og niggal plgod

provi defhaidin@th®pSund @5)-2LHE1- PhBpIB-didzh-pirofafs) decan-3-one (AF292), or a metabolite or
- 2-edry4- 8- net hyl -1 - Chi a- 4, 8- d| aza- spiro[ 4. 5] decan- 3-one (AF267),

corrprr mﬂ%@)tﬁ?@‘ﬂﬂ@% £ pi peridone with 2-n captobutyric acid and
ammoni a. in accordance with an ei ghth aspect of the present invention,
there is provided a process.for the Preparati on of AF267B, conprising
racemni zi ng AWM&Q@N@MWWF@W%@%W@% xture. In

accorggggg Eél%m Qgﬁ,{ £ (AB2¢N),0vi ded

a . praocess %r t synt hggl fﬂe@g co rrsr actljr}gli ER) 2

mer cappupritiyg feactingi cmathyhpiperidens “Efﬁ'ﬂai H’B ®eridone. in :
‘accordance with a tenth aspect of t he present i nventi on there is .provided
a process for.the pr aration of AF267B isoto icall Iabelled with. "C or'4C,

conpri sing rﬁ.&@&aﬁﬂxﬁrﬁ?&%@m%e&fuwp:é&thabﬁ&d fcte B ployidedarpanissifor the
deprotectin~g_ the mtrogen at-om at_t he 4@&35 ﬂ}lg?%@ge AF287. and

i-sol atPreRyation of AEZ67B, comprpig posmizing-A EARA %4\1528 PemSRRNE. |
accordance with' an el eventh aspect of the present invention, there is

provi ded a' process or the preparation _of a mxture,of (S). 2 EthyI | -tlua-
4,8-di aza- Iprecorircsyitimindrpsmctafibe present fxention fhete S prvided & _Et hy| . |- Chia- ¢
4, 8- dpragess faphe cyuthsls dRAERTE- mqsmmnpcm@}bwp@Mmylﬁm7 with a

;-__-derretztmhemumgwagemhd Lnkdat-apigadar. Wi th a twel fth aspect __of the pr esent
“Inventi-on, there i.s.pt ow ded a crystalline formof - - _

(S) 2 et hyI 8 rreth'l - i:hi;" 8- 4, 8- di aza- spiro[ 4.5] dccahe'
" vy 'ﬂhdpmenmmﬁ&ld\érbb pfo@)iedsvr_

Lhi BT 1ghclis P@y@mdeage%sét%gab%%pés §f°‘“ itfe‘*@%aﬁ%:“fadl' Fre.
'-(AFZWIBM J&amngwe-epﬁcménatmmst@wmmmmm 1in Exanple 2. {

. ~w ea. # > ~Nsvs- s s wiM. x o+san YoV~ -- et iyt
r [ . l.n accor dance W|th a

i.ded .a_use.Use of .. -
e , me 51 R’}{s@b&“ ﬁ"g’n’ egez%@omegg [4. "§] decan-' e
Et hyl( 292) pad (R)2-Bikylz a-ﬂspma{hws ;:pmhttsladms(onsmsn) emmmmmgm@h a
fiftegm Iae?ﬁ%g%# pe- present invention, there is provided a use of _
2- flthyl 3- 3 yl - propi onyl)f8_-rnet hyl - | - --hi a- 4, 8-di axa- Sp ro[4S]
decan 3-one in : : ' . _ '

* In accordance with a twelfth aspect of the present invention, there is provideda - |
"crystallinc form of (S)-2-cthyl-8-methyl-1 ~thia-4 8-diam-spiro[4.5]docanc'~3'-one (AF267B)
characterized by the following data: P212121 (No 16) 2=10.394 ((10) (a=90°), b=20.133 (2) ([3—-90")

- =5.856 (4) (1=90°) A, T=110K.

_ In accordance with a thirteenth aspect of the present mvcnuon, there is provxded a
‘ m'ystallmc form . of (S)-2-cthyl-8-methyl-1 -thia-4 8-d1aza-sp1ro[4.5]decane-3-one (AF267B)

havmg the conﬁguratxon shown in Structure 1 in Example 2.




racem c form (AF704) or as the S-enantioner thereof (AF704B), as a prodrug:
of at |east one of AF267B. AF292 and indole-3-propionic acid. In :
accordance with a sixteenth aspect of the present invention, there is

provi ded a use of a conpound of fornula (I), or an enantiomer, _

di astereoner, racemate, tautomner, g@énetrlcal i somer, diner, netabolite

or.. or pharmaceutically acceptable salt thereof, in the preparatlon of a

" phar Waceutlfﬁ?doco@&me%sfogﬁbenmwe&&% ﬁevamm.swﬂdwemth aspect of the

prese vent i on 0
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of "a pharnmaceutical conposition for both ' ... receptor. ".stinulating the
M nusearinic receptor-and antagoni zuig the M3 inusc annt |In accordance
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t 0 - Cla®202 dnd iaisle3-1rbFiBniAkIa2, '|ncI ud| ng racc~na tio~s, dia3 tauboncrs,
geonetric isoners and pha>Ut naccuti caI | y accept abl e'sal ts thereof in t_he
preparation of. a pbananaocutical " conposition for. stimnulati ng the M

muscari ni o receptol Whl le nim zin ver | de C
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- m.xture,of co unds eI e te om t h corrpounds of

* f or muf"; A'F‘i‘% lg %ant .oner s,

T geonetrical i sorrers d| ast et onrers taut oners: and phar maceut i cal I y

© accept.abl e sal ts thereof in the. ar at I on. of. a geut ical
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: ‘de’i'n {he brain of a nanmmal - havi ng an.elevated | evel of AFB in- the
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. pharmaceutical composition for stimulating fhie M1 muscarinic receptot while minimizing adverse side-

. effects due to stimulation of other mACHR subtypcs '

- Inaccordance with a nineteenth aspect of the present invention, there is prowded ause of acompoundora
mlxture of compounds selected from the group consisting of compounds of _formula ()]
i AF26'IB and- AFISO(S), or .racemates,; enantiomers, gcometrwal isomets,

' diasteromers, tautmnecs and pharmaceutically acceptable salts thereof in the prcparauon of a= .
. phatmaccutwal composnuon for:
mhl'blﬁng the reledse or synthesis of’ beta-amyloxd peptide (AP) in a mammaltan cell, tissue or.
 organism; -
stlmulatmg the M1 muscarinic receptor and rctardmg oxidation in- thc wcxmty of sald Ml
muscamuc recepfor; . ':. :




enhancing the activity of neurotrophins treating in a.. manmmal. diseases
associated with inmpaired cholinergic function or diseases where there is
an inbal ance in cholinergic function, or diseases with inmpaired activity.
of acetylcholine receptors fromthezgroup consisting of senile denentia of
Al zheiner's type; Alzheiner s disease. (AD); Lewy body denentia; m xed

Alzhelrrercﬁ,,ﬁﬁlgﬂle NSO a ~tnultijf act. ntia firm:MD
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di sorders, .., boays and ..ot concent ration di sorders);

hal | uci na{ngfby Qsﬁhfr‘ gnal .and. att tion disorders; sleep
di sorders Pow opera ve t cf§1sl gﬁ&é SY oMl i ¢ anhdep ;
adver se ofecEarise °léef6m5mﬂc}r'm§§ﬂal§e@clkmde@rbwgm3m;ent of schi zophrenia and
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psychosis; schi zophrenLa, . schi zophrenia : conbr | at e onset
schi zoph,r%eﬁ'[%s %%ﬁ%ﬁ&@ﬂ{@m@emimhﬁ?ﬂlm p disorders:. anxiety: %
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after s: tardive dyskinesia;. oxidative stress
" durii ng oxy elﬁn??erag' g&agoqsa dg"l"%ﬂf:lephal itic amesic syndrome; AIDS
“ derent i a QMHNQfmnmtrophmut oi mune di seases i ncI uding lupus
il kel s Al APPSR PG 00 .

f| bronyal gi a; menory inpairments in.a
© pain, rheuna@@hﬁaﬂa@#mwmch@mqfanmnmrmmwﬁkmmmm .

-  -vagl naI drynaeayicﬁd{he rédcp @RS Fomi %ﬁﬁfﬁﬂ%c cﬂﬁHﬁo r'ders
-and dysregul ation .fo d Lnt ak nc u % %agkadn no?gﬁeﬂﬁ
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| ' o dlseasc, xemstomm, anomxa memory loss and/or confusmn, psychosw, schizopbrema,
r-_' o _ schlzophrcma , oomorblt w1th AD, late onset schlzophrema, paraphrema,
: scluzophmmform dxsordc(s amuety’ blpolar disorders; mania; mood’ stabilization;
- cognitive impainments. after removal of certain gliomas; tardive dyskinesia; ox1dat1ve'
stress dunng oxygen therapy; aphasia; postenccphalluc amnesic syndrome AIDS
- demcntm, memory lmpaumcnts in autoimmune diseases including lupus, multiple
.-sclerosw Sjogren's syndrome, chronic fatlguc syndrome, and ﬁbromyalgla, memory
lmpanments in atyplcal depression or - schizophrenia;. pain, rheumatism, arthritis. and
| termmal 1lln%s xerophtalmia, - vaginal dryness, skin dryness; immune dysfunctlons
‘ neurocrine dlsordets and dysregulation of food intake, including bulimia and anorexia;
‘ - abesity; congcmtal omithine transcarbamylase deficiency; ollivopontocerebral atrophy;
-alcohol withdrawal symptoms; substance abusc including mthdrawal symptoms and




substitution therapy; Huntington s chorea; progressive- supranucl ear palsy;
Pick's disease; Friedrichs ataxia, Gllxes de |la Tourette di sease; Down's
syndrome; gl aucoma; presbyopia; autonom c disorders including dysfunction
of gastrointestinal nmotility and function such as inflammtory bowel
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or di sturbances h a cho " is dysfunc L "l ncat
©inclu senile: '8%41%‘8‘1‘! o, B p9sED sy % (II;M °‘€qt§’2%‘§‘§dﬁ57” Pﬁ’g‘?‘hy of
% .gnset of AD syhypuphmphmylmozpmbﬂxewﬂ d?iagw s&ysﬁﬁrcudevef ijeags,iﬁ\UNS aedWPNdy
emmentia, cer a t e a3
fronto- t empor AP PecholBEnf. 208l G0 Apkibiieal mofied N il GefRSs o
“hol est enf ermi- dighaes; fWaMMn&wHagpebumma(iuB) ltnpamieet | o hemophsticiyD ..
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unmune dysﬁmctmns neurocrine disorders. and dysregulauon of food mtakc mcludmg

buhmm and anorexia, weight control, obesnty, mﬂammauon.

- --[n acoqrda’nce with a twentieth asp_ect of the present invenﬁon, there is provided a use of a combination of:
(9) a compound selected from the group consisting of AF267B, AF292, and AF704B,
pharmaoeuﬁcally acceptable salts thereof or mixtures of such compounds or salts, and
(b) a compound selected from the group. consxsung of an mmuno(hempcutxc compound agamst
‘ ‘beta-amyloids and compounds that bind to amyloids, ' -
-in the preparation of a pharmaceutical composition for treating or reducing cerebral amyloid angiopathy.




.29 In accordance with a twenty-first aspect of the present invention,
there is provided a use of AF267B, AF292, pharneoeutically acceptable salts
- thereof or a mxture of AF267B, AF192 or pharnaceutically acceptable salts
thereof in the-preparation of a phar'rracg tical conposition for the

treatnent of schi zophrem a or for the anelioration of synpt ons of
. schi zophr eni rdance th a_twenty-secon ect, of the present
i nventi on, ﬁé?"@' ﬁ@dﬁgwﬁﬁtﬁ tigrergon, F‘e hqﬁ??ﬁ‘ggut icy

accept ablﬁaszsm,l mﬂmrpmimaadmanylaea@hbw&l@tdﬂaﬁof dx‘:QﬁﬁQJblﬂﬂ: sehbz6A] fromthe
group ¢ stipg-of-AF267B or ar mace ally agce ] e sal her eof..
and. AFZ@%BZ P‘%ﬂ‘& t§CHRY/e 5&“ Ipf"l’fuﬁg?‘b& #lﬁagr?ge BPOTYp
a tmn@rmhuwmwmwmﬁmwfmﬁmmwﬁmuwaymﬁwmmﬂchwmmded a

pt +ooess fbr the preparation of AN292, conprising rcaoting optionally

N- pr ot ect ed e ti.dono W|th mmnl or an, ammponj um sal; and
(S} NOVO: PR R ] O e ot PP E PR he ¢ ag

trit Xogiture 6fOAF29N oﬁ@cﬂradﬂmaumltyhaebcpmmbtgaltfmmmm pedeasbione [aghesr esent
| nvent b ahpounfi 26 Bothd ABAE SRR ootiSiRIRY of AF267E0G: Plidinth &buGG HRedplabid Slfthéceh,
aiono i1 meut cal corrp05|t|on for the treatnent of sdurophi~enia
-or forag e@hampeatisiliyaceenteile slfthewepk- t i ophrerua. In ac ¢ dance with a
twenty-fifth aspect of ‘the present invention, there is provided a :use of
t he corrpou,?'d AF267B_ i n thgﬁfr epar attlon of _a pharmaceutical conposition for

the treat W@V é?tPF‘b’ﬁ'e‘b‘Y _sympt oms of
.schi.zo |farﬂr, Mgy optioe qscbiaowesent
i nvent i q ther.e l(ﬁﬁ‘ull Td

schi zop uséﬁl n tﬂaé‘gggg Toration o Sy t:Enoms |zophre |a

An accaxntmﬂwmn@ha twenty-sevent h aspect  of the present |nvent|or_1 there a
‘i.s-provided the conpound AF292, whenever | ocated in-a 'human or ani mal .
body. In accordance with a twenty-eighth aspect of the present .invention,

there is prt | t)bfowﬂwqumfﬂmmwwmoa,.thﬁrwgptpwééd“_:_f,_?_f

rin

iy présep m%‘fh%&“dr'ffm deuoPlie [
%om uRdAFZﬁ?Biﬁdzépﬁépém’ﬁon%f’é’bharmz}bwtml odn'iﬁbsmon for the treatrlent of sduzophrema or |

' D O so-Trar{.:.-"2"h There.is provided.in . ..~
'_accordef?T@Ea%F@W“mfmﬁ%ﬁ'!mﬁWh i'nvention a cenpound

AF267B for use in the treatment of schwophrema or for use m the amclnorauon of\symptoms of

- schlzophrema,

In accordance with a tweaty-seventh aspect of the prtsent inveation, there is provnded the
_oompound AF292, whenever located in a human or animal body.

- In accordance with a tweaty-eighth aspe'd of the preseat inveation, there is provided a human or
animal blood containing the compound AF292 or a pharmaceutically aooéptable salt thereof.

In accordance with a tweaty-ninth aspect of the present inveation, there is proﬁded ausc of the
compound AF292, or a pharmaceutically acceptable salt thereof, in-the preparation of a p!‘aarmageutiml
comppsition for both stimulating the M1 muscarinic receptor and antagonizing the M3 muscaritiic receptor.

i ) .
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ted AF292 or




- 20 Ais selected fromthe group consisting of: RN RNCNJ c---~~ Noml and

- wherein k is selected fron1H Crstrai ght or branched-chain al kyl,

- or-CH2- P(=OXOH) i ; or.:" 25 bis -CRRR2 or dis selected fromttie group
-consi sting of C=INT , ~C( 0)-, -0( } and I(R3) 0; 0"; is selected fromthe
group consisting of =CHIt+ , -NH, :-MR? ., N(S®2R6)and -T(COR6} R, R, R
, B.3, R are each independently selected f onx r_ C alkyl optlonally
substituted by one, two 30 . or three phenyls, C.6 al koxy, C2.6
hydnﬂmﬁﬂumﬂwm«hnﬁwaﬂ&snynhmandxﬂﬁmmﬁﬂ@ﬂuqﬁnmda&ﬁmmmdnﬁﬁe@amdeﬁ)Iy

ot G s alkyl optionally sut stitut~ed' by ones two or.three

IWoxy C3-6 hydroxyalkyl CC' 6 al kenyl , C2 6 alkynyl

‘Rhgnul, andh aryl; and :i.w+' n.~" .~ .r Voo~ Vit.. is
.o ) @®. .E .+.n.,.: ::I‘i. 21117 xX+- 141 LY 9 Iv r J
11 ., L. . ML -.+ ..... ~r,r.. LOor. ..., .. rw...,:.,+.an.-.-, ~+~.
....?# irM/hM/nyI ~ .~ Y'eL~, PMM/+ +r:" . 7ak aNI ra*~ tW ~
zr! Aﬂdqnmwn?mbowwwbymmmmmmmmm&b depde; . WO

08/ 0 WG Holwtflé QogPobnsistiniref:i S sel ected from Cl1. 6 al kyI c1. 6 al | oxy,
d -6 al kyl thi-o, hydr oxyal kyl , C2- | kenyl , NC2- 6 aIIcynyI, and C3-7
cycl oal Kyl , \each/optipnal l}y s bstituted y fron1 6 hal ogen atons,

' i —@itro, am no

one, two or three

hydroxy\, of CF3 2] _
Cl.6 alk i ndol e, |§%lndolyl B-pyridinyl, 3- plperldlnyl

caryl gr

“benzi ni.f\azol yl , 5 isothiazol yl, |n1dazolyl, pyrazi nyl ,
benzof y /., qui i soqui nol yl benzothienyl, isobenzofuryl
pyraz X ndol y£, |so'ndonI benzinidazolyl, purinyl, c arbazolyl,
-~ oxazd azo thlazolyl 1, 2, 5--th|ad|azolyl i sooxazol yl,

”-pyrrolyl P @&plyl azal i nyl, pyrlda2|nyl pyra2|nyl C|nnoI|nyI R f
0 ant hi pteridinyl; or an-
F TE' éﬂéﬁ&qgg 'Soner, dlner e

Jaqn%@zwm&mé@%?%._, b "
ir _ aLp thereof RN- /C W |_“ h;?“a”:

rahdnr ',' ni.pet

 |ndo' . furyl pyrldyl pyrlnldyl
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'Z. Pbmﬂnsldwmtgd by i 141

alkoxy, Cr hydmxyaﬂcyl._ Cre a!kenyl, 'czg alkynyl. substioad pheyl, and he(:ema!yl, and




I sooxarolyt, pyrrolyl, PYIYl, rnlinazoliny~, PYridaYl, PYYl, cinnolinyl, =
pht hal azi nyl, qui noxalinyl, xanthinyl, hypoxanthinyl, pteridinyl,
-5-azacytidinyl, 5-azauracdyi, triazolopyridinyl, imdazolopyridinyl,

pyrr ol opyri m dinyl, and pyr azol opyrimdinyL I n an enbodi nent of the.

“inven ftzé% conpound is. a dieter of a compound o wherein e~
é" an h i’&mﬁé whi "

IS NR e two fornula | noieties share a comon group chis

sel ected fromthe. group consisting of -(CH - and -(C-LO,,,-, wherein n

| SRis kQeded: frddf CA ”anS“Qf‘ LR08), c, SURIHES €S ‘{ﬂﬁ’i L€ Ul gigRy, netabolite
or pharnmaceuti ca ac'cept abI e salt the ”@fd?)xy e n%lc‘;%l?zrrent 9 t he

i nﬂPérﬁsfv Seloqligd %‘}mﬂﬂlﬂ substignted hyelom oy halogen gpmy ﬁxy@ew&n@ﬂ%
Ns[ub&m&ed}videi hmdagen,lutﬁx &minS; dRxyISEICR hébuﬁ,]adecu dbicyy bubdRn&) by ¢, rneg} N- oxi de;

OX|de CeL i 5 350 LSS e e 1L

5a Wﬁmmﬂwmb@mﬁsm ngqmb&rben@ﬂmﬁ, lﬂb met hoxy 30
W mdoﬁ}ymgsmdlyl Bedzidlidrzoldl, Z&rbaﬁcﬂy It e&ﬁa 17| dgsapL .s%m%a yi{ AF286) ;
yr roli l\:l rret [}wa aza- piro 5] decédn- .
L}ii %&88?19’ | PY“f”t'W a‘i“‘é

Shadptdridmyl; - 8- rrethyl- 8- oxy- 1 t hi a-
4 &' Qh pditiomPy rcﬁzfsére‘é]ngxﬁcﬁ&maé %ﬁon(é?}'zgga%)em is6 é‘ '}M@t B oﬁteb?{nzyl ) -

-2 et hyl - 8- nef , 8-diaza- spiro[4.5 -one (AF288);
S)h“Z"“E?‘Wﬁ“ a8°°ﬁ@’t’ ¢ - Wthia- 4,8-diaza- spl ro[4 5] decan 35 3=one

--(AF300) 2- Ethyl - 8- rret |- {-thia 4, 8- d| aza- spiro[4S]decane- 3-thione .

,(AF510) (S) - 2- Et hyl m\——géc

| gh p:oxm%,;pa{“ﬁhenmé’** r'a%srélfbAsﬂﬂ(é}hCE)—anddxs-C(%}, .

R ﬂlenelsn@t'NH (AF257°faﬂ&ﬂ¢¥ﬁ°m°f|W°F%f) @d\mﬁléhﬁ’r ~V~" s:.r.N., er’\lr co

_'1 t;hl a-- 4, 8-di aza-_ sHRMo[ 4. 5 decan 3-one (AF700); 2 Et hyl - '
' Erhyl - E“fé%rﬂs??dhl %‘é‘f‘* a"ihs Iro
[?’4 5] decan 3-orie. ( AF704) ;- (S) “Ethyl -'_
infé _I:'_."Vkigcédhbﬁx%ie conmstmgof mdole :

| gmminﬂswmfamﬁ, g‘*“%wmwv/gamﬁeﬂﬁt Bpbeatitop, ygkaocls, lnddls L
reonmer, . ..
T a%"e‘%%%%&né b ]pg‘%g'kezcta&:a% T son%lf ﬂwﬁgbﬁaiﬁ%wo ’Séﬂlgf)ﬁ?ri ceut.i cal.'I Y. o
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(Hn)%i_ s a corrpound wherein Ais R i's
8’ KDEC=0)-; and e is NH, i.e. 2

Et hyl -Idan W&mmﬁmmom[wmmﬁ -a0dimer me@pomrommnam I oner,

glhar rraceutlcal % accep {pglghi‘i%f@ﬁhaﬁ{er egﬁ&%whag%ﬁgﬁ %lr?g%tg ) :ﬁte)mll teor

| n&Fet; whergipty s 1 fo 6,10r; 4% @anﬂoslﬁ@ idigstereomer,
)5S pt*aééﬂ{aﬂﬁﬂaﬂﬁﬁ‘a@@m%&m& &ﬁ%&)&u@ﬁll}’ dcBephible sBBdhbreof.

In an embodiment of the ilivenﬁon, 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-oxa- -8-aza-spiro[4.5]dec- 3-ylidene)- amine]-N-oxide; N-{(2-Methyl- 8—phenyl—_ l-oxa- 8-aza-

.- spirof4.S}dec- 3-ylidene)- amine]-N-oxide; Thia-4,8-diaza- spiro[4.5]decan- 3-one; 4-(2,4-Dimethoxy-

30 benzyl)- 8-methyl- 1-thia- 4,8-diaza- spiro[4.5]decan- 3-one (AF286); 8-Methyl- 4-pyrrolidin- -
1-ylmethyl- 1-thia- 4,8-diaza- spiro[4.5]decan- 3-one (AF287); 2(1-Hydroxy-ethyl)- 8-met.hy1- 1-thia-
4,8-diaza- spiro[4.5]decan- 3—on¢ (AF298); (S)-2-Ethyl- 8-methyl- 8-oxy- I-thia- 4,8-diaza-
spiro[4.5]decan- 3-one (AF299); 4-(2,4-Dimethoxy- benzyl)- 2-ethyl- 8-methyl- 1-thia- 4,8-diaza-
spixn[4.5_] :iecan— 3-one (AF288); (S)-2-Bthyl- 8-methyl- 1-oxo- 1A%-thia- 4,8-diaza- spiro[4.5]decan-
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In an embodiment of the invention, the compound is a compound wherein A is C“'/\A ’
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 an embodiment of the




15 pharnaceutical ly acceptable salt of either AF292 or a prodrrig of AF292.
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25  stimulating dle M1 muscarinic receptor compnsmg admmlstermg to a panent in need thereof an
efficacious amount of a compound selected from the group consisting of compounds of formula (I),
AF267 and AF ISO(S), or an enantiomer, dmstereomer, racemate, tautomer, geomemcal 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 prov_ided in accordance with an embodiment of the invention a compound of
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formula (I) wherein A is \-——-—-/ , Ris <CH;, a is -O-, d is =_=N(R3)=O, or an enantiomer,
diastereomer, racemate, tautomer, geometrical isomer, dimer, metabolite or phan’naoeuﬁcally
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.




or pharmaceutically acceptable salt thereof. There is.. also provided ..
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phasﬂ:%ﬁﬁk@ ﬂﬁ@lﬂ muscarinic receptor and activating o secretase; comprising admuustermg toa
25  patient in need thereof an efficacious amount of the compound AF700, or an enantiomer, dlastereomer

racemate, tautomer, metabolite or pharmaceutically acceptable salt thereof.
There is also provided in accordance with an embodiment of the invention the use of the
_dOmpetmd AF700, or.an enantiomer, diastereomer, racemate, tautomer, metabolite or pharmaceutically
a acceptable salt thereof, in thie. preparation of a pharmaceutical composition for both stlmulatng the M1

30  muscarinic receptor and antagonizing [ secretase.

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

compositic'm comprising an M1 muscarisiic receptor agonistic and B—secretase antagonistic efficacious

amount of the compound AF700 or an enantiomer, diastereomer, geometrical lsomer, racemate,
tautomer, ,dimer, metabolite or pharmaceutically acceptable salt thereof, and at least one
35 pharmaceutlmﬂy acceptable carrier, diluent or éxcipient therefor




10 conposition conprising an M nuscarinic receptor agonistic and
y-secretase antagonistic efficacious anmount of the conmpound AF700, or an
enanti oner, diastereoner, racemate, tautoner, metabolite or
pharmaceutically acceptable salt thereof; and at | east one pharmaceutically

accept rrier, diluent or excipient therefor. There is also provided.
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blood 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 blood is
30  located in a human or animal body. In an embodiment of the invenﬁon, the blood is not located ixi a
human or animal body.

There is also provided in accordance with an embodiment of the invention himan .or animal
blood plasma containing the compound (S)-2-Bthyl-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
located in & human or animal body. ' '

There is also provided in accordance with an embodiment of the invention the oompound
(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. '



There is also provided in accordance with an enbodi nent of the invention
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 or & mixture of compounds selected from the group consisting of compounds of formula (1), AF267B
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There is also provided in awordance wuh an embodlment of the invention the use of a compound

ora mxxture of compounds selecwd from the group consisting of compounds of formula- @, AF267B

and AF15((S), or racemates, enantiomers, geometncal isomers; :diasteromers, talmomers an_d




and AF150(S), or racenmates, enantioners, geonetrical isoners, diasteroners,
tautonerss and erhnoi-mc eut~FT (RI.tlI F O9fil .. . . WO 03/092580

PCT/ U3/ 00357 11 pharmaceutically acceptable salts thereof in the
preparation of a pharmaceutical conposition for inhibiting the rel ease or
synt he gta anyloid peptide (A13) in a nmanmali I | ssue or

or gani ?n(fo%ere I's also provided in accordance with m&% nt of the
|nvent|on a nmethod for elevating 5 the level of secreted formof the
non-.a eni.c cur.sor te| PPs).in a na lian cell,
tIS%L_ or or an ¢ spﬁﬁ%pﬁ%g’&p“ﬂg“b&?%w f’?r?gat@‘aﬁn | FOIPOURIY 19T ¢ § ssue or
or gishibiiag thenrelasssuon sywthesis of befeamotlott peptidé XAR)rie achammatpoucslls tiset @ct ed from
theo@{ngmp consisting of conpound of formula (1), AF267B and AF150(S), or
racena £ ant i (é){ggrs conet rical di asteroners, tfautoners and

phar macett i caioIRPY, = s"'é‘Fbt%‘efnrl?g 6‘?“&‘? ixentign.a mgther &y slewatinge | evel of
3 heths deveb o decrd @i fonnnofothe tros-ampioidapapico adlylojd rprazuamybmteﬁh [c-APRS)SHra pr ot ei n

( - ARRSlian HAE i bdhideae RSk glmR Of the
i nventi on theli]gsgéégro‘?&a corr%%un or a t(?ure o corrﬁoun 39§ lIEed from

t hePngimouy of 8 RarRound ey agmixturs o semrpyndstselegipd finmthe group pausisthe of spEpoaEd 50( S), or
raommma)enmmammnso@pma@hﬁ@k ehSEOMES, gebthebSdaf [sOMBE diastefitieRTEr S and.

GRS Bl A5CTE 3 ik S HEE LB g oot oo

%M@%ml@omml@msmtepK@ﬁé’Pﬂ (ac APPS) in a marrmal ian cell,

t | SSue Thée Nﬂb@?&o‘i{&d ihhedoRiahed vAhSA eamgﬁgfm@m%smﬂ@ %fa%
-enbodi rtent nv%‘gédl on net hod for decreasin l'eve of A, 6

peptridJatge upicaRssHes offo E‘P‘é‘é‘ﬁ%%‘% F’é“}%([) 268 in the
br aand,AFISOfa),r ios | agmaRyi iastionleks) Jgdometridal NBoMES, Biastérogerg N tRtomieat eall | evel | of

.é(efbggr?]gg&?ro %lij% cong‘f"%??*ﬁ’g o?g%gﬁn%%s o&sﬁ)grfg eqevf%grg)oxgg?s?B and-

“15ar tletst oy secrefed pevsammmmeﬁ@ id pgsaren protein (0-APBsn ¢ miimmealiay orrer s,

: taLﬁeﬂ,fﬁéflﬁoﬁﬂgnmﬁhal‘ maceut i cal I y accept abl e sal ts thereof effective to.
decrea IeveL f. AD i ral n,of. ", In an. enpbodi nment of
t he inven |or?ls?ﬁ)e e evatawa ‘P‘ b‘P%u“H' F‘éegl?fit o%f

“hy @P‘Eﬁ@lg@ﬂ@feb?fé’;ﬂ peptide fn wr@nbﬁdmmal beting meelévatodlevsl oﬁAﬂ frethebreinat ed | evel
. of . odiRphising d¥niRstaidg o 2 n?ammal?ﬁaw)ixfgf] éle‘lifed ROl G Al the BURCILREIuhCsF aThEr € 1S,

20aI SO0 |ded i n aﬁcﬁoordance Wi an enbodi nent of the i nvention the use of
a C%WE%’(? s gEoup gpnsisting ot romppupdset oyl (Bon5| sting

~of A6 wntABY 50(&),rdﬂﬂo&n£t&) enafliciier gmcﬂm)llastﬁﬁm&&aﬁm& and

enzmﬁng% r L OB e 20
-phar naceut |'c cc%%ﬁfg&%‘% fohaer%'g(gf? tﬂ’e”E é"ff)ﬂx epa'rgzt “%"n o?md -
. phavasmabydn eal . Q;%| ﬂﬁmmoﬂﬁeéﬁﬂﬁéabVﬂgfﬁWemlmm& \Rsyepl i de i n the :

br aiypaafolmmmlm@emﬂma&t 8f fsahwrftidnaE tievafed Abval dAS REtRtAIis o ThEre is
s ?ﬁ%ﬁﬁ'{ed .n cordance wi th an enbodi nent of the invention a net hod

Mt hesi s or release of apolipoprotein (ApoE) in‘a =~ =
marmal 'Ihemzslalsp plwdedm a@prdareg sith anemiedingnt ofitiegnvebitntheise of H¢nipounda manmal i.an -

el o AP 0 M St MO s A oo
and AF ISO(S), or racemates, enantiomers, geometrical isomers, didsteromers, nmtomers and
pharmaceutically ‘acceptable salts thereof in the preparation of a pharmaceutical ‘composition for
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- 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 formula (T), AF267B and

35- AFIS0(S), or racemates, enantiomers, geometrical isomers, diasteromers, tautomers  and

~ phamaceutically acceptable salts thereof effective to inhibit the release or synthesis of Apo in said
mammalian cell, tissue or orgamsm '

Thefe 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 (), AF267 and




35 AF150(S), or racemates, enantioners, geonetrical isomers, diasteroners,
tautoners and pharmaceutically acceptable salts thereof effective to
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_ There is also provided in- accordance with an cmbodlment of the invention a method for
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. toa 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,

: geomeirlcal isomers,. dxastemmcrs tautomers and pharmaceutically acceptable salts thereof effective to

mhiblt tau 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, geométdcal isomers and

_ pharmacedtically acceptable salts thereof in the: preparation of .a pharmaceutical composition for

" decreasing paired helical formation in a mammalian cell.
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% s al so provi ded in accordance with an enbodi nent of the -

ventTlme & alwt proddddoin accordance with an embodiment of the invention a method for |
enhancing the activity of endogenous growth factors, i.e. neutrophins, in a cell, 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 (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:
or a mixture of compounds selected from the group consisting of compounds of formula (I), AF2678
and AFRIS0(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. tw_u;otrophixis, in the preparation of a
~ pharmaceutical composition for enhancing the activity of nemu_txpphins.‘
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enhancing the activity of endogenous growh factors, i.e. neutrophins, in a
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1! l%t!’ll%lsng cerebral’ amylmd zmglopathy comprising administering to a patient in need thereof (a) 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 (b) an efficacious
amount of a compound selected from an 1mmunoﬂ1¢rapelmc compound against beta-amyloids and
compounds that bind to amyloids.

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

- composition comprising (a) an efficacious amount of 2 compound selected from the group consisting of
AR267B, AF292, and AF704B pharmaceutically acceptable salts thereof or mixtures of such

) compouncfs or salts, and (b) an efficacious amount of a compound selected from an immunotherapeutic
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obesity; congemtal orithine h'anscarbamylase deficiency; ollivopontocerebral atrophy; alcohol:

30  withdrawal symptoms; substance abuse including withdrawal syniptoms and substitution therapy;
Huntington's ghorea; progressive su'pranucleaf 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 bowe_l syndrome,
diarrhea, constipation, gastric acid secretion and ulcers; urinary urge incontinence, asthma, COPD;

35  comprising administering to a mammal in need of such treatment a compound a mixture of compounds -
selected from the group consisting of compounds of formula (I), AF267B and AF150(S), or racemates,

- enantiomers, diasterqmers, tautomers and pharmaceutically acceptable salts thereof in an amount-
- effective totreat 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.




I npai rments after renoval of certain gliomas; tardive dyskinesia; oxidative
stress during oxygen therapy; aphasia; postencephalitic amesic syndroneg,
Al DS dementia; menory inpairments in .25 autoi mune di seases including

lupus, . nultiple sclerosis, S ogren's syndrone, chronic fatigue syndrone,
and f"&ﬁ?@ﬁﬁéﬂ' a; menory inpairnments in atypical deppepsiodnes?
schi zo pain, rheumatism arthritis and termnal illness;,

xerophtal m a, vaginal dryness, l6ski n dryness; immune dysfunctions;
neur oc ne d| sor der.s, and  dyiske dhbahd g,gbdaiméneqﬂ themna&ﬂpu ia ndthed i fogy bulima

and an BYgRe 1 enital ornithi n .deficiency;
ol Ipw&pmgbomeatal@! mﬁ?ﬂ nETVERH T %5”%5? §° %Rﬂ%%%sgﬁst ance

ab%q.e o &le Ui dben g BeiAlF ivdlis Spstepl omomddswstem,t ml’@ﬁ sYyst@y AP0 Hunt i ngt on' s

chorea; progress|ve supranucl e sg@o% rostate] @dbtiec k' s at axi a;
G Isyssam: gastp i‘FBL ‘P %@%%eeﬁafﬁg sygéﬂ;l}ndrorre i

COmg,; epermeF Ryopi &;
5aut(ﬁgmmﬁé|mémbkn®gmrfmcam isgmedljated, byc mpLFATINIG Wﬁs’eglfl nal notility and
fungctd 90% S HShv@S b4 Iﬂiﬂaﬁx&ﬁﬁfedbﬁ%ﬂiemﬂglﬁ@gaﬁsynmlmmm@sﬁm%%dr one,

di &t h const| atlo a tricC ety oyldg%é CNEisR@ry urge
i ncim%dcﬁem!‘d’m%t‘mﬁp 8@%%9‘1%9&%% r?lagl{t;erl ng to a mmal in need

of ' \REF hypdr@idlestErolemi- Cﬁﬂﬂbﬂmyﬂerhpldm- vdea@f de@muﬁﬂémwg é?{:t GFF om t he
ting., of dgmgjm, r c IpaeohiaAFdidb S¢S
r ac@ﬁ'ﬁ‘f‘%ﬁiﬁs ag'tn ortr’égs gl ‘aster otr?egrmlh%%%m 1&3@%9@ b)cal ly
10acaﬁpdmb¢w goatth Sactanemediated diseases, aqrrc?ﬂ'ﬁg f°§€g%%m? reat one of sai d
.dis Mlﬂ 0O fistiidancksninewhition dhblinecaimpistmetion dasabesdo or a

prodr ug of AFZgﬂéﬁor g{a,ég/ SiaRl dd18f ekt of WO

03/ implicatsd. pelyding: Aoyl 68%‘%?3 %ﬁ%‘é{&eg al so pr%&\i%egsgﬁ |$n a"hﬁ)lf r:)e with an

- enbgpi @a@ﬁonﬁfmtmqaanewmml@fvradmmdﬂpo Fewy, badie A “’o‘?’“??ﬁ“gg? Ng central or

per he?%” H%m?ééﬁ}l&&sﬂ'ﬁ&ﬂﬁﬁmﬁ&ﬁﬁaﬁmﬁu@m@g@mmmqhmdm%ne or nore’
S hg

rain bt nervous ?%ﬁ)h'ter%f’ ﬁ;ﬁéh%}ﬁfafscﬂﬁﬁr cSofthied MwithMTune
|

Q l'()

SU.
-i

'1fsyshwmch¢1€et#@@ﬁl§anén gmgocrl ne and
_exo DRcihNed RSy, emmma Mangmi Mzhysnﬁ'sedlsﬁﬁe’o YA J% where the
cho functi.on.i ? M@Wﬁ%tﬁﬂmlﬁpﬂﬂ wher ei n
sai ﬁﬁ”ﬁﬁ?g%@f?oﬂ' VO ves (ﬁ&al n anyl oi d nedl t ed ﬂ)[uﬁ% Q@Jﬁﬁmu&k,ycogen _
syntisade, knﬂnasechém Qﬁmﬁ '

' hyp ‘R&%PE@?MJ:@M&?! aia‘tf}:dﬁﬂﬁl@ehcludlyghdmm a@momme%@?‘a CHS and
yperc est er ol em a-, and/ or
ZQIySPi!ﬁﬁt%l“@f‘@mﬁ’i‘ g PARPLISIOE dm"W%fmﬁetJ(]y § é SI gnal | ng abn r

?f tamnloasdu:peuﬁdﬁsdwﬁdwmmm ceg:go qw;&d%lef j?;hl pal rent
a r r
d?g@%i“g)g %@%ﬁj’f‘%‘ %ﬁ‘?% st s, houR o n‘t‘Bﬂﬂé‘ﬁ@eﬁhod g \?\lm gh a

oI | tei n _:
chommfmmmeﬁ@mf‘b‘ﬁ“ﬁﬁgt PFFB{ E ] (r%c udi ng: senile denentia of-
Al zhe) @dngz&lgﬂwm%weMz(cﬁmc@ﬂW 6&"3’@@ of AD synpt ons

in a patlen Sk hor @wﬁnﬁﬁuﬁe&c%memhodammwmﬁmmal -
2érryl oi dm%fﬁﬁﬁ’-@‘b T‘@ , cere ral a oi dosi s féﬁntg %gp[% denenti a,
©Vas Gfiehk mmuﬁ, Léwyipodyy iDsmeratisi ﬁ°ﬂt‘?c‘3 i fract

de”E”t La e%l\/‘ Kﬁos AGREM Riordd B ﬂﬁbibﬁﬂﬁel‘ dbtehh-atxmtm icshidifionefi o/ head -
i nj Py o] ned D and Al zhei ner' s disease dioPh HEure

age- mmmnaMnmmmftﬁmm%%m?ﬁ Ledoxs r?hf | v | r ment gwﬁy Yo
CONAyGL¥ ﬁou}l&s@t&ted)ﬁ-&pihagrouﬂdoﬁﬂﬁﬂ@bfcoﬂm\mds oﬁimmuiadb if%an gt Phot i ve

- chozophreni a,  paraphrenra R ab&ﬁtaﬂbsor ders
: 'ﬂ%d AyReeBYes %PweﬁgﬁgﬁmﬁP“{?%n%%ﬂoWﬁgﬁ%ﬁa%hgmand %r exi a, wei ght

Contiaﬂiﬁlcreof -
' In an embodiment of the invention the compound is AF292 -or a prodrug of AF292 or a

pharmaceutically acceptable s salt thereof.
There is also prowded in accordance with an embodiment of the invention a method of treating
-+ 35 .schlzophrema, comprising administering to a patient in need thereof an efficacious amount of a
| compound selected from the group consisting of AF267B, AF292, pharmaceutically acceptnble salts

.thereof and mixtures of AF267B, AF292 or salts thereof.
Thene is also provided in accordance with an embodiment. of the invention the use of AF267B,

AF292, pharmaceuﬁcall_y acceptable salts thereof or a mixture of AF267B, AF292 or pharmaceutically.




20 obesity, inflammation; conprising admnistering to a mammal in.need of
such treatnent a conpound or a m xture of conpounds selected fromthe
group consi sting of compounds of fornula (1), AF267B and AF150(S), or
racemat es, enantioners, diasteroners, tautoners and pharmaceutically
accept gl BusRsf S thereof in an anpunt effective to | east one of
sai d dlﬁ’lsyeases. I n" an enbodi nent of the invention the corrr?oun(':l’ I's AF292 or
a prodrug of AF292 or a pharnmeifutically acceptable salt thereof. 25 There
@L@&bws@@ #edof 3 @ Rarfh3ceGHRP LholERtiof ol e delER 40N a met hod
eat| ng ,a patle‘ri%q&{t}(ﬁﬂeA%Up ceLevvl Body Denent tia, fronto-tenporal
m«")ﬁascul ar denentia, nmenory inpairnment in head injury, AIDS
derrent Therb 1 &fotrovitied inniac&aaahca‘ with B embtitent Of #iel ioventiéh & pEanteadicili on of

_sald tLen sing ni sterln to S f | ous anpunt
of a“@gng ‘t°8°‘%r amrﬁmq °ta mﬂ%‘fhmm °° 1058, sgﬂc@ad&g& CL‘HCE)%% con5| sting
Sof aserppblands tisfeof @;Tarmbtam( QQAMAFEGW%#&W&M sal@oth@wf

enagyel Mc%uhcﬂly%éeﬁ&%@ﬁﬁ&;dﬂu@d&@&@i fent. geomatr| c isoners and

harrra uti.c ptable, salts thereof. n enbadi nent, qf the
Pt 5 it e SRS eooRieaSom i 5 oty O BAHSUDOGY b ghetiod of
phamdicetig syabtows af sefitoplitia, Sanprisdgesdeddisteriigetoe p@eﬂlmme@rtbwqfem in

for

acc e e ng‘e]m,l ing 35
sch%opg‘%eﬁ%&pgg%p%%&@ém ni stglr |d{r? to a&g?;%nen{’éﬁl n need t ereof an
10-1 tphamapeytically Aespieble palty eeﬂ%ﬁﬁ’dmge & o Buprecatisilt i ng of

ARG ddptable RO dherepthar maceut i cal |y accept abI e sal ts thereof and m xtures of

AF267B AF29 or s ts th r eof . There i |d d | N BAGH ance with
an embolFRE R BrovidRy In accond |onﬂ]%"he use otfal %E‘%ﬁ\é %ﬁ‘ 81

acablﬁ’@&bplenwmgaﬂb'heqcmﬁblmsﬂla qri mixtwres off ARFQB?B‘\FZRFZQZPMP%ceut ically

%&& BGIéflin 03/ H3nfon 4 aGhERRERRLR DIpbsitidol Rk GHelidritioh N6
5grepar at i &n gﬁ@har maceutical conposition for the treatment of

#e is also provided in accordance with an enbodi nent of
t he i nThat mmka@mﬁdrﬂrﬁﬂmeﬁdan@l wittcongoisidinent of the itveetidor 2 pliampaneutiodl

©SC 171189%[ PemeiG IRl %“zéﬁgg,g, cp‘gﬁgs C ept abl e |
sal ts e"?g{’)amo?i a #1%%&8&% AF267B, AP29 %pfgﬁtﬂr?%g%u%}%% Iﬁgﬁsal ts
%t Phagpacputically, walts, thepeof |apd grixtuss 06| AF2025. AB292 Qi | uent or

- ex cphﬁmﬁﬂ&m&hﬁmeptﬂﬂ@éa&ommundedeasﬂo@cphmmwab&paue eatiagdilventt of the
OI nvent ol a met hod of aneliorating synptons of schizophrenia, conprising

RO ng to a patient in need thereof an efficacious anount of a
- conpou fnithis patent appdfcatiomm t he group consi sting of AF267B, AF292, 10

phar MRk mgink Y RGB! Blhdied hdlirS of N8 GRlonddisnd)I 0P Wheliy1, itryD fpnﬁﬁ'ﬂﬁm AF292

_ Ppharnmaceutically acceptable salts thereof. There is aI so provided in
; acdfﬂPEﬂRﬂ(?@ with an enbodi nent of the invention the use of AF267B, AF292,

phar naeﬂwnﬁdahy-oemmm@tdmmy,temo@r, pisbay, isomOpaxl, ok-267B, AF292 or
ggphar ”aﬁﬁ&t"a 1%&9% baRnE '&%W Qr%g;?l ko 0@@%&2"1&5{%@?&@@%

phar.naceu conp05| |on or ane
sckhozd)prﬂre@hﬁua There is al so provi ded i n accordance W|th an enbodi ment of

-t he i nvgghire ﬁe&s&h%@&%%b&@hhm of 2-8 carbon atoms having at least one C-C triple
bond in the chain.
“alkylthio” means -S-alkyl, e.g. methylthlo ethylthio, propylthio, isopropylthio etc.
30- “cycloalkyl” refers to mono- and bicyclic ring structures containing 3-12 carbon atoms.
| Examples of cycloalkyl 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 bICYCllC ring structures contammg 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 atoms
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,’
benzofuranyl, . quinolyl, isoquinolyl, benzothienyl, isobenzofuryl, pyrazolyl, indolyl, isoindolyl, -

pharraceutically



conposition for anelioration of synptons of schizophrenia, conprising a.
conpound sel ected from AF267B, AF292, pharnaceutically acceptable salts
t hereof and m xtures of AF267B, AF292 or pharmaceutically acceptable salts
thereof and at" | east one pharnaceutically acceptable carrier di luent .20
or excjpi nt hi s. pataent application, "alkyl" ar or
branch 03&%5# of 1-8 carbon atom; e.g. nethyl, et h?&@? é}ﬂ i sopr opyl
etc alkoxy nmeans - 0- aIkyI t o met hoxy, ethoxy, propxy, |sopropoxy,

25 ‘al ken negnﬁ r. QLF%,B at ons
lyg’a%‘%mﬁlh ygoﬁ%zlo&eﬂﬁ (ﬁrl%or&tﬁ' gé’h(;% i mﬁ) rreans a linear
or m%hmazehhr fiuigzoliny mdmLa?WYhanmjmﬁt Hh@alg@%né‘“@"é"’cyh ple bond
o ahypo xanaidyylalidtalh gtenwnsp K%’blperﬂhlgl, ﬁi?&mdyl,[lﬁ@d thlg |
op |so I O clo o Slob n icyclic
ril%?t"éﬂg %E%‘ ‘méf%ﬁép dll‘—_‘ila%oe nag’e'carngal kyl are
&yoﬂquobmyh—ummqmu obutyl .cycl opentyl cycl ohexyl, decalinyl, and norbornyl.
caryl” g%ﬁﬁmﬁxﬁmﬁygp&gof onhé,emsddecbxaﬁﬁmlsdﬁe ng structure containing
5-12 car at oms éﬁ) ary1 are phenyl, naphthyl and benzyl .

" het er dneey qoted otberpise.dherfpllomgngsb c ring structures containing 4-12
carggn atons and at 35 Ieast paﬁylmdtrogen oxygen or sul fur atom
"hﬁ%‘groaryl refers to a nono- m&r {nF&&IC aromatic ring structure
co ining 412. carbon atons a east one nitrogen, oxygen or sulfur
at odMExanpl es of heterocycl|CME#WNmﬁﬁﬁﬁm%Mmm@%m?hdolyI i soi ndol yI ,

3- p@(@&dl nyI 3-pi peridinyl, beggyhslaed yl, thi enyI i sot h| azol yl,
| m d pyrazi nyl , benzof ur, uin i soqui nol yl, benzot hi eayl
&%furyl pyrazol yl , |ndo?‘§ l“é“éfeﬂ’a% "“. WO 03/ 092580

--PCTA]DI 03/ 00357 18 benzim dazAlzi}dlmeqsdrsmyl carbazol yl, oxazolyl,

t hi IyI i sothiazolyl, 1,2 Sprfibn i sooxazolyl, . pyrrolyl,
pyrgéglyl qui nazol i nyl , pyrrdazrn??ggagra2|nyl ci-nnol i nyl, pht.hal azi nyl,
lqurh@?alrnyl xanthlnyl hy po%#H yr, . and pteridinyl, pyrrolidinyl,

p| PEpaEdi nyl, piperazinyl, ffiryo upqutdudyl pyrimdyl, 5-azacytidinyl, .
d&ﬁgram i I yl, triazolopyri d| g%%&rﬁglgyri di nyl, pyrrolopyrim d| nyl ,
pyrazol o- pyrim di nyl . a o en a may be one of fluorine,
cthUCde broni ne ‘and i odi ne. a®inderdhemrved ot herwi se, the fol | owing
: abbmgm:atr ons -are used: A(3 3- e,aﬁldaq\ddgﬁaﬁa@a&hr donic acid AAM age

.associated nmenory inpai rment | ch AchE- Ls
' ace'?fiﬁl‘r chol i nestearase inhibi to@é E%“’E\t"é v&é#pgr di sease

CAA ' _ cerebral amyloid angiopathy
cch - * carbachol
cx - methyl-Bcyclodextrin
- CE - ~ collision energy
CHl. - - closed head injury
‘CNS* : ceatral nervous system
CSF | cerebrospinal fluid
DAPI - - 4,6-diamidino-2-phenylindole
DCC : : dicyclohexylcarbodiimide
~ Dbw o double distilled water
 DMF N,N-dimethyl formamide
‘DMAP 4-dimethylaminopyridine
- DMPU ~ - C N,N'-dimethyl-N,N’-propylene urea
ECG electrocardiogram
BGF ' epidermal growth factor
FACS : - _ Fluorescence activated cell sorter
FCS : - fetal calf serum
Gc N = gas chromatography:

GSK3B o - . '.--'glyoogensynthasekinase



AGP Human a-gl ycoprotein AGP a-glycoprotein ApoE apolipoprotein APP

anyl oi d precursor protein AUC area under the curve BDNF brain derived
grow h factor bFG- basic fibroblast growh factor CAA cerebral anyloid
angi opat hy CCh carbachol CDX nethyl -1 3-cyclodexarin CE collision energy
CHI qggg? d injury CNS central ner.vous system CSE cerebrospl nal fluid
DAPI | no 2-phenylindol e DCC dicycl ohexyl caX8P¥MPe DDW doubl e
distilled water DVF NN di net hyligf or mam de DI\/AP 4-di met hyl am nopyri di ne

DVP ' -di methyl N, N -propyl ene urgea ECG ectrocardi ogram EGF

epi MI growt h factor FACS Fﬁ‘b‘ﬁ’?‘b%‘ﬁ Vgﬁeé%l cell sorter FCS fetal
cal HPEEr um GC gas chr omat ographyghp%bﬁ@ncgllmmdgamsygnaphase ki nase WO

03/ %2580 PCT/ ELO3/ 00357 19 | §RGe n ether-a-go-go related gene BPLC

hi gh Berfor mance |iquid chromatograp HS horse serum HSA human serum

alb c.v., icy intracerelPB¥RIWREb=R Lp., ip intraperitoneally
Lv. jicwyicv nt ravenous LBD Lewy BdglyacaetzeetigiculdcC | i qui d chromat ogrph LDA
di - ll‘ﬁogropyl am ne intraperitoneally
iv,iv intravenous
LBD Lewy Body disease
LC ' liquid chromatogrph
- LDA ' : di-isopropylamine
Li L lithium
- MImACHR - 1 muscarinic receptor
mAChR - _ muscarinic receptor:
mCPBA C ' m-chloroperbenzoic acid
MCI . L minimal cognitive impairment
MD multiifract dementia B
- MRSA - o : . _ muscarinic-'receptor selective - agomstsand PR
- MS e S mass spectrometry
MIBE . ‘Methyl-+-butyl ether
MITT S ' - 3+(4,5-dimethylthiazol-2-yl)-
o . ' 2,5-diphenyl-tetrazolium bromide .
MWM o o * Morris water maze
cpbm - nucleus basalis magnocellulans
NFT el _  neurofibrillary tangles
NGF ~ Nerve Growth Factor
NMDA. N-methiyl-D-Aspartate -
NMR _ nuclear magnetic resonance
NOAEL no-adverse-effect-level
'NS§ ; - neurological severity scores
oXoM - oxotremorine-M
PA ' passive avoidance
PBS ~ phosphate-buffered saline
“PD Parkinson's disease
PHF paired helical filaments
PI ~ phosphoinositide
- PKC _ : protein kinase C
-PMSF ) : ' - Phenylmethylsulfonylfluoride

“PNS ) o .. peripheral nervous system




Li lithium M mMAChR - 1 nuscarinic receptor mAChR nmuscarinic receptor
nNCPBA m chl or operbenzoic acid MI mninmal cognitive inpairnent M
mul tiifract dementia MRSA nuscarinic receptor selective agonists and
potent antioxidants MS mass spectronetry MIBB Methyl-t-butyl ether MIT
3-(4,5-dinmethylthiazol 2 yi)- 2,5-diphenyl-tetrazoliumbromde :.. MW
Nor 1 i g’%{"&“‘i[mze nbm nucl eus basal i s magnocel | ul ar iRCT/ARES{00357
neurofibrillary tangles NGF Nggrve G owh Factor NVDA N-nethyl-D- Aspartate.
NMR nucl ear magnetic resonance NOAEL no-adverse-effect-|evel NSS
nelifr ol ogi cal severity scores PP oxotrenorine-M PA passive avoi dance
PB& phosphat e- buf f ered sal i nepreseidtifar ki nson' s di sease PHF pained heli cal
Aments Pl phosphai nosi ti de Rg% protein kinase C PMSF
engl met hyl sul f onyl f1 uori de P eri pheral nervous system WO 03/092580
U3/ 00357 20 po per os, owmclidipd senilin-1 PZ pirenzepine Q\B

qmmcl i di nyl benzilate REL ra#d & c8dapSReaRe | atency RID Ratio of
I %st igation Duration ROS r aﬁ%to ]\Le“%gyu%ggmgem es

ROS reactive oxygen species
RPL ~ ratio of path length
RSA o ' Receptor Selective Antioxidants
- 5C,5¢ . _ éubcutnneous_ly
-SDAT ' senile dementia of Alzheimer’s type
. SDS-PAGE - . sodium - dodecyl sulﬁite-polyaqylamde gel
o electrophoresis _
SMB-. . Simulated Moving Bed
T R ﬁansgenic'
TONEL - . Tormisal deoxynucleotidyl traniferase -
e mediated JUTP nick end labeling
Al (human); A2A (humali);'A3. (human) adenosme receptor subtypes
AT1 (Human Recombinant) angiotensin
~BZD (ceatral) - 'benzodmzepme ;
~B2(Human Recombinant) ‘bradykinin

o .CCKA (Human Recombinant) (CCK1) -  cholecystokinin . .
D1 (Hnman Recombinant); D2S (Human dopamine receptor subtypes

' Reoombmant) _ :
ETA (Human Rsecombmant) “endothelin
.. GABA (non-selective) gamma-aminobutyric acid
GAL2(h)- . galanin
IL-8B (Human Recombmant) (CXCRZ) chemokine receptor subtype -
- CCR1 (Human Recombinant) chemokine receptor subtype
" HI (central); H2 | histamine receptor subtypes _
.. "MC4 (Human Recombinant) ~ melanocortine
. MLI melatonin
‘NK2 (Human Recombinant); NK3 (Human tachykinin
~ Recombinant) - o
Y1 (buman); neuropeptide, Y2 (human)  neuropeptide
. NTI (Human Recombinant) (NTS1) - neurotensin

delta 2 (Human Recombinant); (DOP); opiate receptor subtypes -




RPL ratio of path length RSA Receptor Selective Antioxidants S.C.., sc

subcut aneousl y SDAT senil e denentia of Al zheiner's type SDS- PAGE sodi um
dodecyl sul fate-polyac ylam de gel electrophoresis SMB Sinulated Mving

Bed TBI traumatic brain injury Tg transgenic THE tetrahydrofuran TUNEL

| abel i

Term %ogwnucl eatidyl .transferase (TdT) nmediated dU P nick end

human) ; A2A (human); A3. (human) adenog?wg‘o?’g??ébtor subt ypes

ATl (Human Reconbi nant). .angigtensin ;BZD (central) benzodi azepine B2

(charran Eg@gfbl nant) bradykinin CCKA (Human Reconbi nant) (CCK1)
chof&ty ni WA (e B onbi nant ) ; D2S (Human dopani ne recept or
sulRepprlinanR@IORDi nant) ETA (Human Reconbi nant) endot hel i n GABA

( NQPRISHEHREL NEDYmE . nobutyrkc.acid GAL2 (h) galanin |IL-8B (Human
Reco ieﬁr;ﬁnt) (C?(CRZ?j :chelrmki ney’ egciléfgt or subtype CCRI (Human Reconbi nant)

c herdkir nélumag cRgcombigans) ypH TwH sqretenif pEYPES H2 hi st ani ne receptor subtypes
MC4-HHW m@ilurhiac Geboritiitng); neHENocortine Ml nelatonin  NK2 (Human.

Re q@]nn e t achyki nin Reconbi nant) Yl (hunman); neuropeptide,
YZ%[ umﬁ&#‘e“&ﬁgge%%%w (Human Reconbi nant) (NTS 1) neurotensin delta
2 (Racorehioang c (AbiSMan6HTs (B@Me  opi ate receptor subtypes WO 03/ 092580 PCT/E
A3 /REstbinand;1s- whd§P) ; opiate, nmu (Human Recombinant) (MOP) ORL1-(Human
Retcé% i n Q:[:t)v ( ) or phanin 5-HTU gml-tlynnan Reconbi nant); 5-HT1Bi serotonin

s urYHiaop-se €) somato

VIP1 (human) (VPACI) vasoactive intestinal peptide
'Vla (Human Recombinant) : vasopressin
NE transporter (human) norepinephrine

~ The term “geometrical isomers” refers to isomerism. acréss a double-bond, e.g. cisftrans
isomerism and E/Z isomerism, as well as conformational 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,

maleic acid salts, and citric acid salts. Pharmaceutically acceptable acid addition salts include salts

. derived form inorganic acids such as hydrochloric, nitric, phosphoric, sulfuric, - hydrobromic,

10

hydroiodic, phosphorus, and the like, as well as the salts derived from organic acids, such as aliphatic
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy alkanoic acids, alkahedioic '
acids, aromatic acids, aliphatic and aromatic sulfonic acids, etc. Such salts thus include sulfate,
pyrosulfate, bisulfate,  sulfite, bisulfite, nitrate, phosphate, monohydrogenphosphate,
.dihydrogenphosphate, metaphosphate, pymphosphate_, .chlon'de, bromide, iodide, acetate, propionate,

. caprylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, mandelate,

15

20

25

benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, ~ phthalate, benzenesulfonate,
toluenesulfonate, phenylacetate, citrate, lactate, maleate, tartrate, methanesulfonate, and the like. Also
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 prépamd 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
conventional manner. The free base forms differ from their respective salt forms som;,what in cerfain
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:
sodium, potassium, magnesium, calcium; and the like. Examples of suitable amines are-
-N,N'-dibcﬁzylethylenediamine, chloroprocaine,  choline, | diethanolamine,  ethylenediamine, -
N-methylglucamine, and procaine; see, for example, Berge et al., supra., 1977. -



5- HT2A (Human Reconbi nant); S-HTT Human Reconbi nant); 5-HT5A (Human

Reconbi nant) (5-htSA); 5-HT6 (Human Reconbinant); S-HT7 (hunman) sst
(non-sel ective) somatostatin VIP1 (human) (VPACI) vasoactive intestinal

peptide Via (Human Reconbi nant) vasopressin NE transporter (hunman)
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physi ¢ ro ies s as_sol upi | it o) erwi se the
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2(pr emmd 1the juse/ ©fitcertain  chihpoundscuthe ommgacmeﬁ)pm@emgecmsm@n Swlts are
| rfgg,g , 2 J;aFu?é& Ctatfét Fhaniil6s, evrdels Met al

ro égﬁes or of §£%§ﬁ?ggﬁg§norr%g& E@e%&% tals %{SSE as, cat ons are
'25 aolradih pdiladercairEl nigREeUEMnEed ‘F‘E’gﬁ QUe AnfsP
Sui ﬂdﬁﬂlﬁmﬁdﬂ, Befer afnﬁmbdaueh bensffltivn vt e dprayyiioneopharkiion bagal, ocaxbhnguab hoI i ne,

'-exiﬁpﬁ?ﬂﬁ"' Bapfons St SAESH ra&‘?f@#ﬁe‘ia%‘%@fﬁg?@%%ﬁﬁs%@f%%‘%@e 22 The

29 ase, inditis¢ mtmdmms én winclaw&m orAFIFO(R eay by employepanayde plesbinthe ity the free
aci &Ls;ggrxﬂrinvﬂn;onnt% the range of about 0.5 to about 100 mg. In an embodiment of the invention the

compound is present in an amount of about § to about 100 mg. In an embodiment of the invention the
compound is present in an amount of about 10 to about 50 mg. These amounts may represent a single
" dose or the total of 2-4 individual doses for administration from 2 to 4 times per day. In an

30  embodiment of the invention, the phaxinaceutical-composition is in sustained release form.
' ‘Certain of the compbunds in some embodiments of the present invention can exi.st 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

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 AF600, or it may be
the result of such compounds having an anti-oxidant moiety linked at the 4-position nitrogen.



sufficient anount of the desired base to produce the salt in the
conventional manner. The free acid formnmay be regenerated by contacting
the salt formwith an acid and isolating the free acid in a conventional
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sorrev\,h?ig ' tain 5 physical properties such as sol ubi 1ity in polar
sol ven ,63Mt herwi se the salts are equivalent to gi‘-,sé’pect Ive free
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30PCTpoi&3/ @paEF, 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 butter, is first melted and thé 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

L)-"j

water propylene glycol solutions. For parenteral injection liquid preparations can be formulated in
solution in aqueous polyethylene glycol solution.



23 The skilled artisan will appreciate that many factors influence the
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30 The miethods 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 chlral center-

- and, when a racemic starting material is employed, the resulting 'pmduct is a mixture of R, S

35  enantiomers. 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_roduct is obtained. Such

. reaction protocols may involve inversion of the chiral center during synﬂmis Select compounds of

- formula (I) are capable of existing in a number of stereoisomeric forms mcludmg geometric isomers

- such as Band Z (in the nitrones) and enantiomers. The invention mcludw each of these stereoisomeric




wat er propyl ene glycol solutions. For parenteral injection |iquid
preparations can be forrmulated in solution in agueous pol yethyl ene gl ycol
sol ution. WD 03/092580 PCTI I A3/ 00357 24 Aqueous sol utions suitable for
oral use can be prepared by dissolving the active conponent in water and
addingaguitable colorants, flavors, stabilizing and thickeqh&% agents as
desi r ePORMEF0s suspensions. suitable for oral use EGTHEWATe by
di spersing the finely divided,active conponent in water with viscous
material, such as natural or Synthetic guns, resins, nethylcellulose, 5
sodermn adrtb aviytress thereof (ihaidingeracemnteslot Rl different. storepisamerifs PERUMAY bagent s. Al so
l Rg&,{;ﬁ&dh&f@e&&pltﬁedo&&:w i oal S, an@hgiae_rneisbxﬂ?qagede obtaibel bpnvert ed,
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R R e L Sra
pr ef prepdring netaipmpantadfithe inventiahdwillibe descibetlhathes atethpds maymbobensed te ol or ant s,
fl ; [ b . : i.ficial and natural sweeteners,
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any of these in packaged form The quantity of activ onent in a unit
dose pre tion may be varied or adjusted-as rgCite bove, according to
- thqqpacgy cul OPPE CaRi(gchzr]d/NH% pe;-e&emao)‘-—'nhe agitive. conponent. The.
- conposi t\on Lan, if desigd, “al so.” contain "ot hek_¢ i{bl e therapeutic
agents. 20 In therapeutic use, the conpounds utilize cordance with
embodi ments of this invention may be administere@)at the initial dosage of
‘about 0.01 ng to about 100 ng/kg doily. In an enbodi rent of the invention,
a dail'y dose range of about 0.01 ng to about 10 'kg is used. In another

enbodi nent © of the invention, a daily dgse.r of 10 to 50 ng/ kg i s used.
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or conpounds bei ng enpl oyed- Determ nati.

ted, and the 25 conpound
roper dosage for a

particular =situation is within the skill of fhe &t. Generally, treatnent
i'sinitiated with snmaller dosages which ess than the opti mum dose of
‘the compound. Thereafter, the dosage is ificreased by small. increnments
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conpounds of the invention inc?eMEdt hods which are essentially known to
150rganic chem sts for the formation of the five-nenbered rings,- o
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uct 1s ure
tetrahydrofuran (THF). _
20 Compound structure (A) or compound structure (B) can be separated into two enantiomers by

. chiral HPLC, e.g. chiral preparative liquid chromatogrph (LC) separation of AF267 (R'sEt, R*=H) gave
" AF267A [R'<(R)Et, R’=H] and the active enantiomer 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
(yield 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 _
" the art 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-catalysw, or by éthuie—camlymﬁon -'fo_llowed by chiral HPLC or SMBseparatlon. )




35 enantioners. Alternatively, a chiral isoner of the starting material may
be enployed and, if the reaction protocol enployed does not racem ze this
starting material, a chiral product is obtained. Such reaction protocols
may involve inversion of the chiral center during synthesis. Select
conpounds of formula (1) are capable of existing in a nunber of

st er eoWEHIFIP2S80 f or ns i ncl udi ng geonetric i soners sSuchCHBAROEAY Z (in the
nitrones) and enantiomers. The . invention includes each of these

stereoi soneri c WO 03/092580 PCF/L A3/00357 25 forns, and to m xtures

t her eoftnictuic (BYIinay beagrepapddety) resdting e febmespondingt Wrhstorosynkierketone gYiths nay be

separa i Extlﬂi 45 GEaciEE BRI iI0aRYs Bily@dlini SOMEr  may
be d%etr&f’%e ﬂﬁgd}g?{i&%ﬁem IC o%rmges rmet i C s%t esis. It will be
ap|Sekegied; where theNrhetemepchickptgre igpsepglag él’Pﬂﬁ B ® of preparing certain
conpounds of the invention will be described, other netho may al so be

used to 5 preRare the conpounds, as wll be kno . | ed person. Wen
the fi pTber 8d-pi ng i SRIGHEEM / RSNIg—3—918,C+RO. r exanple, the
conpounds he prepar ey %orm ng this ring ng the

correspondi ng N-heterocyclic ketone with 2-mercapto cakpoXglic acid
[R 1CH(SH) CO2H and ammoni a, and the 4-N atomin the pridduct nmay be
substituted in ]rmown manner. These =actions may be i ﬂ;)ustrat ed as foll ows

in Scheme 1 ere fhe N-heteroc pllc etgne is g

51- r(exhﬁl“aﬁ%aerl\fl}h eR}f-bgﬁlé’ RE256: H% %ﬁé@ﬁ%@?ﬂ@ ﬁgé':‘ NSHN H
O Kéﬁmﬁa@ybwzﬂm4mm@wup) H3C--N N RS O (B) [(A) e g. AF267:
Jr=FA RS=H, AF277: Rr= Rr=Il1) é&m? AF700: R =E4 R=

4-fiuorobenzenesul fonyl: AF703: R= 2-(1Hindol -3yl)-ethyl) SCHEME 1

15 . The | eaving group in "RS-(1eaving group)” may be e.g. brom de or
Chl or I Qfacul) (1) Biald be/tielied qu&eaﬂgqmmd@%mnswmmdemnm be

- conduct ed under essentj al kno ondlt ting of (A ih

10pr edsgerbed tstowim Schepg P W 4‘\ ﬁ?ﬁcﬁ’?laf‘@oz’ %@/’P%{%/ﬁuél% LRA) and using a
- solvent such asg: t rahydrofuran (THF). 20 Corrpound stg.ugture (A) or :
corrpoun%__s ru ﬁr' (B) _(%_an be separat ed into Jr#

prs by

R5-(Ieav ng group)
N o - | R® 1Yo
- - (®)
e.q AF267 R'=Et Re{leaving group)= AF704 R1=Et .
. ' : 34ndolpmptonicac:d R5=3-1 H—mdol-a—yl-pnop(onyl
SCHEME3

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

O mmc-cxi

eg: AF298 R‘-—-CH(OH)CH3 R5-H
AF285 Ri=Et, R%=benzyl

SCHEME 4

AF277 R5=H '

20 This method can be .applied to “C-labeling of AF267. The introduction of the ethyl moiety by
' allylatiort of the readily available N-protectsd AF277 (AF287) with “C-labeled ethyl bromide,




chiral HPLC, e.g. chiral preparative liquid chromatogrph (LC) separation of
AF267 (Rr=Et, RS= 1{) gave AF267A [R1(R)Et, RS=H and the active

enanti omer AF267B [RL (S)Et, RS=H. A large scale cost-effective nethod
“was devel oped and a maxi num 50% yi el d of each enantioner can be obtai ned
(yiel each enantioner, with ee >99% and HPLC pur i > 99/0). 25
The m%ﬂg’g/{s&g% be further expanded for an even nore FE }&yﬂs separati on
for those skilled in the art gsing a Sinul at ed Movi ng- Bed (SMB) technol ogy
for chiral separation as defined, by, I\/iazzotl agm(zPro eedi pgs of the

Chi felewed hyggmoh ofsfhe protesting grup Kisldh, t-lebeling %t%@éb ¥ 1996) .
AF201iEh B#1 be aibed QnAdsopslpaypesptle BY267antdlied with ’6@ ipdestrived mﬁiﬁ/scttme gheni cal

means, e.g. base-catalysis, or by enzyme-catalyzation followed by chiral
APLC or SM 3 separation.. V\D 03/ 092580 PCT/ 1L03/00357 26 Structure (B) may

be prepared by reacting ghe correspondi ng & het grocycle c etone with
2-mercaptozgcid [ R CH CO2H and . T ction may be

- het ro yclic ketone is

+ RPPH®H / RSNH2T HBC N

illustrgfed as follo n Schene
exenpl a8 | yN-1gmet hy 9 ~di ne~.4-0
SH C. KNLPXR6 Q' _(B)
Rs=2, 4- Hi nef hoxybenzyl ; . Re=E

Rf =benzyl)y SCHEME 2§ uitu?e (B) bt ai nedby reacting (A
under congditions to omi n am de band aé 10 degcri bed el ow in Schene 3,
wher e t heChlgacting ac™isi s exenpl arT Hsndol propioni €&cid: R R S

HoC- + REEareaving grawp7 NC H O Rs O (A) (B) e.g. [ﬁépﬁﬁzﬁ =Et- R5- (| eavi ng
group= AF704 R1Et 34ndol propi onig¢. add R5=3-1 Hi ndoi - 37yl -propi onyl SCHEME
3 The Rl group in structure (A) str-d'cr,yre may be obt ai ned by
reaction of the 15 2- unsubstltut onpound (B} |With alkyl halide
or al kyl al dehyde under standards:ondl\ ons g0 ffe ubstitution in the
2-position. These reactions may II tyr at as '1'ol | ows in Schene 4: R S

S }-13CG-N D HﬁjN
i oo, LT

i LDA, THF-DMPU,
_CH,*CH,Br

-, _ [‘4C]-AF267_A
~ {ii. Silica-gel 4oL .
iv.Chiral HPLC [l AF26'7B
5 | SCHEME 5

The 1-methyl group in structure (A) and in structure (B) may be removed by reaction with
m-chloroperbenzmc acid /FeCl, or with demethylating agent such as phenyichloroformate as shown in’

Scheme 6:
|C>< ] demethylatmg agent /;>< !
S H___
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(SH)CO.H] and primary amine. This reaction may be illustrated as
" follows in Scheme 7, where the N-heterocyclic ketone is N-BOC-piperidine4-one (BOC=
text—Butoz'cycarbonyl):



N- RE O RS 0 AF277 R5=H e.g. AF298 R =CH(OH)CH3, R5-H AF285 R =Et,

R5=benzyl SCHEME 4 20 This method can be applied to 14C-| abeling of AF267.

The introduction of the ethyl noiety by alkylatloif of the readily

avai |l abl e N-protected AF277 (AF287) with 14C-| abel ed ethyl brom de, WO

03/ 092580 PCT/ 1L03/00357 27 followed by renoval of $é§@4ﬁ¢% cting group

yi el dWPMRO2380e| i ng of AF267. The synthetic pat hway, y be used

anal ogously to prepare AF267 ,@nriched with 13C, is described below in

Scheme 5: F-~ S NHSN-ASNLSHNH CH3 CH3 Coi3 CH3 AF277 AF287 VAC].

AF267 * Th- OS NI HS NH i. 20/ ON-H . i THF- DVPU, CH3 CH3

. CH3*CH2Br, ry 4Cl- AF267/4 pf. [Spiga-gel fv. | HPLG [ 14C] -i AF267B 5
r re (A

SCRBMB 5 e 1-nmethyl. group in structure (B) nay be
removed bylreaction with n}chlor r benzoi c /Féﬁﬁzgﬁtcmjth

denet hylfati g 29E qgh Spheryl chf or shﬁﬁﬂ_Lg_ Schenme 6: R R
Kl'| xsl daget ylat|§§%agent S H3G N KNN R5 0 10 (C) e.g. AF504
R =EZ RoNH, AF292%] (S) AF504) SQHEME 6 AF504 & AF292 may al so be

clic ketone with 15

pr epar ed reagting the corresp
2- mer capto xylic acid [ R CHOSH) and primary amne. This reaction
may be illustrfa{ed as

N-Boc-d—-plpendone : AF504

. ' _Ao . 0
/WET,J( /A\T“4<
. s NH S NH

AF21 . AF202 |
|  SCHEME7

. -Ste:eospectfic synthws of. structum (A) or (B) may also be obtamed by mctmg the compondmg
5 ‘N-heterocyclic : ketone - -with - the appropnaﬁe 2—memaptocarboxyhc amd, 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) conﬁgumﬁdn is based on the x-ray c:yétallogm’phy of AF267B}:

| H 0
| . . o
HS.,\ -CO,H
)/ : + -
_. | |

CHy CH, -

NH

Y
<X

SCHEME 8
10 | | o B
' (S)-2-Mercaptobutyric acid is commercially available or is prepared from (R)-bromobutyric acid. -
This rezctjon may be illustrated as follows in-Scheme 9:




follows in. Scheme 7, where the N-heterocyclic ketone is

N- BOG- pi peri di ne-4-one (BOC= tert-Butoxycarbonyl): W 03/092580

PCT/ RA3/00357 28 OO OS NHS NH Chiral HPLC NH TFA separation C +
EtCyCO=H --T --~- NSHH OOO00 _ NOoc-4-piperidone AF504 O ONH S NH S

H AF2 SCHE vIE 7 Stereospecific synthesis of £ (A or (B)

may al ?ﬁ%"@fe“%%?al ned by reacting the corresponding 5 ﬁ/ﬁﬂ Qoerocycl i C,

ke6one with the appropriate 2-agercaptocar boxyl ic acid, for exanple: when

1- met hyl pi peri di ne-4ongqis reacted with (1$)-2-nercapt obutyr| c acid and NH3,

AF267B i s obt ai nedtiOg6.,) i n SchH/CE) the ES) configuration is based

on the x-ray crystal | ogrfaphy of2 4F2678] : @) NH3 S NH HS.,,, NN

CH3 CHB . (9)-2-nercapflobutyric AF267B acid SCHEME 8 10 (S) 2

Mer capt obut yri c aC| d s coomercially avdilable or is prepared from

(R) -bronobut yri c &ef+H2-amifiphudyri¢ eact } . Bﬁhm?@etvm lustrated as follows in

Schenme 9: WD 031092588¢iCT/ | | A3/ 00357 44 PCH NH2 HRC.H Br b

H
PhCOS,,, CO,H o HS.,) CO H

.—-—-—-—)—

S—2—benzoy|lhlobutydc -2~merwptobutync
acid ' acid

. (a)NaNO,,KBGHBr (B)PRCOSCs* (G)NH,OH
SCHEME 9

. ' When compound (A) is reacted with oxidizing agent such as .hydmgen' peroxide or
-5 m-chlompefbenzoxc ac:d, structure (D) or structure (E) is obtained as shown in Scheme 10

R .
e/
S
- ]
H3C‘—,N L _ H3C'—
o)) | TN 0 _
L H 7 _
© .. | (E)
[e.g. AF299 R'=(S)-Et]  [e.g. AF300 R'=(S)-Et]
SCHEME 10 -
10 The thic 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—N C>< i

(AF267)

eg AF510, R =Et R =H

_ SCHEME 11
15 :
. Bivalent oompounds containing essentially two ligands within the- same molecule may be
obtained by reacting the comresponding compound structure (A) with a spacer under the same
- conditions to obtained. compound structure (B) as described earlier. The spacer-(leaving group) is




a R (+)-2-am nobutyric R 2-bromobutyric acid acid H PhCOS.,H CO2H C
HS., CO2H S-2-benzoylthi obutyric S-2-nmercaptobutyric acid acid

. (a) NaNGB1KBr, HBr (b) PhCOSCs+ (c) NHAOH SCHEME 9 When corrpound (A is
react ed with oxidizing agent such as hydrogen peroxide or
m chl o oi ¢ acid, structure (D) or structure ai ned as
shown ngﬁgﬁé 10: R SS H3CG NHICG NOO N(y?mhﬁmﬁg%[)) (BE) [e.g
AF299 R =(S)-EtJ [e.qQ. AFSOO Ro=PEt] SCHEME 10 10 The thi o anal og of

correusitrtipetinf?, el ST OB Ev TRkl o

r edijetrited dsdollowx arficheneak?: shown in Schene 11: R (A) + Lavvesson S Reagent
----- JRH3C- R N (AF267) 1 5S (F) R e.R AF5]10, R : H SCHF 11 15

Bi val ent ounds contai ning essentially i gand | n the sane
nol ecul epNH be ned by. ,eg\ﬁ,@ ting the . cg B npound structure
(A wth-a pcetmmd r ‘t"‘Fﬁ-E) condr ti enis ootaln npound structure
(B) as descyibed earlier. The spacer-(l eavi ngl group) i 03/ 092580

" PCT/ 1L43/ 90357 30 exenplarily al kanel dl hal¥de, al kanedi §l, al kanedi aci d,

pol y(et hylcege glycol). This reaction may beCHj || usgyatedcds follows in
Schene 12:. R ,OROOR"

e.g. spacer = (CH,), . (CH,CH,0),, n=1-12 leaving group = Br, C(O)Cl, C(O)OH

SCHEME 12

‘N-Phosphonooxymethyl prodrugs were reported in Krise et al, J Med. Chem. 42: 3094-3100
'.(1999) Such moieties of N—phosphonooxymethyl can be used also for synthesxs of prodrug (H) for '
B improving the water solubility of tertlaxy amme-contammg compounds (B) .as shown below. The
' fertiary amine in compound structure (B) undergoes a nucleophlhc substitution reaction with
10 di-tert-butyl chloromethyl phosphate which results in the formation of the quaternary ammonjum
o -'-phosphatepmtectedpmdmg 'I‘heﬁ'eeacld form of the prodrug is obtamed aﬁerremoval of the tertlaxy
-butyl groups as shown in Scheme 13:

o _ . . o . ‘.  _0_
_ l i s - ﬁ ' I . | ! . '
NR + c:/\ o-—P\—o—-t-B'u —_ NR ——

N
l 7/
CH, P HC k
' \

0oL OH
\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| o . . '.'RI
_ A A '
H,C—N + RSNHOH — H,C—N
’ N+ o
o _ N—O
- 0} &S

20" (e.g AF600: A=O, R'=Me, R'=Me; AF601: A=0, R'=Ei, R'=Me; AF602: 4=0, R'=Ph, R’-—Me,
. AF604: A=0, R'=Me, R’=benzyl; AF605: 4=0, R’—Me. R'=iPr)




NH + (le -( leaving) -,~ S N-_ jsp~~ NS gaup (SPpup 111 dAI9 CH3 (Q
CH3 e.g. spacer : (CH)., (CH2CH20O " , n = 1-12 |eaving group =

c(Od, C(OOH SCHEME 12 5 N Phosphonooxynet hyl prodrugs were reported in.
Krise et al, J Med. Chem 42: 3094-3100 (1999). Such noieties of '
N-pho met hyl can be used al so for synthesis (H) for

| rrpromg%?%éywater solubility of tertiary am ne- con?%f/ﬁi"%g‘b onpounds - (B)
as shown below. The tcrtiarysamne in compound structure (B) undergoes a
nucl eophilic substitution reagtio th 10 di-tert-butyl chloronethyl
phosphate which. results in the" O'rlnﬁtlon of the quaternary ammoni um
phosphat e protected prodrug. The free acid form of the prodrug i s obtained
after renoval of theRr¥rtiary butyl groups as sh in Schene 13: 1 . 100
066 +Cl" OP-Ot-Bu NRSNR 8 NRO-t- 000F3 ~N Q N cH3 H3C. 11
H3C L1 OP/t-B0 OP--OH Ot-8u OH ( 13 15 The nitrones,

conpounds and ( RYNH@h 58 pr by \r eacti-ng the spiro-ketone
wi th al ky, s ‘-. or aryl hydréxy Qe reactions may be
|IIustrat ed as follows Pn Schenes 14A and 14B: R . A WA H3CN +
R5NHOH - * - H3C—-NO(1) NO R6 20 - (e.g AKBOO: AT R Me,. RS=Me:
AF601: A=O Rr=Et, R= RS Me; AF604: A—O R =M,
RS=benzyl ; AF605: A=O, %29324?f619dﬁ1§7&’83/ 092580 PCT/ U3/ 00357 31

5 : SCHEBIIEMB :

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

| The compound of formula designated AR150(S), is described in
10 US 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,
o I B1% Z o% Z | %
X - (GH,C0),0 \;‘ pu Lawessot’s reagent _\& - NaBH,
o &, e,
bplcoly!am!ne

CH,

CHNHCSCH, © =N

_ _ s
~ 75%

PPA
vy
CH, CH,
AF150(S)
SCHEME 15
15 - - - AF150(S) was obtained by reaction of 4-picolylamine with acetic anhydride/methyl iodide,

followed by reaction with Lawesson’s Reagent. The obtained thiopyridinium iodide 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. AF150(S) may also be obtained as a
20 salt. In an embodiment of the invention, citric acid is used to obtain a stable salt that can be used
- “eventually in a large scale production. A white crystalline citric acid salt of AF150(S) was prepared by



SCHEME 14A R A A f RRNHOH>G v NO ON (J) RS (e.g. AF603 A=0
R =Me, B5 =Me) 5 SCHEME 14B Alternatively, structure (I) can be prepared.
by reacting a five-nmenbered ring carbonyl with al kyl hydroxyl am ne or

aryl hydroxyl amine. The resulting nitrone is cyclized to formthe spiro

structure. CH3 S H3C if The conpound of formula N | AF15Q(S), is
descri YO8 0 U s. patent 5,407,938. However, theg%@@ﬁg of this

compound has now been i nmproved2The inproved synthesis is described in the

L e B, o oy R L o T I i, G-
taweswces reagen | >f. -pic ne
CrERIREERADeR, D sl %‘s&wrwe@@%&eﬁﬁ*ﬂa Wgs%ﬁéﬂfég’if?,‘%ﬁmﬁﬁisq S) was
obttesth@dd igy) shews high stability} ifpthe diulkl iarkiepteundedt imhpdreusi eonditibgsdeved e highhy| i odi de,
f ol %@gmp &%ﬁéﬂiigfﬁ 1} ] Lawesson's Reagent. The obtai ned thiopyridinium
iodﬁlﬁg' wasya?% uced to tQia\’/.e t hi oacet yl ami no-t et rahydropyridi ne which was
Scycl i z&ui ancthet embadiwent 8f)the)invevtinny AFL W6 i groxided; i phegmasgatical sepspiables) s a
col armo 8. lTing Wakliity b0 0% W& ABSE(SYBYpalefiS 6i0waflexeMindd af 40 @dr adrsora bul k
materi al |gspgark st%a%e_unde dry vac unll[ AEl 5 Sc) may also be, obtained as
a tpecapmosphere and in the BRESeRES or apienGeiol °|°W§%rﬁ N%ﬂ?gm%’?l pprodiets gPorel-l%eq to
obtvesre detectddal stight Fbltowt doddr waaobselbved irsehples without tocopherol but color was not

developed in samples containing 0.5% w/w tocopherol in AF150(S).

10 It may noted that the N-methyl group in AF150(S) may be removed by reaction with
m-chloroperbenzoic acid /FeCl, as shown in Scheme 16: ' '
CH, CH,
S 5 S o
e X —-OXT
- N —N .
- AF150(5) - AF400
SCHEME 16
15 - "

- When AF150(S) is reacted with oxidizing agent such as m-chloroperbenzoic acid, AF406 s obtained.

CH,
— S
HC—N X —I(
o N
: AF406 | _

 © . Cold simalation to “C-iabeling of AF150(S), AF402, was obtained by using dyiodomethane
. instead iodomethane in the first step of the synthesis, according to the scheme of the synthesis of
20 -AFI150(S). The synthesis of AF402 is described in Scheme 17 below:

- CH,NH, (CH.COL,0 CH,NHCOCH, lCleNHCSCHa
coJ = =z
— (S S
N - N -
Gy éo, ¢,

4-picolylamine

c
CHNHCSCH, »*
: S

H3
=N
=
—_—
\ N’
3 CcD

ch .
L ) AF402




eventually in a large scale production. A white crystalline citric acid

- salt of AFISQ(S) was: prepared by WO 03/092580 PCT/1L03100357 32 m xing
AF15Q(S) fine base with citric acid in 2-propanol and tetrahydrofuran
solution. In conparison to the free base, the salt (a) |acks color

. devel opnent even at high tenperature (accelerated stabi test) and (b)
shows 503%53% lity if the bulk is kept under anhydr%qgnﬂ%wa?tlons even at -
high tenperature (acceleratedsgtability test). 5 In another enbodi nent of
the invention, AF1SQ(S) is provided in pharnmaceutical acceptable paraffin
oil. The stability of 10% w w AF1SO(S) in paraffin oil was exam ned at 40C,
under dt is tobe undéritomigat whtrasip tterforegaing destriptive, the Blusrtve competndeefthe of

t oc M@ ggggml v, At Aics! i ght

yel ﬁg%%égb%%\?vas serve%ldoﬂﬁlg}gﬁ&%e@m’%\n egﬁ%y%loco herol Dut cgl or was not
devEngs Faipblefox spiprenfizuaf P‘S‘%W‘% HES fing ﬁayAgﬁ °d 10 I't may
mOtﬁdmfohﬁtSuElh&mMoudGBhﬁybe gfaww wsmgw&ﬁésﬁazmwee tmﬂugdolu;e useefct ion with

mclor er benzpi ¢.acid / Fe wn, | . H3C--N >
'E‘?g'&f 8’ “ﬁ%\é%ﬁ‘ﬁ%v@.en I50(s Pscgéﬂéce %th

OX|EXM§E§gdthhadlum¢md@p@m§hml c acid, AF406 is obtained. CH3 S
"H3C ON AF406 Cold. simulation to 14C-| abeling of AF15Q(S), AF402, was

obt ai n by using d3-iqdone n stead i.0do theflrst step’ of
Che- sy ritratspaton aibis e fioteed e EiaaE - BREROPRIEAT of © 20 AF150(9).

10rhe synthesis of AF402 is described in Scheme 17 bel ow CH NH CH2NHOOOH3 CH
2NHeRfffprR 12 (CH3CO 20 3 CDB1 + NN 1- N 1- (A) CD3 CDs  4-picol ylami ne
CH3

' .S'Vnthesu of (S)-2-Ethyl-8-methyl-1-thia-4, 8-dlaza-sgn'o[4 S]decan-3-one
i 0

EW
~ NH

_ §t_ep 1: Synthesis of "-memaptobutvnc acld
15 R ._ 2-Bromobutync acid G2 kg, 19.16 mol) was mtmduced in a cooled (ice-water bath) flask. It was
‘stirred and aqueous potassmm hydroxide (18 2 mol) was added gradually (0.5 h) while the tempetature
was maintained at 30-40°C. Cooling was stopped and potassium O-ethyldithiocarbonate (3 48kg, 21.7
mol) was added in portions so that the temperatire did not exceed 50°C (0.5 h). The reaction mixture |
~ was stirred at S0°C for 1 hour, then cooled to 15-20°C (ice-water bath). ' Ethylenediamine (2.6 1, ~ 39
20  mol) was added during a peﬁod of 20 min while the temperature was maintained at 45-55°C (exteral
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 filtrate and washings were
‘combined, cooled below 20°C (ice-water bath) and aqueous sulfurric acid [5.2 1, S0%(w/w)] was added
slowly while keeping the temperature at 45-55°C (0.5 hour, to pH=2). The solution was cooled to 30°C
25 . dnd teansferred to a 25 liter container equipped with a mechanical stirrer. Methyl-+-butyl ether (MTBE,
3 [) was ﬁdded and the mixture stirred and left ovemight 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 ovemight. A lower phase was formed. It was separated and extracted with cyclohexane. The
cyclobexane extracts were combined with the upper phase, cyclohexane was removed and the.




CH2ZNHCSCH3 ~ N NN 1 r CD3 CD3 AF402 SCHEME 17 WO 031092580
PCT/ R 03/00357 33 It is to be understood that whereas in the foregoing
description, the illustrative conpounds of the invention have shown

pi peridine, and quinuclidine rings, other any nitrogen-containing

het er rings suitable for Spiro-configuratio depi cted
spi roqﬁ‘wgbgg’g Yhered ri ng nmay be substituted 5 there%&éﬁ‘ng@gﬁ conpounds may
be made by using the correspondi ng ketone, in anal ogy to the use of 3- or

| peridone,to obtagin c ounds -sh remark applies to
thg g fo (crpde) ppsl pas Bgryagre q‘é&@ %‘Eﬁ@ﬁagﬂ@w 2Bty AR M | it at i ve.

Thezlmmwomw Il now be illustrated by the foll ow ng non-1i mt| ng
EXAMPLES. 10 EXAMPLE 1 synthesis of (S -Z-Et I-8-nethyl-I|-thia-4 8-diarza
spiro(4. SJdecan 3- one EOSNH CH AF267B Step 1: Synthesis of

Sy ig af AF267(racgmate)s 2. Br onpbutyric acid (3.2 kg, 19.16 noo was _
5| nt I’Od]lJ-Mbd:albtébme(i@ihﬁ(dOi g,cssmw) hﬂtdﬂm&drask cydidhexu&/rerstiutyt Bleshol and aqueous

d I | | th
PeNBEsTh 24 e e o 8, 2085 T i AR o (Be Wit v 00
o 804607CH Gedepus cmmionia xae btdled ghrugh ﬁElsomhou\mlhmsn%@féhP 2-merseptabityis so t hat
t p%cla%ge%ltsxﬁ%%wc Q? & Qmﬁfﬁﬁxuﬁxé&?_ﬁﬁxéﬁﬁtﬂ{n Q.07 tf2) amnTJ]ﬁ weAGbjped) the esscgsxteh) vas
stirred a or 0 en C I ce a
Et AR WS ratrd tq Soflyx jand_é sefuting ﬂfgﬁ‘ﬁ’gﬁéﬁﬁ g’?l n§ é}" Do %f 20 min
0v\,h icjudobiekeme/teeribpipt eltoholoninmse (600 nﬂ)awasadded.t AR 155,011( solution bedome clewlkiadig) . The
| - Gerhs 20C,
'f| I et%dggﬂlﬁsog%%gﬁh%f 3§WI ?ﬁd né eran\‘/ivar m vvadttl%r (40-500).
(fhe reqetion miKEre g cad%m#d@ﬁ QR £ 5798 W@#M’@%Wdz
E (I eamtﬁ@ub@mﬂuﬁﬁ@a@%@mw&mm conadoldn@&mwaﬁmd\ﬁou)niesmm added

gm%%%gmhﬁ E e ég@f raﬁ; 45 2@9 gﬁw goo |ter ng alz?'lerThe

15 eq thedpw aqueous phasmmmareia(ﬂ atsitmmdeéasw wﬁtdqwoua pmw hydioaide @ERF3-88) 31) was.

3dq§rq oi | se: Wwas ‘Hﬂ lﬁml B ﬁw%m }P{teerlge"
uﬁé’wmé@@aﬂ%gggmm Ezsﬁeﬁ PO Rt R g Pas, The

. aq fifterad mp:dmlmd m§0&mtqokbww toiigtvh 72/EI§Ewderlihe snterpeedirosrercperbined and t he
- '?51 L5 a r ; :i‘ugugt% g{‘%ﬁﬁ'(ﬁu&ﬁﬁédcﬂﬁﬁ{@o? ofl1 85 hy 8flps Wie CHATIRATXERE (5 1) and
20 l 6 kg of wet The crude combined product was dissolved in 4.5 liter of hot water (95°C), .
filtered and the clear solunon was left at room temperature for 10 hrs, filtered and dried for 24 hrs (50
- °G.1mmHg)to give AF267 (l 048 kg, 50.7% yield). The filtrate was concentmted. 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;CHy), 1.7-1.8 (mm, CH;CHH),
25 - 1.96-2.07 (m), 230 (s, NCH;), 2.3-2.36 (m; 2H), 2.6-2.7 (bs, 2H), 3. 30 (dd, j = 8.7, 3.9Hz, 1H, SCH)
ppm. MS m/e 214(M"), 181(M*-SH); Anal. (C;oHigN,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®ASV (lot number JG 001)
Pump flow rate: 500 m/min
Pressure: 12.7 bar
" Column Temp 26°C
35  Moblie phase: Acetonitrile/EtOH 85:15
Concentration: 37 gr/l
uv Dett_action: 240/230 nm
o Following' elution the eluent was evaporated to dryness. -
Fist eluting enantiomer (AF267A): ee: 99.7 (687.1 gr; purity 99.3% ; Yield: 97%)




30 overnight; A |lower phase was forned. It was separated and extracted with
cycl ohexane. The cycl ohexane extracts were conbined with the upper phase,
cycl ohexane was renoved and the. WD 03/092580 PCT/IL 03/00357 34
2-mercaptobutyric (crude) acid was dried in vacuum (54C/ 2 nmmHg) to yield

2- mer captyadbtipsdsg acid (2.18 kg, 18.16 nol). Step 2! SyRthesdess;of AF267
(racemate). 5 - 2-Mercaptobutyric acid (705 g, 5.88 noles) and a m xture
of . cycl ohexane/tert-butyl alcohd (1;35(ww, 4.3 1) were introduced into

a f'aggoonaraamsewa&mmﬁsanmd 9%?59% yrs@@cy rﬁa&l%&sd to 40-60C. Gaseous
amonj_a 4'%1}5'5)% ed through the solutron til of nmost of the

2- mer &&3 ptC-gapsetpnife) wahiraryed by tfythet & da‘?ﬂ‘hﬂfl%i?@%laﬁnf’ VPP Bl i ng of

the adiypss.a was stopped, the reaction mixture.-was heated to reflux and a

| ut I ' : 10
zgcro )%%a%fég S?@E)E%éyjll‘ﬁ (ﬁ%tilg?ﬁg%d&?@%{l%@aﬁ%?p%s dadgeg After 1 hr, the

sat ution becone cl ear and t he bubbling of ammonia was renewed and after 13
hrs (gsdMpLBn: of piperidone and reaction tine aftervvards) t he reaction

m xtu W opled o pd | eft ove rugh. a ) e. . drochlorlc

aci d POR o et By o Yac G a8 vol une)

with Mms) (960 n1) was added and the mxture stirred for 1

h. The. solution obtained (pH 2-3) was cooled to 25C and 15 the | ower -

S h(ase was separated and nade basic w th agueous_ potassi um hydroxi de
&Jra‘i'é@%—ﬂt h&noH 0S¥k (ingimhydtate)owansperapé lightieliow. isMspefRiatTZhi ch
premqﬂ:ioak(w mmis ofyistal gyseah, arttoriastite dpass l;gfbupCBildlzlwamcr 16)1 84€10.894) (ltog) gl ve wet -
powd .8 [ n u R
fil tea_cf i‘ﬁzﬁo 123 @Pe:g“\?h Jé’%?«%{:ﬁ 6_?03) “\}laflf;gerzfl ge&‘ tr gY(ﬁ{W %‘H e sarre
_pr oc 4 eZHaEWT2R 33t Calpulatsd density, R @éMa’ﬂs,e"dmrdﬂMeﬁcm LPEF)ZZQMWI tiplied
by a phaCtoflechidn Lbdd - ﬂéﬁhﬁet@o'k@kﬂ‘em OmQﬁget@M%e?ep Moﬁa, %r@Ente ¢ hot
er of ho

E ele‘r“’(%gfg‘%mm ?‘ﬁ’? L&g 3‘)’51‘3%?]; %ﬁ“& %ﬁ?%d%‘llgsﬁ;g‘l q\‘{‘%"f’ﬁeﬁi‘o“r 70% etper at ur e
f.or D20.58% hadex rabgdee - E0< AR, d26 <e1d<126),r0 i214_<fnm$ca(n5ﬂbﬁloﬂ;scén widite) 2% @agspeed AF267
( 1. O?zadﬁg typre: hZﬁéhéﬁ,l;{ﬁlp@l: mﬂﬂgo fl§° Eﬁds%ﬁcc%ﬁﬁfﬁﬂéi&%ﬁ%th%@% cﬁ:gl ﬁ?r ni ght at

l'tered, washed vvat e@g rie g| Ve AF267 5 0,
- 10 An;‘enﬁ%mﬁﬁewm@il 26% Wéwenenal 33 rindspendeps refleptiens (R 13) S
1. 02 Bjjvoet iefleetidnsdept sepfal4td} 1.7-1.8 (m CHSCHH) 25 1. 96- 2 07 (m,.230 (s,

%@ﬁ—mﬁé@éﬁ@iﬁwﬁrﬁ%ﬂw%@% [ aitmenied o arbmaiaddalede 03 )
'8. 47 efinpuiedt @Fed @ Ff ASHEELXT;-8Dnkedlizslty@Bgens-were flacedNind ofed in® riting@odeSt ep 3
Chi r%ﬁ@ﬁ&ﬁ%'%d%ﬂﬁﬁ@@ﬁ@ﬁ@?ﬁﬁ&%ﬁ 2R fafaa% "ELE? indiPes kG005 f Or mance

Preparati've_Li quid Chromata CHI RALP ASV (I ‘ot number JG
001) Gpeshene T b dgiawiths 03 21 Wm%ﬁ@ed Ry 074p R bl nforrdhfatpeC 35
Mobi fdipbadtdit o Bed 08)ilirgdst @édabtitnSify=dT45.Conemats aedm.on: 37 gill

’).? Absolute configuration: The absolute configuration of the molecule was determined using Flack's

parameter approach and the alternative 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/petroleum

ether/methanol.



UV Detection: 240/230 run Follow ng elution the eluent was evaporated.to
dryness. First eluting enantioner.(AF267A): ee: 99.7 (687.1 gr, purity
99.3%; Yield: 97% WO 03/092580 PCT/ 1L03/00357 35 Second el uting

enanti omer (AF267B): ee: 99.8 (694.9 gr; 99.9%; Yield: 98% . Residual

sol vent (WOP30%s&x onitrile) was renmoved by further addi ticomugfoost hanol and
evaporation to dryness. By anal ogous synt heses, AF292 and ot her rel ated
conpounds may be prepared. 5 EXAMPLE 36: x- Ray Single crystal structure
anal ysis of Q 2-Ethyl-8-nmethyl-1-thia-4,8-diaza-spiro L4. Sldecan-3-one
(AF267B) 10 Crystal data: C, 0H18NZOS+H20( nohydrat ‘e), transparent, |ight
yel l ow, prisns, crystal size 0.2x0.20.4 bk crystal system

ort hor honbi c, space group: P212121 (No 16 C«a—ého 394 (10) (a;--90"),

b=20. 133 (2) ((3=90), c=5.856 (4) (T 99X from 25 reflection, T=1 10K
Vol ume=1224.2 (9) A3, Z= 4 Fw=202. 32N Tated density, Dc=1.092My/ nB,
Absorption coefficient, =:0. 232mn1 “aFa~sol l ection and treatnment:

Ri gaku AFC5R f our-ci rcle di $r act'CocEL B ) **gr aphi te 15 nonochr omat or

". 71073 A), 11461 reflectionsygoll Jfhet a range for data collection:
2.82 < 0:5 27.53 : Index rar%fs frog

-26 < k <26, 0 <1 <7, w
scan net hod, scan w dt h=1.2,&8an sp Jgin, typical half-height peak
wi dt h==0. 45, 3 standards coll % 7

A each, with a 3% change of
intensity; Reflections coll ect®d: 62 Fasur ement s, 2833 i ndependent
reflections [R (int) 0.0604, Bijvod}

ecgdcons kept separated]. 20
Solution and refinenent: structure/A®¥ ). direct. met hods ( SHELXS- 97) .
Ful l.-matrix | east-squares refinersg -m F2 (SHELXL-97). Idealized.

hydrogens were placed and refined |n§ r it pg node, water hydrogens found
fromthe difference Fourier map, 148 parﬁ'ﬁet"e-rs final R indices: R1=0.0671
(based on F) for data with 1 >2 sigma(l) wRk2 0. 1484: and R1=0. 0747 -
WR2=0. 1553 for all data,...goodness-of-fit on (EZ'H Brgest el ectron
density =0.745el13 ar ouﬁﬂtn&tmederRfEPAﬂS%iuiﬁ gf F?‘éﬁ? t3"on: The absol ute
configuration of the nolecule was determ ned using Flack's par amet er

' approacﬁ{&g&ﬁﬁe alternative refinenent of the enantioneric tw nning
corrpone met hods show unequi vocal |y that the present coordi nates

- bel gng Chirdl byathesiy of (R} 2-Bityd B witeehyl Ditfid-48Wdiatal spifof4.6 Be@in ndnk 0AM6]A  The cystal s
of this conpound were prepared from &rystaldization in toluene/petroleum
et her/ nmet hanol . WD 03/ 092580 PCT/ | /U@:/ 36 Hld4a 11146 Cl4 Hl4c

NH

N

l
AF267A
The asymmetric synthesis of AF267A was performed in order to model the synthesis of the S
enatiomer by using optically active 2-mercaptobutyric acid in the synthesis of AF267. Optically active
2-mercaptobutyric acid was synthesized starting from L-(+)-2-aminobutyric acid (I) which has the S
10  configuration. The amino acid was converted to (S)-2-bromobutyric acid (II) with retention of
configuration by treatment with sodium nitrite, potassium bromide and hydrobromic acid. The

Nenetr’

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

_ (R)-_(+)—N-benzyl-a-mcﬁiyl—benzylamine and compared to the spectrum 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 () (with inversion of configuration) by

treatment with cesium thiobenzoate in DMF. Debenzoylation of (IIY) was accomplished without
racemization by aminolysis (1IN ammonium hydroxide at room temperature).

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

ammonium acetate and 1-methyl-4-piperidone in boiling cyclbhexane. The crude reaction mixture was

SUBSTITUTE SHEET (RULE 26)



117a 1196 C 1Eo C6 H/6 HOo CIO Hsa 9 H66 C5 015 S1 H4 MSG C3 C2 M2c
013 C11 C12 M M HC2a Structure 1: ORTEP structure of C, oHI18N20S+H20
EXAMPLE 3: .5 Chiral synt hesis of (R - 2

Et hyl - 8-nmet hyl - | -t hi a- 4, 8-di aza- spi rof 4. 51deca. a- 3-one, AF267A H ONH N
AF267 mretric synt hesi s of AF267A was perforrred i n order to nodel
t he s%ﬂ{’g@ég‘%f the S enationmer by using opticall y {30357

2 nercapt obutyrl c acid in the 3ynthesis of AF267. Optically active

l&;ﬁ% i ' 51 nobutyric
aC| ?ié I ch %ﬁr@“@g%ﬂécongﬁzﬁgﬁﬁﬁﬁéﬁ% Fn ‘?c d&ﬂz(g%/gnverted to
(S)a@Q BBy ric acid (1) with retention of conflguratlon by treat nent
wWith sodiumnitrite, potassium brom de and hydrobrom c acid. The
enwp purity of the obtained brom de was checked by proton NWR
measured rn the presence of (R) (+) N—benzyl a rret hyl --benzyl am ne and -
xirabgyuthes 1¢8-mreth¥l-1t-thia-4i8diszacs . Tideicy pAIR67Bd at the sane
condltlmscomwﬁ. P& CHBIEE 19'ia GOLAMBIE 3 eeeestle&%e g%eam%eh_yisthl_s
&g_g 15 The brom de was converted to (R)-2- benzoylt hi obutyric acid (TIl)
configuration) by treatnment with cesiumthiobenzoate in
DIVF Debenzoyl ation of (111) was acconplished without racem zation by
Wﬁﬁs(lN anmoni um hydr oxi de at roomtenperature). The obtai ned
(R)- -rrercatobut ric aC|d was purlfled by distillation and then reacted
3 QL4 Giad. Srdigzasspine/d Hldecam3.one, AF?®one in boi l i ng cycl ohexane.
The crude reactlon m xture Q\ﬁsc UBST E SHEET (RULE 26) WD 03/092580
PCT/ U3/ 00357

S. _NH

|
H

AFZSZ
. To a cooled (1ce—salt bath) shned solutxon of AF267B (6.1gr, 0. 028mol) in dxchlommetlmne (60
ml) was added m—chloropexbenzolc acid (mCPBA) in small portions over a period of 15 min mCPBA
(70%, 7.02¢r, O. 028mol total). The m1x1ure was stirred for 1 hr and then treated with iron (II) chloride

15  (2.14ml of IM solution in water). Sturmg and cooling (-10 °C) were continued for 1 br and then

stirring continued: for 2 hrs at room temperature. Ethylene diamine (1.9 ml, 0.285 mol), sodium
* hydroxide (30.5ml 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
"didhlbmmeﬂ_mpe/peh‘olemn ether 1:1 (600ml) followed by dichloromethane (first 600m! then 300ml).
20 . ‘The combined extracts were dried (Na;SOy), 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. 1H_ NMR (CDCl5)
5 1.02 (t,j =THz, 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 (CDCl3) 5 11.50, 27.24, 42.87, 43.95, 44.10, 48.80, 64.22, 175.22 ppm:
25  MSm/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 fiom methanol-diethyl ether to give a white precipitate that was filtered and dried. 'H
 NMR (D;0) 5 0.78 (t, / =7.3Hz, 3H), 1.58 (m, 1H), 1.76 (m, 1H), 2.05 (m, 4H), 3.07 (m,"H), 3.30 (m,
' 2H),3.92(dd,j =19, 4.0Hz, 1H) ppm.



37 analyzed by GC on a chiral columm and found to contain AF267A
acconpanied by a small (2-3% anount of AF267B. EXAMPLE 4: 5 Chiral
ynthesis of (S)- 2-Ethyl-8-nethyl-1-thia-4, 8-diaza-spiro[4.5] decan-3-one
AF26713 This conpound is obtained as in EXAMPLE 3, except that the starting
mat er i (R)-2-bromobutyric acid. EXAMPLE 5: 10 Synthesis of (S)-
2 Et hyﬁjqogﬁ’ﬁggd4 8- di aza-spirof 4. 5] decan- 3- one, AF292’CT .0 S NHH
AF2112 To a cooled (ice-salt gt h) stirred solution of AF267B (6.1 gr,

0. 028np1) in dichl oronet hane ( m ) was added m chl or oper benzoi c acid

( §mal | portions over a period of 15 min nCPBA (70% 7.02gr,

0. OR&ianchs e fadphratidd6f MCILUEHRy1VEAfetH il RiiSel 8 dRka-shild[4. Afdad- NER: Rrsmated W th
|ronr{‘ml) chloride 15 (2.14m of 1M solution in water). Stirring and
coollgl’—ng‘( 10 C) were conti.nued for 1 hg and then stirring continued for 2
hrs at roomterrperature*&m{gene dirarf n ?1.9 m, 0.285 nol), sodium
hydr oxi de. (30. 5niL of 2N ague@us sol uti gn and petrol eum et her 40-60C (60
m) were .added. Affier ¥ shakithg tha | ayers were separated, the
aqueous | ayer was extractgd W th m xt f ' di chl ar onet hane/ petrol eum
ether 1:1 (600m) followed by dichloro jane (first 600mL then 300nil). 20
The conbi ned extracts wereNried (Na2SOHj, filtered and the sol vents were
renoved under reduced preslsure Fl ash dhr omat ography (silica-gel 60,
.230-400 nesh, Merck 1.0 gtion t hanol / chl or of or m anmoni um
‘hydr oxi de 10:89:1 v/v) @Qﬁ%e%em dugy‘%??:2 292. "H NMR (CDC13) S 1.02
S(t, j JWHZSGPWPP@ ?ﬂﬁedlﬂgt (@6 anip equipped with eﬁegne@ B4 apdpitdgén inlgt, @4 (in, 2H),
3.83 disipfopPledife (0076l 0,56 ubfin mﬂgg iMooy Thyried daaS0, 27 24,

__ ggncg,gmgﬁ Sn-pgg é%%‘é?p%g%?%pi@%@o%gﬁ%a@% N Plcodpy) - The

" f orav@tC fny 2@ 1ohdhi 4nid dhren@boled GV 8°CAM sbintiomsdf IAFDEA (0.13750gr, 0.6L myol) &d doy JEF f r om

e L OB R 4 7 1

102 ; (e pepgtion mxturs isgtitred for %qr_gn at37 @ Byl bromide (0,043mb 0SGmmol) labeled g theq (01117,

| t O1-E42t6n mﬁxd‘d/@aglﬁl%&ﬁ I mﬁ@?%éW%ngg for
pr e | a Z 0 ecan
ot%ee regg le ség-]fardé fs I;%m#itf_? g% 'Pl?\é soiv are temovecfj un% reguocec{ ’

- first using a water pump at 25°C for 20 min and then an oil pump (~4mm Hg) at ~60°C for ~30 min
- . (using a needle which introduced a stream of air to remove the solvent faster). Flash chromatography of
15 . the residue gives racemic AF267 (95mg, ~86% yield). Preparative chiral HPLC may be used to separate
. the enantiomers. By followmg the above procedure using ethyl bromide which was not labelled,
p:eparauve HPLC of 60mg of the racemate obtmned after flash chromatography afforded
non-isotopically labeled AF267B (17.6mg).

20 EXAMPLE7:
" Synthes lsof (S)-2-Ethyl-8-methyl-8-oxy- 1 -thia-4,8-diaza-spiro[4.5]decan-3-one, AF299
L CH,CH o)

D

NH

e

- O’b’I
CH,

: AF299
| A solution of mCPBA (70%, 2.62gr, 10.64mmol) in dichloromethane (40ml) was added slowly
(0.5 hr) to a cold (0 °C) and stlrred 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/chloroform/
. ammonium hydroxide 10:89:1 v/v) of the residue and precipitation of the product as a solid from
- methanol-acetonitrile gave the N-oxide, AF299; '"H NMR (CDCL;) § 0.99 (t, j = 7.3 Hz, CH;CH,), 1.74.



- N VAC] - AF267B ["C] - AF-267A 5 In a septum capped dried flask (10 m).
equi pped with a nagnetic bar and nitrogen inlet, a solution of
di i sopropylam ne (0.078 nil, 0.56 nmol) in dry THE (1.4ml) is introduced by
a syringe and cooled to OC. n BuLi (09 Min hexane, 0.62 nil, 0.56 mmuol)
is add% 03 eaction mxture is stirred at OC for Z’W3%3$Ed t hen cool ed
to 78C. A"solution of AF287 (0.1375 or, 0.51 nmmol) R (0.4 M)
and dry NCI'-di methyl - NAT' - pr oyl ene urea (DVPU) (0 6nml) is added dropw se

br oA G Bt p aedeiae B0, A5E60 G BV RICWE ‘addea 11

one3.gfdd,ij 613,741 §:84 He NIRCH{CH)@pm M infed@Mbo rise to room tenperature and

the reaction >m xture.is stirred for an additional 4h. The solvents are

rempoved under reduced pressure, first using a water punp at 25C for 20 min

andEXAMRLE oi | _punp (--4nmm Hg) at --60C for -30 min (using a needl e which
Syckes -2 Eftrgl Brpnadfiyl. -100-thiHB @ . Flash :

chrorrat ography of IS t he resHy glv racem c AF267 (95ng, -86%yield).

Preparative chiral BPLC may be us oseparate the enautioners. By

foll ow ng the above procedure usi$ig sathyl -brom de whi ch was not | abell ed,

preparative EPLC of 60ng of ther te obtained after flash

chromat'ography af forded non-isot ally | abel ed AF267B (17.6ng). 20

-met hyl - 8-oxy-1-this-4.8-dicta-spiro

j 4. 5Jdecan 3-one. AF799 CHsCHO Nf& -OCHa AF299 A solution of nCPBA

(70% 2.62gr," 10.64mmol) in dichl ororret hane (40mL) was added slowy . (0.5'

hr) toa cold (0 C and stirred s68f3ion of AF267B (2.07gr, 9.67miol) i

d| chl ommbmmemm 7212 9.008ukdb)ein Cvenddr i (R.Gml) atak cudlal (iemeate chathiend he r eact | on

35415558 Qs WO EHR SR MG i0kneh Mt Vhs @g@rggb golvent vas

rem)ve under ressure r-omat ogr aphy ( EF'Chl or of or m

Pé?@ldeoqfim pthg cepling bagf wasiremqvedsind ke rgsopm@irpwesstireh of t he
opr Qﬂb&h@eﬁmﬁ@b&eﬂm mmmﬁwlm&aaﬁmﬁmbtﬁemenw te, AF299;. "H .

juh oty 33;,(%%%9,}32;%?2;#%&? B ory. 336
( s, (2x300m)) ynd BECwith oyl @eetatel(1X50nE). T drianicNixlracts VBrE®mbikef, dried(MeSOB. 84 Hz, -
C'WBQ%VQE% 8zpdthity. 28oh &Mdnlatogkiify EliEa 51 68 2DUALRER, Niercl 149388, CHICH 0 NH
_ elution with methanol/chloroform/ammonium hydroxide 10:89:1 v/v) gave AF300. 'HNMR (CDCl;) &
15 119 (tj="73Hz, 3H, CH;), 1.85-2.0 (m, SH), 2.17 (m, 1H), 2.27 (m, 1H), 2.34 (5, 3H, NCH;), 2.6 (m,
© 2H),330(dd,j=3.56, 11.13 Hz, CH;CH,CH), 6.37 (br NH) ppm ; MS (EI) m/e 230 (M).

20 . AF298 - :
To a cold (0°C) solution of diisopropylamine (0.28ml, 0.002mol) in dry THF (12:nl) under argon -
atmosphere was added a solution of n-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 (ml)
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 ane 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 -
- temperatufe. The reaction mixture was added fo"chloro_form (200ml) and the organic phase was washed
with water (2x20ml), separated and dried. The solvent. was evaporated and flash _chroma_tog_xfapl__ly.




CH3 AF300 A solution of AF267B (1.72gr, 0.008nol) in water (2.5m) was
cooled (ice-water- bath) and trifluoroacetic acid (3.5 nm) was added. To
the cold stirred obtained m xture was added hydrogen peroxide (30%
0.57ml, 0.008nol), the cooling bath was renoved and the reaction m xture
was st room tenperature over night. Sodi um sulfite was added and
t he prg;oggﬂégsol ution was adjusted to 9 wth a sat ¥ /‘Eﬁ? Tution of

sodi um car bonate. The aqueous gbase was extracted w th dichl oronmet han

contPE i BREERIGIAA T Yo 68 BE Ol fER RS 210 TE

chrﬁhﬁ’tﬁ@éﬂaéﬁycﬂ 1.7-2 3 (mcTHBQ: 3128@%@1)3%@*2 We(rrclei), 89BehLj= 9élfﬂl&| on with
met @ &Eﬁ@nwmb fe7d M/ M5 pfféyR) MFR00. ' H NWVR
(CDClB) iaale m 2 73Hz¥&gly—lml CHB)QB it 0 (m smm 17 (m 1H),

. 2.27 (m1H, 2. 34 (s 311 NCH3), 2.6 (m 213) 330 (dd, | 3.56, 11. 13
iz, EKHMBHB(IB%) 6. 37 (br NH) ppm I\/IS (FS) me 230 (M). EXAI\/PLE 9:
Sy nhas }§ XG4 5-6d; £ L1 4 - i@ 1decan
Spi T .5 an- 3- one S 0 0 (00 51 uti on of
di i 28¥eop¥tan ne (0.28ml, O. 002rm|8 in dry THE (12mL) under argon
at rosphere was added a sol«f\o n butyllithium(1.4Min hexane, 1.4mi,

0.002nol ), the mixture was stirgded®for 20 nmin and then cooled to -78 C. A
sol ution of AF287 (0.41g, O. TBF (3nml) was added dropw se
(10nmi n) and the resulting mxfuré Ga lrred at -78C for additional 10m n.
25 Acet al dehyde (0.854 0. 015 was added in one portion and after ten mn
‘at' -78C acetic acid (O Ilm,.(Q.002mol) was added in one portion and the
.terrperature was allowed. to raise to room tenperature. The reaction

m xture was added to chl orof o’Nﬁ’P‘{ 200nTL) and the orgam ¢ phase was washed

"W th Wﬁﬁ@ﬁacéﬁ{@% ﬁl-m@mgg at ed and.

RS R e ek o N e

61. @ébling bath fwas -rﬁmﬁﬁtliﬂd 1 the Jddcti@HBcturd wks Euﬁd(mmﬂ-@nme&nﬂé. frs40 i, NCH3)

- 2. 60pgo B0 i 211.37%510 od7mo %aél&‘&éd (dudil hbddiion P mberife Gt 11 . -
e A g T T e

4 Saﬁb@ha'e oS¢ripit] Dxcﬂbﬂbﬁleﬁﬁhe (390)1&6 waéxlimﬁ. ThelredcionGhixturSwadwashadRith | nto a -
2 Pt o s i g (8.
- (silica, ethyl acetate/methanol/aqueous ammonia 10/2/0.1) ¢ gave AF700 (0.46¢r, O 0015mol). "H-NMR
' (CDCh, 300 :MHZ) 50. 94(t, _] =7.14Hz, 3H, CHy), l 64—-1 77(m, 3H, CHH + CH;) 1.88-2. OO(m, 3H,
- CHH + CHz) 2. 15-2.Z9(br ZH, CHz), 2.29(8, 3H, NCH;), 2.51-2 60(br ‘2H, CHy), 4.24(dd, j =
199,372 Hz, 1H, SCH), 721(app. t,j = 8.53 Hz,ZH,Ar),807-8 12(m,2H,Ar)
20

irol4.5] decan- 3-one, AF287.

S : AF287
: . A solution of §-Methyl-1-thia-4,8-diaza-spiro[4.5]decan-3-one (AF277 5.13g, 0.0275 mol),
25 'ifbrmaldehyde (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 (10ml) was added and the solvent
was.evaporated. Boiling pentane (100ml) 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 coliected and identified as AF287 (4.6gr, 63% yield). 'H-NMR (CDCh) & -




10 added AF267B (1.5g, 0.007nmol) in small portions over a period of 15 men

under argon atnosphere. The cooling bath was renoved and the reaction

m xture was stirred at roomtenperature for 40 mn. 4-fluorobenzyl sul fonyl

chI oride. (137g, 0.007npl) was added. (during the addition the terrperature
k‘g é}§ Iow 20 C, cooling bath) and the reaction m xture was.:|left at

roomt Brp? 2% e under argon at nosphere overni ght. BCERI508352t hane (100

m ) vvas added. The reactlon m xtiure was washed with 15 water (20 nm) the

ey Re R ER BT o iy e B CEie7 R o b A0S AHb (L0/ 210, 1)

gavéHASOHf),‘(G(ﬂﬁlj,rNCmNﬁlﬁ%lml(EDMNMMﬂ(m@W 300 MHz) S 0.94(t, j = 7.14
Hz, 31L CH3), 1.64=1.77(m 31, CRH + CH2), 1.88-2.00(m 315, CHH + CH2),
2 .15 2. 29ébr .2H, CH2), . 229(s, 311, NCR3), 251-2.60(br, 211, CH2),

4.2 99 3.72 Hz, 114, SCH), 7.21(app. Q= 8.53 Hz, 21 Ar),

8. 0_,_@ naf 21§ﬂwAr )4432QxE%AMoﬂ:&nvl)SvaIrﬂtﬁﬁi S 19Kia-8-A\kdi

r ol |§| 923!61@1@-‘,91 J{lyl 1-thia- 4.8-diaza- spiro[4.5] decan- 3 one. AF287 . o
AF2 T of 8-Methyl -1 -thia-4, 8-di aza-spiro[4.5] decan-3-one (AF277
5.13g, 0.0275 nol), 25 f ehyde (37% solution, 2.75m), and
pyrrolidine (23mL, 0.0275n®le)lin et hanol 23mM ) was refluxed for 4h, then

. left at roomtenperature o Mive Om) was added. and the
sol vent was evaporated Boflin
d

L) was added to the.residue
and the solution was decan e tridHnratiori with hot pentane was

repeated four tines, the perfEane | ayers were. conbii ned, cooled to OC and
the precipitate was collected and identified as AP287 (4.6gr, 63%yield).
"H NWVR (CDClB) 8 WO 03/ 0928884 PCT/I1.03/00357 41 1.69-1.77(m 5H),

2.20-2.29 2.43-2 58 6 2
3.50 (sg‘ s %?F’%? 31?43 6@&?%23 "Cg%“‘"% E“EW") Q@'ég"zgg’?@% (18]8 2)4
70. dEmmwﬂzodl sﬁﬂ@@e{éﬁzgroq 0026@1h§4¢4-dum(3t9y1mnmydéine OMAPHOS3ENVY ) -

18- Med0Yémol)L int diktAoroftetngl 5@6@1 ﬁglwa%mdaﬁm& @S dfYs Pk fehctisn N 1\ O N

(1 S BRURD 1 v ErAs e. ait X ”d§ Sl S 76m1) and

4- dichaomatppraphiyr(sifisa; CHChMeOBNNROH 9/ 198 igave thetitd. @@ﬁ@m Whichrwad fritrated oret hane
( 12%&@%@;&1&&5@%@&%@%&@&%& ipbidicRs, thén u?eaﬂamwﬁfa GRALhdORe M Xxture

i oohaneh bl s et & g dhe éﬁgem%ﬁa Cieh) $5reomas %e'aa%n?ﬂeed?.“??? ated
sonmunztz mmmmmmp 84.01 (t,j = 7.4Hz, 3H, CH;CH,), 1.50 (m, 1H), 1.59 (m, 1H),
1.61-1.73 (m, 1€, CH;CHH), 2.1-2.15 (m, 1H, CH,CHH), 2.18 (dt, j = 12.4, 2.4Hz, 1H), 2.29 (s, 3H,
NCH), 2.33 (m, 1H), 2.83 (m, 2H), 2.99 (dt, j = 12.55, 4.39 Hz, 1H), 3.01 (t, / = 7.42Hz, 2H, CHy),
3.16 (dt, j = 12.7, 4.39Hz; 1H), 328 (m, 2H), 3.67 (dd, j = 8.9, 4.18Hz, 1H, SCH), 7.04 (br s, C=CH),
7.11:(t j = 7.8Hz, AH), 7.18 (t, j = 7.1Hz, ArH), 7.34 (d, j = 8.08Hz, ArH), 7.64 (d, j = 7.58Hz, ArH),
20 - 8.01 (br NH) ppm; MS (E) m/e 385 M("), 214, 181, 171,143, 130 (100%).
' When the starting material_ is AF26.7B, the enantiomer AF704B is obtained.

EXAMPLE 13:
. Syuthesis of 2-Ethyl- 4-[2-(1H-indol-3-yD)-ethyl]- 8-methyl- 1-thia- 4 8-diaza-spiro {4.5]decan- 3-one,

25  AF703
)
RS ws
D
: H
)

AF703
_ '_:In,a three-necked flask equipped with a magnetic stirrer.aqd Dean-Stark and dropping funnel a
' solution of 2-mercaptobutyric acid (7.38gr, 0.065mol) in a mixture of t-butanol/cyclohexane (30/104




I n acetone. The solution was filtered to renove the inpurities, then the
acetone was evaporated and the obtained thick oil was triturated in ether.
The obtained solid (AF704), 400nmg, was filtered and dried. 15 I\/p.

122.5-124.5 C;1H NVR (CDA 3) S 1.01(1, j = 7.4Hz, 31% CH3CH2), 1.50 (m
1H), 1.59 1H), 1.61-1.73 (m 1H, CH3CHH), 2.1-2.15 | H, CHSCHH)
2.18 WP”}“’ 124 2.4H7, 1H), 2.29 (s, 31L NCFB)PE’“%%} 2.83
(m2H) 299(dtj:1255 §39Hz 1H) 301(tj:742Hz 211 CHz) ,

3.16 12.7, 4. 39Hz, (61‘ j = 8.9, 4.18Hz,
© gD bt 49 SCBptaning (10,525 0 0Bioty wpy diny i fouk poriats GOm = 7 oy
Ar o, redctiBe nfigture] was RindHb, adaitibhel 4Pmid snd, thdn Heatéd 58 rkflux Al Holutio?@f 8. 01( br  NH)

e Plalbg ool Sl Bhitine S0k s o Bk, 51111

13:
Sy fironwise duting o fepd the gpfux cpptinued Sor. Ty, (ml ayaty Was cdleﬁ@@)hymﬁqe ehi a-

:h

5.8- mﬁ V) was abald Gadl pHD-3) e aqﬁ&:uApﬂZQ%asQ»epa&t&L bhsifield td\pEAFOTWith | na

th ed fl d d Dean- Stark d

dr S “e?mmﬁw%a&dﬁq“wﬁwwgh%@ﬁ‘i% Bt Dieiotzaat PRt Y3801, o6emol ) i n
a dnodand@xeablventbus mnmwdcmah@mmwmwcmmmmmm ROV 1QPeDH3/ 00357 42
9" Q3 Tresidal B AR kgc u&rmwﬁ.%%%%@g are AF9ES A Mpes added in

four aqrtrons (20 eact | rred for addl tional
TR e R A R PR R R

0 ( GsHBmBl (€ 3A4RCH), 2. snsmmmmm mld (nmlﬂo,memaaw (ﬁﬁﬁzﬂ)leélgmsgm, 0349 was added

LS

cof 2 &gy SSRP e, BERE A 03ty R 1) AR G Tttt "The

ané@u%l?)@ééd =S 754é15é9§% &H, All!sﬁs’l ¥ @d =t’b4PE¥HlILG“W t7 F(7 (ds bF Gﬂﬁféh 1Hf potassium

hydempcs.0e gpstracted with dichloronethane. The organic phase was

separ at ed, ried and the sol vent was evaporated. Flash chromatography

(silica, CHC13/ MeOH NHAOH 90/ 10/1) of the residue gave the title conmpound.

ReEXﬁhrfPJJEIMzatmn from boi | i ng hexane gave pure AF703. "H NMR (CDA 3) S

- gt ) (L Re1egfd, 1.71-1.80 (m 1H, CH3CHH),
(m 2H), 3.05-3.10 (m 2H),

3.41-3.49 (m 1H), 3. 51- 3. 65( -l 1) '3.80 (dd, J = 8.8, 39Hz, 1H, SCH),
7.02 (d, j = 2.32Hz, 1H, ArH), (ddd, j =735, 735, 1.17Hz, 1H, |
ArH),.7.20 (ddd, j = 7.45,7. 45, Az, 1H, ArH), 7.35 (d, j = 7.4Hz, 1H, .

ArHy, 7.77 (d, j = 7.42Hz, 1H, 8.03 (brNIl) ppm |5 EXAVPLE 14:

-Synt hesi s of 2.8-Dinethyl-1 thija-3. 8-di aza- spiro[ 4, 5] dec- 2- ene AF150(S)

- GH3

30

N
\

AF150(S)

Step:1: Svnthes:s of 4 acetammomeﬂlvl)—l-methvl»vmdmmm iodide. .
To a cold (ice-water bath) solution of 4-picolylamine (1070gr, '9.9mol) in methanol (3 1) wds
added dropwise acetic anhydride (1400gr, 13.7mol). During addition the reaction temperature was kept
between 10 and 30°C. When the addition of the rcagedt was compicte the reaction mixture was left

— overnight at room temperature. lodomethane (800ml, 24.8mol) was added to the reaction mixture which
was cooled with water bath, under nitrogen- atmosphere; During addition the reaction temperature was

- kept below 25°C. When the addition was complete, the reaction mixture was protected from light and
~left at room'tempemmre overnight. The excess-iodomethane was evaporated, crystallization was
indxiced, the reaction mixture was cooled (ice bath) and isopropanol (1.5 I) was added. The reaction

- -mixture was left at -30°C ovemight, the precipitate was filtered off, washed with isopropanoi_ and dried.
‘4-(Acetaminomethyl)-1-methyl-pyridinium iodide (2043gr, 7mol) was obtained as yellow powder
(71%yield). 'H-NMR (D,0) & 2:10 (s, CH;CO), 4.32 (s, CH;N"), 4.63 (s, CHLNHCO), 7.89 (d, j =
6.6Hz, 2H), 8.67 (d, j = 6.6Hz, 2H) ppm. |




NS N AFISQ(S) S1: Synthesis of4jacetam none % 1~1-net hyl ~ri di ni um

I odide. To a .cold (ice-water bath) solution.of 4-picolylamne (1070gr,
9.9nol) in nmethanol (3 1) was A added dropw se acetic anhydride

(1400gr, 13. 7mol ). During addition the reaction tenperature was kept

bet weeg%}&ﬁ,@% 30C. When the addition of the reagent was conplete.the
reacti fe was left overni ght at room tenperat PCAALOY Y3 et hane
(800mL, 24.8npl) was added to 4zhe reaction m xture which was cooled with
wat er bat h under nitrcre.n at rmsphe e. During addition the reaction

te RARF A BBINOPARDYCENUNATEE on was conplete, the
r eact i o stifired: sohgionas mAmmm)armdmmwm Tslide] (@ DRkgat6.vbnande mper at ur e

S . | n was
%%QE rgérgnetgi(?ﬁ%“n‘i%&gfure was g/\@;sp%ﬁ,g I ce batsgt)@:réﬁg% %re& Hﬁnol (1.5 1)
mgweednmﬁewmwwdﬁ roqm fempeatuge, and @FPS dpr ampdditiopal Hﬁl‘ ﬁf\?fg
spr eﬁloﬂinhﬁtv&s \ﬂ&&e& off hﬂrmea%msmdum @18 1). o plicard iR tlﬁdmdirme cdded

o OB ATRARY b sl fan s R °9WER$%$°§%£(”%8A§SE§“& i S (e
cnmped mﬂsyaf()H sol @i NFHES)spengios 9rag epoled ta-60°COTHS. @P@etmaﬂ; wagfilirod off, | = 6. 6Hz,
2 LyradREd Wit ehy? R84 B AndAeild (9%)0NZ R thidkdideWaPobainedy Nt hesi s of

1- met hyl - 4- N-t hi oacet'yl am nonet'hyl"pyri di ni umiodide A stirred solution of
4 Acet am norret hyI ) - 1 rret hyI pyr| d| n| um i odi de (1.92kg, 6.5nmol) and
. X 2) 5oy . 4k dla 3 -v;y:-‘unlull e (6 1) was warned to 80C
for Q:!@ rature and
sti rre %usrpl-%ﬁoga%fq?fm&ﬂ%ﬁ& H’Ers l&?:&llH&ﬁe ﬁ@ gﬂmﬁl oam egﬂmgsk?ﬁa?e?ed of f and
wasweier (G2 B wasenrenared rin 28 1(faslgand stinpd af peony (ATREABE. hsAuior £ SR dded
-et hpgrolyaAdeAB83gf, h@lhognﬁwan&qmupwrhaga eroeérlapeadd bmshsomatae 73C a - .
nNoxj ous gas was rappe ¢ pensi on was
coo H“th“ ﬁ@##&a@% T&&B%WN%& ﬁ)@% wﬁk t'hyl acetate
"li Zle}ﬂlaanGQDmIbdaS(ad&)mdszkggms anthQdéO mssmmaate 8o 81‘@6 aédedsynt hesis .
| FiiRbirtel Vel ARLdY dvarRi RO chh?oz&néﬁab@ B Rwas QQAY sriditihg waUs pensi on

'.mtanme%eﬂ rlssm%a" i aﬁw@'a onee e ‘”“ h?v%ﬁ» T R Mo atut e, A
- s0| etlérofornd {1 B el water (QX05). dhyﬂtuwevaemjeq,amohemwo)ns phasammasertricted With was added
dro&}f%@g’&f?‘(%ﬁ elf‘ ﬂ@rl%%l ¢ Qhaset Werb lcombindd Ald il JARITPE% Aolind MRSulAR Nt ai ned

bel ow reaction mxture was stirred for 2 h at rogmte erature, 15

2Q=t heohsion (23 dhilfre Rausouscrhesg Vs pxEactef withye W@bﬂt Doritie greppjp ® Sodi um

: car&ﬁibﬁee.ht &r?eaQ)rv”&)mAfgﬂ&tuﬁ\dﬁﬂ’de faebd ahd) Corcait@foll GAeidnk (1S § W dadd, ldreefl e '
‘over ni ane an [ nti nue or
B asssg‘Fﬁﬁ f"B?}? %ﬁ%ﬁﬁ%@%% 8?e°'rér§0t[/% #"ﬂ’gces (liedvg%lm ch was
' Wasﬁmlcdmﬁ;rwashaﬂlmﬁl@é@unnﬂim)anédwdmﬁ)@ %@Bi)hloam‘iq wasrobtainedo®p-decant ed,

- andy4ghe. HAaR ﬁgep%?lve@,swﬁmt i 4.4% (s @ﬁ@g)oiwmm% Roslgm, 2HHe Or gani c

- ph We hed W t 10% di | ut
2 2a§§3i§ r@aﬁﬁ%@ﬁ@a@&&é%@%@a@?éﬁe ‘S/ﬁ% c ldlﬁgflg rh% ') Zg’?hg B?Sam c
phaspss 1095160%), 109, 96, 94, 82, 70.

Step 4: Synthesis of 2.8-dimethyl-1-thia-3,8-diaza-spiro[4.5]dec-2-ene AF150(S) :
In three-necked round bottom flask (5 1) equipped with a mechanical stirrer, polyphosphoric acid:
30  (2.1kg) was stirred and heated to 100 °C. The thicacetamide (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 aqueous solution of sodium - -
carbonate (25%, 10 1). The basicity was raised by addition of aqueous sodium hydroxide solution (50%, -
350ml). The reaction mixture was extracted with chloroform (2x3 1), the organic phases were
35  combined, dried (Ne;SO;) and evaporated. The residue was dissolved in petroleum ether (3.5 I) to give
" a solution and small amount of insoluble material. Evaporation of the petroleum ether solution gave
crude AF150(S). The described procedure was repeated and the crude AF 150(S) from the combined-
batches was treated with activated carbon and was distilled twice ander reduced pressure (0.SmmHg, 61




conbi ned, dried over magnesium sulfate, filtered and concentrated. Acetone
(1.5 1) was added, the. suspension was stirred for 30 mn at room
tenperature and for 45 mn at OC. The thioacetam de was filtered off;
washed with acetone (1.5 1) and dried (50C). 860gr of thioacetam de was
obt ai ned 140C;, "H NMR (CDC13) S 221 (m 2H), 236 (s CHBN) 236 (s,
043(:5),“"20@;25(89 211), 2.95 (m 2H), 25 4.23 (d, CH2NGUILAM9EST v CH) ),
7.41(bs; NH) ppm M nie 184 (Mr) 151, 150, 149, 141, 140, 126, 114, 109
(100%, 109, 96, 94, 82, 70. Step 4: nt hesis of 2 di methyl -1 -t hia-3
8- d?@ztags'plAM{MS)E(?m globahgiclf 40865 H (ﬁ%ﬂﬁééﬁé}méﬂhalgéﬁ%mflask (5
1) BHCEH, I IRQC-OPEBY prhaph e magerd 30 (2. 1kg) was
stlgrﬂetg andswgpggﬂ{%@qgo %ﬁglh’t hlqoacgt am de (840gr) was added in small
portion. At the . end of the addition the tenperature was raised to 170 C
andeXAMPLBasper at ure. was maintained for 2-3hrs. The hot reaction m Xxture
ﬂ gglega@m APdogt i on of sodium carbonate
y addition of aqueous sodi um hydroxi de
sol ution (50% 350nl). The re%}—r—eﬂNm xture was extracted with chl oroform
(2x3 1), the organi c phases ver eg 35 onbi ned, dried (Na2SO4) and
evaporated. The residue was di ssO din petr'ol eumether (3.5 1) to give a
'solution and snall anount of inspluble material. Evaporation of the
petrol eum et her solution gave ctudg)AF150(S). The descri bed procedure was
repeated and the crude AF150(S) frim_the conbi ned batches was treated with
activated carbon and was distilledltQvice under reduced pressure (0.5mHg,
61 WO 03/ 092580 PCT/ U3/ 00357 44,00 .to give AFL50(S) (>12Kg, global yield
of 40% . - H NVR (CDC13) S 1.8-2. m 4H), 2.18 (t, 3H CH3Q), 228(s
3H, GM)solmﬁan&f@mhloidﬂprbﬁﬂ) a@qhnnCBB'A,((D}OEGI&ﬂlmmOf) xm@chlwnme( ). EXAMPLE

:'l8 oxli d%ﬁ{ﬁ%@bﬁgﬁ T\lﬁll‘gmp,&ggg?bks) E%rlsgﬁsng?dﬂn? chI or- SE) bnﬁg%Pgl%rc?ge NCPBA,
( 1. Te@ejion v@s stirrediRbropmitepgratie Qyemieh ﬁ&%ﬂ@g@ﬁ% the peaction PEMAD 1y to a
1?2213%1?@& og;naﬁﬁﬂm” dnn(g (tiaummkj(&&hafmlo)ofom H49) heees tAMGh@élégl() wli;ﬁy ). o Tthﬁe .

B e AL AT

x (I\/bnq:kkimet'a’arf@ (léihliSr“@f dsedn "HINR GAMEAFCRSE:) (20895 PHYL G 7 B | i ne
sol ?ﬁﬂigg@t MRS sjg %{:&mﬁo 3wl apﬁl{)al%(qh#e.(lsaz,lmmqae)é%pcllg) sgl id
i Aot ko St B o i 1)

18. 2510, $09, Tb4356; @, 70335 (m 2A) 4.03. (g, j = 1.5Hz, CH2NC) ppm | R(CHCL3)

2047, 1636, 1448, 1153, 931, 664 .cmi; MS(El) 200 (M, 184,182, 149, 141, 140,

126, 15 110, 109, 108, 96, 82, 70. EXAWE 16: , 400
'EXAMPLE 16:

esis of 2-Methyl-1-thia-3 8-diaza-spiro[4.5]dec-2-ene. 400

N

S

N

N
H
N AF400
20 A solution of AF406 (2gr, 0.01mol) in chloroform (10ml) was cooled to -10°C - -5°C in an
| ice-salt bath. A solution of FeCl, (1M, 0.7ml) was added and the two phase reaction mixture was stirred
for 4.5h. The color of the reaction mixture changes with tlme from dark green to dark orange-brown. To
the cooled reaction mixture was added cautiously a. mxxture of peﬁoleum-edmr (10ml), ethylene
.+ diamine (600mg, 0. Olmol) and 2N sodium hydroxide (10ml, 0.02mol). The pH of the water phase was

" 25 13.The ergamc was separawd and the aqueous phase was extracted with chloroform, acidified with SN
. HCltopH=9 and emacted agzun with chloroform. All the organic fractions were combined, dried on
- _potassium carbonate, filtered snd evapomted. Chmmatography [silica-gel (RIEDEL DE Haea 31607),



. thyl 1-thin-3,8-diaza-spi %4 5)dec-2-ene AF Errrttiesis of 2=Me AF400 20

5

.chI or of or m net hanol / ammoni a( 33%

15

20

A solution of AF406 (2gr, Odnol) in chloroform (1 OM) was cooled to -10C
- -5Cin an ice-salt bath. A solution of FeCl2 (1M O0.7nl) was added and
the two phase reaction mxture was stirred for 4.5h. The color of the
reaction m xture changes with tinme fromdark green to dark orange-brown. To
the coNEWWBEtion mi xture was added cautiously a. RGHBAHGF |
petrol eumether (I Or), ethylgne dian ne (600rrg, O drol) and 2N sodi um

R

aciigizfiineZHN2.R 9Vt FMN 1.88] 302 PiHns 28),3003 (RX2HAEDEW, A6 8Hz, @) pp MO M orm Al |
thqggmqgﬁégmt i ons -were conbi ned, dri ed_ on potassium car bonat e,

fil porat ed. Chronatography [silica-gel (R EDEL DE Haen 31607),
WO 03/ 092580 PCT/ MB/ 00357 45 CHC13: MeOH: NH4O 90/ 9111 of the residue gave
AFMUO,OC 'HNI\/R(CDC13) 6 1.74(m 2H) 1.92 (m 2H), 2.19 (%

.0 3 = 1.8Hz, 2H) ppm M5

2- NEthyI 8- rrethyl d3 I-thla Sﬁdj_azﬁ-splrow 5]dec 2-eneyAF402 N N CD3
AF402 To a stirred cold (ice-water—path) solution of 4-picolyamne (50 g,
0.462npl) i'n nmethanol (200ml) #&eegtit anhydride (75: g, 0.735nmpl) was added
slowy (lhr). The tenperature w pt at 10-15C during 10 the addition.
The reaction mxture was |left"’ ght at roomtenperature. TLC [silica,
~10:1 (v/v)] showed one spot at Rf
.0.4. Ile product, N-Pyridin-4-ylnethyl - acetam de was not isolated and
was processed to the next step. P@D, of the reaction m xture (43ml) was
evapor at ed. The acet ani de -sal t abt ained as yellow oil (14.5g). Part. of
the oil (199, a).06npl) was. di ssol ved i n net hanol (40nl % ?S}téi” d under
ni't rog@ﬂaﬂf?d&ﬂﬁﬁ%"pﬁ%?"é’a‘am “BPQ)?%J?‘M EO2meRs (10g, |
0. Q&mhih)‘dﬂ&e(MQ@GBSM)%W@BM%MM%@W%M& I6eHCC idmingi Xt ur e at _
5C,..Ihe reaction m v 2! gptl 5)]% Aolo n’&ggfgture t hen -
trldf %P‘tvm c'e”vm“ Phe §08§ gl&4&" cet am'do- met%tP rrethyl_ d3
py rchlemm{mﬂraewae@om@%b@a gréd("é‘@] °GV\P'§“0FR°EI | RE Tosﬂ S
chlrg 0&{ Q%%ﬁmlna(&ﬁﬁdma%iwk&ﬁénﬁ?wg one spot alg_ RfE
X- - redyce t he nex t. further ification. -
To a cg}"ﬁ {ﬁgﬁg"%ﬁ? ?Msﬁsﬁw&gﬁ%‘%ﬁ% tb %ag Wi n
rre toll (b 5 g) ( Pe@tndE Yhevildd fg, Mi06mol) was dissmphemthn@bﬁiom mmmgqnz. 9gr, - -
0. %g%d W@i EYodofinbn® (1OE 0.0761DCKAL 4468, WadndRh il ned at
5 S%P Emg eactlﬁm%%gt S?C{g Was é(g|¢?%d for addltlgdr’lal 1rs£at room
temperatumo ﬂzemc&onmudm‘eat 5-25°C. The reaction mixture was left ovemnight at room -
temperature then tnun'ated tmce wuh cther - - (2x200mb). 4-(Acetam1do— methyl)- 1-methyl-
d;-pyridiniumm iodide was obtmned as yellow solid TLC [silica, chloroform/methanol/ammonia(33%)
90:10:1 (viv)] showed one spot at Rf ~0.05] ‘and was reduced .in the next step without further
purification. '
To a cold (ice-water bath) solution of the pyridinum jodode salt in methanol (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 ovemnight without stirring. The solvent was evaporated. N-(I-methyl-

25  d;-1,2,3,6,-tetrahydropyridine-4-ylmethyl)- acetamide was obtained as stick yellowish oil (8.5 g).

30

'H.NMR (CDCL) 5 198 (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 (bz. 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 caleium chloride tube on its top, a solution of the tetrahydropyridine acetamide (8.5gr) in dry_
acetonitrile (70mf) was added. To the stirred solution, phosphorous pentasulfide (6.7gr, 0.03mol) was
added follgwed by tnethylamme (12gr, 0.12mol) which was added from the additional funnel during
10-15min. The obtained solution was heated under reflux for Shrs and then left at 15 °C for three days.
The solution was evaporated, basified with 10% aqueous potassium ,carbon_alte, then_ ‘extracted with




5

10

15

yl i'dené-rvet hyl - am nel - N- oxi

was added sodium acetate (0.8
obtai ned. a solution-of 2,8-dj
‘(1.62gr, 0.0088nmol) in ethanol
at. room tenperature for 4.5hrs.

tenperature and | eft overnight wi thout stirring. The sol vent was
evaporated. N-(1-nethyl 25 d3-1,2,3,6; tetrahydropyridi ne-4-yhnethyl)-
acet am de was obtained as stick yellowish oil (8.5 g). "HNW (CDCl3) 6.
1.98 (s, 3H CH3CN), 2.12 (m 2H), 2.52 (t, 2A), 2.91 (m 211), 3.76 (d,
CH2ZNHCO), 5.52 (m CHI;), 6.66 (br. s, NH ppm M W 172(Mi). In a

t hr ee-WORALSBOUNd bot t om f | ask (250ml) equi pped wi t RCZALBHAIF i on f unnel
and condenser with a calciumghloride tube on its top, a solution of the
tetrahydropyridine acetam de (8.5gr) in dry 30 acetonitrile (70m) was
adebhhbroﬁﬁmtl’l'ée s biiganie d plesd qundnqdh@sﬁ)hmrm@eMuIbtapldeN((@rnngl- 0. 03nol)

,}dmfeﬁ%.m gﬁ:h 36 s biscid MR ded 1 om
the ad t| on unnel rin 10 15m % a| ned s i_0 s heated
undePCh H)o 4r56a RH et S H o - s?H@s SRRl oro Ton
\Namm,cﬂﬁtxﬁ,d:ﬁ%sz 41t d, N¥I} gpml B /e LEFQMY). pot a55| um car bonate, then.

ohase. ek aliccLoghl) oiypHSephits, sty tics thie g e S Milbeulic s st ! Gan! ©
d 3reactio wgs shzred mdtheatedio 706 fre3-Sh-The hetrpaption m?‘h‘i%%éi;m pRured dntg o gr
0. QaRed1I% ‘Aﬁ&o@%@nﬂ @&tbonats-(Ndr). € aouﬁscaxﬁﬂ&amona&bsomg vafidded teH3CS) ,

crlfe e %zﬂl‘%%?ﬂ"z%%%‘@i b coabpl. T Pl pas il > ("
polayigition phiew 50% aqede 8digm hisleoxidédeultand tivercstioniwisie sas exasrdi®itic. Sgr). The

e hgataed, bifed ahl CvdpB Tdaemtd@&mtmon m xture
vva%ﬁfsol oW y pgﬁl;%%lsl g?sg% stirred géag}q aqu ‘f)atgg g%drl%u 150m ). 25%

car
AqPstseur 6‘3?’6?‘905‘9% 5‘?1’%1 30" Ga smﬂpﬁémﬁ‘”ég% il “n“‘1 “react i on
| il pamslovimhethet vahution s mmawma tieiblaiond ol (SEheaslddliediot pdwedspresiceed by

adqgj ti ) 50% fon m xture
mgngﬁ%g{:’e%qg&%ﬁ %wa or gﬁ?%&ﬁcgggw%@g%ara d, dried
an@Hzaloy 28yt TId 7@5358&7%521‘91 PPln-Mgeiferlé'V(\g%?n ether (100m) to
gl ve after 12h at 20C a solution and a small anmpunt of insoluble naterial.
Wﬁéﬁm ether solution was evaporated and the obtained oil (5g) was
reduced pressure (bp 50-53.C, 0.2mHg) . to give AF402 (2. 15g
BiBthegis of pRAD 3 a-8raza-PireldhS Idee§-ylidenedmpthyl-ahine |- Nroxides AFGQ 22(t, j :
1. 7Hz; 3H), 2 76(m 2H) , 3. 92(m @li) ppm Ms ni/e 187(W. 15 EXAI\/PLE 18
SSynnt he5| s oNM 8; pimetl W 1-oxa- aza-sairo[4-5lde -3
_ : 0 O N AF600 Toasolutlon of N
met hyl hydr oxyl am ne hydrochl orf de [0.85gr, 0.0 nol) in ethanol (13.5n) 20
O nmol). A white precipitate was .
yl - 1- oxa- 8- aza- spi r o[ 4. 5] decan- 3- one
) was added and the m xture was stirred
e sol vent was evaporated, .di chl or onet hane
(675n1) was. added and the obt a| ned sol uti on was vvashed vvlth 20% aqueous

SOdI um car bonat e. The

AFSOO

" Toa solution of N-methylhydroxylamine hydrochlonde (0. SSgr, 0.01mol) in ethanol (13.5ml)
was added:- sodium acetate (0.84gr, 0.0lmol). A white precipitate was obtained. a solution of
. 2,8-dimethyl—l-oxa78-éza—spiro[4.5_]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,
' CHOly/MeOH/NH,OH 90/10/1) gave AF600 (1.5gr) as a mixture of two isomers [less polar
isomer(A)Ymore polar isomer(B) 1:4]. '"H-NMR (CDCL) § 1.45 [d, j = 6.37THz, 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, CHaNO (A)], 3.68 [s, CH;NO (B)], 4.78 [br CH (A)], 4.85 {or CH (B)] ppm. MS m/e 212

(M, 196, 169, 126, 110, 96,70. ' |




organi ¢ phase was dried, the solvent was evaporated and fl ash
chromat ography (silica, 25 CHC13/ MeOH NH40H 90/ 10/1) gave AF600 (1.5gr) as
a m'xture of two isoners [less polar isomer(A)/nore polar isoner(B)

1: 4] "H-NMR (CDC13) S 1.45 [d, j = 6.37Hz, CH3 (A)], 1.54 [d, j 6.48Hz,
]Ooyg, 19(m) 2.29 [S, NCH3 (A)], 2.31 [s, NCH3 (13)], 2.32-2.5
(m 33}' (s, CH2), 3.63 (s, CH3NO (A)], 3.68 [<FCT B)], 4.78 [br

CH (A)], 4.85 [br CH (B)] ppmg7M5 me 212 (M), 196, 169, 126, 110, 96, 70.
%@992580 PCT/1 LG8/ 00357 47 EXAMPLE 19: synthesis of N-[(2.8-Dineth
|-I Ba- spl r01 4 5ldea3- yI i dene) - benzyl am ne -N-oxi de AF604 N--\ Ph

ptHy41 JoHA8 $.61ded-3 pvHe s aind}Noxddd AB604d e (1279[’
ded SOdI um acet ate (0.65gr, 0.008nol). A
white precipitate was obtained. A gelution of 2,8-dinethyl-I|-oxa-8-aza
spiro[ 4. 5] decan- 3-one (13gr,\0.00 ) in et hanol (3.5m) was added and.
the m xture was stirred at ropmtenpemgture for Ors. The sol vent was
evapor at ed, di chl oronet hane @ ) was added and the obtained sol ution
was washed with 20% aqueous spdi carbonate. The organic phase was dri ed,
t he sol vent was evaporated an sh chromat ography (silica, CHC 3/ 10
McOH NHAOH 90/ 10/ 1) gave AF60 8lgr)  as a m xture of two isoners [l ess
pol ar.isoner(A)l nore polar |soher(B) 1:8].'H NMR (CDC13) S 1.42 [d, | =
6. 35Hz, CH3 (A)], 1.53 [d, | 6.45Hz, CH3 (13)], 1.7-1.9 (m, 2.29 (S,
NCH3 ), 232-2.55 (m), 2.62 (nm:éazt) 4. 85(br CH), 4.91[s. CH3NO (A)], 4.97
[s, CH3NO (B)] 1erpm M5 nfe 288 (MW4), 2 2,254,197,153% 91(100% . 15 EXAMPLE
20: SyAe hé@i‘t@nef tenzy Ty dronylaminpidrochloride-(l 20008 mehiin ethenob(mbavas

0. 008m)l) in et hanol (6m) was 5

53 yahadaeaﬂhuﬂ isumw © é'@amowﬁxloi) NA Owhiete profipfiidd Was &&hedAEﬁ%mzﬁo of sol ution
X

eI e 5 é(‘féwf) bR e ot ot e
vvasheobmmw stirreds afl radm @ﬂmp@fﬂhm?fos%hsnﬁtdvplvem—mw@a@dr étmlmﬁlh@]edec an- 3-one
(1.(Bsbaliy wild a0dT0hd e RpGinBARR oA WED vailRS waH 0% dikbus Qﬁmﬂ%uaa ™Rs stirred

at room tenperature for_ 4,5hrs. The sol yvent was evapora | or onet hane
( SORRRiF RRase wifqdirdathy ?Héntoﬂ’fsaf' |a8d ifssh- \ﬁ)&'&mﬁﬁgﬁ’gﬂ (ﬂﬁ?‘h Cg%g)(:‘}aqueous

10s 0 MeOH/NH{OFD P01 0£1) gl%aAF604 (1.81gr) as a mixture of two isomers [lws polar isomer(A)/more

15

20

25

polar isomer(B) 1:8]. 'H-NMR (CDCL) 3 142 [d, j = 635Hz, CH; (A)], 1.53 [d, j = 6.45Hz, CH; (B)],
1.7-1.9 (m), 2.29 (S, NCH; ), 2.32-2.55 (m), 2.62 (m, CHy), 4.85(br CH), 4.91[s; CHNO (A)], 4.97 [s,
CH;NO (B)] ppm. MS m/e 288 (M*), 272, 254, 197, 153; 91(100%).

EXAMPLE 20:
_ngﬂxesns of N—K2.8-Dlmeﬂwl- ‘1-0xa- 8-aza- spiro[4.5]dec- 3-Yhdene)—:soproavl-anune]- N—oxnde
AF605

: AF605

To a solution of n-isopropylhydroxylamine hydrochloride (1.84gr, 0.01mol) in ethanol (7ml) was
added sodium acetate (0.91gr, 0.01lmol). A white precipitate was obtained. A solution of
2,8-dimethyl-1-oxa-8-aza-spirof4.5]decan-3-one (1.84gr, 0.01mol) in ethanol (4ml) was added and the
mixture was stirred at room temperature for 4.5hrs. The solvent was evaporated, dichloromethane
(500ml) was added and the obtained solution was washed with 20% aqueous sodium carbonate. The
organic phase was dried, the solvent was evaporated and flash chx‘fomatogmphy (silica,
CH;ClJMeOH/NILQH 90/10/1) gave AF605 (1.5gr) as a mixture of two .isomexs 'ﬂ_&cs polar



5

organi ¢ phase was dried, the solvent was evaporated and fl ash
chromat ography (silica, 25 CFl2CI)M eOH NHAOH 90/ 10/ 1) gave AF605 (1.5gr)
as a mxture of two isoners [|ess pol ar WO 03/ 092580 PCT/ 103/ 00357 48

i soner (A)/ more polar isomer(B) 1:4]. 'H NWR (CDClB) 8 1.40 (d, | 6.617,
CH3CH d, j 6.2Hz, C3 (A 1.6-1. 2 Al, 2.31
[s, O(OB) , 235-12.57 (m 3H), (2 23]3 2.71 (m 2H @M@%ﬁ (C%—|]NO(A)],

4.18 [m CHNO (B)], 4.83 (m H83; OCH) ppm 5 EXAMPLE 21: Synthesis of N

2 0 hyl -
Bt iy oo octphiaito ) e e e " "
hyérZHQ%I(AHel tb8%8) 2.28 [ i) 25 et Rl 2-%&%”3(%? E9L e
S O 408 [nd ICEIN®¢ 7 9118 [0, CHNO (BYRU)83 (A M) ICIOE]) PHCi Pi tat e was obt ai ned. a
solution of 2 e hyl-8-nethyl-I-oxa-8-aza spirv[4.5]decan-3-one (2.1gr,

0.01nol) in ethanol (7.4ml) was added and the nmixture was stirred at room
tewhﬁr?é for 5.5hrs. The sol vent was evapor at ed, dichl oronet hane

(740 asleedi- sahdnd chrad b i Hasiasling- Niogdo aqueous
sodiu e organic phase was dried, the solvent was evaporated
ané‘—zéﬁash chr omat ography (silica, 15_CHC13/MeOH NH4OH 90/ 10/1) gave

AF601(2.4gr) as a mxture of two is rs [l ess polar isoner(A) and- nore
pol ar -i somer(B)]. "H NVMR ( 13) 0,84 [1, j = 7.417, CH3CH2 (B)], 0.99 [t;
j = 7.4Hz, CH3CH2 (A)], 1. _ ),1.74-1.86(nm), 1.98-105 (m 21), 2.29
[s, NCHB(A)] 2.30 [s, NCH3 ( .2.45-2.60 (in, 5H), 3.63 [s, CH2
(A1, 3.69 [s, ClL (B)], 4.66 OCH (A)], 4.78 [br OCH (B)] ppm - M5 me

- 226 (M, 209, 197, 181, .169, 152, 138, 126, 110, 96, 70. 20 EXAMPLE 22: Synthesis

of N-[(2-nethyl-8-phenyl -1-oxa a-spiro[4 5]dec-3 ylidene)-nethyl-am he)
N-oxide AF602 O P /N. O AF602NWD 03/ 092580 PCT/ QA3/ 00357 49 To a -

sol ution of N-nethyl hydroxyl am ng hydr ochl oride. (0.33gr, 0.004nol) in
et hanol (5.4nml) was added sodi unmacetate (0.32gr, 0.004nol). A white

- precipitate was obtained. a sol MNP of 8- metfiyl 2-phenyl -

10

t hi a- 4T8a dilation-cf pN-mefAhydrsiginie fydrocidide Qe 001 flyialhaiia) (Bt:hﬂmol (3m) -

10 "2 5ms 361G AN G, 70 ST GoMAINS W Wad! pAlipHRE vhof BHRERA UE Gofulbn 4£ShT'S. . The

~-solvent -was evaporat ed,
_ z-cth

eﬁmyl-l-oxa—8-am—spuo[4.5]decan—3-one (2-1gx, 0.01mol) in ethanol (7.4ml) was added and

- the mmum was stirred at room temperatm'e for 5.5hrs. The solvent was evaporated, dlchloromethane

15

20

(770ml) 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,
-CHCl;IMeOH/NILOH 90/10/1) gave AF601 (2.4gr) as a mixture of two isomers [less polar isomer(A)

,' ._aud more polar womer(B)] 1BLNMR (CDCl;) 094 [t, j = 74Hz, CH,CH, (B)), 099 [t, j = 74Hz,
"CH,CH; (A)), 1.59 (m, 1H), 1.74-1.86 (m), 1.98-2:05 (m, 2H), 2.29 [s, NCH; (A)}, 230 [s, NCH; (B)],
2.45-2.60 (m, S_H), 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.

- EXAMPLE 22:
Synthesis . _of _ N-[(2-methyl-8-phenyl-1-oxa-8-aza-spiro[4.5]dec-3-ylidene)-methyl-amine]-N-oxide,
- AF602

o , . AF602




S di chl oronet hane (250m.) was added and the obtai ned solution was washed

w th 20% aqueous sodi um carbonate. The organi c phase was dried, the

sol vent was evaporated and flash chromatography (silica, CHC 3/ MeOH NH4CH
90/ 10/ 1) gave AF602 (130nmg) as a mxture of two isoners [|ess polar _

i soner polar isoner(B) 1:3].1H NW\R (CDC 3) S 2),

1.7-1. H&)&&g 29 [s, NCH, (A)], 231 [s, NCH3 (B)] %g@g’sﬂ 2.72 (m
CH=), 330(m, 367[s CH3NO (B8)], 3.71 [s, CH3NO LO (A)], 5.49 [br CH

A1 4400 Py B e oy f o 437 00

5 - et lagded mo#nerpaceapa&:ﬁg-cmqomom] Acvhitre pregipBite (WS ob@ined| 4 delntion ofiet h

| agipReyi- -8 Qir P - bBli
xE?h y ﬂ-Ehy qurrtlhﬁgs Qchl ori de 36&69@8-@ @O@m g llhq":&n gemanol (15nl) was.
add 8’(’]‘{ 8’#‘?1 Bre, ¥as g ooy ¢ eﬁ’f&‘ﬁ%‘ﬁ '@e sb‘?’%‘&“ﬁ? e4raleds obt ai ned,

ﬁ. S dichlbriomethae (250m1) was added and the obtained solution was washed with 20% aqueous sodium

2.1qgr,

obier THEG et Bkt fs'acBE Ul G ek o7l Engly Brbalodidany (ARAC, 17, 9

-r oofBE £8/10/1) Ws”@ﬁél%%g)éﬁt a pisturecQfa vy isprmers [iest BPIBY onet hane
( 77 Boidr(Apasorastle odbfB) 1H. 'WNMRIEDCEPS U4 ah, OB 1V ),vugr[s,a@@p{, aqueous

sodj h r,i apor at ed
oIS R By 2523 0 BERS, 18, RIS R 2
190, ¢85y Hy G %)kﬂﬂﬂbrﬁﬁ(lﬁ)lﬂﬂﬂmmgﬂp batasl\d%m/azﬂlmﬁ(lﬂp‘%arﬂﬁrmre pol ar - .
i sop@ (B)de, 70.H+ NMR (D20) S 122 [t, j = 7.09H7, CH 25 (B)],1.46 [t, ] =
7. 0Hz (A)], 135 [d, j = 6.5Hz, (CM2CH, 141158(n) 15719(n)
259(n) 2.67-3.01 (m, 3.01-3.26 (M, 347[s N(O)CH3 (A)], 3.49 (m,
35EX{&MPLEI@:D)CHB(B)] ppm I\/Bnie 224(M) 207195 178, 138 1249683
'(10 0 gﬁ £ 034 . : , S of

y - O yr-1- 2 T dZ4d ' :
1'-NH Hﬂﬂdﬁé@é—A mi xt ur e of AF267 (214rrg, | ol ) and Lavvesson s Reagent
(280m& 0.692nmol ) in 5 acetonitiilg (5 m) was heated under reflux for 17
hrs. The solvent was renoved andotdsi due was di ssolved in concentrate o
‘aqueous sodi um carbonate (Q then extracted with ethyl -acetate. The
extract- was dried and the ' it ed. The residue (250mg)-, '
recrystal l'ized fast fromtol uene and hen from-acetoinit rile gave pure:
AF510. 'H NMR (CDCI3) 8 1.03 (¢ CI-‘Z) 1.83 (m, 193-2.44 (m,  2.30 (s,
CH3N), 2.80 (m .2H), 421(dd“"6%4) 8.66 (br, NH ppm M5 nie 230(|vp
- 197 ‘To a solution ofN-methylhydroxylamme hydrochloride (1.17gr, 0.014mol) in ethano! (15ml) was

- -added sodium acetate (1.15gr, 0.014mol). A white precipitate was obtained. a solution’ of
_ _dihydm-S’—meﬂlylspuo[l-amblcyclo[Z.Z.Z]octanerZi 5'(4'H)-3>-one (2.1gr, 0.0lmol) in edlanol-
20 . (7.4ml) was added and the mixture was stired at room temperature for 4.5hrs. The solvent was
. evaporated, dichloromethane (770mf) 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, CHClyMeOH/NH,OH 90/10/1) gave AF601 (0.45gr) as a mixture 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(OYCH; (A)], 349 (m), 3.52 [s, N(O)YCH; (B)] ppm. MS m/e
224 (M"), 207,195, 178, 138, 124, 96, 83 (100%).

S 10 ThrS S



t0 (M-SA), 156, 128, 96 (100% . EXAMPLE 25: nthesis

of 4- Benzyl - 8-net hi yl - 1-t hi s=4 8-di azaspirnj 4.5,] decan-3-one AF282 S N
AF282 15 In a three-necked flask equi pped with a nagnetic.. stirrer and.
Dean-Stark and two dropping funnels a solution of nercaptoacefic acid
(8nl, 0242nol) in benzene (75ml) was heated to refl ux Benzyl brom de
(13ni, wg 034 ) and 1-nethyl -4-piperidone (93mL, O. 0\9%‘ fe added

si mul t aneousl| y dropwi se (45m n§0 and the reaction m xture was refluxed for
admﬁmmm 5h (2mlL of water were collected). The reaction m xture was

g%skgfﬁ_ggbgmsqugga_d% er t%ﬁéﬁl!&@ adgﬁ 20 and the organi c phase
wa 1 d. Flash chromat ography
(silica, 10% net hanol - chlﬁ}tn_w:)( .the residue gave AF282 (3.8g).

'H NVR (CDC13) 51.65 (m 211) 191(m 4H) 2.27 (s, 3H, NCH3), 2.78 (m
2H), 3.64 (s, 21L SCH3), 4.78 (s NCH2) 7.25 (5H, Ar) ppm WO

03/ 092580 PCT/ RA3/ 00357 51 EXAMPLE 26: Synt hesi s of

4- (2. 4-Di met hoxybenzyl | -8-met hyl {I -thi s-4 8-di ara-spiro[4 51decan-3-one
AF286 O S N Ove N MO AF286 |In~H”three-necked flask equipped with a
magnetic stirrer and Dean-Stark a $olution of 1- 5 et hyl - 4- pi peri done .
(0.27nmL, 2.4mmol), 2, 4-dinet hoxy?gy@yl am ne hydrochloride (0.72gr,

3. 5nmol ) and ner ca t oacetic acid 4ml, 3.5mmol) in benzene (5ml) was

r ef | ux@dmpgae 3 (214mgs ) ack Lawessaniss Reagerit 280mg, 09Pmmel)rieer at ur e,
smaaaamnﬁlar(is)mm@&s Adarl RO HRC RPN, ThDBARG: WaSremSRRMA\&flue H3€ PH Of the

oA ek s i et iDend B e vk RPN m The

~ or getractowgs ideiskand ey solvedt e&@n@tedédl,e redtdueasomg‘l redrpstaiinbd st fronetsluar apdr at ed.

- Fl Br ag r e resi due
e aman A o PRIl ol R S
> &m), (29 (5’3 Ngaé @h(dérﬁcma £, (grg NE) ppm. zy/e 230 ) 497 3H OCHS)

103.. g@'-§H), 1%,12@@6161)09%)4 52 (s, 2H, NCH2)2 15 EXAMPLE 27: Synthesis of
~4-(tart-B ioxycarbonyl)-8-netyl-I-this-4 8-diaza-spirof4 5I decan- 3-ona

AF284 Q. S N—-- Bm AF284
EXAMP

AF282 .
15 = Ina threonecked flask equipped with o magnetic. stirrer and Dean-Stark and two dropping
- funnels a solution of mercaptoacetic acid (8ml, 0.242mol) in benzene (75ml) was heated to reflux.
Benzyl bromide (13ml, 0242mol) and 1l-methyl-4-piperidone (9.3ml, 0.08mol) were added
__ smultaneously dropwise (45min) and the reaction mixture was refluxed for add(tmnal 1.5h (2ml of

~ water were collected) The reaction mixture was cooled to room temperature, water (30ml) was added
20. and the organic phase was separated, dried and the solvent was evaporated. Flash chmmatogmphy
: (stlxca, 10% methanol in. chloroform) of the mldue gave AF282 (3.8g). 'HNMR (CDCl;) §1.65 (m,
2H), 2. 19 (m, 4H), 2.27 (s, 3H, NCHjy), 2.78 (m, 2H), 3.64 (s, ZH, SCHy), 4.78 (s, 2H, NCHy), 7.25 (SH,

Ar) ppm. .




To a solution of AF277 (2.60gr, 1397mmol) in dichl oromethane (60ntl),
triethylamne (1.95nl, 13.99mmvl) di-test-butyl dicarbonate (3.85ntl, .

16. 76nmmol ) and 4-di net hyl am nopyridine (1.71gr, >.0 13.99mvl) were added.
The obtained. solution was stirred overnight at roomtenperature then the
sol vent was evaporated. Flash chromatography (silica, CHC13/ MeOH NH4CH
80/ 20/ MQ 0449238 r esi due gave AF284 (4gr, >95% yi el dRCT/ILPR/OQT (CDCL3) 6
1.55 (s, 9H, OC(CH3)3), 1. 70 §182 (m 2H), 2.26 (in, 213), 2.28 (s, 311,

2H, SCH2) PPm' .5 EXAMPLE 28:

NCH3), 2.83-2.87 (m 4H),
Foﬁ?ﬁiﬁl"ﬁ‘tﬁ% of AFI 50(S)||n paraffln 0|I+ stability studies The stability of
£ ! Mnaf-&lenAPiak (Paraffin oil

I trogen at nosphere, in the
WO 03/ 092580 PCT/JLOB/ 00357 52 Sanpl es were
C, HPLC and GC were used to detect and
egr-efiat i on product (s). Color changes
were determined in co 2h Paraffin oil with or without tocopherol
under the same conditions. @é) was stable in the paraffin oil
formul ati on. Degradation odutts, the thiol am de derivative (M 202) 5
obt ai ned by hydrolysis of I1AF150(S), above 0.1% were not detected in any
tested sanmples. A slightamyel | ow col or was observed in sanples w thout
t ocopherol but color was not devel oped in sanples containing 0.5%w w
t ocopHB ripthrgemesked Shslspquinpsd\piith 2 gBgnetio stine 1450 (Bian-Statkea sakitionsefabdi t y st udi es

5 TOmahﬂ@LPiﬁdrﬂﬁhGOf (037 ml, 5 O fBmd130. zéﬁaﬁletg&z@%e&ymk) Hy%gaﬂ&{depqwil 560 m; and
oty LA sl iobert? aoif (24 2 35088 15 ofishs T “es opRdGr 6985 1) The

r e@entrpeammzm eooled 40 o tengeiratiire, mmn(mm)maﬂdeﬂendmelet@am plase ﬁjsrmspher e for

Bur. Ph) was exanlneL

presence or absence toc
anal yzed after two nont
determ ne the quantity o
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To a solution of AF277 (2.60gr, 13.97mmol) in dichloromethane (60ml), triethylamine (1.95ml,
13.99mmol) di-tert-butyl dicarbonate (3.85ml, 16.76mmol) and 4-dimethylaminopyridine (1.71gr,
20 13.99mmol) were added. The obtained solution was stirred overnight at room temperature then the
solvent was evaporated. Flash chromatography (silica, CHCI;/MeOH/NH,OH 80/20/1) of ﬂle tesidue
gave AF284 (4gr, >95% yield). "H-NMR (CDCls) & 1.55 (s, 9H, OC(CHs)s), 1.70-1.82 (m, 2H), 2.26
(m, 2H), 2.28 (s, 3H, NCH;), 2.83-2.87 (m, 4H), 3.53 (s, 2H, SCH;) ppm. |

5 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 présence or absence tocopherol.



1. p$a of AF267B: The fine-base (non-ionized) form of the conmpound AF267B
crosses the brain blood 30 barrier. Since AF267Bhas a pKa of 7.8, at the
pH = 7.35 of the cerebrospinal fluid (CSF), 26.2% of the conpound 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
cr oss¥OMHY2M000d brain barrier. In conparison, sonBCHIRMORhown

pharmaceutical CNS active co unds, for exanple wherein the base is
qui nucl i di nyl, have a pKa 2: (where the tertiary amne is highly basic).
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HPLC analyses of samples of this ‘salt stored under vdrio_uS_'conditions (at 60°C for three months;
' in air at room temperature for. three nionﬂ;S) compared to a reference standard stored under anhydrous
conditions showed the salt to be highly stable.”

EXAMPLE 30:
Brain penetration of compounds

1. pRa of AF267B: The free-base (non-ionized) form of the compound AF267B crosses the brain blood
barrier. Since AF267B has a pKa of 7.8, at the pH = 7.35 of the cercbrospinal fluid (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

: 'comparisim, some other known pharmaceutical CNS active compounds, for example wherein the base
is quinuclidinyl, have a pKa > 9-(where the tertiary amine is highly basic). Forsuch compounds at the
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;

-



30 C=36.4 }nole/kg (36.4 %in brain fromthe anmount adm ni stered po).
EXAMPLE 31 Detection of AF292 foll ow ng AF267B adm ni stration to Beagl e
dons. The purpose of this study was to determ ne the | evels of AF267B and.
AF292 (a metabolite of 35 AF267B) in dog plasma follow ng 13 weeks :
subchr |y daily adm nistration of AF267B (1.5 ni g/ kg, Po
to mal gpgﬁséwrg}al e dogs) according to the nethod (seepgé‘lg%(gs 031092580
PCT/ RA3/ 00357 54 Internal Staggard (AF261): -

- Me thyI-I-thia 4, 8-di aza-spiro[ 4.5] decan-3-one; MW 200. The
aP%h Iasna sanples originate fromthe in-life part of this study.
Con%eBﬁlO(h%lBHTsﬂo@ lm:IﬁmB“"éﬁ]j AF292 were determ ned by. Columm: Purospher

ST L?. gXx 50 Mmm 3 m) 5 Mobile Phases: Solvent A: 19/1(BN4)2CC3
(}éig ?goiv% B: Met hanol Loop/Injection-Volune: 50 pl/10 pl lonisation
Mo ( eric Pressure Chem cal lonisation (APCl); positive ions
Shegtgx10800ARee%re: Nitrogen: 70 psi 10 'Capillary Tenperature: 250 C
Spr%%l t,/age -- 3.6 kV Detection Mdde: SRM (sel ected reaction nonitoring)
AF2 201.0 [CE (CE= collision energy 30V)] - m2 70.0 (0.0-5.2.-mn)]
AF2Bxrabege B' lpging@ pKEEIDSV) - miz: 70.0 (5.2-4.2 nin); Internal standard 15
AF&Q}Bq@@;mﬂﬂﬁgﬁﬁ CE 30V)-) mz 70.0 (62-10.0 min) Collision Gas (C1])):
Jorr/ Argon Resultb- After 13 weeks of repeated daily dosing AF267B has

a pY%%ﬁ Ralf life of 1-2 hrs with T. 20 -1-5-3 h, C (ng/m)= 162-1352
IQIlnearIy dose-dependent) and AUC' (ng*h/m) = 712-3947 (linearly

(- DIFERRRRed wirh BT 2D, ) Rt By o o, PO BT )1
616b>2%it‘(qsif%éﬁﬂ§/%h§émfm orgqerbmw AR son- to AF267B, the. L
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150- 90%that thetritio EABIC bind0G Plasma - malsh bi18 (iwnand 29 (pek and Hortfemales t he ri ght
of Q vy Eﬁn&% J%@%%@n@oﬂﬁé%ﬂn&ﬂ@foﬁ@%%%&hﬂﬂ' asma_of.

AF292 vg AF267B) the basis of this observation, it will be appreciated -
t hat AP “and AF292 - may together forma pharmaceutical conbination with a
| onlger bplcampmn@'ﬂi&m&)hﬁﬁmebmharg/g)Mthh(aynﬂMpo)Mf@nddmtﬂS&(mf&m may be 3

adm ns%ﬁﬁxﬁ'ﬂn@fh k& knd 36% Ws%&nd in the brain. This calculation was.based on the
20 brain weight (2gr) vs. total plasma volume (14 ml). This also _m(_hcam a high percentage of the.
compound in the brain. '

3) ex vivo studies of 'AF150(S) and AF267B (100 ymole/ke, po) in mice brain tissue (GC analysis of
AF150(S) or AF267B vs a standard compound (AF261) added to the brain tissue, or by displaoemént of
25 aradioactive muscarinic compound such as tritiated-oxotremorine-M from the brain tissue) also show
clearly a ligh brain penetration vs. plasma (GC and binding stadies). AF150(S): T =1-10min; Typ
=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); Cpue = 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 Cpum=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 AF2678B) 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).

. -




Effects of the tested conpounds on secretion of a-APP, in cell cultures
stabil tmsfected with the M mMAChR and in rat primry hippocanpal 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 m and i ncubated for 1 hour at 37C with and AF-267B
or AFZ‘gg j@%%wcell cultures were exposed for 1 hr topég{;lﬁg/gé&
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“EXAMPLE 32

ffects of the tested compounds on secretion of a-APP, in cell cultures stabil h'ansfected the M1
mACHR and in rat primary hi rippocampal 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 AF 150(S) and AF267B or
- AR292. 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 compounds '




0 Taken together, these results show that AF267B is a selective M
muscarini c agoni st and a "drug-prodrug" for AF292, which itself is a
selective M nuscarinic agoni st and a weak M3 rnuscarinic antagoni st.
AF267B and AF292 together forma pharmaceutical combination with a |onger
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i0 V\hen Taken together, these results show that AF267B is a selective M1 muscarinic agonist and a
dmg-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 lon.ger-plasma half
- life and longer muscarinic activity than either compouud alone.
Using the above tests, AF700 and AF704 were also found to be effective in increasing APP,
5 levels in 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 mamly Ml
‘mAChR) and spinal cord (which contains M2 receptors). In this study the effects of carbachol (a
_ non-selecuve muscarinic agonist), oxotremorine (> M2 selective muscanmc agonist), physostigmine (a
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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 beneficial in the treatment of neurodegenerative disorders, such as AD.
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AF267B decreases elevated B-amyloids in cortex in hiypercholesterolemic rabbits .
Dietary cholesterol induces Alzheimer-like Af-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 libitum. Animals were fed either standard chow or
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which received a sham lesion were implanted with s.c. osmotic pumps filled with sterilé normal saline.
Animals were euthanized 4 weeks after surgery. In the case of animals receiving AF267B injections,

~ all animals received a final injection approximately 2-3 hours before sacrifice. Four arximals died
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induced by i.m. injection of anesthetic ageats prior to surgery and 1 was found dead with no cause of

death fourd at autopsy)] and were excluded from analysis. Cex_tebrospinal fluid was taken from the
cisterna magna of all animals at the time of sacrifice; the brain was removed and sliced coronally into




agoni sts such as AF267B nmay used as preventative therapy for AD. EXAMPLE 37
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deprivation from growth factors or wihfactor ound in serum,:
Confluent rat pheochromocytoma cells transfected with the Ml mAChHR cultures were detached -
with trypsin, washed and plated in 24-well, 6-well, 60-mm or 100-mm plates that were precoated with
rat tail collagen (Sigma, Israel). Several experiments were performed in serum-free medium. For
30 3-(4,5-dimethylthiazol-2-yl)- 2,5-diphenyl- tetrazolium bromide (MTT) assay, cells (1.5x10%) were:
plated in 96-well oollagen-precoaxed plates, in serum-free medmm, 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 m s‘em_m-ﬁ’e_e medium were treated either with AR pepﬁdw'that were previously “aged” or with




This method reveal s DNA fragnentation in individual apoptotic cells. The
TUNEL (Term nal deoxynucl eotidyl transferase (TdT) nedi ated dUTP nick end
| abel ing) method enzymatically |abels DNA fragnments at the 3' OH ends
(representi ng the DNA strand breaks) with fluorescei ndUTP 25 (B. oehri uger

Mannheiywg ny). Briefly, follow ng treatnent, celg n Chanber
slides vvere i‘?ﬁxed W th par aforiml dehyde sol ution (49 énﬂhg%sppH 7.4 for

30 min at room tenperature. bl owi ng washing with PBS cells were
per HggbTésted ecmpiiindgwete dd Togethed witk-tHdOidsultd fok thé ifdichtod tine] dnlsd ethawiselt | on,
forggegin. onice (40, washed with PBS and 50 pl of TUNEL reaction m xture
was added on each sanple for 1 hr at 37C, in a humdified chanber. Evans
Bl ue reagent (diluted  1:2000 in PBS) was 30 added for 5 mn and the slides
wer gellvisbiiglasghyt: h f 1 uorescence mcroscope. Fluorescence activated cell
orter l.s i f entiated far ays. s det ached
3§ o 1 AEeTE et gt il F6-pt s % 1 S, RBEHoohiet iy valis et 1M .
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resu %eg?r)\g)ed n 300 PBS. ﬁ‘gl d et hanol (20 I%Fwere ad ed to each
t es? wed, gy PW‘T“PB?&? P%lsma&%ha Hop G 1 o0 ogropangfyPlatesce| | s wer e
waswerd rdad usBRELIS p weadaracla waslesgiesfdgonmn 1 m PBS. Five microliters of
10" opi diumiodide stock solution (Sigma; 10nmg(m ) and 5 V1 of 20 ng/m

sol ution.of RNAse A were added for 5-10 min at room tenperature.
FI uiSuddese gwipisz of DNANdi vi dual nucl ei was measured using Fl uorescence
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“mecerR Pavged ZOOMWW@SMMQWHWW used to detect rapid
20 nhi bitory response. Starved, undz;,~erentiated4 rat pheochronocytoma cells
'trmé%vvith M MAChR cells i 0 alone reduced cell viabili ty by 10-20%
an ect was further augnented (up to 50-60% i nhibition) by
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3\F6Hed fOFT Bth ad theAliddd4vere viewed with fluorescence microscope.

_EM)rescenoe activated cell sorter (FACS) analysis:
Cells were differentiated for 7 days and detached from the plates with Trypsin. 10° cells were
replated in S0-mm collagen-coated plates in serum-free medium in presence or absence 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 solufion (Sigma; 10mg/ml) and 5 pl of 20 mg/ml solution of RNAse A were added for 5-10 min
- at room temperature. Fluorescence of individual nuclei was measuféd using Fluorescence Activated




20 the structures of which include a selective M agonist noiety linked to

an antioxidant moiety. Notably, : . AF700, AF703 and .in particul ar AF704

and AF704B are nore effective than carbachol and AF267B against "2-,3s (10
- & 20 p)-induced cytotoxicity. Using. DAP], an intercalating agent whi ch

enabl es visual i zati on of chromatin condensation in tg’ ucl ei,

apopt oV PIRYPY0 death after. Al or 1.202 treatnent wa %F(}f‘f% A(3-treated

cells showed the 25 norphol ogy of apoptotic cells that shrank and | ost

their processes. DAPI st aini reveal e ucl ear nd d fragment ed
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5Si @pbititRaBils werdidakiaed astivpre@ophaet.i ¢ cel | death induced by starvation. =
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the ran t ey t he appearance of apoptotic cell.

poﬁﬁ?’%b’éﬁ”{/\{@ﬁ‘@éﬁ@‘dﬁiﬂ su (? il oi d) DNA content (ML= pre-G. phase).

About Dsing DAPE, on interoslatingsagent cbiohenables pigyslizatipe of Rbigamiatin gendensation iy @it i on for 24
NI ot fiRieh 366 oA deald(afe £816r IO EdnenP el RASRAL ABlbRed GtBREKOLI C death
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nACdbRn&dtlvatlon in the survival effects. _
_ A two-fold increase in apoptotic cell death was observed after starvation for 24 hrs of the oells
30 transfected with the M1 receptor (but not in the untransfected cells). 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 f—Ass 35 (25 pM) or B-Ai4: (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 (B-A35-25) that did not induce apoptosis. AB-induced
apoptosis was prevented by AF 150(S) and AF267B only in the M1 uansfected cells, while muscarinic
antagomsts reversed these effects.




Moreover, in non-transfecred cells, the agonists were ineffective on
starvation- and 3-anryl oi d-i nduced. apoptosis. 20 EXAMPLE 38 Protection
agai nst cell death induced by N-nethyl-D Aspartato (NVDA) Primary rat brain
cell cultures derived from 18-19 day old enbryonic (Sprague Dawy rats) rat
brai ns pared by nechano-di ssociation. The bra| were renoved into
cold Ge‘?tog g%ﬁégﬁced salt 25 Solution (GBSS, G bco, &%HM? ning 6 ng/m

" glucose. The hippocampus and c&ex were separat ed and transferred to
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pot ncy of.cq romfor was conpared to ed by 20M
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ne UHESHficPntly %ﬁ’ the VMW eﬁermmn-ciiba afféct efithespusgarinzsgmissads by
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(0] Su eny etrazol i un car oxani | i e :
|nner s gﬂézenb?géét"gs"g@’g/&‘f GLﬁ‘G‘T‘”’mS“!Sm 7@%‘?3‘“ 7, Li pman

et aGRP!;’tQ‘i@jt ot echnol 8:129-176, 1992). AF150(S) and AF267B were effective in
a200revention of cell death. The neuroprotective potency of 100M of these
agqnj st i nst 100M 'NVDA-i nduced toxicity was simlar to that elicited by
ZOW but sli ghtly Iess aga| nst 200pM of NVDA. |0 EXAMPLE 39 1.
t 2 B ..r.. rimary cell cultures were

Gells LonASIE dg%ﬂn‘g“éEXAa/P L%i g?ﬁ‘ﬂﬁ o A

bufmw«rm@nﬁ npcham@mg)mml‘hqu wnteammdmgo Gol@Gegd Halioed silel | s were
. _
e kvl Mngﬁws@égfé’ggﬁﬁg%ﬁ% A s
. Bet~Haemek, Isracl) containing 6 mg/ml glucose, 2 mM L -glutamine (Blologlcal Industries,
Bet-Haemek, Israel), 1000 LU/ml Penicillin G sodium and 3% ultrosere G (Gibco, BRL). Followmg
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 cells/well on a 96 well culture plate, or at 400000 cells/well
 (hippocampal cells) and 600000 cell/well (corteal cells) on 12 well culture plates. Cell cultures were
maintained in growth cell medium at 37°C 5%CO0/95% O, for about 2 weeks. Glial cell proliferation
was arrested following 3-4 days in culture by addition of S-fluoro-2'-deoxyuridine/uridine/cytosine

35  arabinoside mixture (5 mM final concentration). :

For evaluating exposure to NMDA, cortical and hippocémpal cell culture at 10 days in culture
plated in 96 well culture plates were exposed to 100 or 200pM NMDA (RBI, USA). Neuroprotective
potency of compounds from formula I was compared to that élicited by 20pM of MKS01 (a

: qon-compet';ﬁve NMDA receptor antagonist). Cell cultures were also exposed in paralle] to medium.




Tris 50 mM Triton 1% NaCl 150mM) containing protease inhibitors (5 .
units/m apronitin, 5 ng/m. pepstatin, Sng(m |eupeptin .and 0. 1M PNSF,
Sigma) and subjected to centrifugation at 4C. Supernatants were
transferred into Eppendorf tubes and kept at 20C till analyzed. The extent
of taus oreactivity (an anti body that recogni

non- ph(‘)’as%?'uory Qt ed tau at Ser was determ ned by 20 \Z/g@@f’:ﬁwﬁ Tots. AF1
SO(S) and AF267B were effectiwg in elevating tau i nmunoreactivity both in
cortical ,and _hi ppocanp el | cuIt res i.n a dose ran 1- 100M 2.

i 1456 R SSRGS B GPgTLsc BFoE e p e S A, AL et s on tau
ph oggué casiddadul G 2284&@ prmmasagssmamewqrémummde’@mgw whs @aulatively al .
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AFZoPiEo- 3 'ﬁ‘ ~of tau

Sor of:TAVSS, 19817 Lippaeeta; Cytotdhnol 8: E29-176, 1199(5 control I evel. By linking an M

rovi iR, @?apeu%@%mwﬁ&g L AP b PSR C2S0, ot s
dué%@“@gww 1901 Ny DAcingped tpxiciy wesSssmémo that elicited by 20uM

hymmpﬁwbl%u}%lagﬁmf@ém\ﬂfﬁmmﬁfects on ApoE synthesis and secretion in
rat primary tie 1 astrocyle cultures Primary cultures of type 1 astrocytes

-were derived fromthe cortex of Sprague Daw ey rats. The 35 conpounds
lOt eW@ di ssolved in the culture nedia.and added to cells for 24, 48,

laﬁﬁec%t% n'MuSrote @@&k%h%%gﬂgﬁﬁ renmoved and kept frozen until ApoE protein
| eveElS_Were eval uate |m'r1nobl ot __anal ysi s, as descri bed |n Poirier et at
Neur 0s F’@ﬁ@@eua‘ﬁh‘“ﬁslw@%‘(’%%)“m ip EXAME \;‘é - Cellsupropatagly azo- M nuez
_et aﬂﬂﬂ(ewum&umﬁeﬁhceﬁﬁﬁmﬁﬁipn&&@mbamnhﬁcadph@mbuﬁelﬁﬁﬁWQG i ns was

e S Bhdint] 2?32?%%8&%%@%@?%%@%%&%%&?% N

15 nrﬁppmdgxf prdrenftifupeshat GFC. Al pellptrewers restispemdedhindysisbubinEDIA reMat 96 hrs.
- Therriseb it Fitsd Bs, Ny 16&&«?&;@@ PRotbds® BhibASS 8 utls/of) aprodith, Smpanty | ow

concen I f the c se.r |ca at thg corrpound |
RS SRR om0, LR R ) ﬂeiﬂ*%%f %%F *Rd thus may
be wmwmgmwmwmmmmcﬂp@mmma@w ndi cated.” 5
W%ﬁd@%%&&m@% 1P £ ak 54r57%)RS @BkAHinedby h an
agoni st _as the | abei probe Oxotrenorine-M (OXO-M is an agoni st that binds

20 o arinic receptor subtypes with simlar affinities. The ability

of a tMlsmmmmw@ieﬁadmﬁe{eﬁdb&a@é@i&bﬁﬂo%&&n@ymm‘&idﬁmweasure 0 for
‘the.affin th t he Bﬁ%‘?&%ﬁ o the receptor agonist binding site. The:
coﬁ%?@:[i¥'¥]oln o‘f[i“ i%’]ﬁf |nd| ng wth AF292 and its enantioner, AF291, '

have K, val ues of O. 27 and 6.56 pM respectively as conpared to the full

ag%ﬁﬁéas%am £ ! ih &8 ARindBbel SrdMs ;ﬁﬁ.@.ﬁﬁ@@@ ;|2 'OXO y
scarnf c.anfa oan ! ntla ile
nds Felloxiing thegmmimcnisl gisiza of GroL e ale H‘%?%?mt a0 BOG the K1
Y aI im@mnobloting With ATS stibody @i antibody that recognizes phosphorylated tau at Ser'™”®, it was
found that AF267B, AF292 AF704, and AF704B (100 jM) induce dephosphorylation of tau proteins
in these cell cultures to the control level. By linking an M1 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 fau hyperphosphorylation.

. EXAMPLE 40 _

Effects on ApoR synthesis and secretion in rat pri e 1 astrocyte cultures
Primary cultures of type 1 éstmcytes were derived from the cortex of Sprague -Dawlgy rats. The-
35 compounds tested were dissolved in the culture 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). Alternatively the methods of
Cedazo-Minuez et al [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




5 OXO-M may be indicative of the selectivity of the tested conpound. The
smaller the ratio, the nore M selective is the tested conpound.
Competition of [3H PZ binding to rat cortical menbranes with AF292 (K1 =
139 M and its enantiomer AF291 M= 10.7 M shows that AF292 is the active.
enant i @ERn e OXOOMPZ ratio is -036 showingarmd
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-activity, respectively, versus carbachol with respect to PI turnover measured in this paradigm. No ' :
activity was seen at the M3 and M5 receptor with AF292, as compared with AF267B (~30% vs.
carbachol_at the M3). AF292 was both a partial agonist at the M1 receptor and a weak antagonist at the
M3 receptor (pKy, = 0.66 M), with no agonistic activity at M2 or MS 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).

1.2. AF292 was tested for its agonistic or antagonistic properties, its potency, and its selectivity
: towards the buman 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

o AA release induced by M1 mAChHR (80%) than on PI turnover (35%), but still inactive as an agonist” .
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~ 22. In binding studies, AF292 (10 y.M) was found to be hxghly selective for the mAChHR subtypes
{M1 (human) (55%), M2 (human) (61%), M3 (human) (55%)} with no binding at all to: adenosine Al
(human); A2A (huma.n);- adenosine A3 (human); alpha 1 adrenergic (non-selective); alpha 2
(non-selective); beta 1 (human); angiotensin, AT1 (buman recombinant); benzodiazepine (BZD)
(central); bradykinin, B2 (human recombinant); cholecystokinin (CCKA) (human recombinant)
(CCK1); dopamiie D1 (human recombinant); D2S (human recombinant); endothelin, ETA (human

.. -recombinant); GABA (non~éelective); galanin, GAL2 (human); chemokine, -8B (human
recombinant) (CXCR2); chemokine, CCRI ‘(human recombinant); histamine, H1 (central); histamine, -
H2: melanocortine, MC4 (human recombinant); melatonin, MLI; tachykinin, NK2' (human
redombinant); NK3 (human recombinant); neuropeptide, Y1 (human); neuropeptide, Y2 (human);
neurotensin, NT1 (human recombinant) (NTS1); opiate, delta 2 (human recombinant). (DOP): opiate,
kappa (KOF); opiate mu (human recombinant) (MOP); orphanin, ORL1 (humaa recombinant)
(NOP); serotonin, 5-HTjs (human recombinant); serotonin, 5-HTyg; serotonin, 5-HT,4 (human
recombinant);serotonin, 5-HT3 (human recombinant); serotonin, 5-HT;, (human recombinant)



cognitive dysfunction) . This nodel nmay al so be used to mmc MIl conducive
to AD In this nodel AF1SQ(S) [chronic treatnment for 18 nonths]: i) inproved
the cognitive and behavioral inpairnments ii) decreased hyperphosphoryl at ed
T proteins and the nunber of neurons containing aggregated r protein (e.qg.

i ndi cat woa3essgh seased brains) and the nunber of pai rg.g.{ h)&%
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waga“ol d) were used. Rats were housed individually 14 days before
tes venile Wstar rats 40- 50 gr (at arrival) were kept in groups of
: tS R
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iy o GRS S P R R Wl T,
hou’r\glsl"@ e(rN““D’ne8 1 Wbk 1@*%&%6**(24h), 2. 90+/-023° (48h); AF267B (N=9): - :
 7.89+/-026 (1h); 3.67H-0.24*% (24b); 2.89+/- 0.26° (48h) [*p=0.03; **p=0.03; *p =0.009; *p=0.005;
*p=0.004].
All the compounds tested showed a highly signiﬁcant improvement on the motor functions.
30" Recavery was faster in the AF267B treated animals in two balance tests (beam walk) — [22% vs 80% in
control at 24 h (3cm) or 33% vs. 80% in control at 48 h.(2cm)].

EXAMPLE 45:
AFR150(S). AF267B in social memory in rats -
35 .. Social olfactory recognition in rodents bas been shown to assess shart term memory and to be
' sensitive to cholinergic drugs (Dantzer et al. Psychopharmacol. 91:363-368, 1987; Perio et al
Psychopharmacol 97: 262-268. 1989). In this example the effect of AR150(S) and AF267B on
_ mvestxgatory behzmor of naive rats was tested. :
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10 - AFlSO(S) and AF267B decreased the investigation time of the same Juvemle compared to
placebo group. in a dose-dependent manner. This improvement of memory cannot be atfributed 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 total RIDs of the two compounds, but the-
}5  interaction between similar/ different juvenile x doses of both drugs was found statistically significant,
[F(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 forthe 1 and 5 mg/kg were significantly lower than those observed for the 0 Smglkg




application of AF64A (3 nnol/2 I/side) or saline (2 1) into the |lateral
cerebral ventricles (AP .= -0.8; 10 L = 1.5 mmfrombregma; and DV = -4.8
nm from skul | surface). Infusions were made via a' CMA 100 mi croinjection
punp, through a 30-gauge injection cannula, at a constant rate of 0.25
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eﬁecuve dose of AF267B in attenuahng AF64A-mduced retention deficiencies is less than 0.1mg/ke,
- p.o. Both AF267B, 0.1mg/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 AF64A in rats in the MWM test.
35 AF64A or saline-injected (6 months old) Sprague—Dawley rats were tested in the Morris Waber
‘ 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
; trmmng trxal) and reversal test (day S).




- MANOVA, followed by sinple main effects contrast analysis. esults:
AF64A-injected rats showed a significantly | onger escape |atency than
saline-injected rats, i 0 F(1/64) 10.56, p<O 005. In terns of path | engt h,
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EXAMPLE 48 |
The effects of ARI1SKS), AF267B, rivastigmine and nicotine on MWM performance of CS7BL/10SnJ
30 vs.C57BLSJ mice
C57BL/10S0J (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 (AE102B, 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=l2-l4/ group), Groups 1-2
were treated with AF150(S) at doses of 0.5 and | mg/kg, ip, in a volume of 10m/kg, groups 3-4 were -



whi ch the platform position remained constant and was | ocated in the center
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‘30  deficits shown by small hippocampus mice, it degraded the perfoxmance of pormal hxppocampus 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 lmmrly during the four training days (p<0.0001, by a
polynomial contrast). -
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).
. AF lSO(S) (only - the higher dose) significantly (p<0.05) impaired the path length of pormal
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 strains tested. The




contrast). Swi nm ng speed. Motor activity differences were observed between
the two strains of mce 5 treated with saline: The swinmm ng speed of snall
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' - complete spatial bias, like normal hlppocampus 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 rwults_ 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
© porthwest quadrant, opposite to the training quadrant. Thus, during reversal leaming, the platform
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73 location was noved relative to the configuration of objects within the
room but the pool occupied the sane place within the roomthroughout the
entire experinment. Testing of the ruts and neasures taken were the sane as
in training. For each nouse, the escape |atency, path |length and sw nm ng
speed of the reversal test (trials 5 No. 18-21) were grouped into one
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EXAMPLE 49 AF 150(S) is effective in restoration of cognitive inpairnents
in ischemc rats. Transient ischema in rats was induced by a nodification
of the ischem a nodel (Voll et et al, Stroke, 20: 1700-1706, 1989). This
was done by a bilateral carotid artery occlusion in Sprague Dawley 5 rats:
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AFISO(S) 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(S) 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 (foilowing' 3-6 wecks of drug administration). Nonspeciﬁc, motor coordination effects
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after 24 and 72 bra, only the 72 hrs delay showed a significant effect on
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CNS Safety Profile of AF292 (Table 1) : - .
AF292 wias evaluated in rodents for possible effects on general behavior and other CNS related
pharmacologicel effects. No significant physical or bebavioral signs were observed in rats administered
- AF292 at 1, 10, 30, 60, or 100 mg/kg orally, as compared to the vehicle control group. No behavioral
30 or physical signs were observed 24 hours after administration. All rats were retained for 14 days, and
' throughout this retention period all rats appeared normal. In comparison, the compound AF267B
. begins to show some effects (salivation and lacrimation at about 40 mgng po) already in the first hour
after admistration.
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EXAMPLE 54
ffects of AF292 on ochrome P450 Isoform Inhibition
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, CYP2C9, 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 AF292 -

'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 run as assay
controls. The results are shown in Table 1. '



This test is used to determ ne intestinal perneability of tested conpounds.
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© 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 oells as evaluated by MIT .
reduction, immunofluorescence of neurofilaments and apoptotic analysis.

30 . As shown above, compo_unde used in embodin_lents of the .pment invention are low molecular
compounds that are capable of crossing the blood brain barrier. - Many of these compounds have
_ additional beneficial effects including, inter 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
'35
' Table 1 compares some of the results of tests on AF292 and AF267B.
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o ‘The results shown in Table 1 mdlcate 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 hmrted by what
has been particularly shown and described hereinabove. Rather the scope of the present invention
includes both combinations and subcombinations of the features described hereinabove as well as
modifications and variations thereof which would occur to a person of skill in the art upon reading the
20  foregoing description and which are not in the prior art.



The results shown in Table 1 indicate that AF267B and AF292 have the sane
affinity, but 15 differing efficacy for mAChR subtypes. It wll be
appreci ated by persons skilled in the art that the present invention is not
limted by what has been particularly shown and descri bed herei nabove.
"Rather the scope of the present ingg@htéon includes both conbinations and
subconbi nati ons of the features descri bed herei nabove as well as
nodi fications and vari ations thereof which would occur to a person of skill
in the art upon reading the 20 foregoi ng description and which are not in
the prior art. Cains . A conpound of the formula (n; b ACI1 d
whereid: C deﬁ&t"@eouadg{ﬁw&r@ak%n atom shared by ring A and the ring
containing a, b, d and e; , Iey ?romthe group consisting of RN C
RN'CCD 4e!" CNIf, N anf. i §¥sel ecfed fromE Cl-Q straight or
branched-chain al kyl, or - \Q—I)Z ais -0 o -S; bis -CRR2- or
dis selected fromthe group oq(ﬁ- -g=0 -, -C( - and N(R3) O
e is selected fromthe group consisting of ¥~C H2-, -CuW -NH, :-W,

3- and are each i ndependently sel ect ed. fromthe grou

conmchw,gwq { g;ﬁ C2.6 al kynyI
~and opt| onal ly . subgtgll'?ut edﬁggé%éri%k 4al’ ényl s; RSis

I k
i nde%ﬁcf&ﬁf from| e grovp corsisng9E gr oup consi sting of I L G.6 al kyl
optionally suMut ed Ay qne, ¢ enyl s, 6 al koxy, C2.6
hydr oxyal kyky C2: 6akienyl , YC2- 6] al iobnal ly tuted phenyl,

. heteroaryl , d Cy. 6 a\kyl /opti ' ited % 0 three phenyls
-or, when the lcvn%ound G or rru.% ( i L bot h hal ves of

the dimer share a si ngle R ted fromthe group consisting of
-(CH and -(CH20, , wherei is | .to 6j\and R6 s selected, fromthe group
consisting of Cl-6 al kyl, 4 : s~@l koxy; val kyl thi' o, C24 hydroxyal kyl,
‘X26 al I MPYl, C2.6 al kyny each optionally substituted
~~by from1-6 hal ogen. atons,. h Y- raryl. 'substituted with a

- hal ogen, -nitro, am no, hydroxyl omd CF3 grou Cr.6 al kyl substituted by

“one. R@smm@r@m@m&c@m&mm@ﬁﬁwﬁﬁo 6 and X is-82

a is-O-or S~ .
bis -CR'R2 or -CRY)=; :
- dis seleotod from the group consisting of =N-, -C(=0)-, -C(=5)- and =N®’)=0;
e is selected from the group consisting of -CH;~, -CHR*., e_NH-. ANR-, - -N(SO;K’} and
- -NCEORY) | ‘ o
. R'RLR R are each mdependmtly selected from the group conslstmg of H, Cps alkoxy, Cis . _
hydroxyalict, Cu alkmyl, Cz.c alkynyl, and CH alkyl optlonally substituted by one to thmc
 phenyls; : "
RSis mdepmdenﬂy selected from the group consisting of H, CM alkyl opuonally subsututed by one, - -
 two or three phenyls, Cr alkoxy, Cy¢ hydroxyalkyl, Cy alkeayl, Cy alkynyl, optionally
 substituted pheayl, 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 & single R®,
o R’ is selected from the group consisting of -(CH,). and (CH;0),-, wherein n is 1 to 6; and
R s selcctod from the group consisting of Cy.¢ alkyl, Cis alkoxy, Cy¢ alkylthio, C, ¢ hydroxyalkyl,
G alkenyl, Cy 4 alkynyl, and Cy 4 cycloalkyl, each optionally substituted by from: 1-6 halogen
-atoms, hydmxy-CM-alkyl axyl substituted with a halogen, nitro, ammo hydroxyl, or CF, group,
* Cy¢ alkyl substituted by one to three aryl groups, and C,, alkyl-X, wherem m=0 to 6 and X is
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selected fromthe group consisting of indole, Cl.4 alkyl indole,
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phar maceut | cal acceptable salt. thereof. 11. A phar maceuti cal o

c 0 di.n erein said at | east one conpound is
g*pzﬂﬁn%uﬁg ?‘fﬁ’f‘i“‘gmff 429‘?&%% Zrﬁ#yl(lmgiﬁ*i@@qg pr odr ug- of
Amgﬂéldeaaqah@nq%EZBZDmedptvmmaﬁiwmjab&oepﬁﬁEw{m&wpf 12. A phar maceut i cal

- conposition according to claim.1ll, wherei n said prodrug is (S
- 2get hyl s 1: 4 .8-di aza: |ro 5] decan- 3-one (AF267B) or a .
phar T arapote (ﬁ{y é’hﬁept C'B?g“@ ‘?”rﬁfe‘g’ §mﬁﬁﬂf&#ﬁ§6§%ﬁ cal conposition
accordi.ng to claim1l, wherein said (S)- 2 Ethyl -1 -thi a-4, 8-di aza- : _
sBi r oTlsperepound ISpREiyNETR Y, SadiadahplroRIS ieb&d-bie ) agmmsgaiotcu.ﬁer eof is

paﬁm&%mun&a&ﬁy Qccptabkregﬁtegt orca %lévgfocawdﬁmah rru(s)g:arl nllg:od;?cept or

~ antagoni st

8 A compound according to claim 4 wberem said compound is (R)-2-Ethyl- 1 -thxa- 4,8-diaza~-
: spmo[4 S5)decan-3-one (AF291) ora pharmacwucally acceptable salt thereof,

- . 9. A pharmaceutical composmon comprising at least one compound according to any one of claxms l
to8or 61, or an enantiomer, diastereomer, racemate, tautomer geometncal isomer, dimer, metabolite or

- _phamncwuwuy acceptable salt thereof, and a phatmaceutically acceptable carricr, diluent or excipient
therefor.
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14. A pharmaceutical conposition according to claim1l or 62, further
conprising.at |east one additional conpound selected fromthe group

consi sting of conpounds of formula (1).according to claiml, AF291, . AF267B
and AF150(S). 15. A pharmaceutical conposition according to. claim 14,
wherein said at | east one additional conpound is (S)

2- ethylég-nethyl-l-thla 4, 8-di aza-spiro[ 4. 5] decan 3-one (AF267B) or a
pharlfa eqwmbiﬁensenotdmmea ebim ﬂﬁmﬂkr@bﬁpﬂﬁﬁ@ut icadt| one iidtidhAl ON

acc%dw@d&oﬁéuaﬁéﬂz% BRPL LS Ff%-fhlgec- ‘ Q%d nal fpm:f‘;prg)%und 4s

2, 8D| za-sSpliro
phar %%ﬁé@gﬁ@&%@%ﬂ\”gg a-d SrdiazpispireldfS] d?;Ci‘Z-qﬁP (frﬁalﬁﬂ@&)e@!ta pharmasntiedlyt | on
acceceptelletsalt tieadoh 9, wherein said at | east one conpound is selected from
the group consisting of N{(2,8
Di net hyl - | - 0za- 8-aza-spiro[ 4. 5] dec- 3-ylidcne)-am ne] N oxide; N [(2
Et hil- 8 Anlppacentionk goBpdition apiordifigltosdlaiecy, Svlydrdis edi@ht Resiit 064 cibyfdusle is (S)-2-
N-[ Ealywlﬂii}lh BRI LJ 0%35-3%ne W%)Ogrd'a %rg&!rug of XH&C €)- %armaolwhcaﬂ xi de;
th| a dléﬁ %r o[ ] dem3- one; -

Q@F‘FB met hyl -I -this-0, 8-di aza-spi ro[ 4. 5] decan- 3- one (AF286);
8 I\/bthyl 4 pynmolidin-I- ylnethyl.1-Chia-4,8-diaza-spiro[4. 5]den11-3-one

3 s Lot o s ke

onel- Shjaza-spieel4 Dl decen Ayohy CHE2T) &ﬁmm&umnpywmewtﬂa%oﬂl aza-
'spi ro[4 5] decan-3-one (AF288); (S
- 2Et hyl - thyl -1 -o0xo-1)~-thia-4, 8-di aza-spi n{ 4S] decaa- 3-one (AF300);

SN A phareorigrl qompriitionsagondiig o claint b{,mwemuqsm.mymmmu(wsﬁ@)
Skpido[4

( kP [fﬂdwiui:ﬁn:_g&gljf‘iggcg ngggﬁg&(ﬁ%?: OWbicglttﬂ@éoWsmmp aan muscarinic
2-|‘:’?‘¥’§|r &?“F ?Ji [FBRSFarIG AEgeptor pRfpgongtigamioynt. | - :

Chl a- 4, 8-di aza- spi ro[4 51 decan- 3-one (AF703); 2-Ethyl-4-(3-1H1indol-3
. o 8- di [4 5]decan 3- AF704
(S) by C*’“%{%“%& Eotbres sretibiosfiohcr 85 R nomrpiog oot ocaditomatze
pi PoPRSRd frometh¢ ArevfDddasistifgR)ficohipburits (08 foktula @Qlcostding to claim 1, AF291,

yi- m@m %ﬁet hyI 1-thi'a-4, 8- diaza-spiro[ 4SJ ‘decan 3-one (AF704A)
2- Met hyl - 8 ‘et h d3-1-this- 3, 8 di aza-spiro[4.5]dec-2--ene (AF402), 2 Eth :

.'4 1 Chla 4, 8- di"aza spiro[4. S] decan- 3-one (AFSO%), (S) 2

plpmiackuficdl gt ¥ B0 18] b’ g g fpast g idional
(R‘g?ﬂﬂ%%‘lf}/ & thé‘}? » ﬁﬁ%?&l%Mf#WM]dempbaml(m oxdrde a

( AtHafitceutidally ZocBpthbiBBilhthbreds:  OXa- 8- aza- api r o[ 48] dec- 3 .
yl i dent) - bcuzyi ami ne) - N-oxi de (AF604), N-[(2, 8- Di net hyl -1 - _oxa 8- aza- _

spiro[4.5] dec-3 ylideuc)-isopropyl anuncJ N- oxi de (AF60S),

-DT‘F‘“%W ox.déu?%%ﬁo?b ‘?dﬁ?ﬁ?/|“§“‘hé"ﬁ§ﬁ°ﬁo">§&!"§-

Waﬁmf?[é}ﬂ Ni@x?rda: (AEBIZS)) ame plonnyaut@lly
rzerbebpbbmltme{-ebf, azabi cycl o[ 2. 2. 2] octano-3,5" -(4' H-3" ylidene-nethyl an neld
N-oxide ' (AE6MB), or an enantioner, diaste coner, racemate, tautomner,
geonetrical isonmer, diner, netabolite or pharmaceutically acceptable salt

tha: eAfphaﬁmceutahwmmhs@b ORlch YO0 AEH U ool Qb béthBubd is Jlclele’

e gr oup

ast %—F % diti onal corrpoun sel ec

o BB o SpissERg g Ao bt - fpea-smivot shine 3y lidpe)-opine B N- 3 one

( H@Hshyi-Samethfl Bofi-8aed-Giilofd Sddoly: Fidede)Snfthda®oxt] M ito-RbeH%-pieasi Foxa-

( é\&m‘)ﬂdg&ii “Ylideac)-amine]-N-oxide; ©  thia-4,8-diaza-spirof4.5]}decan-3-one; 4Q24-
Dnmcdloxybenzyl)-8 -methyl-1-thia-4, 8-dlaza-sp1ro[4 S]decan-3-one (AF286); 8-Methyl-4-pyrrolidin-1-
Ylmethyl-1-thia-4,8-diaza-spirof4.5)decan-3-onc  (AF287); 2-(1-Hydroxy-ethyl)-8-methyl-1-thia-4,8-

: d1aza-spuﬂ4.5]decan-3-onc (AF298); (S)-2-Ethyl-8-methyl-8-oxy-1-thia-4,8-diaza~ spiro[4.5)decan-3-

¢
{
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pharmaceutically accéptable salt thereof. .19. A pharnmaceutical conposition
conprising: (a) an efflcaC| ous anount of a conpound selected fromthe group

consisting of M2-ethyl-8_" nmethyl-I-Chia-4, 8-diazadiro[4:5]decan-3-0" ne
(AF267B), (S)- 2 Bt hyI - 4h| a-4, 8-di aza- spiro[4.5]decan 3-one (AF292)..and
(S)anﬁth 4qbimdtbiy-BaRPH 2 - 3
% gafégl)’f'gl rof %decan Uad(l))?ﬂat;&l(nAF Y—h%a.‘tsﬁéﬁurracm d;/an one
# L-a30- 1 -Shigrft Scdinga-pirpld éﬁ?ﬁ% RBS )t ZEBH$- (1)

an ﬁ&yleh&laﬁﬂsttdﬁifo[oﬁ]ﬁcﬁﬁﬂpﬁlbﬁé (ABS mgi &)-2fEthyn a-beﬂgdremmmaifatyl)mgt of
b.”ﬁ’aémnﬁéﬁa@% g TRAN S BT Moy o R Dl oy S B

a

- exitbiphEAinza-spitofd. tidecan 8-ona ﬁhﬁ?ﬂi&c%ﬁﬂv&ﬂ{ﬂ:ﬂf(ﬁo@lmﬁwmbfﬁ-mghﬂd'@w one
of’ 4%-&4%@5]}19&913-&1% gﬁ?‘ﬁ&), @gﬁtﬁi}l-’l r&@ﬁ%{:‘ﬁ)hﬁﬁkn&{}mﬁﬁhh's@” i's |

in unit dos orm 86 r nace |ca cOo I on according tqo any

on&iagp-spirolfl Hdegan-3rone) (ARIAB):n @&ﬂlyﬂﬁa@n%&ﬂﬂ “Eytpropigayih a-4,8-
pow@n-spmbbptdecm-blonc CEATT0UR); BM&B}er-ﬁﬂﬂ:@D&I L-ehiay, 334&zurspﬂm[a Y]dat-2-ene

gr macé t' Cg@%gﬁéaﬁ? Ofloslglcl% 4%3‘11 ng ? gl auﬁ? )'O\r/w@f%%gh%& Fiacal’
pharuMGé]ﬁemre}-oe@ r(ﬁb‘%?zt),l R)-2-Btbur 1 isied, Sdiemmpiroptdecain3 Sna (A FABHLIN-UBS- ny of
DRSBAE e Lol o s Aghack) ARl M arbon) BB 1

corrpg$| t i on gccor to clarm ﬁgﬁr;p,q;flgy ng a @onﬁifﬁwmnﬁgl%gﬁ??r&%aof
fo;ym[aﬂaécysaynaaemopm%nej-m%dacl S -(a®05), 2 | N{(EEhyls :

R e I nﬁfﬂweﬁﬁimm hw%%d N

- srnplrbﬂﬂld@emhd&epmemmﬁmmﬁd&t hyAF6eR)( 3- labll i nchilydﬁo%zr;:cthquﬁm ny ()--

| Et%%k’é%ltﬁ@ 3’58 ﬁJfﬁ ?"%‘F‘I r%%‘!%‘e@ arade A@%?f RE2E%( t120l{’ri“is,O( S):
disshereomarcrcemyn dathoee gszmeg@@hsbmm alimus mcabehtc ot aMma@My am@bher S

o argltWaceut ically accept abl e , o

18, A pharmaceutwal composmon aooondmg to claxm 17 ﬁxrﬂxet oompnsmg at least one addmonal-
 compound selectedfrom the group consisting of 2-cthyl- 8-methyl- 1-thia- 4,8-diaza- spiro[4.5decan- 3.
“one (AF267) and 2,8-Dimethyl- I-thia- 3,8-diaza- spiro[4.5] dec- 2-ene (AF lSO(S)), or a
: pbamnoeutwally acceptable salt theneof

- 19. Apbatmacwtlcal oomposntlon comprising;: -

- :(a) an efficacious amount of a compound selecl:ed ﬁom the group consisting of (S)-2-cthyl-8-
mc(hyl~l~tlna-4 8-diaza-spiro[4.5]decan-3-one (AF267B), (S)-2-Bthyl-1-thia-4,8-diaza-
spiro[4.5)decan-3-one (AF292), and (.S)—Eﬂlyl-4-(3-lH-—mdol~3~yl-pmpxonyl)-8 -methyl-

1-thia-4, 8-dlaza-spxro[4 5]dccan~3-one (AF704B), pharmaocuucally acceptable salts
_ thcreof or mixtures of such compounds or salts, and
(®) an eﬂicaclous amount of a compound selected from the group consisting of ‘an
immunotherapeutic compound against beta~amyloids and compounds that bind to
amyloxds and a pharmaceutically acceptable carrier, diluent or cxxctplmt 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.




salts thereof in an amount efficacious to elevate the. |evel of secreted

form of the non-anyl oi dogeaic anyloid precursor protein (a APPs), el evate

a-secnetase | evels, decrease '"the |evel of A43 peptide in the brain of a

manmal having an. el evated level of AP 3 in the brain, inhibit the release

or. synthesis of ApoE, decrease |evels of ApoB, decrease tau

herIphos horyl ati.on, decrease paired helical formation, activate the Wt
%W ompoifieradsendingda pen o ofiql\ahmb? to ZQSKBQtSmrmdlpmmoefﬁbdct S

or mﬂmﬁﬁnh&te pA&idks icdblet, ﬁﬁ. ABHMIQEARN siSpo 1&1@@*&{%&% Ehules, 2
CONMMOS ition conprisi nggmgr | east one corrpoun Pect the~group
consi's mhgsug?mé 9% ormul a (1) accordi ng to any one of Cains 1-8,
AF267B and AF150(S) or racenates, enantioners, geonetrical isoners,

erg [S n har |y acceptagble salt thereof and
at east one adgl tlg%ﬁagfmuﬁa “%@1‘”3 eiéf"i‘?% ¥’¥' s@@n‘%ﬂﬂ?ﬂf"@é’f’é RYERPSHIOB m t he
gr GUPPEDS ?[‘P??{j‘ocff““détﬁﬂl 1% mg ¢fa cerapoudiof fopnula@per unit dasage ks agoni st s,
chollnerglc precursors and chol i nergic enhancers, nootropics, perlpheral
rrusc inc drugs muscarini ¢ antagoni sts, M4 antagonists,
oduAaa*ré‘;ST“ﬂ 8?'?@03&5’6@?%%‘"3 torplsiae eamprising gt least pecspatpiosnd or a mixture
antqfdeppmml&toﬂrﬁonaﬁnblgma{smsﬁhgoﬁlrugs used in treatnent of Parkinson's
‘%ﬁg"{dg r Qn, antipsychotic, and anti scbhi zophreai c agents,
gI ut ahat e g\ tvgl%%ﬁnd nodul at ors, NMDA ant agoni sts, AMPA agoni sts,
acetyl-l-caniti n MAO-B inhr-bitors, peptides and growh factors,
. chol est er BN Iovver g agents, antioxi dants; GSK- 3P inhibitors, Wit- |igands,
(3-- or pA%s sec age inhibitors, beta-anyloid degradi ng agents, beta-anyloid
anti = _aggregation agents cheI ating agents, imru notherapei tic conpounds
agai nsB- » anyl oi ds, conpounds that bind to aryl oi ds, cycl ooxygertase-
(COX) ag-ophibitors, non- steroidal. anfiinflammtory drugs, estrogenic
agents nic receptor nodul ators, steroidalneu oproteetants,.and
spin t¢ pﬁ@ ar maceutical s. 25. Aphar maceut i cal "conposition accor di ng.to
clmxmoﬂddsoﬂmaﬁenaupahaa@t | east one conpound is AF292 or a prodrug of
AF292 or a pl ceutical ly acceptable salt. theneo 26. A pharmaceuti cal
conposi tion freating or reducing cerebral anyloid angi opathy

conpri sing; ef fi caci ous. anount of a conpound selected fromthe = .
gr oup AisfS n \F267B, AF292, and AF704B, pharnaceutically accept abl e
salts he of "or mixtures of su& conpounds or salts, and -(b) an

effica bamount of .. a conpound sel ected fromthe group consisting ' of -
an mmm@tl rerapeuti tc conpound agai nst bet a-anyl oi ds and conpounds t hat

bi nd =q6ds and a pharnaceutically acceptable carrier, diluent or
excEtEJdent 'Human or ani mal bl ood containing the conpound . :

(8) Et-mwmasqt)&m]asanammm, 4 )8-diemaspiR{4.5] a&»ﬁﬁ@&%)zsmoxg

r tabl e, salt  t rocess for
reﬂféﬁ%‘gﬁgfﬁ% #‘Wﬁaﬁm{: ﬁfﬁ' &ﬂ‘%“ﬂ‘f’g"&r W[(QF%?‘gecan 3-one .

Mﬁr@mgspwﬁk:ﬂdwgn—émém?z% pexi done vmth 2- mercapt obutyr| c . .
__am‘;ﬁgjl anmoni a. 88 '

AF150(S);

‘Or racemates, enantiomers, goomctncal isomers, diasteromers, tautomers and pharmaccuttcally acceptable:
salts thereof in an amount efficacious to elevate the. level of secreted form of the non-amyloidogenic
amyimd precursor protein (a-AFPs), elevate a-secretase levels, decrease ‘the level of AP peptide in ‘the
brain of a mammal having an elevatcd level of A in the brain, inhibit the release or synthesis of ApoE,
decrease levels of ApoE, decrease tay hyperphosphorylation, decrease paired hchcal formation, activate

- the Wnt signaling pathway, increase beta-catenin, inhibit GSK3B-mediated effects or enhance the activity
of neurotrophins.
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29. A process according to claim28, further conprising obtaining the
enantioners AF267A (R enantioner) and AF267B (S-enantioner) by chiral
~ separation. 30. A process for the preparation of AF267B, conprising -
racem zi ng AF267A and isol ating AF267B fromthe racernic mxture. 31. . A
process accor di ng to claim30, wherein said isolating conprises separating

t he F2 fro racem c mxgure by chiral separation. 32. A process
forzﬁ\ E’Pﬁ' SIuS o?%é FEPEEsi ng contacting. (R) - 2- mer capt obut yri c
acid wtht lmmwmmésdma&mh &e@d@)donﬁsqmg:mob@lﬁamds of¥3rmuta (1) acesting Of

~ the preparati s t ed r| |ng
reacting AFZgga%?d%O%g@& Fglﬁ%@bdnl\é Alil%H‘}y? Ir%ro é&"gepﬂg't%c% [ n
ni-trogen at. oniSefuers, diagteqgmsrs; tanlamets, andephappaguticalinabcentaliictelth theregCand
' 4C- | abebilest oﬁd—‘aﬂﬂiﬁﬁatp}xarmhnorogballg htiosi@inpglind pfitted B thd\grofprcdBRGg of:or t he

-preparatlono xture g) .2 Fthyl- |-thia- 4,8-diaza- SII‘ 45]
decan- 3- one. . .. "’a"ﬁﬂ )m‘?uE’t"hﬁg"mftsvt ﬁW"SP‘G’F‘é{?&S

ggcag 3-one l(ﬁﬁaﬂdc)rs , OO PiGs|, p@maaﬁmmguseﬁaﬁ;? mﬂzamAdaﬂm&;hx&gamag K@ent .

crysta t thia

pi ro[ 4. 5] decanetg@- cﬁ%%gm%ﬁ#ag?né 78 dmﬂ ?‘8?"1%8 ﬁ‘é@m‘s or

(P%lg(l))ZlA(N_(IJ_ 1@“%%8&% (ixamgrnenbzznl’mqﬂx)dléﬁs@@m ogdm&h (4)

- =htipiché® %ﬁﬁ,&gﬁ, a i

~ characteri zefhré the follo ata Vok{ u Cﬁ 1224 2 ? Aa{3ﬁu %oil 6&{
202.32, Calc tﬁé\‘tal -hecamifiacy MAQ-Brinkibikgryineptides and =

P t2|32rm418 gérovﬁthc ﬁymml4 e%omgt&mawaﬁ g ( &gen %ngéi;mhﬁ}]wecbwsp ﬁnmwox?, Wnt—t

-t ua- i ir ecane ne avin e con r.ation

shown in Strul t- lolﬁ-ﬁﬁ% DtQ g’e l?&'é"' d@ér?ﬁﬁig’h&’e‘" oid bt :

(S)-2-ethy| - Wh ageGhsj aliclftingdagnes, &Fihmkikdia}:utﬂﬁ uﬂd.oligmbAFB&ZB) as

a prodrug o 92 %ggthégﬂmg PJELMouis wélgo ATl &'BX)SIP culéors?]uon-

decan- 3- one (

2-Et hyl - 4- ( 35teRqi T@mﬁntmylm)m&mt@hml cstiviganid 8:cgion anodsitora] 4. 5]

decan- 3-one kﬁoﬂa@.ﬁ&% W &panti omer ther eof
- (AF704B), as a prodrug of -at Iea t o AF292 and ’
i ndol e- 3- propionic acid. 40. - Use of a conpound according to any one of

clzﬁ rrsAﬂ!h:uma@pumloampﬁitmn tgdsllaﬁtzar %Q%in “‘@mfﬁw qgam;zl 92 I

. ﬁ@gﬁ#dﬁgﬁd 415% nner t abo or, pharnmaceutically acceptable salt
t'hereo pgﬁgmgﬁugﬁrﬁ% h‘ﬁ cal conposition. 41. Use

accordl ng to claim40, wherein sai d conmpound is AF292 or a prodr,ug of AF292

QZW%%@ ?588&3? %?l i Of@?@*"ﬁpﬁe‘{é}f‘éﬁégé ! ro,dr uYBO];)r a

P har madtpnicfiadacipus emewit abh eomuid sdldtesdeoém tHedgrolds

ot anol 1 13 b7 Al Bl Rigiaf) %@éw&? 3f8-r“épé€%29€%rc@%ém§mr at on

.. of a phar naeesalscaid conposi.tion for bot h stimulating the M nuscarinic
- _recept@) 2l e RBIAAR w46 WinfBlRa 2 bMiSa RS8P group corisisting of an
nnmunoﬂxcmpwuc compound against beta-amyloids and compounds that bmd to

. amylojds, and a phannaoctmcally acceptable camer, dilucat or excipient.

+27. Human or ammal blood oontammg the compound (S)-2-Ethyl-1-thia-4, 8~d1aza-spwo[4 5] decan-3-
one (AF292), or a metabolite or pharmacwucally aooeptablc salt thereof.

. __28'. A pmcws for thc prepamtion of 2-—ethyl—8-methyl—l'-ﬂ)ia-4,8-diaza-s_pim[4.5]decan-3-one (AF267),
comprising reacting 4-methyl piperidone with 2-mercaptobutyric acid and ammonia.
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44. Use according to claim43 or 67, said conposition. further conprising
(S)-2-ethyl- 8-nmethyl- 1-thia=.4,8- diaza- spiro[4.5] decan-3-one (AF267B).
a 45. Use of a conbination of a first compound conprising (S)-2-Ethyl- 1-t
i a-4, d| aza- s %ﬁé’#‘g ean 3- one (AF292) and a second conpound sel ected
frontthe ‘6’°%‘£ .‘ﬁ Apether oompristng) obtzning denpoutimern AFR6H B- t o
cl ai m@hOMmdAmBKS%omef)lwdhm skpefiGal es, enantioners, diastcreomners,
taut omers, geonetric isonmers and pharnmaceuti call y. accept abl e salts

t her eof , in the preparation of a pharmaceutical conposition for

st i pifl- atfigecesiefon/therniensationiof AFRGER) tcompiiking excBiniing AT26YA ARY ROEEnSAHESTR

ef f efedra tithiRcdnsic fiixuiel at i on of ot her mMAChR subtypes. 46 Use of a conpound or
a m xture of conpounds selected fromthe group consisting of conpounds
according to claiml1, AF267B and AF150(S), or racemates, enanti omers,

georddt r.i4 ptocks anmirding totklat30] WHGREIR wa%imgeé?m |

acceptah w §, Bmﬁreof in the preparati a %ﬁar mﬁ%ggﬁ I ca ftom the
conmposition ﬂ'b the rel ease or -synthesis of beta-anyloid
peptide (A[3) in a mammli an ceII ti ssue or organl sm stinmulating the ML
nus@ari A proc&Sat Ak rol |dat|onin vicinity of said M
muscar i mg receptorc Qﬂ %rh evatl ng 8? &E)r%{"é'&aﬂt i5racid,with

nonwpm@m@dém‘@ldwgﬂ%or pr ot ei n (cc APPs) in a mamualian cell,
ti ssue or organl sm elevati ng a- secret ase levels, decreasing the |evel of

pthﬂ’ﬁ"‘ﬁgﬁ br ai n .of havi ng an el evat ed IeveI of Aft in the
) ._br al n; PR@aRgon, Bs‘iﬂ‘ﬂﬂ*f@é‘b’ abgHedrysitie"Cror &' Cireompaising meactidg |

ot séﬁ%mowbr@bm 16-labelldd ety hbiorgdd, Gytborily D Aliolth ROMHITRY 4 Mol drend | SSUe
or Wm '%% “@:-l'é@e S‘PW% hor | at orl In a mammallan cell

tissue or organrsn decre gebirat ion in a r_rarrmallan
cell; activating the Wit signaling pathway in a manualian cell, tissue or

|- enh h
22?” T Wﬁ%ﬁ%ﬁ?ﬁ Pt B BTt i e vt Soer v wi ¢ h-
Qﬁ% aph G JrBiigyl- d-thlan%ﬁem@mdﬂ@mmne(mmhw@dsﬁgaacuﬂgqmmce in .

_:_chdnmmﬁmghg&a or diseases with inpaired activity of acetyl choI ine -
receptors fromt he group consisting of- senile denentia of Alzheiner's '

- %c?ﬁ.’tgﬁ di s Le body dementia; m xed Al zheiner's and
: Par i nson™ L ar¥e ﬁuf‘ﬁ ?‘@A‘étmﬁf\gﬁdﬁbw&m«pmmﬂmmm(mu a; -
_vasmmnmdibm fdtothgrdﬂmlmiimer(ma IGMaDIG%wgf@d(a%é"? £hogy¥ Qc@%ﬁ’" / head
| NS ¥56 @ Pxand AD; human head inju age- assocl at
inpair rren cogm tive inpairnment (MCl); M conducive to AD;
.cognitive dysf uncti on (1 ncl uding _ _
- 36 A crystalline form acoording to olsim 35, further characterized by the following data: Volume =

12242 9) A%, Z = 4, Fw = 202.32, Caloulated density, Dc = 1.092Mg/m’, Absorption coefficient, p=
© 0.232mm™, _ ' ,

| 37. A crystalline form of (S)-2-cthyl-8-methyl- -thla-4 ,8-diaza-spiro[4. S]decanc-S-onc (AF267B)
- havmg the configuration shown in Structure 1 in Example 2.

38. Uscofthe compound (S)-Z-cﬁlyl-s-mcthyl- 1-thia-4 8-duwu- spmo[4 5} decan- 3-one (AF267B) as a
- prodrug of the, compound (S)-Z—Ethyl 1-thia-4, 8—d1aza~sp1ro[4.5] decan-3-one (AF292)

89



forgetful ness, acute confusion disorders, attention-deficit disorders,
focus and concentration disorders);. hallucinatory-paranoid states;
enotional and attention disorders; sleep disorders; post-operative
delirium adverse effects of tricyclic antidepressants; adverse effects of

cert3g.n Uwz-ﬁu@wﬂwqﬁddlrmtp?@ﬁﬁnyl)@iméﬁw AT @Jaia@a.ém; £26Y &SRS in

di se ro a, a and/ or confusion; psychosis:
sch”%o réﬁléﬁﬁgngﬁfﬁgﬁgLﬁFﬁ‘@5HH%EP$E&FFH B)3s aprdmef ableast eng ol fH64R; a,
par aﬁm%mdmdom%modma\cdnm e schi zopbreni formty; bipolar disorders;
mani a; nood stabilization; cognitive inpairnents after renoval of certain
gliomas; tardive dysklne3|a oxi dative. stress during oxygen therapy;
aphdth a; HiisPlomcapRad sccordimacsiay opndf sirims Al S, ol eremestomenedistyeoner,

| NP aaceit, Sautdined, eOmefiehTSontbr, SBRASGS MetabOftt WA hIRPmAddRta 1Ty E&Lﬁéﬂ?é Salt RGLSH £S1 S

Sjo ndro chroni.c fatl ue syndrone, and fibromyalgia; nenory
i rrpgf'r?re °“ﬁf§5§%frﬂea?“%8%ﬁ?‘ag§f R or -schizophrenia; pain, rheumatism
arthriti s and termnal illness; xerophtalma, vagi nal dryness skin

dryngss; Sé,U SwherdiSULQCri ne di so s and on of
food_ i nt a | ngﬂ%dﬁfonaﬁou?(?m aag"(r?\ gno d %ﬂ??ﬁ%?ﬁi“t hi ne
tram 5%“?94 W%ﬁiﬂbn&?ﬂwom%@pemmmm at r ophy al cohol

wi t hdrawal synptons; substance abuse including withdrawal synptons and 91

subglitutjon thera Hunti ngton' s chorea; progressive-supranucl ear palsy;
Pi cﬁé ?@5%@“’?@@@&@6&; wheggin saidiprogrug jipA of 2 phymaeeuiicallyseeeptablesalin’ s

_ synthcmoﬁ gl aucoma; presbyopia; autonom c disonlers including dysfunction
of gastrointestinal notility and function such as inflammtory bowel
di sease, irritable bowel syndrome, diarrhea, constipation, gastric aci d

sechbt i Usp ofithe edngensd (m%mylﬂmagesquﬁmmmbﬁmmﬁm& a mefabidlfe

pre [ th er| raI vous tem di se at es
dueyto VS unct Q%Qﬁcgﬁgfhg@h%re Oqgﬁeéﬂ"ﬁ@ ma%g’e‘@étem
car Singating thed/l Wmm@d@?sommgﬁEMmemm gastroi nt estinal

_systen1 .or endocrine and exocrine gl ands, eye. cornea, lungs, prostate, -or
.ot her -organs where the choftinergic function is nmediated by nuscarinic

-1 ecdpt or Usqaseopdingdo clail 3 &6, seidpahpobition turther camprising/(S)-2-alsyl- 8kniettiyh 1-ghiay 4 8i d-
neddlauaesbud[@i]debaﬂsroxﬁl(mm synt hase ki nase (GSK3. 8)-nedi ated disorders;
tau protein :hyperphosphoryl ation-nedi ated damages, dysfunctions or-
di.seases; CNS and PNS. hyperchol esterol eni a- and/ or

hypé | |Q$pdlfm @embitlatidne of d&ilﬁgﬁmeo(i)fB t@mpﬁdx@ 6S)P-Ethi- Slemﬁeﬁsdwaﬂm

3: g%@d Iﬁgn bies‘ral%lus gr ovwcﬂng?%‘??e téréedgla g&‘%@@%ﬁég ﬁéfﬁg‘ll‘?a of

. adand p@munda @korﬂmgm clrigy 1, othedihamw mmamgmhmm\eahnﬂammpwmmer n-E

el NBOEo o5l RSB s e o s BERalln oE % D)

; delP hyrmgeculien cpmpésitivd @yslpmdatmgltlm i1 pantscarirtic mépton wkdd‘mtnudﬂngladpmgsxé@
%M%%ﬂiﬁﬁﬁdnaofoﬁﬁfﬁkbﬂks@%a?' d angiopathy (CAA), .

© 46 Use.of a compound or a mixture of compounds selected ﬁ'om the group consisting of compoﬁnds
according to claim 1, AF267B and AF150(S), or . racemates, enantiomers, geometrical isomers,
diasteromers, tautomem and pharmaceutically acccptablc salts thereof in the prepamtlon of a
pharmaccutlcal composition for: : .
mhibxlmg the release or synthesis of beta-amyloid peptide (AB) in a mammallan cell, tissue or
organism;
stimulating the M1 muscarinic receptor and retarding oxidation in the vicinity of said Ml
muscarinic receptor;
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cefebral anyloidosis, fironto-tenporal denentia, vascul ar denenti a,

hyperli pi dem a, hypexcholesterolema, nultiifract denentia (MD), stroke

i schemia, MD conbined with stroschem a/head injury, conbined MD and

Al zhei ner' s di sease, human head injury, age-associated nenory inpairnents,

mi | d coglevating - tepkivelrof isedrdteld )ormMSE - the GRS ddeeniCRmylli® Prdlrsti HRIERT
mani a, schizo g_‘,ﬁ{p ;ect | Y% schi zophreni a, paraphrenia, "immune.
ne g s%ﬁ*?d"’&ﬁ?

dysfuncti ons neu ocrl R B%ul ati on of food intake,
i ncl udi n§! evyfingiorsesreaselleasior exi a wei ght control, obesity, inflanmmtion. 47.

Use of d&r@dﬁﬂf@lﬂi@kv&%t‘%\gg@%}dc% GOTRGYAE, Exﬁinn‘;}ﬁ%g%{? b SHPHEA i the

éonsi sting ofb AF267B and AF nar nac acce
salts thereof "6 nixtures of such conpounds. or salts, and (b) a conpound

sel ect ed@ﬂ@ngmere@awmsgan&iﬁdfmxsmaﬁﬁlﬂnmﬁun@guh@gsemjopéaﬁmﬁprrpound agai nst

bet a- a”>’hé?:k£§|r1§ s t hat lb| n r’%l oids, in the-preparation of a

phar maceyt | ca corrp05| boil Ol[l n ¥ O ERce é’&i‘eﬁsﬁg cerebral anyl oid'

angi opat ¢ Laychypesphosp OMF@@MﬁMEﬁﬂancﬂhmeem@U y acceptabl e :

salts thwc a@d%ﬁwf&mmon%gﬁ%ﬁmalﬁﬁ 2 or pharnaceutically acceptable
0

salts the[l %ﬂgéﬁ?ﬁ@qe preparation arfrdceuti cal conposition for the
treat nent Bt g ﬂE‘é’HP&P%ShW#YGPaM@mmch dissuonr @rfanismpt ons  of
schi zophﬁWgG@KBﬁIﬂﬁxwmﬁE&gg,&pr a pharmaceutically acceptabl e sal t

t her eof gff 85 .claim i.n isolated or substantially pure form 50.
The corrpoun ["gﬁg fa gﬂ@é‘é’ut ically acceptable salt thereof according
- to clai Mﬂam%amapmalmeiam%@%&&a@%l&&gﬁnmﬁmﬂ%@%wﬁé@ess Of

. 99. 8% AE292 .or a har nmaceyt i caI lLy.acge tabl alt
t her eof accor‘§| ng %“ﬁg’f‘%‘ °€ ogk PR ‘}S\P§92 or a
phar maceut i ¢ &F¢tylche @eﬁmm ﬁ‘a!htthc Igmupoéoreiaﬁn@bf |s&ﬁ&tdeﬁi&&h@bhﬁlzheiﬁib?ﬁiound

selected fro heAhQhier Of o2 . harma e cal
accept abl e s%ﬁe hereof a S AF%’?) or Qypﬁmﬁma t b?gttfyéngalt
“t her eof . Bulfjifiget tdsmentig tﬂvBQ) \Aﬁmtetempeml alcmmthwvascuhr a

" raceni’i ¢’ m Xﬂethéhua, Etﬂokeﬁscﬁé:ﬁx unm)%&efn%u 'Eo;%ﬁ‘i!ngd

o PR b mwawm?é%”%%&%‘wmnca wamuatéogﬂmve

phar maceut i cihpapmzot eQIED)] eMER | boﬁdba{,@oio AD; 2cdPnitive W TAY

b bhar mace TR AESED bR Coflelon, F@r{o%ﬂ%g%éeﬁ@%as gt °tgoc3%r§€¢p”"°“”d

consi sti ng ofoneenastiomdisorddrs)f Mmhao:@@atmm@&néﬁbnﬁﬂ aall Bchtion \Hid6rdBsand

Synihest s ofv it A8FEYG: o EEAES B el ool 17 Bl e

~non- anyl oi dc?é'&ﬁ?%e oAl of ngsswd P the dteatnfent. ommph:ﬁﬁ:emﬂhrhmrset ase
levels; decrdinag; wBRstoRkE bndthia/ mbndi) 160CaRH@ Bofbios Al chTaI Bhizophrenia,

' : schizophrenia comorbit with AD, late onset schizophrenia, paraphrenia,
schizophreniform disorders; anxiety; bipolar disorders; mania; mood stabilization;

- cognitive impairments after removal of certain gliomas; tardive dyskinesia; oxldatwe _
stress dunng oxygen therapy; aphasia; postencephahuc amnesic syndrome; A]DS
dementia; memory mpauments in autoimmune diseases including lupus, multiple
-sclerosis, Sjogren's syndrome, chronic fatigue syndrome, and fibromyalgia; memory

~ Impairments in atypical depression or- schizophrenia; pain, fhcumatism, arthritis and
terminal illness; xerophtalmia, vaginal dryness, skin dryness; immune dysfunctions;
neurocrine dxsordets and dysregulation of food intake, including bulimia and anorexia;

obesity; congcmtal ornithine transcarbamylase deficiency; ollivopontocerebral atnophy,

-alcohol withdrawal symptoms; substance abusc including thhdrawal symptoms and
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inhibit the rel ease or synthesis of ApoE in said mammal; decrease the

| evel s of ApoE in said mammal ; inhibit tau hypet phosphorylation; inhibit
Wit abnormalities; inhibit GSK3fl-nedi ated effects; 93: act
synergistically with neurotnphins; treat in a manmal diseases associated

w th inpaired sqﬁg&d,w‘g&%’ig%ﬁ&éggses oftl seas V\/nere %I Slr’t?akyb?'&n gl nbal ance

in cholinergic. functi
acetyl chol i ne F%%r”éa’?%oﬁ;ﬁieﬁedgrbuﬁm@}ﬁm élﬁaﬁrg Bbwnbewnﬂ@mderémwraanf

Al zhei mer’ s t ypesbydpididiBinic dissi&S dfuding B Munckisise BREYinESIRN kodlityHnged
Al zheinmer's a Par ki nson' s . di sease;, nultilfract denmentia (M D)

f mt o- terrporalr}g“cfufﬁanf'ﬁc v?gﬁﬂfnﬁ?’“ﬁé’ﬂ’ﬁ’( jdiseaseg drritable, bayelfygdro mch(‘,"(Sﬂ’ﬁFrned

wi't h strokehi mmwmmqm;dmmmm Misirpge indblitineatepastiieg ©ORD;ur y;
age- associ at ed ggpory inpairments; mld cognitive inpairment (M); M
conducive.to AD; cognitive dysfunction (including forgetful ness, acute

conf usi omgd’éﬁ@ﬁ“‘m?@hﬂlqsmqﬁlmusm dl,swsc $toresiducadiysfonetintinat | on

di sorders); Ba¢ loH @hddebP e RAGRAR! Grafil 3 gﬁmﬂ vg%qlaags@,g

di sorders; ?’8@ di sor ders ost- oper aﬁe el1rium adverse e fect s°of
tricyclic ant o testigplssystem OF eadqering prry exagdng) slapds, he
treat nent of whmmpeh rlmgs,a)mmtc I%rokﬂcﬂsqaﬁ wilk& QRS fholikapie Fulibi is madied €,

Comorbi 1w a‘ﬁwﬂ%“"?ﬁ’% Sl <BBKES T in, e B A1 RSSO { or m

di sorders; Mmmbm(@smmwmmmm Yaaprotein
cognitive ' Fﬂx o] b .5 Vid PNS

dyski nesi a; aélve stress dur| ng ogyg (ﬁrs erapy, aphasra;

‘post enoephal | d:ed dmpsj dmfmctlmw in

aut oi-rmr une. &bessaa;sewm- nggwiaglsab,mﬂns,j, f meRGPIRARity;
syndrone, chronl C fa.tl e sy - and. f| brog%ziil gl a; nmenory

.i npai rnent s iyperely) E‘T“BPFWW&S&‘?% disesses, AT combipttient i sm
arthritis: an@bfaédiuouvhhsk fnbtn&s&‘dxse‘dﬁf@ﬂ&&hﬁh%lvél tchB{BeaﬁmﬂﬁKé&

ora o al o SRSl CEK R RS os BoPE siSlric et AL B ot

orni'thine : tMﬁ?@MW& Abrheithef’s discaseofAD)| ﬂ¢lwpmaaﬁm1)tﬁlpmmpfppuaal cohol
wi t hdrawal SYIRLHOPG devd QE@E in th and
'substi'tution therapy,e. nt| ngf c’ho?'g%" “%S‘Pgsm o mﬁ'?éa\rﬁ'?) &g) 'pal sy;

Pi ck' s' di seaS¥ebml amy| M@MMMMTW&MM&

Down' s Syndrwma awnﬁgo q{ﬁ) ml Wl@
~dysfunction aof kgﬁs rojptestl nal t%a an #Hunc?gcg suc gés I'nf1anmat ory
‘bowvel di seas¥r° %P" an@lAM@d?dwntsﬂlwpmh@dmjgast ric
-aci d secret Iwmtddhﬁa&ﬁyw& M8 é‘ﬁ (gﬁﬁ) Wc&%’ and/ or
“prevent or- trgﬁt % rJ :Eerl pher al vous |sease states due to
dy sfunction ¥A er, m schizophrenia, nonaﬂ’ectxve schlmphrema, paraphren

-immune. dysﬂmcuons, neurocrine disorders and dysregulatlon of food mtakc including
bulimia and anorexia, weight control, obesity, inflammation.

47. . Useofa combinaﬁon of:
(@) @ compound selected from the group consisting of AF267B, AF292, and AF104B,
.+ pharmaceutically acceptable salts thereof or mixtures of such compounds or salts, and
®)a compound sclected from the group consisting of an immunotherapeutic compound against
_ beta-amyimds and compounds that bind to amyloids,
*in the preparation of a pbarmaoeutlcal composition for treating or reducing cerebral amyloid angiopathy.
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nore of the follow ng. brain, nervous system cardiovascular system imune
.~ system neurocrine system gastrointestinal system or endocrine and
exocrine glands, eye, cornea, lungs, prostate, or .other organs where the
cholinergic function is nediated by nuscarinic receptor subtypes, wherein .

sai d gééfunctlon i nvol ves: brain anyloid-nedi ated disorders; glyco en
synth ki Hees ef ABZRE, 3)F298 dphareereuticolly deeoptablet salis fhewotiona mixtgre of AF267B,

nypermmr phblacQItcAR0BLRMDIS AR WRFoof HY Ble BB ok pRin®FEScal 6MoRTdn PNS
hypao §§terolcrq agd/or edlpldenla |ated d es, dysfunctions
or di'8eReLgmgpe FFZ‘H‘?" §Ha§T€’ﬁ§1 ciag iR ¢fgympioms of g t of nc

oplasticity; hypergl ycem a; diabetes; endogenous growh factors-rnodiated

di sea na of addi tional. risk fact tes

t hat F%\S/ol ve a&g:?plopo&pr eln %pgmm gf’al%yb%%pénb? g{%ﬁtwwwb%%%%?lcﬁatgggﬁec
 dysf urisalatedhortsy &@G@Wumfmt ed, including: senile denentia of Al zheiners
type, Al zheiner's disease (AD), delay of onset of AD synptoms in a patient
at risk for devel op| AD, Levvy body denentia, cei,ebnd amyloid angl opat y
(CAA) 0 cerBisy 8*‘%? Bqre plepmicestioally pesentrble sk thereaf acparding) to claia Fe it # o,
hyper iphﬁiydmaakasa999mﬁwamﬁ@weﬁbem&saof9mwI&act dementia (M D), stroke
i soheujia, MD conbined with stnol schem a/hcad injury, conbined MD and
Al zhei ners di sease, human head injury, age-associated nenory inpairnents,
m | d &dgni tmeomptpm'd AF2H2 or d\fillaymackiBicallp actaptable salt thenddd acdzirding torcladinsan delid
mani ag,gchi zophreni a, nonaffective schizophrenia, paraphrenia, inmune,
dysfunctlons nc uocxi nc di sorders and dysregul ati on of food intake,

- including bulinma and anomada, wei ght control, obesity, inflammtion, 56.

A pspcesq hftkuieh6r RFSOPRF L %ﬂaﬁﬂa&ﬁuc%ﬁ %eg&%f@ﬁdhsth@&of SR i 'iQstOBHe' ghal ly

. X-protccted. Q e |donc Wt ammnl a_or amoni um salt an
(S) - 2FRmRg ﬁ?‘& dzsmhagewwﬂhhmt?%&%ﬁ thegefen
. atom arﬁi?AFZﬁlQ)_rﬁme‘a‘é‘euﬁ«fall?h 6mlfﬂzléx'fe$l€r conprising reacting AF292 with

an acid or base. to forma Plurmaoeutical ky acceptable salt theroo 58. Use .
of an efficacious amount of a conpound or a mixture of compounds sel ect ed
from$he - droixpresneidsigitngaiof Mmqmumiénﬁnfun%@ymbam(:mmcordl ng.'to any _
~one-of claims 1.2 and 4-9. AF2678 and AF15Q(8 .- or racemates, enantloners, -

- diasteroners, tautoners and- pharamaoeutlcally acceptabl e salts t hent and a -

phar nifk eut Adaixiuge aceerding sntlaim2 wheeein said ixtvre iOrot axasEmicanixtifey t he
manuf acture of a medicanent for treating In a manmmal di seases associ at ed

WI th ql{fpal red dapnerqglc function or diseases where there is an | nbal ance.
ompgsidemaceqrding te dlaimal s comprising an oot 9E a(AK0R O Pne

- rAI ecc;mmosai (B A1 e 0P aCRREIrS bf AB207 or & SRbrkBcBBAR dodepRble salt
V4

Al rh%@fME%QWawa%a%Wgés ey (AD) Lewy bo wpfﬁﬁ?%ﬁeg‘"

- ként Wmmmmmaﬂwaﬂm&a tdsémakﬁrAMWB and AB)SO(S)nianaskownitt h :
. st rok V\RD: 3nia/hcad injury; combined M D and AD;,. human head injury; _
Aage 35€6Crated menory inp. ainmarts; -mId cogni tivc. i npairneat (I\/CI) M

. .conduci ve mh’bAlheoomgarrelwseotbpsﬂwﬁcbfm (Ml udi ng _
: elevate the level of the secreted - form of the non-amyloxdogemc amyloid precursor protein {o-
APPs)
elcvatc a-sectetase levels;
decrease the level of A 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 fau hyperphosphorylation;
~ inhibit Wnt abnormalities;
inhibit GSK38-mediated effects;
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fotpctful ness, acute confusion disoklcMattention-deficit disorders, focus
and concentration -disorders); -hAucinatory-paranoid statés; enotional and
attention disorders; sleep disordas; post-operative delirium - adverse
effects of tricyclic antidgprrssants adverse effects of oatain drugs used

in-the trga rr%)ﬂi%% @@h .a and Parkinson's di sease; xe ostom a,
anom a, nenory 1 0SS or co I on; psychosis; sohi xophrw 4, &ch-.ophre
ni a conpriwfing mamngl WW%&H@WM@&WMW%&E%
GO Ve e ety U B ALY | o

dyski nesi a; ﬁ% g"g‘t B BROUp| GPnsistingnefy senile dementino Pdéwaeqratyw Alﬂlclmﬁ's
post encephal i tdigcasa Ay MwnwﬁhmeﬁhDSnﬂﬁaﬁMm&@%ﬁwm%fm& n
~autoi mmune di &4 nq ng% . l)s e sci er osl s gren's
syndrone, chronlc a I gue t§7@'nd nﬁ%{%“mﬂﬂis I n
dtypi cal depr mMWOMCMHIMbmed mthmbhdwcﬁmumusmmbbnhbﬁn&d MIBNghd

termnal illnegs; huma}g%gp@} ness.  skin |_mmune
dysfunctions; neurocrine |sdrgers ané: ‘%8‘"9 M"ﬁpdcf’é’?} ?ifﬂpéﬂg‘mt

i ncluding bul B4 MK canduciswi ta; Alabe@gmtyve d:)@ﬁglehmt €including tfdrgetfulness, acute
transcar barryl asxefudeii | di$oRdvey/ aﬁe@ﬁdn%ﬁ@@%ﬁ&@&@bf&hs %& %H&Pu@:ko(ﬁoﬁgl)rders

wi t hdr awnal @} substa ce abuse i ncludin npt ons a
er apy, aﬁ%ﬂ%ﬂm@al SYy;

. substitution
Pick's di seasePﬂWVie alglisi W@M@&moﬂmbﬂﬁcdﬁud@réﬁu&ﬁdwaéﬁ&%&ﬂ‘mw S

syndrone; gl e Rised c _disorders including sf unct I on
of gastrointestl naI ot ﬁ‘pty andt %nc gh"’gﬁ Jg‘ 'Js “é
“di sease, ir r.%ﬂ&ml%mlmmm@pmms sdwpb:pam;solnzo@mﬁzrmmt d

- secretion and,;mmlpggrﬁ“Je %w% I;},&ﬂmgp or for
' or perl phiera ner\/pous systggég“

preventing of, .treatjng central - s&%%M st ates

due to dysf unllfl’?lffn Prremariamped sebilimsiony cognifivegimppiraents afler mayaksylt em
+ cardi ovascul amwi;asgl&fﬁas;l &Pﬂiﬂﬁdﬁs&ﬁn&ﬁm oﬂ%@%’a&%&)ﬁ% T;EMQJ Riteshi nal
cor u

system or e r _exocrine glands, eye, ngs, .prostate, -or
ot her organs w%%n fFer ge ncfma'?'l mpawrybngem hinc .
recept or subtajmﬂnmmdlsm maludmd)quusnﬁﬁﬂliplb bcﬂ&ﬁktyﬁ‘ﬁogr&i'ﬁ mc chronic

anyl oi d- medi FhieR synt hase ki.ngse K3 -nedi ated
di sorders; tau pr;yfygl ngﬁypergﬁosg'%%%y 'ﬂE’ﬁ'r"é‘F‘gﬂ gg%ﬁfﬁ’e uffctions

or di seases; smbnbt emd ibermireah diieess;, xmphtahma, vaginal

. hyperii pi denugm%dg@ﬁ (ngt ns._or dl ase

~ ?-nt-nedi ated “si gnal i %né%ﬁor mal | %ﬁ | rfp% gm%qof‘ff |
hyper gl ycem di 1B5BE®e sincluding) o brlismis gmdwtahotkzmt onbesn]:d | agehidl seasthime oOr

- .conbi nati on Q{m' saaﬂélﬁﬁ%%ﬁ& &5% ﬂﬁh | pvolve . -
apol i poprotein E or dist urban'coe}i;! ﬁ’l aw°§§fi?‘ﬁ’8rtg‘%ﬁ§mwgﬁw * has

. been inpl | ca ‘?er?@P'EFdﬁ“ﬁ'Qde lm arid ﬂibzﬁmmnrlb&sprMungtons ‘

- Al Zhei ner' s dioﬁ&ﬁ foghe A Sp(.@,tl d,,g% t at .
“.risk for dev ? AD. ;‘P‘é body derrentla cerébra arry Ol aﬁé‘%ﬁ’%g‘gt hy
. (CAA), cereb %‘F&&nﬁm wi's gpdsomenlinedmate pewbypis; \adanoinde  disders | a,” -
hypedi pi denuacludihy iysfahictonSéfC (M

@%ﬁ% EJQIR’B oke .
~ischema, M,D (ség I ned wi.th st roked %tr?fagﬁfnj ury, Qgcgﬁ%l ne % and
Al zbei mer"'s I g‘?@“ HEMSF ydiata, eanstipatian,cxistrit/aeid seeretionsnd i | d
.cognitive:i rqlémr Iﬁﬁﬁiry@@lﬁconmmcqgﬂ%‘ PHOarffr bi pol-ar di sorder, mania,
schi ZO%PJVQ# a, ﬁ ct | ve schi zophr en| a par aphr eni a, imune
dysf un TR e&wgumtewbmg@mm dve ofdysfunetionrin ske or |
i ncl udi ng _buhdreriod tbmﬂ»ﬂaw«zfgemax, 008yl ohRliova QB shferd W He | S50 |.ON-

-V

neurocrine system, gastrointestinal " system, or endocrine and exocrine glands,' eye,
cormea, lungs, prostate, or -other organs where the cholinergic function is mediated by
. muscarinic receptor subtypes, wherein said dysfunction involves: brain amyloid-mediated
dxsorders, glycogen synthase kinase (GSK3[3)-mcd1atcd dlsorders fau protein
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ri 96 59. Use of the conpound AF267B in the preparation of a phar naceut i cal
conposition for the treatnent of schizophrenia or for the anelioration of

synpt ons of schi zophrem a. 60. A conmpound AF267B for use in the treatnment
of schi zophreni a or™PgPiepkerylstiqmacdised .@mmm@ywppom CNS and PNS

schi zophrenia. 61. Hi@&c&ﬂéﬁﬁﬁl&ﬁa«A&% dpfudelions or
to cla|m9 erein

ani mal body. 62. A | copposition ac .OI’dID
i ”%%% % %ﬂ?ﬁﬁ%’f? afrnen . oF b asggitg

said at |east one corrpod’n
thereof. 63. . A pWM%MW&OWWM@OMW@{ comibdniazion
sai d AE292 or phar mawadmwm%ph&bisem%éhﬁmm%@% x&&ﬁ%eeltdxhﬂrbaﬂmbﬂ

muscari ni ¢ recept (0]4 %cﬂl Stl I\/El‘HmJ,sc | C rece tO[ tagon
°P8'h %&%Pﬁ of

amount. 64. A phar naceut c
said at |east one mmw@dmmmy mlagufcbwalorymagmpphabiepai&ut

Edrhoimerel
thereof 65. Human gf idfoPBlvelRp there fﬂﬁd}%aé acco% tﬁ%gl@{aﬂx?rgCAA) _

phar mejceut i cal |y accept abl sa
40, : wherei n said c%?f%gﬂ ylpidosiey frpntagtemporsh demeatin t vescatler dementisp thyprcipiderhie,

thereof. :67. Use wmmmmm%muamme Imnﬁ&o@mka%
sal t. t.hereof | m%mﬁaon of w%ac I,C. C Slt onfor both
stimul'ating the M rmscarlnlcr'é"b g
receptor. 96a age-associated mcmatyxmpmrmmts mild cognitive impairment (MCI), MCI oonducivc
to AD, blpolar disorder, mania, schizophrenia, nonaffective schizophrenia, paraphrenia,
immune. dysfunctions, neurocrine disorders and dysregulation of food intake, including
bulimia and anore.zua, weight control, obesity, inflammation. '

56. - A prooess for the peeparation of AR292, comprising macting opﬁonally N-protected 4-pipetidone
with ammonia or an ammonium salt and (S)- -2-mercaptobutyric acid, and then optlonally deprotecting the
_ Ting nitrogen, atom. _

S7. 'lhcpmmsofcltumSG ﬁuﬂletoompnsmgmcﬁngAFZ%Wlﬂxanamdorbasctoforma_
) phaxmaowucully aooeptnblc salt thcwoﬁ '

' §8. ©  Use of an efficacious amount of a compound or a mixiure of compounds selected from the
- group consisting of compounds of formula (1) according fo any one'of claims 1, 2 and 4-9, AF2678 and -
-+ AF150(S), or racemates, enantiomers, diasteromers, tautomers and pharamaceutically acceptable salts
i thereof and a phammaceutically acceptable camier, diluent or excipient in the manufacture of a
-~ medicament for treating in a mammal diseases assoclated with impalred cholinergic function or
" diseases where there is an imbalance in cholinergic function, or diseases with Impalred activily of
acetylcholine receptors selected from the group consisting of: senile dementia of Alzheimer’s type; Alzheimer’s
discase (AD); Lowy body dementia; mixed Alzheimer’s and Parkinson's discase; multiifract dementia’
. (MID); fronto-temporal  dementin; vascular dcmenua, stroke/ischemia, MID  combined with
- sﬁokdischwnalhcad injury; combined MID and AD; human head injury; age-associated memory
© impaimments; mild coguitive impairment (MCT); MCI conducive to AD; cogaitive dysfunction (including
- forgetfulness, acute confusion disordess, aftention-deficit dwondcrs focuis and concentration disorders);
. hallumnatoxy-pamnmd states; cmotional and attention disorders; slecp disorders; post-operative delirium;
~. adverse cffeots of  tricyclic autldq;rcssants' adverse offects of certain drugs used in the treatment of
eohmeplneam and Parkinson's discase; xerostomia, anomia,  memory loss and/or confusion; psychosis;
. schwophmm, schwophmma comorbit with AD, late onsect schizophrenia, parapbrmm, schizophreniform
o dmﬂ?“' anxioty; bipolar disorders; mania; mood stabthuon, coguitive impaimeats after removal of
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.. cettain gliomas; tardive dyskinesia; oxidative stress during oxygen therapy; aphasia; postencephalitic

- ammesic syndrome; AIDS dementia; memory impairments in autoimmune diseases including lupus
multiple sclerosis, Sjogren's syndrome, chronic fatigue syndrome, and fibromyalgia; memory

impairmeants in atypical depression or schizophrenia; pain, rheumatism, arthritis and terminal illness;,

* xerophtalmia, vaginal dryncss, skin dryness; immune dysfunctions; neurocrine disorders and
- dysmgulallon of food intake, including bulimia and anorexia; obesity; congenital omithine
transcarbamylase deficiency; olllvopoutoocrebral atrophy; alcohol withdrawal symptoms; substance abuse
including withdrawal symptoms and substitution therapy; Huntington's choma, progressive supranuclear
palsy; Pick's discase; Friedrick's ataxia; Gilles de Ia 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; or for preveating or treating ceatral or pecipheral
: ._.x'xetvous system disease states due to dysfunction in one or more of the following: brain, nervous systern,

. cardiovascular system, immune system, neurocrine system, gastrointestinal system, or endocrine and
exocrine glands, eye, comea, lungs, prostate, or other organs where the cholinergic function is mediated
. by muscarinic receptor subtypes, wherein said dysfunction involves: brain amyloid-mediated disorders;
- glycogen synthase kinase (GSK3f)-mediated disorders; fau protein hypcrphosphorylauon-mcdlatcd
-damages, dysﬁmcuons or diseases; CNS and. PNS hypercholesterolemia- and/or hypaixpxde:ma—mcdlatcd
damagw dysfunctions or discases; Wht-mediated signaling abnormalitics; impairment of neuroplasticity; )
-hypetziyccmm. diabetes; endogenous growth thctors—medmted discases, or combination of additional risk
- factors; or discase states that involve apolipoprotein E; or disturbances in which a cholinergic dysfunction
has been implicated, including: senile dementia of Alzheimer's type, Alzheimer's disease (AD), delay of
onset of AD symptoms in a patient at risk for developing AD, Lewy body demeatia, cercbral amyloid
- angiopathy (CAA), cercbral amyloidosis, fronto-temporal dementia, vascular dementia, hypeclipidemia,
- hypercholesterolemia, multiifract  demeatia (MID), stroke xschcnua, MID. combined with
su'okeﬁschetmallmd injury, combined MID and Alzhcimer's discase, human head injury, age-associated
, ‘memory impairments, mild cognitive impairment (MCI), MCI conducive to AD, bipolar disorder, mania,

schlzophrema, nonaffective schizophrenia, paraphrenia, immune dysfuncuons neurocrine disorders and

dysregulation of food intake, including bulimia and anorexia, weight control, obesity and inflammation.



59.  Use of the compound AF267B in the preparation of a pharmaceutical composition for the treatment of

schizophrenia or for the amelioration of symptoms of schizophreaia.
60. A compound AF267B for use in the heatment of schizophrenia or for use in the amelioration of symptoms

of schlzophrema

6l.  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
pharmaceutically aoceptable salt thereof. ‘

63. A pharmaceutical composition according to claim 62, wherein said AF292 or phamaceutically acceptable
salt thereof is present in an M1 muscarinic receptor agonistic and M3 muscarinic receptor aatagonistic amount.
64. A pharmaceutical composition accoeding to claim 24, wherein said at least one oompound isAF292 or a
phamaceutically acceptable salt thereof. o

65.  Human or aniinal blood containing the compound AF292 or a pharmaceutically accsptable salt thercof:
6. Use according to claim 40, whevin ssid compound is AF292 or a pharmaceutically acceptable salt
“thereof. S ’ ‘

.'67. "~ Use of the compound AF292, or a pharmaceutically acceptable salt thereof, in the preparatxon ofa
phannaowtm,l composition for both stlmulalmg the M1 muscarinic receptor and antagonizing the. M3 muscarinic

receptor.
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