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o0 novel
their use as
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particularly t vention provides .ggeppound of fornul a
wherein Xis \ \ /Rn ~Z NR or CQ wherein R is a group

(a) R Z (a) and

(o) (o) i PRt tNg] ﬁf‘mﬁEa"%“‘w‘%Ai?*&‘?ﬁ%er%?’ﬁ THEAREIAZ ogen)

trifluoronethyl, (Cl- 4)a||ry| or a ﬁboxy, Qis -0,

-NH COor a single

bond and R is hydrogen or hydroxy, R' \/ Y, and Y2 are Hor, when Xis ~ C~
wherein R" is Hand R is a group (d)) R'" Y1 and Y2 can al so form together

a -CHz- CHE brjdge) and R | a_ groyp WO 00/47571 2 (C'2)o R
Rs4 N. | ~ I~ %"’gﬁ“‘l m‘ﬁ%‘mﬁ“’- esyo '(°"° é‘?%leﬁ“‘hl”?%“&e flesivatives, theig preparation,_ 4) aj ky|

or SOZ CHBeilRide asphifinatealiaBang phafrkcetilical éorpositionslcofithin v,  (
phenyl, R3 is H) (Cl-4)alkyl or a group (g) Z - CA

More particularly the invention provides a compound of formula I

Y,
N X I
R >__/
Y,
wherein
X is

N /
/N-R' or c\ wherein R’ is a group (a)

and either R™ is H or OH and R’” is a group (b), (c) or (d)

L A
Sx
()]
or R” and R’” each are a group (¢),

Cl-4)al kylthio or

wherein Z is H, halogen, trifluoromethyl, (C,.5)alky! or (C;4)alkoxy, Q° is -O-, -NH-CO-

or a single bond and R°® is hydrogen or hydroxy,

R

Y, and Y, are Hor, when X is y C\ wherein R” is H and R™ is a group (d),

R”)
Y, and Y, can also form together a -CH,-CH,- bridge, and

R isa group (e) or (f)
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C8) wherein Z is as defined above) PCT/EP00/01000 R4 and R5 each are Hor
together forma bond, or R4 is Hand R5 is (Cl-4)al koxy, R5 is (C alkyl or
a group (g) and R7 is (Cl-4) alkoxy, in free base or acid addition salt
form Halogen is fluorine, chlorine, bromne or iodine, p;g}&;@%hﬁobronine)
fluorine or "HI%747he. , Any al kyl, alkoxy and alkylthio radicals preferably
are straight chain radicals. They prefekhably have 1 to 3 carbon atons) nore
preferably they are nethyl, methoxy and nethylthi o groups. On account of
the asymmetrical carbon atonms which nmay be present in the conpounds of
formula | and their salts, the conpounds may exist in optically active form
or in formof mxtures of optical isonmers, eg in formof racem c m xtures.
Al'l optical isoners and their nyxtures including the racemc m xtures are
part of the present invention. (CH))O 00l 47571 -3 PCTI EPO0/ 01000 In a further
aspect) the invention provides [a process _for the production of the
conpounds of formula | and ' y a)(é%ﬁgnpound of fornmula I
Y~ OIll R Yx wherein X, Y oS ove, is reduced or b)
a conmpound of forrmula I einJX) Y, and Y2 are as
defined above) is reacte a conpound fdfnula |V R-CHx-Q | V wherein
R is as defined above and, a hal ogen, nesylRsor tosyl, and the conpounds
of formula | thus obtainfd areRyecovered in free base or acid addition salt
form

(e) ®

wherein

nisOto3

R, is H, (Cy4)alkyl or -SO,-CH,

R, is H, halogen, (C,4)alkyl, (C,4)alkoxy, (C,4)alkylthio or phenyl,
Rj is H, (Ci4)alkyl or a group (g)

wherein Z is as defined above,

R4 and R each are H or together form a bond, or R4 is H and Rs is (Ci4)alkoxy,
R¢ is (Cy4) alkyl or a group (g) and

Rj is (C).4) alkoxy,

in free base or acid addition salt form.

Halogen is fluorine, chlorine, bromine or iodine, preferably bromine, fluorine or chlorine.

Any alkyl, alkoxy and alkylthio radicals preferably are straight chain radicals. They preferably have 1

to 3 carbon atoms, more preferably they are methyl, methoxy and methylthio groups.

On account of the asymmetrical carbon atoms which may be present in the compounds of formula I and
their salts, the compounds may exist in optically active form or in form of mixtures of optical isomers,
eg in form of racemic mixtures. All optical isomers and their mixtures including the racemic mixtures

are part of the present invention.



Processes (a) and (b) are conventional reduction and N-substitution
reactions which can be effected according to well-Irnown nethods) eg as
described in the exanples. The internedi ates of formula 11 can be obtained
from conmpoun formula Il by conventional am de formag} ith

aci ds of deﬁﬁW%Eﬁ-COOH, R being as defined above, or reag??ggm g??batives
thereof, for exanple sodiumsalts. Accogding to a preferred enbodi nent) the
sodiumsalt is prepared fromthe corresponding nethyl ester in free base or
acid addition salt form e.g. as p-toluene sulfonic acid salt, obtained as
descri bed ] ER|§ . 7 -4 P QFFQ ly the
process déﬁsgfru:aﬁég n tﬁ&%\r'%ﬁ\{gp oQ'fdgsa aéﬁﬁ%ﬂfﬁ@‘gg&gﬁ@g%g%@g ﬁ?(gr? eII

pr epar at i @nd heir saisy, Mptrelyst ers of fornula V in free base or acid addition
salt form,Ra g&ﬁg&ﬁ wherein R, is hydroxy or (Cl-4)al koxy and Rb
i's optiong?lyasu stf?ﬁ#g@m?g1-4)alkyl) for exanple nethyl) isopropyl or a
group (g) as defined above, starting froma conpound of formula VI w w OCH3
wherein R, is as defined above, andyethoxynethylene cyano-acetic acid.

Met hyl esters of fornula V are vglua intermedi ates for the preparation of
pharmaceutically active agents =g, irxadditign to conpounds of fornula
wherein Ris a group (f) includr fo@hgyénple qui nagol i de (Norprolac ) and
[3R) 4aR, 1GaR] -1, 2, 3, 4, 44, 5, 10, 10a¢’oct ahydr o- 6- met hoxy- 1- met hyl

benz[ g] qui nol i ne- 3- car boxyl i c-aci d 4- (4-nitro-phenyl)-pi perazi ne-ani de. The
starting mat ewhetis XQY,, YoundiR ae dsldefined Abooe) & rdducedioe known or nmay be produced

i n anal ogous manner to known procedures, e.g. as described in the exanples.
Compounds of fornmula | in optically pure formcan be obtained fromthe

corr espond) ngarceamenstof fonadae OF di ng to wel | -known procedures. Alternatively,
optically pure starting material sycan be used. Acid addition salts may be

produced i n known manner fromthe base fornms and vice-versa. Suitable
pharmaceutically acceptabl e aci d gddi tyon sal for use in accordance with
t he present invention include for exapple the Turnarate, the

napht hal ene- 1, 5-di sul fonate) the sdccCinate and the mtartrate. WO

00147571 -5 PCTI EP00101000 The coﬁﬁounds of formula | and their

n i . . . _ dt
G0l 1 oot i vel y. anknl: SPind 3; e REden e PR A DERELIA KB AL 01 00 Py
and are) therefore)

R-CH-Q v
wherein R is as defined above and Q is a halogen, mesyl or tosyl,
and the compounds of formula I thus obtained are recovered in free base or acid addition salt form,

Processes (a) and (b) are conventional reduction and N-substitution reactions which can be effected

according to well-known methods, eg as described in the examples.

The intermediates of formula II can be obtained from compounds of formula III by conventional amide
formation, eg with acids of formula R-COOH, R being as defined above, or reactive derivatives thereof,

for example sodium salts.

According to a preferred embodiment, the sodium salt is prepared from the corresponding methy! ester
in free base or acid addition salt form, e.g. as p-toluene sulfonic acid salt, obtained as described in

example 6.



useful as pharmaceuticals. In particular the agents of the, invention
inhibit the formation of ~i-anyloid (A~) peptide into neurotoxic fibrils)
thereby acting to prevent or slow down the accunul ation of amyloid protein
deposits in_the brain. The activity of the agents of the i j in

i nhi biting X®S%¥4%i| formation is deternined ' vitro in t"ﬁﬁ?%‘i’ﬂq@& ng
assays: a) Thioiflavin T fluorescence agsay Fibril formation at 37C in the
presence or the absence of the inhibitors is neasured by the increase in
thioflavine T fluorescence (Levine et al., 1993, 1997). Al experinents are
carried out wth A~i 1-40) obtainable for exanple from BACHEM To 100 ~.~M
A(3 in a buffer containing 25 nmM phosphate and 120 mM NaCl plus 3 It. M

t hi of | avi ndord genkrialhyathe prbtess. déseriled in exmhple 6 & paktioukivly gdvantegeaus fartbe préparatén of

i nhi bitor ar jde LQ inhibifor: . Y 1:3) 1:10). The assay is
carried our?eth;% gg’% ogfﬁ'ﬂggﬁnv\}é%lmgIotéc))cfdeag@é%c%h ;&)%'ﬁ't es. Fluorescence
measurenents (excitation wavel ength 450 nm em ssion wavel ength 482 nn) are
done at daily intervals forgat |east 10 days. A thioflavine T fluorescence
signal can only be observed|in the presecgcgoe of fibrillar A(3. The
time-point of the fibril {Orkgt? OR &fbre assessed indirectly, by
taking the tinme of the fi stic 1y significanf increase of the

fl uorescence signal over Backgrounhd c, time-point for the control). The
activity of a test substance in deldying the fibril formation can be
measured, for exanple) by dividing tRae time t of the first statistically
significant increase in the fluorescence signal over background in the
presence of the inhibitor, by the tine tc of the control w thout inhibitor
(t/tc). | rwheem R éschordrdxyf dr (Giakoxyrapd Ris optiprally substitetéd (Gp.)dlkofh forl esargleamathyhg f r om

previ ous | deles ',fbg,]p i 1.GRS. Seedi ng

accel er at gﬁﬁgﬁ?g‘?ﬁ?%n c%’hssﬁ' gge}rﬁnaéo y. %ﬁ%ﬁﬁ%@ggﬁ ve in this test
are thought to bl ock the addifsi on of A(i nononers/oligomers to fibrils.

WO 00/ 47571 -6 PCT/EPOO 01008 W R _t he agents of the invention, anyloid
fibril formation is signifi lel ayed in these wbssays. b) Turbidity
assay A(3 fibril formation . AJ S greatly accel erated by shaking the
solution. The progressive fibril for on can be assessed by turbidity
nmeasur ene 8 ed B erd : ried out with A(i 1-40,
obt ai nabl ?@%@Ré%ng e frovrﬁﬂé‘g\&ﬁilE &tyor&%%n%&t%ul\ﬁc%{S in a buffer containing
20 mM phosphate and 120 mM Nadl, final pH 7.4, equinolar and subequi nol ar
amount s of métyldsteds oPforrfi£v ad Jashblelifirnetiddd érlthelppdparatiotof phhrmaketically acdkivé 0) - The
assay is carried out in 96well plates shaken at room?e erature. Turbidity
measur enerfigtsahichqip addition togempgundsiob formylal wheredn & j5a goup (fy Hﬁnﬁlée, for ¢xample n

30- m nut e quikhRAidANSrpiRc®)ARPBRESAR 110aR PDLB 3,4a,3 16, DallicalydtoS6-

measuri ng qtuhe@([;pt i_crgl de)ns_i ['Ey_ D). ajt] 405 nm  The tiyrﬁa&pgli&ﬁ?@g?%ﬂﬁ}e{ fibril

f or mati on he%zlﬂ@é@ggeehcaﬁwhaﬂ%éwrra@wlm@-meww@ammst statistically
significant increase of the OD405nm signal over background (tc, tine~point
for the cqoptrol). The activit est substance in delaying fibril
formati onqﬂ’ﬁffa Wé‘&?ﬁfﬁgé’,’m‘f%ﬁl’ &%{ﬁﬁ{lé‘fﬂ‘fb‘w‘(ﬂ W’ﬂ‘i’“r?&dt"ffg"’cﬁ“ﬁ]ﬁgTs B £ r st
stati sti caknbwn Rom@dirds €pas debcibéddnexamplesie OD405nm " si gnal over background
in the presence of the inhibitor, by the tinme tc of the control w thout
inhibitor (t/tc). In the seeded turbidity assays) 1 %of A~i fibrils

st emmi ng fCompoyndseafifarsla I inropticdily purecfommedan beotitdned frem dd detbsgondihdmacdmarsibat i on .
sol uti ons. i.n rthernor l.erate he appearance of .turhidity by a
factor of af‘?%g‘ﬁt%cgo ‘."l{' abs rgcnneg“ergs' Z‘gt?ﬁ%?/"é’d?"r? p?ﬁ%flysp ufeesg%mér"?pef'ﬁ%ﬁaé‘ﬁf " bl ock the
addition of A(3 nononers/oligoners to fibrils. Wth the agents of the

| nvent | 0n) Rk Laid iy ob pdoBloliFth kidlim i 01 b AN KASLAYV L iy t NESE
assays. The agents of Yhef'nvention are erefore userur For tThe treatment
of any coriitablepharmaespiisally ageeptable ficid additionusalsd fat wse in aggorddage with thiepresdntinientiinn
tissue in; i hal ik SCHRE I i.tions. Mre
parti cul ar%h%ﬁg&%gg%%ﬂ{)f tﬁ{ehggﬁbgﬂ%'?gh ar Ief&ﬁg':‘?éuﬁqc%%%qﬁggﬁ%% Fent of
anyl oi doses) such as Al zheiner's di sease, Down's syndrone and nufti-infarct
denentia) or cerebral haenorrhage with anyl oidosis. For the above-nentioned
i ndi cations, the appropriate dosage will of course vary dependi ng upon, for
exanpl e) the conpound enpl oyed, the host, the node of adm nistration and
the nature and severity of the condition being treated. However, in
general, satisfactory results in animals are indicated to be WO 00/ 47571
PCT/ EPOO1L01000 obtained at a daily dosage of from about 0.01 to about 100)
preferably fromabout 0.1 to about 50 ng/ kg ani mal body weight. In |arger
manmal s) for exanpl e humans, an indicated daily dosage is in the range from
1 to about 500, preferably fromabout 5 to about 300 ng of an agent of the

o, o o =




preferably orally) .for exanple in the formof tablets or capsules) or
parenterally) for exanple in the formof injectable solutions or
suspensions. I n accordance with the foregoing, the present invention also
provi des an f the invention) for use as a pharmaceyd g. for
t he treatneﬁ@gﬁﬂ&gﬁnditions resulting from A-i accunulatigﬁhgﬁ%%gggsition
in brain tissue. The present invention_gurthernore provides a
pharmaceutical conposition conprising an agent of the invention in
association with at | east one pharnaceutical carrier or diluent. Such

conposi ti ops may. b ' 1.90 nper . it d ge forns
cont ai n) ?@F “ex é’%ﬁgg@ﬁ@)ﬁ%}éﬁ{gﬁ?p%g%%ﬁg oul .“’%:leg@', a%@é"f’é#@ﬁ' s C%Eégm about 1
t o about 2Sferrgf tofollactiveingsdagents aCtbomvkntiap” teghibitphammagaepicalagtivitylandae, direrefdne

pr esent in%gg#gsg&nmg,}gcggs the use of an agent of the invention, for the
manuf acture o medi canment for the treatnment of any condition nentioned
above. In still a further aspect the present invention provides a nethod
for the tr f . ' al Jh). ' eed of
such 11 cat aunite 8 sedfits B RRkbRARRL LBRAM @BGloid RoycBlBlRSfe ok

t her apeut i uils, therelfyfactingite/prevanton slow déwndhe agepavlatiorf of eimpoid proteirt depasits i e

fol |l ow ng fréﬁrrpl es illustrate the invention. The tenperatures are given in
degrees Celsius and are uncorrected. Exanple 1:

[ 3S, 4aR, 10aR] - 3-{2-[ 4, 4- Bi s- (4- et hoxy- phenyl ) - pi perl din-1-yl]-ethyl}-6meth
oxy- 1- et e s : oty A E kUl i P 47571
-8 PCT/ EP(%G(?%%%BS’%% héins bxtt&'g?né’g%? ’9%'3 R 4‘2‘ % B?EOaR] - n]é‘?'ﬁgankems‘uu&"]ﬂf&’o%v%ﬁp 3‘2‘%

6- met hoxy- felloveangngsays) 2 3, 4, 4a, 5, 10, 10a

oct ahydr o- benzo[ g] qui nol i n- 3-yhmet hyl taster (12.3g, 36.3 nmol) and

pot assium cyanide (4.72 g) 72.6 nmol) in DVMSO ( 160 m) is heated at 100
for 1 hour®in a asiit al yti c anounts of potassiumiodi de (SO
ng). The yellow cold solution is diluted with ethyl acetate (600 m) and
washed thoroughly with water and brine. The organj C _Pha,se is dried with
sodi um sul f at %lbrﬁémw AL ithepressnes oF shedbsencs of theyighibitors i measurgd by the

concentrat ed iifcrasaGhl hiofiavird TBiores@ncd (evifle £0ARI199%3 1997, ABfexpelithents 4rk tard3st 2
white solid. mp. 130-133. TLC 0.2 (silica, 10:1 ethyl acetate: MeQH). A

b
ot on bf  MiBASIAD. ohtaisble of example omAGHENT o 105 EAR, .3 it Gorpaizs )

i's saturated VhNinéiphate a8RROMN NEE] piusdRX thdXihvide e inat PR U \Guidfe ki t hen
refl uxed for hours. The col d reaction m xture is_ careful ll%/; neutralized

3.5
with a sat. KHeepguimglay apoprssof ishihitorarg added (patio piyibitarARYL: L3 & 10 The agseniy|
acetate (500 rdagriedbisd at¥r )i do-Well fluovésdefide pRtsl Hiioteft@nce TBRuRmaRs (ekeitiibase | S

dried with sodiumsulfate) filtered and.concentrated .in vacuo to give the
ot byl st or VSRS smistionseyS a2 SRt font G sy menalo for St gshs ) &
0.18 (silica, AfdiohakielmyluoRseicakigiaMalohly b&dbsehra irthopteses befibrifl. Ay rhe26. 9

mmol ) is dissolved. in 4 THE and 40 ml MeOH.and .is .treated refully

W Eh NagH (10t peigt g Bt e o BB e RS PR o B B ot
IS precipit at eschtistichlly sighificantifiéréasoof tiefflubresetrice Higtialdverrbatkigsolst (g time-gdie fe kel | ed
precipitate is filtered). ed with cold.tent. .butyl.-nmethylether/MeOH 3:1
125 ) and arseatp g SIS il Bt popPbtnoSh el ke %5
(27.6 mmol) 10Rarkfle, bydlipidin@BeltirBGSf the FifsBstatisticaByBsign{fichritlinprease 3 the fluvkesferice d) The
so obtained [39,. 4aR . 1 . .

"CaR] - ( 6- met ho/ = P Apqkgpund infheprsenps of the ighitipe: BY S St b, the control without

benzo[ g] qui nol inhikgtoB@AD.- acetic acid sodiumsalt (0.5 g, 1.6 mol) is
suspended in dry DM (50 m) and THF (50 ml) at O.

N- ( 3- Di net hyl am nopropyl )- N -et hyl carbodii m d hydrochl oride (340 ng, 1.76
mol ) and hydriotyisededdhoressenct asay24 % afgp fibrily @enming from previewsdapbriments ard e
solution is st} 1,0 4%3{.;!%' {145 . z ' | dine
(0.476 g, 1.6 dr‘#r’f%ﬁ%hlé ﬁsl&g%g’gga lgﬁa&f e gcﬂ#iﬁon ?‘EB%BQP‘S’? Mé%%ﬁ# %Ig)%;phrg%sat ure
for 22 hours. aftie i thiatest apythovight teibleckithe additioncf AR manamersidigomen:pi@ds. di | ut ed
with ethyl acetate and washed carefully with water and brine. The organic
phase is dried over sodiumsulfate) filtered and concentrated in vacuo.
VWhite foam0.6 g (1.0 mmol, 66 %9. TLC 0.5 (silica, 60:5:1

di chl or onet hane: MeOH: AcOH) ) ESI - V5. 5609.




WO 00147571 _g_ PCTI EPOO/ 01000 e) To a solution of the above am de (0.6 g,
1.0 mol) in THF (30 m) is added |ithium alum num hydride (0.12 g) 3.2
mmol) at roomtenperature. After 1 day sat, potassium carbonate sol ution
(2.5 M) is added followed by Z spatula of hyflo. The whit ion is
filtered and"WMH¥d with ethyl acetate. The filtrate is Pecﬁﬁ%ﬁ(p(ﬁpﬁ wat er
and brine) the organic phase is dried Qgar sodiumsulfate, filtered and
concentrated in vacuo. To the yellow residue dissolved in ethanol is added
succinic acid (0.33 g, 2.8 mml) 1.5 aeq.) to formthe succinate salt. The

L B bR REE S 2l B Bl P 1

foll owi ng conpounds of fornmula | are prepared anal ogously to Exanple 1:
Exanpl e 2: -
[3S, 4aR, | 03R] BB | 1y | hdol - 3-y1) - pi peri din-1-yl] - et hyl } - 6- met hoxy- 1ne

(d suce hat o) . ARGyl B e K Rade gl g iy M, 1 iodlye

[ 3S, 4aR, | 0aR] -fdmfatlerlah be asested by fuibidity pi@asf@mentst 4h O\403 nme At pAperiren® ark cdmied, 10, 1

(a sucel vt o) - SLaf oo o SRRl sontb REAKL o Rk b, ¥ etfe

[ 3S, 4aR, | OaR] -@nthiging 3M aidM Phazphaterand 190 mNsCIamlwcw eghigiolar hn}belbeqwlm) et hy

| ] 6- met ho 1- quyt @ﬂ
1]76 178 ()cz(l?/suc%lgr]l%t Jef;mbégﬁﬂ%gﬂ&légil‘ll kfhi Rﬁ? ﬂ?gfiop??ggga% % n%‘?arrul e
5: well plates shaken at room temperature. Tlll'bldlty measurements are done in lO—mmute intervals

3S, 4aR, | 0aR Bgas thyl 1
e A Sl A e N g et
ESI -VB: 510 [ Npgasuring thip pptq:g density: €A) AB405 M Yhe time-nejst ef the fi f' bnl formatlon is assessed
[3S, 4aR, 10aR] -g3- %e?mﬁeafzmy%é(h%bf:ﬁrﬁﬁ@uﬁ&:ﬁ%&&b%ﬁmlldﬁ i s:@ﬁangJepW )-6

met hoxy- 1- et hyl 4, 4 10, 10a- oct ahydr o- benzo[ g] qui nol'I ne” a)

2-Cyano- 3- (3, M&P@v%wwm f?aﬂerventel)yﬂ)e aquYity | of @dfest dutemnwlwns fibgil
00/ 47571 PCTI IﬁBQQéMMwlfoﬁeﬂnpﬁtbqungmmﬂkmﬁ:@&ca%&ncmy sieificdaiol )
is dissolved in 464 nil THF and _ cool egato - Then 10@\"’8 hexyl i thi um (33

% sol ution i n PS8 fhe Dosmsignal over backgrepud in-fthepresguce of the iphifitorg bvs%%taoét 0
for 3 h. This théeaatdl Gthdit Mhibifop (L. then cooled to -70 and then a solution

of et hoxnet hyl enecyanpacefate (62. 24 368 mmpl ) in 310 ml THF is added,

at such a rat é"ﬁ'??a%edﬁa@rbﬂ%%?éﬁ i%é’f é-'g“'ﬁéi"‘mfn%émﬁ%?)’éws tysbidity experigenty o
addi ti60n i shcoam{deéd&gi ﬂ:b&:cﬁbﬁ&fhtsblﬁﬂibgﬂl;cswdiﬂg lcmmamsklamlfadtei e aﬂiaaéadd%ﬂmfﬂia@ hour
at - 65 t hen war ne an I na ric aci are
added. Dur| ngqiyh"‘e aﬁﬂ‘a‘?f lrso'r"f zr%léb‘BF‘ifﬂﬁ%‘f’e Iy this fest agp H’B" a'fl?cgdhe ﬁ'§° ><%ﬁ,|re is
stirred for O.honbmaié/ol{Fomhers todibrikhe product is filtered off and dried in
vacuo at 60 . This crude product is recristal I|zed fromtoluene ( 160 nm).
54.6 g ( 175 mml, 55 %9. mp.: 159 - 161 ; 'H NWR (CD2Cl2: 400 MHz): |.4
(t) 3H)) 4MBt}(eagenf3bbﬂ1méﬁﬁqn, dmyBdid fitsi] folhdtiorOCkig)ificadtlyldblaged in Beskfaskays.. 78 (d,
1H HCr), 7.18 (s, 1H HC4)) 7.35 (d, 1H, HCS)) 7.50 (t, 1H HCB), 8.81
(s, 1H, HC3)) 9.22 (s, 1H) HCl). b)

2- Ami nonet Whd agdis(oB th8 inslentiar drothsrefompinfih for tha ereadBmank of apy cqndmmi respevisivelto

suspensi on i ho pht. | | i

et hyl ester %%Uaat'fw?é%pog’ﬁ'&l'f%m%t B rﬁ)éyen hanol® @tlr ?1”8“¥ %‘ﬁa é %ﬂ{%
presence oMotepaxgotirfy@he(aBentg)of thm dhventior ane IlSdulafo,n thee t(@@eg)of at!ylﬁdbsesnwcms bar .

After the Iy tionis
stopped. The cat gl %/%tlseB Q{Q?ﬁ%}?,g@ EW %én h%ﬁ%%g%a gt e filtrate
i s concent PIBXI@@SIEO a volunme of 540 m . Then 540 ml vvater are added,

foll owed by |ithium hydroxi de nonohydrate (34.85 g) 831 mmol ). This m xture
is heated to reflux for 3 h, then the pHis adjusted to pH 8-8.5 by

addi ti on oforakeabqve-mggtioped isiirationg) the amempﬁeéera&ethé)Pfecevrm Yagt degendingieponifett ure i s
cooled to g@ emcé h&um%uwéd,mmst knb R0t adhidiBisttiBidn dnlt ke RAcGR Ky deveri§op PENded

in water 540 m ) and ethanol (540 m ), dissolved as the lithiumsalt, by
addi ti on ofhe PendiH ey tPatsd Hewwemrmn gatistagiors) sesyjts imenigaly ase ndicatedsned to 60
and then the pHis adjusted to pH 8.0 - 8.5 by addition of acetic acid
(12.8 g) 213 mmol ). The product precipitates, the suspension is cooled to
20 , filtered, washed with ethanol/water and dried in vacuo at 80 . 46.1 g
(159 mol, 83 %9 . 'H NVR (CD30D/ NaOD: 200 Miz): 2.58-3.20 (m 5H), 3.92 (s,
3H, OCH3), 3.96 (s, 3H, OCH3), 6.656.77 (m 1H, HC6), 7.12 (s) 1H H ),
7.22-7.32 (m 2H, HCS and HC7)) 8.00 (s, 1H) HCl). c) 6-Mthoxy-2, 3) 4,
4a, S, 10- hexahydro-benzo[. g. ]quinoline-3-carboxylic acid ' hydrochloride
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2- Ami nonet hyl - 3- (3, 8- di met hoxy- napht hal ene-2-yl )-propionic acid (40 g,
138.2 mmol) is suspended in THF (400 nl) and t-butanol (20.48g) 276.3
nol ) . Thi sy, x;if5| on is cooled to - 70 and ammni a ( 1p&r/MroeceseosOondensed
into the mxturse? ol l owed by the portionw se addition of |ithium netal
(2.3 g 331.4 mol ). After 1.5 h the copting bath is renoved and anmonia is
evaporated. To the suspension water (270 m) is added and the THF and
t-butanol are distilled off at 50 in vacuo. This aqueous solution is then

pour ed i NtoBraiw&lHe a ddily A6 U BomGbkED.01 (o alohB 1) prefablf frb ARAL G waaodasdJ ow 10 .
The desired product precipjtates) the m xt u&gml S sti, r[ed faor in the ice

bath, t herPskganprbateyeight Jnilirges mammals for GEATRIE PURpTS 7 0 rsftﬁ‘%/éf%f!%fl&mlethac. d
(2 )y 6 BNEG,  400 M) Tt B iboand 15072 80 ant 2 15 3B g

n an an
2. 35- 2. 42 cpiYFnissily adminisisre ) §°f ‘°€?Z'&‘ﬁ dgsegup to fops times  day ofdn istpineqrglease
HCS), 2.%m3.18 (m 2H H-C3) H Cda)) 3.42-3.92 (m) 2H, HC2), 3.80 (s, 3H,
OCH3), 4.09-4.30 (m 2H) HCl0), 6.79-6.86 (m 1H HC7)) 6.87-6.95 (n) 1H,
HC), 7.20-7.28 (m1H) HC8). d) rac- (3R 4aR, | GaR) and rac-(3S, 4aR
| CaR) - 6- Mathhagest-of thel inJenfiorlshayhe himifiteredint an yabvankianairogte, gn fagtichlandnterdly,3- car boxy!|
ic acid net est t ol .ue ul f acid 4a, 5)
10- hexahyd’?egé‘%’l n2o f°pixam?lngpl|‘ee§ Eglﬁ%gcapsu es’orpaéenlt\ébtu?;gx °x?ﬂ‘3rém b (29.6 9)
100 mmol ) fors oflingestabley sodhtions anmsisprasios. ( 592 n1) and cooled to - 70 . Then NaBH4
(5.68 g, 150 nmol) is added portionwi se, so that the tenperature does not
rise above - 65 . After the addition is conplete the m xture is stirred for
an addi t i dmedcorganke withtheforegringethe prgsent iBntiom plsb provides ah agent af theinventicpfornse

sul furic I ) d I m heat ed
to reflux ggha%e'ﬁfgﬁ#égmpﬁgh%%#ﬁé@ég r)és\?g%igi;}g{,gg%ch%&? [?(}3)%1; ﬁ%‘drogm due
an aqueousnibwaniissup i s done (ethyl acet at e/ wat er/ Na2C03; pH > 9). The

et hyl acetate is evaporated) the residue dissolved again in ethylacetate and
the two diastereoners are precipitated at 70 as their p-toluenesul fonic
aci d sal t SThe ppsentduientign furthermareipenvidesfa pharmedenticakoompgsisian eomprisieg anagent of theo0 ol )
in ethyl aC‘ﬁ‘Jcﬁfoﬁ’m(als%QatmnthIh&stsdd§ﬂﬁﬂl§a'c&ﬂca!l éan%&eﬂ@ﬂmwm, Jomsosfam Tbe

m xture) cooled down In the ice |tered and washed with co

et hyl acet dpasufaciied ip eosyensipnal manger; é'alt d%aso &E@bw&tame@r examgle, frog abqug 0.25 ta) HPLC:
about 1:1 a@b@?i@gﬁﬂiﬁl?'fﬁm%&ft Y icPabb® 25 the P AdoRBouhd aceordifg folthelifivadtioRN: 99.0 % .
"HNVR (CDCl 3: rac- (3R, 4aR) FOaR) I soner: free base: 1.38-1.62
(m2H, 4ax and 4a)) 1.88 (br. s) 1H NH), 2.15-2.33 (m 2H, 4 eq) Sax),

2.57- 2. 62 Niéreovaidie predéx )nvénﬂ&Kprov]&ﬁt}xe us@ ofeh-agenO&F theThvertioh, farake) mandfalldre 3£ D5 (M

2H, Seq, 10 .e 7- 2 eq), 3.72 (s, 3H, ©OOCH3)) 3.84 (s,
3H, OCH3), m‘é“%%sfg mmzw FW’ ",°“‘7‘?‘?5’82-‘°9.a€ ®(mIH H8). rac-(3S, 4aR
| CaR) isoner: free base: 1.481.69 (nm) 2H, 4ax) 4a) 2. 03 2.20 (m 2H)

N T

3.84 ( s Ihdntidped-idpye, in.aGubjdt ﬂaee(l of suéli-dreaﬁﬂnt]—ﬂ)u)h cBmﬂ&cs?adihﬁns(en):g taisfchisidject
00/ 4757 0 1000 ¢
6- Met hoxy aljtg°r[ra1§’§f-g°5pfg/?% %’Pﬂn é"i‘éghco'%vta%’ydr 0- benzo(.g. qu nol i ne-3

carboxylic acid nmethyl ester carrphorsulfonl c acid salt A1 :1 mxture of

rac- (3R,

| Oarr 6- Nt T o iR dnde o len B o empergtues o ivn o deprees Coltvs e
c aci d netunydrregtesk er p-t ol uenesul fonicacid salt (22.4 g, 50 mol), acetic
acid (10 m), 37 ./o fornal dehyde (ag., 5.0 g0 62 mol), 2.5 g Pd/C (10 %
i n nmet hanol (225 rﬂ) i s hydrogenat ed at nor mal pressure at 60 until no
mor e hydr dempled: consl3fbeR, 10pRE3d2l4e-Bis-(4-meshexyiphemybpinsridindrdl-eoll-6-i | trat e
together with the washétheyyilametiplibadditad:1040a0cabydmeplelminoize To this
solution 5.4 M sodiumnethylate solution in nethanol (65 m) 350 nrnol) is
added and the mixture is heated to reflux until the ester is corapletely
hydrol ysed (3 h). Then 68.6 g sulfuric acid are added and stirring at
reflux is continued for another 6 h. To this reesterified product m xture
is again added 5.4 M sodium nethylate solution in nethanol {250 m) 1350
nmol ) and after conplete hydrolysis (3h), sulfuric acid (69 g), whereby the
m xture is heated at reflux for an additional 6 h. The nethanol is
evaporated at reduced pressure and fromthe residue an aqueous work up is
done (ethyl acetate/water/ NaOH NazZC03 pH >9). The ethyl acetate phase is
evapor ated conpletely. An HPLC anal ysis shows a ratio of 84 : 7 mxture in
favour of the desired racemc (3R) 4aR, |10GaR) conpound. 12.8 g (88 % . This
re5| due is di ssol ved at 65 in a mxture of |sopropanol (42 m) and

. . ~ A R 1 P 1 1 o o




hydride ( 1.25 g) 33.06 mmmol) at roomtenperature. After 1 day sat.

pot assi um carbonate solution (6.2 nl) is added fol |l owed by 2 spatul a of
hyflo. After 1 hour the white suspension is filtered and washed wi th THF.
The filtrate is diluted with ethyl acetate (300 m) and ﬂ}ﬁﬁq’@ wat er
and brine, tROW§dnic phase is dried over sodium sulfate) PEPER and
concentrated in vacuo. The yellow sh fogmis recrystallized once from
ethanol. 4.97 g (9.25 mol, 84 %. Mp. 118-122 (free base) . TLC 0.46 wo
ooi a~s~i -14 rcTrEroo 0| ooo (silica, 8:1:1 cyclohexanes . toluene :
E;gl;/p:\lgmgHa)( 95 i tixre 0 [SmaR ?S’ah metth&s onic acrli 6-met oxy-l(methyl-i)g 2) 4qe,g,h@ PO

[ 3R, 4aS, | 0ag] &c(awm&nﬁmmhyﬂf-ybm&yl&stﬁz(mm 66.8 InjoB aid ﬂn}aﬁﬁﬁm 8ya;1idd§TEt7|2)gl )-6ne
t hoxy- 1- net hyl .1, 4 0 6enz Pre ar ed
anal ogousl y {2 %D@Oﬁéﬁﬁn |tun§tq§(§c}° a@““f’%%}g‘é’ ﬁ‘gf hyl
1,2,3,4,4a,5, ]dBpdt@mumo&ﬂdeymrr)g)bﬂmyel[ogf]ctqldlsnlollmnnaedx@tedamtbeehyll aa&taae (6m ml) add 8- 122
(free base). ESI: Qﬁl 3 i +7. %—Qi WI ng
conpounds of f"(v)arsj °r? ggl?' WMhr‘le'%eérie" b@ﬁ%l@wouéaﬁ' ]qh‘%éxgg “é-m@"g %Ll*

[ 3S, 4aR | 0aR] @cqlom(djwnﬂi-attwekgd chgredl )ﬁltpbqudwmcmteg/hmh;d gived. 9rua(t29|mmyls 81 rret hy

12,34, 42,5 40 HAAELAIVHL CuliSnE A8t A 498 o gl Bkl D25).
[3S, 4aR, | 0aR] - 4- (4- Chl or o- phenyl ) - 1- (6- net hoxy- 1-met hyl -1, 2, 3, 4, 4a, 5, 10, 10a

oct ahydr o- genzlg)g&] W deve}’.]taﬁQE'ﬁi E%)s nRhoBSs &r?'méfhéxop(fzodvn'nﬁ is sZQ?abean‘th Gdyr ee

base). ESI-Ms: A58 c=0."825,
[ 3S, 4aR, | 0aR] -£3sepup- rwzthymtomal @Pkmraatitsﬂw&mﬂpqurwS)hm@s rﬁ@ﬁ@%;ﬁqmmnw 1,2,3
, 4, 44,5, 10, 1054 Qﬁ'&f@]@yﬁ%ﬁ@ﬁ%@x[ﬂla@lm} Ik@luanTheznzr&?aggdue is drluted with e%h 5

(napht hal ene- 1, 5- di sul phonat e ESI - [ MH + alp -37.7 (c=0.
DVF) . Exanph~ |qcetate (500 ml) and washed with water and brine. The organic phase is dried with s

[3S, 4aR | 0aR] s?am{té ,ﬁﬁerai &u@&rcéﬂaam;syvamawv}uelnmw éateﬁasla whifsebly8.3 @278t hoxy
1-nmethyl -1, 2,3, 4,4 10, 10a- octa dro-b Lgquw nal |ne M p. 216-219

(funar at e) . EW%@G'@ZQP[W#I]IQB" 18@&‘“21?3: sesipteMp@H).  ERamml e 12:
N-[1-((3S, 4aR | 0aR) - 6- Met hoxy- 1- net hyI 1,2,3,4,4a,5, 10, 10a- oct ahydr obenw g]

qui nol i n- 3-yl 2d ‘R/in WO, 00/ 47 71
s N p. 29 38 o el BEbe P05 el e P i il fegm e
PCT/ EPOO/ 0100Catefdiyith Na®H (1M, 37.6 ml, 37.6 mmol) at room temperature The fina) product 1s
[1-((3S, 4aR, | 0aR) - 6- clIl_’Li/ o[g]q
ui nol i n- 3- yhn 'hC) t “A;\)/:a%nﬁ aé’ih%mrrﬂ L‘ﬁjlﬁﬁthgl =l eﬁ'ét'noIpmlf“/iplt 8@&%’1
base). Cl-MS: vath dold] thfbhityl-haflyBtheBBeGH 3ci=120]) abiHijed at 50° in the oven at reduced
pressure, White powder 8.6 g (27.6 mmol, 100 %). m.p. 264-268 °. FAB-MS: 334 (M+Na)*,
312 M+H)".

d)  The so obtained [3S, 4aR, 10aR]-(6-methoxy-1-methyl-1,2,3,4,4a,5,10,10a-octahydro-
benzo[g]jquinoline-3-yl)-acetic acid sodium salt (0.5 g, 1.6 mmol) is suspended in dry DMF (50
ml) and THF (50 ml) at 0°. N-(3-Dimethylaminopropyl)-N’-ethylcarbodiimid hydrochloride (340
mg, 1.76 mmol) and hydroxybenzotriazole (240 mg, 1.76 mmol) are added and the solution is
stirred for 45 min. 4,4-Bis-(4-methoxy-phenyl)-piperidine (0.476 g, 1.6 mmol) is added and the
solution is kept at room temperature for 22 hours. The reaction mixture is quenched with sat.
NaHCOs;, diluted with ethyl acetate and washed carefully with water and brine. The organic
phase is dried over sodium sulfate, filtered and concentrated in vacuo. White foam 0.6 g (1.0
mmol, 66 %). TLC 0.5 (silica, 60:5:1 dichloromethane:MeOH:AcOH), ESI-MS: 569.



Exampl e 14:

(3S, 4aR, | 0aR) - 3- {endo 3-[Bi s-(4-fluoro-phenyl)-net hoxy] - 8-azabl cycl of 3. 2. 1]
oct - 8-yl net hyl } - 6- met hoxy-1-net hyl -1, 2, 3, 4, 4a, 5, 10, 10aoct ahydr o- benzo[ g] qui
nol i ne M p. 240- 248 (napht hal ene-1, 5- di sul f onat e). ESI-M5_ b7 +. [a]D
-34.8 (c' 0. ¥IEE) . Exanpl e 15: pct bl

[ 6aR 9R] - 9-[ 2- (endo 3- Benzhydryl oxy- 8- aza- bicyclo[3.2.1]oct-8-yl)-ethyl]-7m
ethyl -4, 6, 6a, 7, 8, 9- hexahydr o-i ndol of 4, 37fg]quinoline a) To a suspension of
honol ysergi ¢ aC|d (7.69) 27 mmol) in DVF (200 m) is added pyridine (48 m)

and propanephosphoni c acid anhydride (50 %in DMF) 48 m ) at room
t enper at ur®. Aptaeelution of shgrabove 3aisde £0.6 gnbo Pl o IEE S0 miyis miieg dighgprgalyminum

Joctane (7. 99 hydrdg\®12 g,|3r2 xﬂﬁﬁ) £t?rQormc)np¢rﬁmadtieed 1 dY §& Oro&sﬁlﬁw&nmhumoﬁ 500

m) is added and the reaction mxture is concentrated in_vacuo to about 150

m. A second [$&?fdnaddyd f?‘Wﬁ‘éWez Pl ofdyflo; The whitsyspehsion dssHieted prdaraghsd ®ihi n t o
about 150 ni. eiﬂpleacaas Ui filfk@te SOV ddhdd Qith inateP SidIbeifke, €8 lofgahi€ sﬂswauﬁéd dv&rQblidhh ) and

made al kaline w.th nia. The resulti I pjt is filtered,
washed with wabiEe Qﬁﬂ &epepntrateq in W%[}%JT‘% ‘iﬂ“ﬁ’dﬂ&ﬁﬁ 6‘3@? in gthanol is added
recrystalli zedudcmm@tomaog oF.8"inRAH .4 'adq.) Q. fofm Ghe( subdinatd) saltMTRe whitSsolid 3s

F. SI Ms: 558 D +59.5 00.9 | or )

am de (9.76 g) tag'%ﬁ P ¢ H‘G’b‘gfo‘? E%Fﬁho%ﬁé@ %I\/]%g_'ﬂésﬁ‘é‘%f?fe rﬁsﬁl&l %? i um
al um num hydr i[M@I}Y @dp 462 (e=0013, H,0). THF (235 nl) at room tenperature under
argon at nosphere. After 20 hours at roomtenperature sat. potassium
carbonate solution (10.5 m) is added carefully under cooling. After 2
hour s hyf | Theifelloaiig eanpamds dfifermuindate prepaned atalogadsly © Bxampleded, washed with THF
and the filtrate is concentrated in vacuo. The crude oil is dissolved in
hot ethyl acetate/tert: butyl nethylether, decolorized with activated

char coal aExamplel2t er ed[3S#hR,10aR]}3r{a{4(1-B-Indeli3~yb-gliperidin-diyljrethyl}-6A6etbéXy47571 - 16
PCTJEPOO/ G 000 unti | methg-12,3,4,4a,5 10, 0pakehyippbarolgiquingllse asi de for
crystallization 6.7 9 (70 %9. Mp. 165-166 . ESI-Ms: 544 [MH +. [a]D +36.5
(c=1. 14, _ pr epar ed

e onaus i his e ol 4! £ AGERRWAAY. (6], -5P5 fLb.Fosl DRIFS.

[ 6aR, 9R] -9-{2-[4, 4-Bi s- (4- rrethoxy phenyl ) - pi perldln 1-yl]-ethyl}-7-nethyl 4,

6, 6a, 7, 8, dr o- R 1.(free base,
decorrp05| tgllgon Sl - '@Q%% @,E‘Ehmé %%tﬁ%l:&ndmwl e 17:

[ 6aR, 9R] - 9{2[4(1 H-Indo- - -plperldln -7-nmethyl 4,6, 6a,7,8
, 9hexahydr o- i ndol %{4 3-fg] |noI ine Mp. 184- 187 EtC]—I free base,

deconposi t Men$12-31&] (dmmscinage); IfM$—I]4¢9[T‘[1 e 438, 5(cEQ 29, DYE). chi or of or n) .

Exanpl e 18:

[ 6aR, 9R] - 4- (4- Chl or o- phen »:5%’ 13[[2 (7- rret 6, 6a, WG‘@PP?%ah d{)o%'gﬁlol o[ 4,
3fg]qU|no!‘l¥2ﬁ!2?-5yl)et F ock B3Pl free
base). ESI-Ms: 464, 46-2'F§nr %&'}%%éﬁ'%ﬂ’(gyfﬂe‘m’r plinee 19:

[ 6aR, 9R] - 9-[ 2- (4- Benzhydryl - pi perazin-1-yl)-ethyl]-7- rret hyI 4,6, 6a, 7, 8, 9hex
ahydr o- i ndpilp i 7-133¢ @hksimmnoFsI-Mé:351 (\3P . 168 -6 £4 vl opoMB! €, free base).
ESI-Ms: 503 [MH];. [a]p +40.5 (c=1.01) MeOH}. Exanple 20:

[ 6aR, 9S5] - 9- (endo- 3- Benzhydr yl oxy- 8- aza- bi cycl o[ 3. 2. 1] oct - 8-yhnet hyl ) - 7net hy
| -4, 6, 6a, 7EfanibidBx ahy ss@aR,M0N1GLI-(BBér@hydvylipipeioini- 1y EthYTLE-Rethbxy-1-methyl-

| yser gol - 8- net hane sul,pj3@jaas80,46a-detahgdrobenzofg]quiielige and

endo- 3- benzhydryl oxy- 8-azabi cycl o[ 3. 2. 1] octane (7.4 g, 25.22 mmol) in

di met hy| acettpapdodis{ @edbasd). ESI-M s 80 BIH]A (o) 288 .9ue<eT3, BMFRN for | hour. The dark
reaction mxture is diluted wwth ethyl acetate (400 m) and washed with 2 N
NaCH) water and brine. The organic phase is dried over sodium sulfate)
decol ori zeHExampld®: act i [384eR,10iR}13c(extlo;3-Benkiydryholy-8ach-hicyelb{d12.1JaétScymethyleds UO.

Fl ash chr omat ogr aphy (mﬂ:biyela:nethjzlhﬁ,s,aw,mtma-octﬂhy%oabmﬁg]quindﬂnen et hyl
acetate: Et OH anmonia 9:1:0.1) yields a crude conpound that is triturated

wi th pent ag%lﬁra;wl .§ %{égg}methoxy ~nap, %ha?errfz } ~yl)- ;c7rylP g«é EE Qeglep 1000



and washed with pentane and finally dried at 120 in high vac. 3.07 g (5.8
mol, 46 %9. Mp. 173 (dec.). ESI-Ms: 530 [Mi]*. [tx]D +17.5 (c=0. 4)
MeOH). The followi ng conpound of forrmula | is prepared anal ogously to
Exanpl e 20. Exonol e 21:

[ 6aR 9S] - 9- (MO BMTEHydr y| - pi per azi n- 1-yl met hyl ) - 7- net hy! - 4, &Y 18% hexahyd
ro-indol o[ 4,3-fg]quinoline Mp. >200 (fyge base, deconposition). ESI-Ms: 489
[MH +. [a]D +30.7 (c=0.815) MeOH). The follow ng conpounds of forrmula |I are
prepared anal ogously to Exanpl e 20) using 1-nethyllysergol -8-nethane

sul phonat e, ?("Eﬂﬂ) %%'H& 320 sumg)) ed jn 464l T o0 Then

[ 6aR, 95] - 4-FRuestmonygRhgiaiens, 6924 &30 pmgp fiisigired in €54l THFeend cppled il o

i ndol of 4, 3107g] Haxyilllkitiri (B3% yolarivh livylickane, 388 i) are’adddd ahd the midie ik Qifirddtac®i® for
E;(J;?%)l geg gylhe{'ﬁselre;cuonEndeture 18 t}f‘éﬁ%oc[lm =70 ° Ln%]tggn aBS%Iugon(& eﬁoxméﬁylcne@lj,'a?lggctgtgm

[ 6aR, 9] - 9¢62m ¢,0368 -nidel)zi § U ml THE isGddedcat Iich paate fidt Be fyperatufy-dpésmot tisglabovd, 7dhn

ethyl -4, 6. Oy wiu S AN EEAABL Aotk A WP 8 PhBonaf il 8 Lk

[ 6aR, 995] - 9w(trmecBe>n-2@/tlu5dl fingllyp b Ma snfuric gcich@2h ) Jaredaddedd Duxingrth¢ additien @a piod@t Ohexa

21D 16, o P BB HalE e & 65 b A0 - ETCRRR o R IRt i

anal ogousl| yaceaat B&anpl e 20, using 2-chl orol ysergol 8- net hane sul phonat e,
prepared asyf;QlhOMSduct f)re@mmamemaegmbmﬁmgu&s Mlol) 399, sul fonate (5g)

15 nmmol ) in acetonitri Is a boron tri uorlde di et hyl

et herate (mP25159d°)' 181 °; @92% k8P MER b fhak 4RIy, 3‘1’b|CPQﬂqbd0WS 13
addi tion opchy!4, Mf(ﬁjthgb'r@% ﬁ:,guﬁjﬂ -89, ’ﬂié(s'l@I HiE) 235QEaH) AS), (715h§t i) H-ek), t he

same tenperature he solution is quenched with 2M amoni a
(100 m)) 881 (5t Wh Hilf D9 EHPo Hefrlet hane (200 nl) and washed WD 00147571
-18 PCT/ EPOO/ 01000 with water and brine. The organic phase is dried with
sodium sulfate and treated with activated charcoal) filtred and

concent r at gy-ArmindtaeHyD3-(3B-dimehoxy Rlipihalen By D PFopiohiy akigt hyl acetate :

di chl oronet hane 1:1) of the concentrate affords 3.3 g (9 mol, 60 % of the
conpound. mp. 125 (broad, deconposition). ElI-MsS: 366. Exanple 25:

[ 6aR, 9S] - 9A[sdspdnsiBh BF ¢-Lymmoi3HO SylirmiteRy/haphtil@e2iytjiatrylicayi mhyllssydr {605, abd mmob) 7rret h

| -4, 6, 6a, 7,8,9;hex - l.of 4, 3-f ,
fecompos i Pty i BRI Gopgiitd b el 4 RRUCTS g ol o el GEP 7 35
nmet hane) . BkndalOHae AZGr the theoretical hydrogen consumptlon (ca. 4 h) the hydrogenatxon is stopped. The

6aR, 95] - 1- - I
(B3] 3 LA Al i s Y 5 S ol
decorrp05| t P4Pml wafep®e R@ed mym&mmslydl[wﬁﬂ monohygias (34285 g 88 bmmolyh Fhis mdigre-

Exanpl y, Zt: eat to reflux for 3 h, then the pH is adjusted to pH 8 8 5 by addition of acctnc ac1d 304
(6aR, 9S] - 9- (hen Benz% oxp - 8- ajza- p §' (

2.1] ocwd _I%Ft néet h gQfﬁ’SChl or
0- 7- met hy| predust Bracrmtass, ghqq@;smtarceolmeépo[md ﬂlefngfrdsfm if (S"F‘FTPFE et @st
( m tartrat @c)spenfea‘an Vater 2640 hMahd ethhdl Bad 28), Jiskcdived - al QR LB itNSy addied B! €
[ 6aR 95| - olithiwmivedrpxidy meyahydsstp &% 8 A3 rprfented i 0 5 and fhep thepHL isadivripr fopF63.8a, 7, 8
, 9hexahydr a-8isng Qlidion oPadeSd 414 (128 i 223 mmol). The product precipitates, the suspension is cooled
to 20 °, filtered, washed with ethanol/water and dried in vacuo at 80 °, 46.1 g (159 mmol, 83 %).
'H-NMR (CD;OD/NaOD: 200 Mhz): 2.58-3.20 (m, SH), 3.92 (s, 3H, OCHj), 3.96 (s, 3H, OCHj), 6.65-
6.77 (m, 1H, H-C6), 7.12 (s, 1H, H-C4), 7.22-7.32 (m, 2H, H-C5 und H-C7), 8.00 (s, 1H, H-C1).

¢) 6-Methoxy-2,3,4,4a,5, 10-hexahydro-benzo[.g. Jquinoline-3-carboxylic acid - hydrochloride



Mp. 208 (free base, deconposition). FAB-Ms: 525) 523 [MH*. [a]n +26.9
(c=1.01, dichloronethane). The foll ow ng conpounds of fornmula | are
prepared anal ogously to Exanple 20, using 9) 10 di hydrol ysergol - 8- net hane

sul phonat e. 9: /01000
[ 6aR, 9S, IOaﬂF 8/%7ﬁdo 3- Benzhydryl oxy-8-aza-bicycto[3.2.1 S(T:/tEP%) yl met hyl ) -7

nmet hyl -4, 6, 6a, 7, 8, 9, 10, 10a- oct ahydrn-i.adal o[ 4, 3-fg] qui noline M p. 137-142
(ethyl acetate, free base). ESI-Ms: 532 [MH*. [a]Jo -48.0 (c=1.03, MeOH).
Exanpl e 30:

| 0a- oot al e RO i ABERE oploririiad & AT BB h, > 1
M p. 230- T3F (ﬁ@tmwndetdetaa@léao ‘%&e’&?ﬁﬁa@@) This Sispeytion id §golqdNb{--70 °[and Humonks . 5
(c=1.05) disph) mmmﬁa memﬁma%tdm B tife gﬁRﬁP&U@é t@ftlo%gf fittofh hetd (23 g,

prepared analogousl e 20) using
di hydr ol y$al4amob- Hédethe Eﬂob'mﬁ?ﬁtlefeﬂEX@dmpﬂ amgnia s evaporated. To the suspension

6aR, 98, | B 2 1)-5
Lo 25,) S48 oo G nda SRt e sl o 0 g gl )

162- 168 ( [Eehtin ig thep,gopsed fmig Gopc. tppehiogs acsd ¢ E)gtia tempergtyre heme Qo:’@e BQIWUVP:

E)éagplgg f" toduct pre?ﬂltags, thehmuéturelts stirred for 4 h in tl:tle ice bath then the roduct is ﬂlterc7d and ?/zru]sht':d4 6 6
enz - erazin-1- | or o- -ne a

o 0 10 Mbg Mot T Roose 3 ot 40 FOO MO0 0% Bovl 7 B ot at &)

f L Iee b?se 'HMWf Itlimmoo Mhb): ﬁbe-mdmﬁaf@o][zwbﬂaﬂzlt 209285 m&?ssizmn&?ﬁt HC),

chl or of or e fo ounds of formula | _are prepared anal ggously

Lo Exampl S4BT e 23S B RI0Y ¥ 2k ok 6 Ut GoPaa e PHERE >4 Shimate,

pr Ie!coar ed aBCi)d.d0aqyEH, OOH,)M. mmmd H- cu?). ggiﬁsftnbmﬂgg»sesm&(ﬂr Imtm@)e

sul fonat e In dry THF (4 I s added

tris-2- pyr&éﬁgﬁgﬁZHaeﬁEPontde hydr obrom de (20 g, 40 mmol) dissolved in THF

( 100 m) at roonttenperature After 24 hours the reaction m xture i s nmade

al kal I ne ;at:]- (3)2“ 49)?‘%”& an 5684(% IIbla gwtgo%' ? %4&%%89&1 ocagz 8‘9 m I)f The
organi ¢ pb} [. qw e-?‘-fca JI(;' th)ﬁ uen’ sulfonic dci um sul fat e)
treated w coa IV EeY oncen rated in vacuo. The

crude product is recrystalllzed frontethyl acetate. 8.2 g (19.8 nmol) 66
% . mp. DEgetliory-2,3H4& 50 0-Hexahyidio-tendol.g. Ighineline-3 Earbbkylic dcjid * hipdraghivkide @3.6 g, 100

br oo et oD e s RO kit 2 o Bl by Bbarits GRS
109-1 14 (ppme@wwaevewat ({RStempgzaturg Hipss 1ot Gse[ abbfes~ 65 &) After ahe, @idition-(3. GMmBlpte Do~

Exanpl € 34rixture is stirred for an addttlonal 2 h, then warmed to — 30 ° and poured on a solution of sulfuric acid
[ 6aR, 9S, 1 0aR] - 9- (4- Benzh %@ perazi n-1-yl net hyl)-5-brono-7-net hyl 4, 6, 6a,
?%‘B‘é) p Ipa

7,8, 9, 10, {¥a2 9dr Beiharpldl emt Fixge 5 dpqtadeo mﬂpx fop8.& hy Then phe meghanchfse)
free base)eviicaedATiom B kksidueh adiBtus Férk up WaRdnd MRV 1hckratelwilePNa,COS pBl 0d). PRD)

chl orof or rth]at:etate is evaporated, the residue dissolved again in ethylacetate and the two diastereomers are
precipitated at 70 © as their p-toluenesulfonic acid salts, by adding a solution of p-toluenesulfonic acid (
17.1 g, 90 mmol) in ethylacetate (150 ml). The suspension is seeded with the product mixture, cooled
down in the ice bath, filtered and washed with cold ethylacetate. The product is dried in vacuo at 60 °,
35.1 g(78.4 %). HPLC: about 1:1 diastereomeric mixture (99.4 % area), assay (titration: 99.0 %). 'H-
NMR (CDCly: 400 Mhz): rac-(3R, 4aR, 10aR) isomer; free base: 1.38-1.62 (m,2H, 4ax and 4a), 1.88
(br. s, 1H, NH), 2.15-2.33 (m, 2H, 4 eq, 5ax), 2.57-2.62 (m, 3H, (3ax, 10ax, 10a), 2.81-2.90 (m, 1H,
2ax), 2.92-3.05 (m, 2H, 5eq, 10 eq), 3.37-3.46 (m, 1H, 2 eq), 3.72 (s, 3H, COOCH;), 3.84 (s, 3H,
OCH,), 6.67-6.78 (m, 2H,H7,H9), 7.09-7.15 (m,1H, HB8). rac-(3S, 4aR, 10aR) isomer: free base: 1.48-
1.69 (m, 2H, 4ax, 4a), 2.03-2.20 (m, 2H, NH, 5ax), 2.38-2.47 (m, 1H, 4 eq), 2.57-2.74 (m, 3H, 3eq,
10ax, 10a), 2.90-3.05 (m, 3H, 2ax, Seq, 10 eq), 3.54-3.61 (m, 1H, 2eq), 3.76 (s, 3H, COOCH3), 3.84
(s, 3H, OCHy), 6.67-6.76 (m, 2H, H7,H9), 7.08-7.15 (m, 1H, HS).



WO 00/ 47571 -20 PCT/ EPCD 01000 The foll ow ng conpounds of forrrul al are
prepared anal ogously to Exanple 20) using 6-ethyl-9, 10

di hydr ol yser gol - 8- met hane sul phonate. )~ 11~ a 35:

[ 6aR, 9S, | 0aR endo3- Benzhydryl oxy- 8-aza: bi cycl of 3. 2. 1] ~ 8- thyl)-7e
thyl -0, 6, 6a“lp‘!§‘%1510 10a- oct ahydr o- i ndol o[ 4, 3- f g] qui nol i ngeklﬁg‘."y‘}l@‘@- 178
(free base). ESI-Ms: 546 [MH*. [a]p -4 7 (c=0.985) chlorofornm. Exanple
36:

[ 6aR, 9S, | 0aR] - 9- (4- Benzhydryl - pi perazi n-1-yl net hyl ) - 7- et hyl 4, 6, 6a, 7, 8, 9, 10,
10a- oct ahydr o-i ndol o[ 4, 3-fg] qui noline M p. 203-205 (isopropanol, free
base). ESI-Ms: 505 [MH *. [a]D -44.6 00.985, chloroform. The follow ng
conpounds &3 M@t by Rk Fﬁ'3§‘9&‘k9 P cHahfdPo-bok Adline-4S1 NY

hono- 9) 10%%ef Rn{dyser f"% ne?%;ne su h%naté )tgoarrpmﬁm e

[ 6aR, 9S, | O I)Q‘CFQ &G @gerse'na’wysa{fwwsﬂfsehaza bi cycl o[ 3. 2. 1] oct - 8-yl ) - et hyl
J7-methyl -4,6,6a,'1,8,9, 10, 10a- oct ahydr o-i ndol 0[4 3-fg]qui noI|ne M p.

168- 169 (tent - but yl - math Iether&aRfree base). - VB: 546} E lop -44.2
01. 06, chldr O'\d dPl?‘ﬂ"e R 43R ) and rac-(3S, 4aR, 10aR)—6-Methoxy- 2,3, ,4a. a-

[ 6aR, 9S, | %%%&ﬁﬁz&é cﬁﬁxmciaasbxym R&A 3ttt &tdlp)mmn%ifamczma&mhxiﬂ § §n, 7,8,
9,10, 10a-octa

dro |ndolo[ - ui nol i ne Méo 21&)?,& free base
251 ;5o a8 4! § Treaigehyd R, CEol 3FTERA O Brip SEME! of
formula | @25311119{8@19&6@5&@@%09%!Bﬁésﬁmﬁ%@ﬁﬂﬁﬁo%o?@ﬁ'druﬁl DG orsued Thd tAMIst is
| um | ysergé ne_sul &honat e.

Exa

[6aR ba | Ol offrand ety pmiss b he SRAGA  Spiepralet i valums e ym Tp dhtret hox
y-7- nmet hyl s@luﬁorﬁﬁfl ) ﬁdﬂmhﬂthﬂzﬁﬁsﬁlﬁﬁoﬁhﬁ/dﬁtﬁmﬂoﬂﬂﬁ) by [350 Bwrdol) liaddedodnt i@ chiktpre is
215-222 et et Me
(o103, " cigretto gy o st compllty 355 Piog 63 M 0B sk i ot s
[ 6aR, 9S, | Omﬁingﬁe:[eﬂux(nk ednhﬂua:ﬁiof anBahgﬂ 6h. o pﬁmdteﬁﬁeli-pyddmhimydr} ish@n addbd XM 7net h
yl -4,86, 6a, 0] ctah Q- ngl i ne 7 (
i sopr opanoﬁo&u?‘rﬂ&hy ase 0'131"5%&{% @gtgm?’\ﬁsé m"%?] d tm'3‘:0("" = eowogyﬁ%/é%h)'
Exanpl e 41sulflmc acid (69 g), whercby the mixture is heated at reﬂux for an additional 6 h. The methanol is
[ 6aR, 9S,10 0, 10a
- oct ahydr o‘gl ndo 3?5‘%” e‘?él%s‘% éror}' S.Q ;ﬁg é%sl %‘gir;r?g mynéoﬁ? ge]g@ erzm%%%ﬂhS (
et hyl acet MaQH/NaL£0epB 28) Yhe ﬂﬁlacm pM@le e\maﬁa%ﬁm!etepa]\mm’&c}mqlmlshm a DM ~.

ratio of 84 : 7 mixture in favour of the desired racemic (3R, 4aR, 10aR) compound. 12.8 g (88 %).

This residue is dissolved at 65 ° in a mixture of isopropanol (42 ml) and ethylacetate (21 ml). To this
hot solution a solution of (+)-camphorsulfonic acid (5.23 g, 22.5 mmol) in isopropanol (21 ml) is added.
The mixture is slowly cooled down (3 h) to room temperature and finally to 0 °, The precipitated salt is
filtered off, washed with a mixture of cold isopropanoV/ethylacetate and dried in vacuo at 55 °, 8.0 g (31
% from rac- (3R, 4aR, 10aR) and rac-(3S, 4aR, 10aR)-6-Methoxy-1,2,3,4,4a,5,10,10a-octahydro-
benzo[.g.]Jquinoline-3-carboxylic acid methyl ester p-toluenesulfonicacid salt). HPLC purity 97.8 %,
enantiomeric ratio: 93 : 6.5 (HPLC).

f) (3R, 4aR, 10aR) 6-Methoxy-1-methyl-1,2,3,4,4a,5, 10, 10a-octahydro-benzo[ g ]quinoline-3-carboxylic

acid

The free base is liberated from 6 g (11.5 mmol) of (3R, 4aR, 10aR) 6-Methoxy-1-methyl-
1,2,3,4,4a,5,10,10a-octahydro-benzo[g)quinoline-3-carboxylic acid methyl ester camphorsulfonic acid
salt (toluene / water / Na,CO; pH >9) and the toluene phase is evaporated to dryness. To the residue
isopropanol (10 ml), water (40 g) and NaOH (0.48 g, 12 mmol) are added and the mixture is heated to



Exanpl e 42:

[ 6aR, 9S, | 0as] - 1- (10a MeWoxy- 7- net hyl -4, 6, 6a, 7, 8, 9, 10, 10a- oct ahydr oi ndol o] 4,

3-fg]lquinolin-9-ylnmethyl)-4-(3-trlfl ooronethyl -phenyl) - pi peri di n-4- of

M p. 135- 140&{0@§41;99L acet at el cycl ohexane) free base). ESI - Mar/EpddorbdyH * -

ajJo -2.3 00.9 | orof orm). Exanpl e 43:

6aR, 9S, 10aS] - 4- (4-Chl oro-3-trl fl uorongighyl - phenyl ) - 1- (10a- net hoxy- 7- net hyl

, 6,6a,7,8,9, 10, 10a- oct ahydr o-i ndol o[ 4, 3-f g] qui nol i n-9-yl met hyl ) - pi per | di n-
of M p. 143-146 ( et hyl acet at e/ cycl ohexane, free base). ESI-Ms: 550) 548

baR os. | OB e T atinafpl 3 Bk et RR 1E i st ot gregny 1

Oa- net hoxy filleradwidnydshed, with Gater afer the hipehion wastcadieddo 6 <. Thel ptodyict ;s&iriécg:}tqu rmol i ne

[|v1a|)o [328923%% 7;51% g%%r) Q@ﬁﬁngﬁﬁ %i;?f‘aod SRR E 127w, 18R P 5 LS 1, 4,

[ 6aR, 9S, | OLIS}H-89 GHALEBAN R ¥.96-2:25 (i, BHr 203i 409, 1525)) B30 (sy3H, NOBB), RH2-R6X ¢m, 2Hn B ~y |

4,6, 6a, 7, { b, 3= f i t i due
51 B, AP G RN APl ath 2y B4l o081d. B8, (i 83288l 38

PCTI EPOO/ CHAX), 6934.00 (b, 1H#&)g conpounds of fornmula | are prepared

anal ogously to Exanpl e 20) using hono-|0Oa nethoxy-|um |ysergol - 8- net hane
sul phonate prepared as follows: To

[ 6aR, 9R, | &S] 4R, {aRyQaRei-(sedoyd-Benphydtylpry-drag;bhaclql( 38, 19oct-6 yH Ganatfwrn hpeid- | ndol of
4,3-14] qwﬁpbwaﬁyd)mz%bﬁwmeﬁﬁ évqahau%&,fg-mhmien dry pyridine (100 m) is
added met hanesul fonyl chl’ori de .8 m, 62 mmvl) at 0. After 2.5 hours at
roomtenperature the reaction mxture is made al kaline with sat. KzZQ03

sol ution. @FResdresitak]- sldetﬁaadyutrhéam-u 5 3dl4hyt1@@bavuc¢ahyd?&$wo[ 83-ciBkyRd Wi th

wat er and bri ne, dried over sodium sul f | tered and concentratéd in

vacuo. ResiuB7 gyi34f muoDsor, éﬂ?ﬁ‘&b@%% 'ét'%ﬁ?‘%*é‘&?ﬁﬂrﬂtz%\ﬂ‘”fﬁ 1%10ene on

the rotar yocamm;eaio@]]quml;m@ahf 1@&1(4@%&5 ninfol, { préphiéd HoMthdhBe methyl cster
di i sopropyl et her filtered and ried at 70 at reduced ressure g

(15. 98 rmoYith Py NeQH inglgOH/THY 13178 rqopy tepupggaturerad piggPieA vt TR 1%‘5298"“ in

EﬁaR 95 ' Ocﬁﬁlnm{@sd 4nlyt -l mmfswhmowop hHlIB’-b)mdﬂlyliﬁiﬂOﬁbﬂ’l)lN’Yétﬂyicﬁ‘bmﬁhﬁo‘| Oarre
oxXy-

129-136 ( ¥ °“8%Qr“3t%/'§é OCtMZ@% %%& ’§6‘°‘?] Ud‘ﬂm IQ 2.0

(c=1.04, Nehtifn is Eit@dfor DO nin. ZEido-3--b¢nzhydryloxy-8-aza-b1cyclo[3 2. l]octane (3.95 g, 13.45 mmol)

6aR, 9R | O - pi 0 - et h 7
oty -, on St 350gA aikd il B ke RoR EpStitie kb, e epchfRie 02X
et hyI ac et mqm@mwm; NaHEO;, divgal) withFoliidne/iy] ad@ie |:Mafid washed] cprefullp with (vete0. 995,

. exa
[ 6aR OR | fglbﬁlzf ?Qf o&lﬁmg rphasFe) Hse%n vc{ Sfdéunt Sulfa ate, fil ehed and c7oncen%r?{¢c1 in vacuo. White
4,6, 6a, 7, 8soid 101 19atldc mataly dBD- %hd(MB(MMOQ] (fcnen(b#ﬂch LG Pr2ét Kejlic3,- Bitgeri di n
-4-0of M 96) 494
[|VH]O+ P. %&%ﬂm%%l&engh%m%gﬁ(%% ﬁ§i‘1f4§f§8 (602868 %2802, dichrtoriRanest96)
[ 6aR, 9R IOaS] 9-[ 2- (endo- 3- Benzhydryl oxy- 8-aza- bi cycl o[ 3. 2. 1] oct-8-yl)-ethy

'e_] | 0a- met hgXpss ZiRTRERYSedd3-Bvtyifioty-&-0ea Be 10BN IAB inleHSIHlcHhefory- I Abgtl N0l 1 N

1,2,3,4,4a,5,10, 10a-octahydro-benzo[ g Jquinoline

[
[
4
4-
[
[
1

To a solution of the above amide (6.07 g, 11.02 mmol) in THF (150 ml) is added lithium aluminum
hydride (1.25 g, 33.06 mmol) at room temperature. After 1 day sat. potassium carbonate solution (6.2
ml) is added followed by 2 spatula of hyflo. After 1 hour the white suspension is filtered and washed
with THFE. The filtrate is diluted with ethyl acetate (300 ml) and washed with water and brine, the
organic phase is dried over sodium sulfate, filtered and concentrated in vacuo. The yellowish foam is
recrystallized once from ethanol. 4.97 g (9.25 mmol, 84 %). M.p. 118-122° (free base) . TLC 0.46



WO 00/ 47571 -23 PCTI EP00/ 01000 M p. 156-165 ( EtOH) 1.5 fumarate). ESI-Ms:
576 [MH +. [a]D + 2.4 (c=0.$4, DVF~. Exang a 50:

[ 6aR, 9R, | 0aS] - 9-[ 2- (4- Benzhydryl - pi peraz(n-1-yl)-ethyl]-10a- nmet hoxy- 7nmet hyl
-4,6,6a,7,8,9, 10, 10a- oct ahydr o-i ndol o[ 4, 3-f g] qui nol i ne M t hyl
acet at erent"HPl@)(‘”B’rload free base). ESI-Ms: 535 [MH*. [a]D T;E%?%&ﬁ(ﬁ(c 99,
MeOH). The foll ow ng conpounds of fornu | are prepared anal ogously to
Exanpl e 20) using 2-brono-10ar met hoxy-Iumi | ysergol - 8- net hane sul phonat e,
prepared as follows: To a solution of [6aR 9R) | GaS]- net hanesul fonic acid
10a- et hoxy- 7-net hyl -4, 6, 6a, 7, 8, 9)

| 0aoct ahydkdict. bl 6{’°A° geanes] faluens - |]13f0§}’g'ﬁ9§t @YPNBINS:( P IYH) "5 [Hpof§3 i n

di oxane (2¢=mb3, mehasided Noronosuccinimd (979 ny, 5. 5 mol) in small
portions at roomtenperature. After 2.5 hours the reaction mxture is
diluted with ethyl acetate and iced water, nade alkaline with 2 M anmoni a,
washed with water and brine. The organic phase is dried over sodi um

sul fate, flltere and te vacyo, The crude is filtered
t hrough ba mnu@;}%ig Edb'!é" <l ? {1?. lof. ﬁ“‘ rymyé)(ﬁ'ld
1.98 g (4.47 mmol) 74 5 §|°f

[ 6aR, 9S, | 0aS] - 9-[ 4, 4- Bi s- (4- net hoxy- phenyl ) - pi perIdI n-1- yhnethyl] 5-brono
10a- met hox Preparede tdnalbgodsiyo, tGaEZa.lﬁJ,leQ,GlOusi:@a-saﬁﬂtmh&GI OtaB N 1ok S 64methok g I Grdthiaol | ne
NP 307 L8 B e b s MRl 041 (M- 21D+ 17.8

[ 6aR, 9S, | Oa5). 3181220 (Hred bisé): ESTVS: SBIDIMER*. yd]), +P0.Qe&1.08, MeDHY.| | net hyl ] -1 Oa

met hoxy- 7- met hyl - 4, 6, 6a, 7, 8, 9, 10, 10a- oct ahydr o-i ndol o[ 4, 3-f g] qui nol i ne M p.
160-170 ( EtOH, di-tartrate) deconposition). ESI-Ms: 549, 547 [MH *. [a]D +
15. 4 ( c=0. IHEpllcBiik.compamngslo&fofi@ila I are prepared analogously to Example 6:

[ 6aR, 9S, | 0aS] - 1- (5- Bronp- 10a- met hoxy- ?- net hyI 4,6, 6a, ?,8,9, 10, 10aoct ahydr o-

| ndol ol 4, St nglllggs 4%%%{‘%% %@1 r»i{nlu.g Bt et VO
deconposition). ESI- 23 ga- 0 (0=1.035, DMF). xamle

4:

[ 6aR, 9S, | O¥&)- 220-223M (frse BasOBIMS 44 DB {edp 28%1 €3612DMFR. 1] oct - 8yhnet hyl ) -5
br ono- 10a- et hoxy- 7- net hyl - 4, 6, 6a, ' 1, 8, 9, 10, 10a- oct ahydr o-i naol o[ 4, 3f g] qui n
oline Mp. 204-208 ( Et di-tartrate, deconposition). ESI-Ms:. 642) 640

[ MVH] +. [ a] Exampled:> ({354 GQaR]M)Clﬂvmehde eihoxycdnmethyld 254 4ok il0m | i s
prepared anal ogously pefalFdembsmzolgiguinglin3ryimeshybypippyidined-ol ] o

di hydr ol yser gol - 8- net hane sul phonate prepared as follows: A m xture of

2- brono-9, 10-di hydrol ysergol (0.6 g, 1.79 nmmol), phenyl boronic acid (0.25
g) 2.05 medp. poPetiab (Rea5ARL)AESI-MS: 485 IMH]". 35 -86.8 ¢£0.828] yMBphosphin (28 ng) in
toluene (50 mM)) EtOH (0.9 m) and 2M Na2C03 (3 m) is stirred at 90 under
argon for 5 hours. The reaction mxture is diluted with ethyl acetate (250
M) and wagkembleutt h WedSpaRANSR)I U/ BRnzhydi¢l-ipé@ddi-T-ylRIdh§B- 6 infetiibicy-EsheyEr Sodi um
sul fate) decol orized w2i3u,4a¢510,104-athhgdré/bemalg]quiroliiecr €d and concentrated in
vacuo. The yellow residue is recrystallized fromnethanolltert:

he’ about  SHbROEAH" GRNBIt 1 ikt sor5o56 WS- bled i ol opeRl ﬁfie o

(10 M) is added nx~esul fonyl chl orlde (161 itl) 2. 07 mml) at 0 After

hour at ro mi erat cti x.t
with oM ankemmets Ffﬁ;%@ ;'gg ‘@E 0’@;}){ in 3 g
washed with wat er and over 51"8‘}"‘f| | ter ed and

concentrated in vacuo. Resi dual pyridine is renoved with repeated treatnent

wi t h t ol ueivep.8i6-2192 (farmrate) yESF M 64 1oV [0+ 180ce756) DMEYY0 ng (0. 66 nmol, 95

% . FAB-Ms: 411 (MFH)' °. Exanmul e 55:

[ 6aR, 9S, | 0aR] - 9( endo- 3BenThydr yl oxy. 8aza- bi cycl o[ 3. 2. 1] oct - 8-yl net hyl ) - 7net

hyl - 5- phenEkampleii25a, 7 NI14(39.8aR, UiaRd 6-{Methouty-b-miethplol,2)3,4,435,1¢) 1 aerictabydroe
benzo[g]quinolin-3-ylmethyl)-piperidin-4-yl}-2,2-diphenyl-acetamide

__




Mp. 115-135 ( EtOH, free base). ESI-Ms: 608 [VH +. [a]p - 58.6 00.915)
DIVF) . WO 00147571 CLAIMS: 1. A conpound of formula | rc'r/>rroo/ol 000
-25 Ys wherein Xis RYz RR\ \/ NR or C wherein R is a group (a)
Z Z (a) andwgjdoiegn R' is Hor OH and R'' is a group (b), GerePioashh O Z Z R

~~2Z-QZ1 (b) (c) (d) or R" and R'"' each are a group (c), wherein Z is
trifluoronmethyl, (C~.~)alkysor (C~.,)alkoxy) Qis -0,
-NH- COor a single bond and R is hydrogen or

H, hal ogen,

Rlll

or, when Xis ~C ~ wherein R" is Hand R"' is a group (d)) RY, and Y2

| so f ageat e b i.d s ($ra group (e) or (f)
00 47571 38 (28 [l Xihe MRS R G

Example 13: [1-((3S,4aR,10aR)-6-Methoxy-1-methyl-1,2,3,4,4a,5,10,10a-octahydro-

benzo[g]quinolin-3-ylmethyl)-piperidin-4-yl]-diphenyl-methanol

M.p. 100-118° (free base). CI-MS: 511 [MH]". [o)p -68.3 (c=1.02, DMF).

Example 14: (3S,4aR,10aR)-3-{endo-3-[Bis-(4-fluoro-phenyl)-methoxy]-8-aza-

bicyclo[3.2.1]oct-8-ylmethyl}-6-methoxy-1-methyl-1,2,3,4,42,5,10,10a-
octahydro-benzo[glquinoline

M.p. 240-248° (naphthalene-1,5-disulfonate). ESI-MS: 573 [MHTJ". [o]p —34.8 (c=0.996, DMF).

Example 15: [6aR,9R]-9-[2-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-yl)-ethyl])-7-

a)

b)

methyl-4,6,6a,7,8,9-hexahydro-indolo[4,3-fg]quinoline

To a suspension of homolysergic acid (7.6g, 27 mmol) in DMF (200 ml) is added pyridine (48
ml) and propanephosphonic acid anhydride (50 % in DMF, 48 ml) at room temperature. After 10
hours endo-3-benzhydryloxy-8-aza-bicyclo[3.2.1]Joctane (7.9g,27 mmol) in THF (20 ml) is
added. After 3 days toluene (500 ml) is added and the reaction mixture is concentrated in vacuo
to about 150 ml. A second portion of toluene (500 ml) is added and concentrated again to about
150 ml. The resulting solution is poured onto iced water (500 ml) and made alkaline with
ammonia. The resulting grey precipitate is filtered, washed with water and dried in the oven. The
crude product is recrystallized from chloroform:MeOH 1:1. 9.76 g ( 65 %). M.p. 246-252°. ESI-
MS: 558 [MH]". [a]p +59.5 (c=0.985, chloroform:MeOH 1:1),

The above amide (9.76 g, 17.5 mmol) is added portionwise to a suspension of lithium aluminum
hydride (2g, 52 mmol) in THF (235 ml) at room temperature under argon atmosphere. After 20
hours at room temperature sat, potassium carbonate solution (10.5 ml) is added carefully under
cooling. After 2 hours hyflo is added and the reaction mixture is filtered, washed with THF and
the filtrate is concentrated in vacuo. The crude oil is dissolved in hot ethyl acetate/tert.-butyl-
methylether, decolorized with activated charcoal and filtered. The filtrate is reduced in volume

hydroxy) R' \/ Y1 and Yz are H
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Example 17; [6aR,9R]-9-{2-[4-(1-H-Indol-3-yD-piperidin-1-yl]-ethyl}-7-methyl-4,6,6a,7,8,9-
hexahydro-indolo[4,3-fg]quinoline

M.p. 184-187° (BtOH, free base, decomposition). ESI-MS: 451 [MH]". [o]p +42.5 (c=1.07,

chloroform).

Example 18: [6aR,9R]-4-(4-Chloro-phenyl)-1-[2-(7-methyl-4,6,6a,7,8,9-hexahydro-
indolo[4,3-fg]lquinolin-9-y))-ethyl]-piperidin-4-ol

M.p. 154-157° (ethy] acetate, free base). ESI-MS: 464, 462 [MH]}". [o]p +38.3 (c=1.01, DMF).

Example 19: [6aR,9R]-9-[2-(4-Benzhydryl-piperazin-1-yl)-ethyl]-7-methyl-4,6,6a,7,8,9-
hexahydro-indolo[4,3-fg]quinoline

M.p. 165-169° (ethyl acetate, free base). ESI-MS: 503 [MH]". [o]p +40.5 (c=1.01, MeOH).

xample 20; [6aR,9S]-9-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-ylmethyl)-7-
methyl-4,6,6a,7,8,9-hexahydro-indolo[4,3-fg]quinoline

A mixture of lysergol-8-methane sulphonate (4.19 g, 12.61 mmol) and endo-3-benzhydryloxy-8-aza-
bicyclof3.2.1]octane (7.4 g, 25.22 mmol) in dimethylacetamide (8.4 ml) is heated at 125° under argon
for 1hour. The dark reaction mixture is diluted with ethyl acetate (400 ml) and washed with 2 N NaOH,
water and brine. The organic phase is dried over sodium sulfate, decolorized with activated charcoal,
filtered and concentrated in vacuo. Flash chromatography (silica, ethyl acetate + 1% ammonia, then

ethyl acetate:EtOH:ammonia 9:1:0.1) yields a crude compound that is triturated with pentane, filtered
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lysergol-8-methane sulphonate.

Example 22: [6aR,9S]-4-(4-Chloro-phenyl)-1-(4,7-dimethyl-4,6,6a,7,8,9-hexahydro-
indolo[4,3-fg]lquinolin-9-yimethyl)-piperidin-4-ol

M.p. 101-107° (tert.-butyl-methylether). ESI-MS: 462 [MH]". [o]p +35.4 (c¢=1.025, chloroform).

Example 23: [6aR,9S]-9-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-ylmethyl)-4,7.
dimethyl-4,6,6a,7,8,9-hexahydro-indolo[4,3-fg]quinoline

M.p. 172-175° (free base). ESI-MS: 544 [MH]J". [a]p +20.8 (c=0.845, DMF).

Example 24: [6aR,9S)-9-(4-Benzhydryl-piperazin-1-ylmethyl)-4,7-dimethyl-4,6,6a,7,8,9-
hexahydro-indelo[4,3-fg]quinoline

M.p. 172-175° (free base). ESI-MS: 503 (MHJ". (o) +18.9 (c=1.04, DMF).

The following compounds of formula I are prepared analogously to Example 20, using 2-chlorolysergol-

8-methane sulphonate, prepared as follows:

To a suspension of lysergol-8-methane sulfonate (5g, 15 mmol) in acetonitrile (290 ml) is added boron
trifluoride diethyl etherate (7.25 ml) at — 5° under inert atmosphere (N3) followed by the addition of
sulfurylchloride (1.35 ml) in dichloromethane (115 ml) at the same temperature. After 1 hour the
solution is quenched with 2M ammonia (100 ml), diluted with dichloromethane (200 ml) and washed
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Example 26: [6aR,95]-1-(5-Chloro-7-methyl-4,6,6a,7,8,9-hexahydro-indolo[4,3-fg]quinolin-9-
ylmethyl)-4-(4-chloro-phenyl)-piperidin-4-ol

M.p. >192° (free base, decomposition). FAB-MS: 486, 484, 482 [MH]". [o]p +23.1 (c=0.935, DMF).

Example 27: [6aR,9S]-9-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-yImethyl)-5-
chloro-7-methyl-4,6,6a,7,8,9-hexahydro-indolo[4,3-fg]quinoline

M.p. 164-169° (m-tartrate). FAB-MS: 564 [MH]". [o]p +20.5 (c=1.105, pyridine).

ample 28: [6aR,98]-9-(4-Benzhydryl-piperazin-1-ylmethyl)-5-chloro-7-methyl-4,6,6a,7,8,9-
hexahydro-indolo[4,3-fg]quinoline

M.p. 208° (free base, decomposition). FAB-MS: 525, 523 [MH])". [o]p +26.9 (c=1.01,
dichloromethane).

The following compounds of formula I are prepared analogously to Example 20, using 9,10-
dihydrolysergol-8-methane sulphonate.

Example 29; [6aR,9S,10aR]-9-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-ylmethyl)-7-
methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline

M.p. 137-142° (ethyl acetate, free base). ESI-MS: 532 [MH]". [o])p -48.0 (¢=1.03, MeOH).

Example 30: [6aR,98,10aR]-9-(4-Benzhydryl-piperazin-1-ylmethyl)-7-methyl-
4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline
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The following compounds of formula I are prepared analogously to Example 20, using 2-chloro-9,10-

dihydrolysergol-8-methane sulphonate:

Example 31: [6aR,9S,10aR]-9-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-ylmethyl)-5-
chloro-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline

M.p. 162-168° (EtOH, 1.4xfumarate). ESI-MS: 566 [MH]". [a]p —42.8 (c=0.85, DMF).

Example 32: [6aR,9S,10aR]-9-(4-Benzhydryl-piperazin-1-ylmethyl)-5-chloro-7-methyl-
4,6,6a,7,8,9,10,10a-octahydro-indolof4,3-fg]quinoline

M.p. 250° (ethyl acetate, free base, decomposition). ESI-MS: 525 [MH)". [0]p - 57.7 (c=0.96,
chloroform).

The following compounds of formula I are prepared analogously to Example 20, using 2-bromo-9,10-
dihydrolysergol-8-methane sulphonate, prepared as follows:

To a suspension of 9,10-dihydrolysergol-8-methane sulfonate (10g, 29.9 mmol) in dry THF (400 ml) is
added tris-2-pyrrolidone-perbromide hydrobromide (20 g, 40 mmol) dissolved in THF (100 ml) at room
temperature. After 24 hours the reaction mixture is made alkaline with 2N ammonia and is diluted with
ethyl acetate (300 ml). The organic phase is washed with water and brine, dried over sodium sulfate,
treated with activated charcoal, filtered and concentrated in vacno. The crude product is recrystallized
from ethyl acetate. 8.2 g (19.8 mmol, 66 %). m.p. 169-171°. TLC 0.4 (silica, toluene:EtOH 5:1).

Example 33: [6aR,9S,10aR]}-9-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-ylmethyl)-5-
bromo-7-methyl-4,6,61,7,8,9,10,10a-octahydro-indolo{4,3-fglquinoline

M.p. 109-114° (free base). ESI-MS: 612, 610 [MH]". [a]p —61.3 (c=0.945, DMF).

Example 34: [6aR,9S,10aR]}-9-(4-Benzhydryl-piperazin-1-ylmethyl)-5-bromo-7-methyl-
4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fglquinoline

M.p. 255° (ethyl acetate, free base, decomposition). ESI-MS: 571, 569 [MH]J". [o]p — 57.3 (c=1.005,

chloroform).
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M.p. 175-178° (free base). ESI-MS: 546 [MH]". [a]p —42.7 (c=0.985, chloroform).

Example 36: [6aR,9S,10aR]-9-(4-Benzhydryl-piperazin-1-ylmethyl)-7-ethyl-
4,6,6a,7,8,9,10,10a-octahydro-indolo{4,3-fg]lquinoline

M.p. 203-205° (isopropanol, free base). ESI-MS: 505 [MHJ". [a]p —44.6 (c=0.985, chloroform).

The following compounds of formula I are prepared analogously to Example 20, using homo-9,10-
dihydrolysergol-8-methane sulphonate.

Example 37: [6aR,9S,10aR]-9-[2-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-yI)-ethyl]-
7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolof4,3-fglquinoline

M.p. 168-169° (tert.-butyl-methylether, free base). ESI-MS: 546 [MH]*. [o]p —44.2 (c=1.06,

chloroform).

Example 38: [6aR,9S8,10aR]-9-[2-(4-Benzhydryl-piperazin-1-yl)-ethyl]-7-methyl-
4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]lquinoline

M.p. 206-212° ( free base). ESI-MS: 505 [MHJ". [a]p -51.5 (c=1.13, MeOH).

The following compounds of formula I are prepared analogously to Example 20, using 10a-methoxy-

lumilysergol-8-methane sulphonate.

Example 39; [(6aR,9S,10aS]-9-[4,4-Bis-(4-methoxy-phenyl)-piperidin-1-ylmethyl]-10a-
methoxy-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]lquinoline

M.p. 215-222° ( ethyl acetate/MeOH, free base). ESI-MS: 566 [MH]". [a]p —1.8 (c=1.03, DMF).
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M.p.144-148° ( ethyl acetate, free base). ESI-MS: 482, 480 [MH]". [0]p ~8.7 (c=1.04, DMF).

Example 42: [6aR,9S,10aS}-1-(10a-Methoxy-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-
indolo[4,3-fg]quinolin-9-ylmethyl)-4-(3-trifluoromethyl-phenyl)-piperidin-4-ol

M.p.135-140° ( ethyl acetate/cyclohexane, free base). ESI-MS: 514 [MH]". [o]p -2.3 (c=0.97,
chloroform).

Example 43: [6aR,9S,10aS]-4-(4-Chloro-3-triftuoromethyl-phenyl)-1-(10a-methoxy-7-methyl-
4,6,64,7,8,9,10,10a-octahydro-indolo[4,3-fg]lquinolin-9-yImethyl)-piperidin-4-ol

M.p.143-146° ( ethyl acetate/cyclohexane, free base). ESI-MS: 550, 548 [MHJ". [o)p -5.9 (c=1.0,
chloroform).

Example 44; [6aR,98,10aS]-9-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-ylmethyl)-
10a-methoxy-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline

M.p.238-243° ( dichloromethane/MeOH, free base). ESI-MS: 562 [MH}". [a]p —4.9 (c=0.975, DMF).

Example 45: [6aR,9S,10aS1-9-(4-Benzhydryl-piperazin-1-ylmethyD)-10a-methoxy-7-methyl-
4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fglquinoline

M.p.:glassy residue ESI-MS: 521 [MH]". [a]p ~9.2 (c=1.075, chloroform).
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10ghhijjk kaﬁH) at@. After 2.5 hours at room temperature the reaction mixture is made alkaline with sat. K,CO,
solution. The resulting solution is diluted with ethyl acetate, washed with water and brine, dried over
sodium sulfate, filtered and concentrated in vacuo. Residual pyridine is removed with repeated treatment
with toluene on the rotary evaporator. The brownish powder is triturated with diisopropylether, filtered
and dried at 70° at reduced pressure. 6.04 g (15.98 mmol, 77 %). m.p. 124-128° (broad). ESI-MS:
379.

Example 46: [6aR,9R,10aS)-9-(2-[4,4-Bis-(4-methoxy-phenyl)-piperidin-1-yl]-ethyl}-10a-
methoxy-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline

M.p. 129-136° ( ethyl acetate/pentane, free base). ESI-MS: 580 [MH]". [op —12.0 (c=1.04, MeOH).

Example 47: [6aR,9R,1028]-9-{2-[4-(1-H-Indol-3-yl)-piperidin-1-yl]-ethyl}-10a-methoxy-7-
methyl-4,6,6a,7,8,9,10,10a-octahydro-indolof4,3-fg]quinoline

M.p. 153-156° ( ethyl acetate/pentane, free base). ESI-MS: 483 [MH]". [a]p -12.2 (c=0.995, MeOH).

Example 48: [6aR,9R,10aS]-4-(4-Chloro-phenyl)-1-[2-(10a-methoxy-7-methy)-
4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinolin-9-yl)-ethyl]-piperidin-4-ol

M.p. 133-139° ( ethyl acetate/pentane, free base). ESI-MS: 496, 494 [MH]". [0]p —12.6 (c=1.03,
MeOH).

Example 49: [6aR,9R,10aS]-9-[2-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-yl)-ethyl}-
10a-methoxy-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline
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The following compounds of formula I are prepared analogously to Example 20, using 2-bromo-100-

methoxy-lumilysergol-8-methane sulphonate, prepared as follows:

To a solution of [6aR,9R,10aS)-methanesulfonic acid 10a-methoxy-7-methyl-4,6,6a,7,8,9,10,10a-
octahydro-indolo[4,3-fg]quinolin-9-ylmethyl ester (1.82 g, 5 mmol) in dioxane (27 ml) is added N-
bromosuccinimid (979 mg, 5.5 mmol) in small portions at room temperature. After 2.5 hours the
reaction mixture is diluted with ethyl acetate and iced water, made alkaline with 2 M ammonia, washed
with water and brine. The organic phase is dried over sodium sulfate, filtered and concentrated in vacuo.
The crude product is filtered through basic aluminum oxide and eluted with ethyl acetate. Brown solid
1.98 g (4.47 mmol, 74 %). m.p. 198° (decomposition).

Example 51: [6aR,9S,10aS5]-9-[4,4-Bis-(4-methoxy-phenyl)-piperidin-1-ylmethyl]-5-bromo-
10a-methoxy-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline

M.p. 167-172° ( EtOH, 1.5xtartrate). ESI-MS: 646, 644 [MH]*. [a]p + 17.8 (¢=1.02, DMF).

Example 52: [6aR,9S,10a8])-5-Bromo-9-[4-(1-H-indol-3-yD)-piperidin-1-ylmethyl}-10a-
methoxy-7-methyl-4,6,6a,7,8,9,10,10a-octahydro-indolo[4,3-fg]quinoline

M.p. 160-170° ( EtOH, di-tartrate, decomposition). ESI-MS: 549, 547 [MH])*. [alp + 15.4 (c=0.995,
DMF).

Example 53; [6aR,9S,10aS]-1-(5-Bromo-10a-methoxy-7-methyl-4,6,6a,7,8,9,10,10a-
octahydro-indolo[4,3-fglquinolin-9-ylmethyl)-4-(4-chloro-phenyl)-piperidin-4-ol
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M.p. 204-208° ( EtOH, di-tartrate, decomposition), ESI-MS: 642, 640 [MH]". [c]p + 15.2 (c=0.995,
DMF).

The following compound of formula I is prepared analogously to Example 20, using 2-phenyl-9,10-
dihydrolysergol-8-methane sulphonate prepared as follows:

A mixture of 2-bromo-9,10-dihydrolysergol (0.6 g, 1.79 mmol), phenylboronic acid (0.25 g, 2.05
mmol), Pd(Il)acetate (13 mg) and tri(o-tolyl)phosphin (28 mg) in toluene (50 ml), EtOH (0.9 ml) and
2M Na,CO; (3 ml) is stirred at 90° under argon for 5 hours. The reaction mixture is diluted with ethyl
acetate (250 ml) and washed with water and brine. The organic phase is dried over sodium sulfate,
decolorized with activated charcoal, filtered and concentrated in vacuo. The yellow residue is
recrystallized from methanol/tert.-butyl-methylether. White crystals 230 mg (0.7 mmol, 38 %). m.p.
204-211°.

To the above 2-phenyl-9,10-dihydrolysergol (230 mg, 0.69 mmol) in pyridine (10 mi) is added
methanesulfonyl chloride (161 pl, 2.07 mmol) at 0°, After 1 hour at room temperature the greenish
reaction mixture is made alkaline with 2M ammonia. The resulting solution is diluted with ethyl
acetate, washed with water and brine, dried over sodium sulfate, filtered and concentrated in vacuo.
Residual pyridine is removed with repeated treatment with toluene on the rotary evaporator. Yellowish
oil 270 mg (0.66 mmol, 95 %). FAB-MS: 411 M+H)",

Example 585; {6aR,98,10aR]-9-(endo-3-Benzhydryloxy-8-aza-bicyclo{3.2.1]oct-8-ylmethyl)-7-
methyl-5-phenyl-4,6,6a,7,8,9,10,10a-octahydro-indolo{4,3-fglquinoline

M.p. 115-135° ( EtOH, free base). ESI-MS: 608 [MH]". [a]p - 58.6 (c=0.915, DMF).
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1. A compound of formula I

Y 1
/__Nf—\x 1
R
YZ
wherein
X is

N /
N-R’ or C wherein R’ is a group (a)
7 VAR

and either R” is H or OH and R’ is a group (b), (c) or (d)

(3 -
(>
(b) (©
()
ot R” and R™ each are a group (c),
wherein Z is H, halogen, trifluoromethy), (C,4)alkyl or (C,4)alkoxy, Q° is -O-, -NH-CO-

or a single bond and R° is hydrogen or hydroxy,

\/R

C
\
/ R”
Y, and Y; can also form together a -CH;-CH;- bridge, and
R  isagroup (e) or (f)

Y, and Y, are H or, when X is wherein R" is H and R" is a group (d),
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wherein
nisQto3
R, is H, (Cy4)alkyl or -SO,-CH;,
Ra is H, halogen, (C,4)alkyl, (C;4)alkoxy, (Ci4)alkylthio or phenyl,
Rsis H, (C,.4)alky! or a group (g)

wherein Z is as defined above,

R4 and Rs each are H or together form a bond, or Ry is H and Ry is (C,.4)alkoxy,
Rs is (Ci14) alkyl or a group (g) and

R is (Cy.4) alkoxy,

in free base or acid addition salt form.

2. (38, 4aR, 10aR]}-3-(endo-3-Benzhydryloxy-8-aza-bicyclo{3.2,1]oct-8-ylmethyl)-6-methoxy-1-
methyl-1,2.3 4.4a,5,10,10a-octahydro-benzo[g]quinoline in free base or acid addition salt form.

3. [6aR, 9R]-9-[2-(endo-3-Benzhydryloxy-8-aza-bicyclo[3.2.1]oct-8-yl)-ethyl]-7-methyl-
4,6,6a,7,8,9-hexahydro-indolo{4,3-g]quinoline in free base or acid addition salt form.

4. A process for the preparation of a compound of formula I as defined in claim 1, or a salt thereof,
which includes the step of

a) reducing a compound of formula II



" &g10%\ & ()-3 &J10%<& ()-3 Enmt?2rS1 1! " 109%& ()-!'" 10%<& ()-°
10%<& ()-S 109K ()-S!39g10%& ()-!36fs10% <' <& ()-m W }~xnbC 1! F10%& () -
10< 10< 10<&F4Z 10%& ()-Y1'10%& ()-S-10%& ()-S(@ 109%<& () - Sz[ <nbC 1!
109%& () - &%8(@&’5(7? -117L1098A& () -! L10%<<& ()-!; L10%& () - &Bi®ddiolooo CraBnbC
1! 109%& ()~
109%& () -3MLO%& () - &F109%<& () -! YF 10%<&7(-) - ! | S10%<& ()-q@-./dYNC 1! 10<
10< 10<3°6 10%& ()-3s3y 10%& ()-f -s!10%& ()- '!'10%& ()-
y#! 109%<& () - @ ; GKIEYNC 1! 3- 10%& ()- 109%& () -
10%<& ()-g! 1 f10%<& () - &10%<& ()- GLO& ()-hdEYNC 1! 3- 10%<& ()- 10%<& ()-
109%<& ()-g! 1 f10%<& ()-10%<& ()-& 10%<&~\()- @Nornmal " "Headi ng 13]c" "Headi ng
23] ¢c" "Headi ng 33]c" "Heading J?a‘iq "Headi ng 53} c" "Heading 63]c" "Headi ng
73] c" "Heading 83]c" "Heading 98] c"A "Défault Paragraph
Font U/ =$, 5V=UGS] hGnyv} Tn[ ~. /w?+Vcad{ (| _\ &QT} B#
OUHg$=")0i.,/58<0?x@UIVI\ g 2

wherein X, Y), Y, and R are as defined in claim 1, or

b)  reacting a compound of formula I

Y

HN X In
\_/
Y2

wherein X, Y; and Y are as defined in claim 1, with a compound of formula IV

R-CH»Q v

wherein R is as defined in claim 1 and Q is halogen, mesyl or tosyl,

and recovering the thus obtained compound of formula I in free base or acid addition salt form.

5. A compound of any one of claims 1 to 3 in free base or pharmaceutically acceptable acid addition

salt form, for use as a pharmaceutical.

6. A compound of any one of claims 1 to 3 in free base or pharmaceutically acceptable acid addition
salt form, for use in the treatment of any state resuiting from Ap accumulation or deposition in brain

tissue,

7. A pharmaceutical composition comprising a compound of any one of claims 1 to 3 in free base or
pharmaceutically acceptable acid addition salt form, in association with a pharmaceutical carrier or
diluent.

8.  The use of a compound of any one of claims 1 to 3 in free base or pharmaceutically acceptable
acid addition salt form, as a pharmaceutical for the treatment of any state resulting from AB

accumulation or deposition in brain tissue.
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9.  Theuse of a compound of any one of claims 1 to 3 in free base or pharmaceutically acceptable

acid addition salt form, for the manufacture of a medicament for the treatment of any state resulting

from AP accumulation or deposition in brain tissue.

10. A method for the treatment of any state resulting from A accumulation or deposition in brain
tissue, in a subject in need of such treatment, which comprises administering to such subject a
therapeutically effective amount of a compound of any one of claims 1 to 3 in free base or

pharmaceutically acceptable acid addition salt form



