4- Hydr oxy- pi peri di ne derivatives The present invention rel at! §§tb‘ !
4- hydr oxy- pi peri di ne derivatives of the general formula }
[err] wherein X denotes-O, -NH, -CHerr]-, -CHs 1"'
-S-, -0 or -3 errg HORFMANNRIS ROCH[EFAG @Hpmmnhhwsmzeﬂmd ot her,

hydrogen hydr oxy, | ower - al kyl - sulfonylan1no 1- or 2- |n1dazolyl
or acetamdo; Rerr]-Rerr] are, independently from each other, hydrogen,
hydr oxy, | ower - al kyl , hal ogen, | ower-al koxy, trifluoronethyl or

trifluoro- met hyl oxy; a and b may be a doubl e bond, provided that
when "a" is a doubl e bond, "b" cannot be a doubl e bond;_n IS

0-2; m Is 1-3; p Is 0 or 1 and to pharnaceutically
addition salts thereof.

4-Hvdroxv-piperidine derivatives

The present invention relates to 4-hydroxy-piperidine derivatives of the
general formula

5 wherein
X denotes -O-, -NH-, -CHg-, -CH=, -CHOH-, -CO-, -S-, -SO- or -SO2-;
R1-R4 are, independently from each other, hydrogen, hydroxy, lower-
alkyl-sulfonylamino, 1- or 2-imidazolyl or acetamido;

R5-R8 are, independently from each other, hydrogen, hydroxy, lower-
10 alkyl, halogen, lower-alkoxy, trifluoromethyl or trifluoro-
methyloxy;

a andb may be a double bond, provided that when "a" is a double bond,
"b" cannot be a double bond;
n is 0-2;
15 m is 1-3;
P isOorl

and to pharmaceutically acceptable addition salts thereof.

The compounds of formula I and their salts are distinguished by
valuable therapeutic properties. Compounds of the present invention are
20 NMDA(N-methyl-D-aspartate)-receptor subtype selective blockers, which
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The conpounds of formula | and their salts are distinguished by val uable

t herapeutic properties. Conpounds of the present invention are

NMDA(N- net hyl - D-aspartate) -receptor subtype selective bl ockers, which

- 2- have a key function in nodul ating_geuronal activity and plasticity
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Objects of the invention are the compounds of formula I and
pharmaceutically acceptable addition salts thereof, racemic mixtures and
20 their corresponding enantiomers, the preparation of the above-mentioned
compounds, medicaments containing them and their manufacture as well
as the use of the above-mentioned compounds in the control or prevention of
illnesses, especially of illnesses and disorders of the kind referred to earlier,
or for the manufacture of corresponding medicaments.

25 The following definitions of the general terms used in the present
description apply irrespective of whether the terms in question appear alone
or in combination.

As used herein, the term "lower alkyl" denotes a straight or branched-
chain alkyl group containing from 1 to 4 carbon atoms, for example, methyl,
30 ethyl, propyl, isopropyl, n-butyl, i-butyl, 2-butyl and t-butyl.

The term "halogen" denotes chlorine, iodine, fluorine and bromine.

The term "lower alkoxy" denotes a group wherein the alkyl residue is
as defined above.



or in conbination. As used herein, the term"lower alkyl" denotes

a straight or branched- chain al kyl group containing from1l to 4 carbon

atons, for exanple, nmethyl, 30 ethyl, propyl, isopropyl, n-butyl, i-butyl,

2-butyl and t-butyl. The term "b |Logen" denotes chlorine, iodine,

:‘Nlnuorl ne ﬁnd Iblr<om ne. The term "lower al koxy" denotes a group
erein the al ky e

-3 - Th'gh Z—,?{-n;'ﬂ Iq%%w ﬁg‘r oﬁ ﬁg}g?tﬂh%gﬁg conventlonall %Sr?%{) andused,

and r ef erxefers td,dor examnle, halogsgenl sdwlfpaﬂpxﬁn §9‘ ﬁ%oxy
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hﬁLogen " ° m phar mageut Ically acceptabl e addition sal ts"
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nmet hane- sulf8 uenesul foni ¢ aci
Conpounds of cftmcnamd formnisr a¢id, fumarigacid, mpaleic arid-aseticgeid, apeciniy acid,

preferred. tararic aciEXRiBthah¥-sulfndé aefd, Cplfﬁlﬁb'ﬁéﬁﬂfdhlwﬁici@ anddghwligs. - O,

ar e:

R (o hydr ok iayndd oF BrRRE 1 Whald ¥ W56 YNE--6H O &Y CHy- are

benzyl ) - pi peri di
(RS) - 4- befzy préfefrbedydr oxy- 2, 3-di hydr o- benzof uran-2-yl net hyl )- 15
pi peri di ne-4-ol,

(RS) - 4= (4- 11 Uor Oplizudy 1t fira8ifichntsdni Wil RNGR8 30~ Zare:

yl met hyl ) - pi peri
(RS)-4-(4-ethyl -benz hydr 0x 3-di hydr o- he of l) -
( y {85-hy¢§.ro n % ¥net tYT'y )

pi peri di ne- 4- ol , (RS) Xy-2,3- d1ﬁydro-benzofuran— - met
benzyl)-piperidine-4-ol,
(RS)-4-benzyl-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-
15 piperidine-4-ol,
(RS)-4-(4-fluoro-benzyl)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-
ylmethyl)-piperidine-4-ol,
(RS)-4-(4-ethyl-benzyl)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-
piperidine-4-ol,
20 (8)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-benzyl)-
piperidine-4-ol,
(S)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-chloro-benzyl)-
piperidine-4-ol,
(RS)-N-[2-{4-hydroxy-4-(4-methyl-benzyl)-piperidine-1-ylmethyl}-2,3-
2% dihydrobenzofuran-5-yl]-methane sulfonamide and
(RS)-N-[2-{4-hydroxy-4-(4-methyl-benzyl)-piperidine-1-ylmethyl}-2,3-
dihydrobenzofuran-5-yll-methane sulfonamide.

Exemplary preferred compounds in which X denotes -CHOH- are:

(1RS,2RS) and (1RS,2SR)-2-[4-hydroxy-4-(4-methyl-benzyl)-piperidine-1-
30 ylmethyl]-indan-1,5-diol,
(1RS,2RS)-1-(1,6-dihydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-
(4-methyl-benzyl)-piperidine-4-ol and
(1RS,2RS)-2-(4-benzyl-4-hydroxy-piperidine-1-yl-methyl)-6-hydroxy-
1,2,3,4-tetrahydronaphthalen-1-ol.



20

(S)-1-(5-hydroxy-2, 3-di hydro- benzof ur an- 2-yl net hyl ) - 4- (4- met hyl - benzyl ) -

pi peri di ne-4-ol,

(S)-1-(5-hydroxy-2, 3-di hydr o- benzof uran- 2: yl.net hyl ) - 4- (4- chl or o- benzyl ) -

pi peri di ne-4-ol,
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(1RS, 2RS) 51- fiethyltbbygyldpipdridime-4-dlet r ahydr o- napht hal en- 2-yl net hyl ) - 4-

(4- met hyl - benzyl ) - pi peri di ne-4-o0l and
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met hyl - bemey lakeqptpbld silbe cdn dle. prepared byFunethvdsioreyn andbhert
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(RS)-2-[4-hy enzyl)-pi perl ne- 1 yl met hyl ] - 2, 3-di hydro- 1H
- i ndol - 5- 0l The present. co ds of formula | and their

phar maceut i c&| yrQ@ffHé&@pQ%P@J@;"?é’hG "brepar ed by methods known in
the art, for exanple, by processes descrl bed bel ow, which conpri ses:

a) reacti ng a conpound of the for nuRh

2
R X T (CHQ){

R (CHz)n

wherein R1-R4, X, a,b, n and m have the meaning given above and
15 L is OH or a leaving group, for example, halogen or -O-tosyl,
with a compound of the formula

R5
RS
HN ><
(CHg)p R
RS

wherein R5-R8 and p have the significances given above,
or '

20 b) reacting a compound of the formula

R' O
R2

R3 (CH2)n
R* v
wherein the substituents have the significances given above,
with a compound of the formula



[err]

gi ven above and 15

wherein R err]-Rerr], X, a, b, n and m have the neaning
Lis OHor a leaving group, for exanple, hal ogen or

-Otosyl, with a conpound of the fornula

[err] wherein R5-R8 and p havg.the significances given above,
or 20 b) reacting a conpound of the fornmula [err] wherein
the substituents have the significances given abgve, with a conpound of

the fornul a

R5 [err]

- 5-
RG
. OH
CI" H,N
R8

A

in the presence of paraformaldehyde to give a compound of the formula

5
1 O R
R RS

R2 (cHz)m\ND :O"'
(CHZ)p R7

RSN (CHa), a8

1A

wherein m is 1 and the other substituents have the significances

5
given above,
or
¢) dehydrating a compound of the formula
RS
R1 OH RG
(CHZ)p R7
R® (CHa)n R8 IB
R4
10 to give a compound of the formula
RS
R! 6
R
R? N CHImN OH
(CHo)p R7 IC
RS (CHa)n R8
R4

or

wherein m is 1 and the other substituents have the significances

given above,



in the presence of parafornmal dehyde to give a conpound of the formula
[err] R5

| A 5 wherein mis 1 and the other substituents have the
significances gi ven above, or _gL£) dehydrating a conpound of
the formul a [err] R5

ég to give ag§oMpegidng’a toRpbRhAWFEhe formula IA to give a comBblihd of the
formula IB, or

e) debenzylating a compound of the formula

R5
R6
(CHz)m\ oH
(CHZ)n RB v

5 f) reacting a compound of formula I, wherein one of R1-R4 is an amino
" group with a lower-alkyl-sulfonyl halogen to give a compound of formula I,
wherein one of R1-R4 is a lower-alkyl-sulfonyl-amino group, or

g) hydrogenating the isolated double bond in a compound of formula I, or

h) cleaving off (a) hydroxy or amino protecting group(s) present as (a)
10 substituent(s) R1-R¢ or as X' = -N(protecting group)-, or

i)  oxidizing a compound of formula I, wherein X represents -S- or -SO- to
yield the corresponding sulfonyl (-SOg) compound, and

j)  if desired, converting the compound of formula I obtained into a
pharmaceutically acceptable addition salt.

15 In accordance with process variant a) a mixture of a compound of
formula II and of formula III, wherein the leaving group L in formula II is,
for example, bromine, was dissolved in a suitable solvent, for example in
DMF and heated to about 80-90°C. This reaction is carried out in the
presence of a base, preferred is triethylamine. The compound of formula I is

20 then separated in conventional manner. When one of R1-R4 in formula II is
a hydroxy group these groups are protected by groups conventionally used.

Examples of such groups are described in green, T. Protective Groups
in Organic Synthesis, Chapter 7, John Wiley and Sons, Inc. (1981), pp 218-
287. Most preferred are the benzyloxy or alkyloxy groups. This reaction can
25 be carried out by known methods, for example by hydrogenation with Pd/C
(10%) or borontribromide-dichloromethane solution.



wherein mis 1 and the other substituents have the significances

gi ven above, or - 6- d)
reduci ng a conpound of the formula IA to give a conpound of the formul a
B, or e) debenzyl ating a conpound of_.fyhe fornula [err] 5 f)
reacting a conpound of formula I, wherein one of Rlerr]-Rerr] is an am no
group with a | ovppseakiivhriaut 1) adscHBES agprocestd/ ebkhia @oppomhdef off formudla 11
wherein one ok@Rl— Pﬁ s ower - al kyl - sul f onyl -am no group, or g)

hydr ogenat i nfRERAN; 8dFH 2~ 8UBR bond in a conpound of formula I, or

h) cleaving off (a) hydroxy or am no protecting group(s) present as (a) 10
substituent (s) RAejompdimd of tles farmuda BV is\hpatadeint asyitphdegplvensy for i)

oxi di zi ng a conpo MPEPRerd with'§' @nfostd £ 8F B NFA & thSPreddhce
FRBRI R 1 15 Orlpdtul £4F e (hphodee
yrei e o R T e o, e 51

accept abl e aggii$d ol manner. I n accordance with process variant a) a
m xture of a conpound of formula Il and of formula I, wherein the

| eavin roup L in fornula |1, .
g group in accor ance Wlti'xsﬁrocess variant ¢) a compound of formula IB can be

dehydrated in the presence of ethanolic HCI in conventional manner.
Obtained are compounds of formula I in which "a" represents a double bond.

10 Variant d) describes a method for reducing of compounds of formula IA
to give compounds of the formula IB. This reaction is carried out in
conventional manner, preferred is the presence of LiAlH4 in THF and at
temperature of about 5-10°C.

In accordance with process variant ) a compound of formula I is
15 obtained, wherein one of R1-R4 is hydroxy. This process is carried out by
debenzylating a compound of formula V, provided that none of R5-R8 is
halogen. The debenzylation is carried out in conventional manner. For
example, a compound of formula V is dissolved in a suitable solvent or
mixture of solvents such as ethanol and ethylacetate, and hydrogenated in
20 the presence of Pd on C at room temperature and atmospheric pressure.

In accordance with process variant f) a compound of formula I can be
obtained, wherein one of R1-R4 is a lower-alkyl-sulfonyl-amino group. This
reaction is carried out by treating a compound of formula I, wherein one of
R1-R4 is an amino group, with a lower-alkyl-sulfonylhalogen, such as

25 methane sulfonylchloride, in a suitable solvent, such as methylene chloride,
in the presence of pyridine at room temperature.

The hydrogenation of a compound of formula I, wherein one of "a" or
"b" is a double bond in accordance with process variant g) is carried out in
conventional manner, for example in the presence of Pd/C in ethylacetate

3 under hydrogen atmospher for about 24 hours at room temperature.

Protecting groups, for example the hydroxy group, can be cleaved off by
methods described above. Suitable protecting groups and methods for their
cleavage will be familiar to any person skilled in the art; although of course
there can be used only those protecting groups which can be cleaved off by



for exanple, bromne, was dissolved in a suitable solvent, for exanple in
DMF and heated to about 80-90[err]C. This reaction is carried out in the
presence of a base, preferred is triethylam ne. The conpound of formula I
is 20 then separated in conventional manngg. Wien one of RL-R4 in fornula
Il is a hydroxy group these groups are protected by groups
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m xture of solvents such as ethanol and ethyl acetate, and hydrogenated in
20 the presence of Pd on C at roomtenperature and atnospheric pressure.

In accordance with process variant f) a conpound of fornmula | can be
obt ai ned, wherein one of R1-R4 is a | ower-gl.kyl -sul fonyl-am no group. This
reaction is carried out by treating a conpound of formula I, wherein one of
R1-R4 is an am no group, with a |ower-al kgdhepe fionyl hal ogen, such as 25
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l Tosyl-Cl, EtzN

R! R

R2 xj/\ OTosy! NaCN R2 j/\ Co
- SN
3

R3 f (CHa)n R . (CHz)n

R R

B VIl
HCl(c)
R! R’
- o)
R3 R? CH
(CHa)n (CHa),
R* IIF R* X
Tosyl-Cl, EtaN

R‘l

R2 X j/\/ OTosyl
3

R (CHo)n

R G

wherein the meaning of the substituents is as given above.



the follow ng reaction schenes.

These reactions are described in nore

det ai | I n Exanpl es 33-75. -9 -
Schenme 1 [err]
-10-
Scheme 2
RO LDA/ R' O
R Ethylene oxide R2 OH
o
R? (Cra)n RY o
R* R
v g
LDA/ Tosyl-Cl, Et;N
1,3-dibromopropane
R" O R' ©
R2 R2 OTosyl
Br
R3 ~ N (Han R? ~ (G
R R

wherein the meaning of the substituents is as given above.



R3 (CH2) n wherein the nmeaning of the substituents is as given
above. - 10- Schene 2 [err]

-11-
Scheme 3
R1 R1
R2 R2
170-190 °C Z Ac,0 / NaOAc
R? e TR OH =
R4 X R4 X‘
Rt R Br
R2 P R2
Bry
R4 % O R4 k (o)
Xl X
NaOEt
R1
R% Br
R3 0
R* K

wherein the meaning of the substituents is as given above.



wherein the nmeaning of the substituents is as given above. [err]
Schene 3

-12-
Scheme 4
R' O
R2
I NaOEt / EtOH I
OH
B3 o HCI/AcOH R? o
R4 o)
XV XVI
H,-Pd/C
R R!
e e e
LiAIH,, OH
R® o oH R® o
r* r* 0
HL XVil
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wherein the meaning of the substituents is as given above.

As mentioned earlier, the compounds of formula I and their
pharmaceutically usable addition salts possess valuable pharmacodynamic
properties. They are NMDA-receptor subtype selective blockers, which have
a key function in modulating neuronal activity and plasticity which makes

them key players in mediating processes underlying development of CNS as
well as learning and memory formation.

The compounds were investigated in accordance with the tests given
hereinafter.

Method 1
3H-Ro 25-6981 binding (Ro 25-6981 is [R-(R*,S*)]-a-(4-Hydroxy-phenyl)-b-
methyl-4-(phenyl-methyl)-1-piperidine propanol)

Male Fiillinsdorf albino rats weighing between 150-200 g were used.
Membranes were prepared by homogenization of the whole brain minus
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cerebellum and medulla oblongata with a Polytron (10.000 rpm, 30 seconds),
in 25 volumes of a cold Tris-HC1 50 mM, EDTA 10 mM, pH 7.1 buffer. The
homogenate was centrifuged at 48.000 g for 10 minutes at 4°C. The pellet
was resuspended using the Polytron in the same volume of buffer and the
homogenate was incubated at 837°C for 10 minutes. After centrifugation the
pellet was homogenized in the same buffer and frozen at -80°C for at least 16
hours but not more than 10 days. For the binding assay the homogenate was
thawed at 37°C, centrifuged and the pellet was washed three times as above
in a Tris-HCl 5 mM, pH 7.4 cold buffer. The final pellet was resuspended in
the same buffer and used at a final concentration of 200 pg of protein/ml.

3H-Ro 25-6981 binding experiments were performed using a Tris-HCI 50
mM, pH 7.4 buffer. For displacement experiments 5 nM of 3H-Ro 25-6981
were used and non specific binding was measured using 10 uM of
tetrahydroisoquinoline and usually it accounts for 10% of the total. The
incubation time was 2 hours at 4°C and the assay was stopped by filtration on
Whatmann GF/B glass fiber filters (Unifilter-96, Packard, Ziirich,
Switzerland). The filters were washed 5 times with cold buffer. The
radioactivity on the filter was counted on a Packard Top-count microplate
scintillation counter after addition of 40 mL of microscint 40 (Canberra
Packard S.A., Ziirich, Switzerland).

The effects of compounds were measured using a minimum of 8
concentrations and repeated at least once. The pooled normalized values
were analyzed using a non-linear regression calculation program which

provide ICs, with their relative upper and lower 95% confidence limits (RS1,
BBN, USA).

Method 2
3H-Prazosine binding

Male Fiillinsdorf albino rats weighing between 150-200 g were used.
Membranes were prepared by homogenization of the whole brain minus
cerebellum and medulla oblongata with a Plytron (10.000 rpm, 30 seconds),
in 25 volumes of a cold Tris-HCl 50 mM, EDTA 10mM, pH 7.1 buffer. The
homogenate was centrifuged at 48.000 g for 10 minutes at 4°C. The pellet
was resuspended using the Polytron in the same volume of buffer and the
homogenate was incubated at 37°C for 10 minutes. After centrifugation the
pellet was homogenized in the same buffer and frozen at -80°C for at least 16
hours but not more than 10 days. For the binding assay the homogenate was
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15 were analyzed using a non-linear regression calculation program which
provide ICso with their relative upper and lower 95% confidence limits (RS1,
BBN, USA).

Method 3
Electrophvsiology on recombinant NMDA receptors

20 ¢cDNA clones coding for the subunits NR1C and NR2A of the NMDA
receptor (see Hollmann and Heinemann, 1994, Annu. Rev. Neurosci. 17:31
for nomenclature of NMDA receptor subunits) were isolated from a rat brain
Agtll cDNA library as published elsewhere (Sigel et al., 1994, J. Biol. Chem.
269:8204). The clone for the subunit NR2B of the rat brain NMDA receptor

% was obtained from S. Nakanishi (Kyoto, Japan). The cDNAs encoding rat
NR1C, NR2A and NR2B were subcloned into the expression vector pPBC/CMV
(Bertocci et al., 1991, Proc. Natl. Acad. Sci. U.S.A. 88:1416), placing
transcription of the cDNA under control of the human cytomegalovirus
promoter. CsCl-purified expression plasmids were mixed in a 1:3 ratio of

30 NR1C:NR2A or NR1C:NR2B in injection buffer (88 mM NaCl, 1 mM KCl, 15
mM HEPES, at pH 7.0). Oocytes of South African frogs (Xenopus laevis)
were used for expressing either a combination of the NR1C and NR2A
subunits or the NR1C and NR2B subunits. 12 to 120 pg of a 1:3 (NR1C:NR2B)
mixture of the respective cDNA species were injected into the nucleus of

35  every oocyte. On the following two days the ion current through the NMDA
receptor channels was measured in voltage clamp experiments for the
methods of cDNA expression in oocytes and voltage-clamping (see, e.g.,
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decrease of the current amplitude was expressed as a percentage of the

20 control current measured before application of the compound. Figures in the
table are arithmetic mean values of these percentage values.

The thus-determined activity of some compounds in accordance with
the invention will be evident from the following table.
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22 0.040 6.5

23 0.040 2.3
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(01) 1-(6-Hydroxy-3,4-dihydro-naphthalene-2-ylmethyl)-4-(4-methyl-benzyl)-

piperidine-4-ol

(02) (RS)-1-(5-Hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-
5 benzyl)-piperidin-4-ol hydrochloride
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65* 72

(21) (RS)-2-[4-Hydroxy-4-(4-methyl-benzyl)-piperidin-1-ylmethyl}-2,3-dihydro-
15 1H-indol-5-0l

(22) (RS)-N(2-[4-Hydroxy-4-{4-methyl-benzyl}-piperidin-1-ylmethyl]-2,3-
dihydrobenzofuran-5-yl)-methane sulfonamide hydrochloride

(23) (RS)-N(2-[4-Hydroxy-4-{4-methyl-benzyl}-piperidin-1-ylmethyl]-2,3-
dihydrobenzofuran-5-yl)-methane sulfonamide hydrochloride

20 (27) (1RS, 2RS)-1-(1,6-Dihydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-
(4-methyl-benzyl)-piperidin-4-ol fumarate salt

(29) (1RS,2RS)-2-(4-benzyl-4-hydroxy-piperidin-1-yl-methyl)-6-hydroxy-1,2,3,4-
tetrahydro-naphthalen-1-o0l

(30) (RS)-1-(6-Hydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-methyl-
25 benzyl)-piperidin-4-ol hydrochloride

By screening compounds of formula I could be identified as NMDA
receptor subtype selective blockers and - for selected compounds - the
preference for NMDAR-2B subunits could be demonstrated by
eletrophysiological characterization using cloned NMDA receptor subtypes

30 expressed oocytes.
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can be employed in a solid form, for example, as tablets, suppositories,

capsules, or in liquid form, for example, as solutions, suspensions or
emulsions. Pharmaceutical adjuvant materials can be added and include

10 preservatives stabilizers, wetting or emulsifying agents, salts to change the
osmotic pressure or to act as buffers. The pharmaceutical preparations can
also contain other therapeutically active substances.

The daily dose of compounds of formula I to be administered varies with
the particular compound employed, the chosen route of administration and
15 the recipient. Representative of a method for administering the compounds
of formula I is by the oral and parenteral type administration route. An oral
formulation of a compound of formula I is preferably administered to an
adult at a dose in the range of 150 mg to 1.5 g per day. A parenteral
formulation of a compound of formula I is preferably administered to an
20 adult at a dose in the range of 5 to 500 mg per day.

The following Examples illustrate the invention in more detail. All
temperatures are given in degrees Celsius.

Example 1

25 piperidine-4-ol

(1RS, 2RS) (1-1,6-dihydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-
(4-methyl-benzyl)-piperidin-4-ol (286 mg, 0.75 mmol) was dissolved in EtOAc
(25 ml) and treated with 6.4 N HCI in EtOH at RT. The mixture was then
heated to reflux for 1 hr. After cooling, H2O was added (25 ml) and the
30 mixture neutralised with 10% NaHCOg solution. The reaction mixture was
then extracted with EtOAc (2x 50 ml), washed with satd. NaCl solution (25
ml), dried with NagSOy, filtered and evaporated to afford the title compound

as a pink solid (238.8 mg, 0.657 mmol, 87 %); MS: m/e= 363.2 (M+H*).



- 18- (04)

(RS) - 4- Benzyl - 1- (5- hydr oxy- 2, 3-di hydr o- benzof ur an- 2-yl net hyl ) -

pi peri di n-4-ol hydrochl oi de (05)
(RS)-4-(4-fluoro-benzyl)-1-(5-hydroxy-2, 39di_-hydr o- benzof uran-2-yl nmet hyl ) -
pi peridin-4-ol hydrochloride 5 (07)
(RS)-4-(4-ethyI-benzyl)-1-(5-hydroxy-2E§aﬂﬁnygro-benzofuran-2-y|nethyl)-

pi peri di n-4-ol hydrochl oride (13)

(S)-1-(5-Hyd -dj h 7\ -

pi peridin-4 LY

(S) - 1- ( 5- Hy dsipsyidin3t-0l hydrecHieridef ur an- 2- yl net hyl ) - 4- (4- chl or o- benzyl ) - 10

pi peri di n-4-ol hydrochl oride (16) (1RS, 2RS) and (1RS,

2SR) - 2- [ 4- Hyd - | - -ni per i dirne- -
o - Pt A L0 S Ml i yimethyD 4hmeti
( RS) - 1- ( 55 Hyberzy)-bipexidin-4-phik.8 @ ,) 2.3 mmobim)ieQH (100 yobivas hydregengted
E ZRé) ota ‘gith deg 2140%) ﬁ?ol mg) for ]|.7 hr at ambient temperature. Removal of the
o ol oY eatalyet augbevaporation atfordbd'a feliow %5‘5:%‘(‘@8%2}’ by fntoidbay o~ 1°
((]I Rﬁ) aN( g- [ 4-’?M£Hﬁ>a§eﬂ?l ¢618einpy I1- T ol) v@sd&re&ﬁﬂissdlwﬂ intEH0OH(203nl) and

I hydrobenzoJ ur el -
(RS NCo- T - pare it 14BRUAED ety Eﬁj@?’%ﬁ.ﬁd.‘?‘n’c?’%@fée“@@ﬁ-ﬁ5zﬁ@°xy-z’3-
giR ggldrl o?imé odlihyaire bheplzpfurstnh@iydmethy m-mthyhbmzylzrpﬁm'i 2ed(}7) (1RS,

-1-(1, 6- , - . - | g

(4- et hy - oy ‘%@’%‘%‘3% o & viitabizddaty 'I?gritkﬁﬁaeﬁﬁn%xétg)k §¥61Y g ‘quant.),
( 1RS, 2RS) - 2- MB:pyafery 854 2H{MHB5Y- pi peri di n- 1-yl - met hyl ) - 6- hydr oxy- 1, 2, 3, 4-
t et r ahydr o- napht hal en- 1- ol (30)

(RS) - 1- (6- Hydr oxFollowing fhé eidthbl &f exagiplé Rahecotydumdsef gxatnplesBthi2- 25
benzyl ) - pi pe%v'e(lj'leri)-rdébglre ydrochl ori de

piperidin-4-ol hydrochloride

The title compound MS: m/e= 370.2 (M+H*) was prepared from (RS)-1-
(5-benzyloxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methoxy-benzyl)-
2 piperidin-4-ol.

hydrochloride

The title compound MS: m/e= 340.2 (M+H*) was prepared from (RS)-4-
2% benzyl-1-(5-benzyloxy-2,3-dihydro-benzofuran-2-ylmethyl)-piperidin-4-ol.

Example 5

piperidin-4-ol hydrochloride.

The title compound MS: m/e= 358.2 (M+Ht) was prepared from (RS)-4-
80 (4-fluoro-benzyl)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-piperidin-
4-ol.
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active substances. The daily conpounds of fornmula | to be
adm ni stered varies with the partl cul ar corrpound enpl oyed

route of adniREr4+«(dtEihyldred -2, Rdpe-bennofars y ,
for adm ni st%engg%&h&oe 18 ru@ﬂfo of for milal is by the oral and

parenteral t T St rat 1 ONn roure An or al formul ati on of a conpound

the chosen

of formula | is preferably adm nistered to adult at a dose i e
range of 150 ny E'beltl He gopnounsh MSa rp/ercih 8e22M+H+) W&Frﬁ'ﬁﬁﬂ%ﬁﬂgﬁn QQS 2
i The range ot o by R e o1 | avd g Exaroi o
|IIustratetﬁe°1rnvent|on in nore detail. All tenperatures are given in
degrees Cel si us. Example 1

15 piperidin-4-ol hydrochloride

The title compound MS: m/e= 382.2 (M+H+) was prepared from (RS)-4-
(4-isopropyl-benzyl)-1-(5-benzyloxy-2,3-dihydro-benzofuran-2-ylmethyl)-
piperidin-4-ol.

piperidin-4-ol hydrochloride

The title compound MS: m/e=354.2 (M+H+) was prepared from (RS)-4-(2-
methyl-benzyl)-1-(5-benzyloxy-2,3-dihydro-benzofuran-2-ylmethyl)-piperidin-
4-ol.



1- (6=Hydr oxy- 3, 4- di hydr o- napht hal ene- 2-yl net hyl ) - 4- (4- net hyl - benzyl )- 25

pi peri di ne-4- ol (1RS, 2RS)

(1-1, 6-di hydroxy-1, 2, 3, 4-t et rahydr o- napht hal en- 2-yl net hyl ) - 4-

(4- et hyl - benzyl) - pi peridin-4-ol (286 ng, 99..75 mmol ) was dissolved in EtQCAc
(25 mM) and treated with 6.4 N HO in EtOH at RT. The m xture was then
heated to reflux for 1 hr. After cooli (yvas added (25 nm) and the 30
m xture neutralised with 10%Nchqerri sofutio The reaction m xture was
then extracted W|th Et CAc . Nall s utian,
m), dried Wi 6 édliflugrorhenzyl) ol 2 R2305 °1H%QS#¥L‘8——J&%
conpound i §1d?in -ak !m@hl 7id8. 8 ng 0 657 mml 87 %; MS: nmle= 363.2
(MtH+) . -20 -

Exanpl e 2 titl n e= 376. M+ +) was pre aredfr m (RS)-
(RS)-1-(5- Hydroxl}h% %%FWHP‘& %M%o uran- 2- H1 V$ plEAP ? benzy4f)
pi peri di n54-@ 4-Idyﬂuonhbemz3d)}1 -(5-benzloxy-2,3-di ydro-benzofuran-z-ylmet yl)-
(RS)-1-(5-be di hydr o- benzof uran-2-yl net hyl )-4-(4-nethyl - 5
benzyl) - pi peé%ildr?ié 013(1 0g, 2.2 mol) in I\/EO—I (100 M) was hydrogenated
with Pd/C (10% (200 ng) for 17 hr at Jﬁnb enperature. Renoval of the
catal yst and evaporation afforded a vy <];l (720 ng, 2.0 mol, 92 9.
This material (618 ng, 1.75 nmol) was then di ssolved in EtOH (20 rﬂ) and

treated w t (RS 1Siflabedméth -105-mhyldeo nzofuran-2-
(RS)-1-(5-hy ox-%S- 104, ide.

di hydr o- benz “benzyl ) - pi peri di n- 4- ol

hydrochl ori de as avvhlte/belgefoam E/Z i soner _mxture (679 q t.),
MG i ex B54. 2 (Whbjtle compound Mk maferri4 3V HH Houas Prendres om (-4

E;’gpngr nd:s), of (£XAMRLES nieth®xybenzy RIS bBASABLPS,3-8shydro-benzofuran-2-

(RS) - 1-(5- w&l@?@@)?lﬂ?lﬂwé‘ﬂenzofuran 2-yl met hyl ) - 4- (4- met hoxy- benzyl ) -
pi peri di n-4-ol hydrochl oride

Example 12

15 ylmethyl)-piperidin-4-ol hydrochloride.

The title compound MS: m/e= 408.2 (M+H*) was prepared from (RS)-4-
(3-trifluoro-methyl-benzyl)-1-(5-benzyloxy-2,3-dihydro-benzofuran-2-
ylmethyl)-piperidin-4-ol.

piperidin-4-ol hydrochloride

(S)-1-(5-methoxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-
benzyl)-piperidin-4-ol (2.10g, 5.71 mmol) dissolved in 50 ml of CH2Clg was
cooled to -78 °C and 1M BBr3-CH3Cly solution (12.5 ml, 2.2 eq.) was added

25 dropwise under argon. The beige suspension was allowed to warm to
ambient temperature over 30 min and then stirred for a further 1 hour,
during which time a sticky yellow solid deposited. MeOH (10 ml) was then
added to quench the reaction, followed by distilled H2O (100 ml) and satd.
NaHCOg3 solution (25 ml); the mixture was then stirred vigorously for 15

30 min. The organic phase was separated, satd. NaCl solution (100 ml) was
then added to the aqueous phase and extracted with CH2Clp (2x 50 ml). The



The title conpound MsS: nfe= 370.2 (M-H+) was prepared from (RS)-1-
(5- benzyl oxy- 2, 3-di hydr o- benzof ur an- 2-yl net hyl ) - 4- ( 4- met hoxy- benzyl )- 20

pi peri di n-4-ol. Exanpl e 4
(RS) - 4- Benzyl - 1- (5- hydr oxy- 2, 3- di hydr o- berggaf ur an- 2-yl met hyl ) - pi peridi n-4-o0
I hydr ochl ori de The title conmpound M5: nfe= 340.2 (MH+) was

prepared fro
benzyl - 1- ( 5_%91%2%0)( g%ﬁéc gxiﬁ'acts were dned with Na SO4 then filtered and

Exanple 5  evaporated. The resul ng yeti c];atjnrlax{r]asz c romap ;pﬁeg eogrleg ISn O3 2ol
(RS)-4-(4-Fl Méﬂi{bﬂmlbﬁ ndedhd-Mridhg Xtk CI-IéCllgfdll@wb& by MeaOFH-CHyCla8I97)) -

E’:\,ﬁﬁi') d'wgs‘lpﬁ%@ﬁg,yeg&ocmfgggngz 23 (1751 thifof, YR Yilals)- T @™ 358 2
( 4-f | uor osbehydtoxyl2,85dihydroben2ofirdintB-gimetil k- df methykbehaphipibpridipdroldi n
Ex anpl e46 "(1.62 g, 4.58 mmol) was suspended in EtOH and treated with4l1 eq of

(RS) - 4- ( 3, 4- &ilremtohig| HEE az W-5°Q affording Sy Gehedenzyyidolibydrerbenaefiyan-2-

YL et hyL) - P\ Phidtiyy4x 2'%Qw1%ﬁenmn-4-ol hydRochidride 69 EAMIEE fam M e=

368. 2 (M+rH+) " wWa r'epare
(3, 4- di net hyand anissye of EAZ 4g34 d6pmd. 1% MR we= 3ottty H )

pi peri di mo4- @)% = +57.8° (c=1.0, EtOH) Exanpl e 7
(RS)-4-(4-Et hyI benzyl)-1- (5 dr oxy- 2, 3-di hydr o- benzof ur an- 2-yl net hyl ) -

Following the general method of example 13, compound of examples 14

and 15 were prepared.

15 piperidin-4-ol hydrochloride

The title compound, MS: m/e= 374.2 (M+H+) [0]% = +32.4° (c=1.0, DMF),
>99% e.e. by chiral phase HPLC, was prepared from (S)-1-(5-methoxy-2,3-
dihydro-benzofuran-2-ylmethyl)-4-(4-chloro-benzyl)-piperidin-4-ol.

Example 15

piperidin-4-ol hydrochloride

The title compound as a white foam and mixture of E/Z isomers (1.64 g,
4.20 mmol, 100 %) MS: m/e= 354.2 (M+H*) []% =-58.0° (c=1.0, EtOH) was
prepared from (R)-1-(5-methoxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-
2% (methyl-benzyl)-piperidin-4-ol.

Example 16

(1RS.2RS) and (1RS, 2SR)-2-{4-Hydroxy-4-( 4-methyl-benzyl)-piperidine-1-
ylmethyll-indan-1,5-diol fumarate salt

(1RS,2RS) and (1RS, 2SR)-2-[4-benzyloxy-4-(4-methyl-benzyl)-piperidine-
30 1-ylmethyl]-indan-1,5-diol (674 mg, 1.84 mmol) was taken up in EtOH (20 ml),
fumaric acid (106 mg, 0.92 mmol) was added and the mixture stirred for 2 hr
at RT, after evaporation of the solvent, (1RS,2RS) and (1RS, 2SR)-2-[4-hydroxy-



pi peri di n-4-ol hydrochloride 10 The title conpound Ms: me= 368. 2
(MtH+) was prepared from (RS)-4-

(4-ethyl -benzyl)-1-(5-benzyl oxy- 2, 3- di hydr o- benzof uran- 2-yl et hyl ) - pi peri di
n- 4-ol . -4 - Exanpl e 8

(RS) - 4- (4-1sopropyl - benzyl) - 1- (5- hydr oxy- 2. 3- di hydr o- benzof uran- 2-yl net hyl )
- 15 piperidip. %né%hgl‘%@hgﬂpﬁf)éﬂﬁme- 1-ylmethyllifdahil 5-deeiMRaHAficMzid Hadt

382.2 (MrH+) was pare

(4-isopr opy | ¥aabtained as wants, §%7§%|W&F%LM§%‘? TPER: QZ(MI"H;)hyI ) -

pi peri di n-4-ol . Example 9 20
(RS) - 4- (2- Met hyl - benzyl ) - 1- (5- hydr oxy-Exd#mplen/dr o- benzof ur an- 2-yl net hyl ) -

pi peri di n-4- ol hydrochl ori de The title conpound I\/B rﬂ e=354. 2
(M‘FH'F) was pPiyeRe : | - line-1-

met hyl - benz 50 T o= Del - -
4- ol y 5 lmeth 1-1ndan-1 5-10 -22 _ p| peridin
Exanpl e 10

(RS)-4-(2,4-Dif 'A!%E)Bithﬁiﬂéf’ J)Rslzﬁgjm&(mszsm zi[@u@hi@wgnmmmath;a yl et hyl
) - pi peri di n- ol gr och ﬂ}x hl <3 51 MR{ ('ﬁ-le_
376.2 (MH] P93y ka@ﬁﬁ BSr]eX eyl friaden-1,5-diol (0.83 £,1. in' Me
(2, 4-di f1 uor @0gemlysnd Pd/6-1056 1100 yng), Basl shyrhfdjvigermm‘ly nmdei-eyhydrdgeln) -
pi peri din-4- gémosphere for 1 hr at ambient temperature. After removal of the catalyst
10 and evaporation of the solvent the title compound (1RS,2RS) and (1RS, 25R)-2-
[4-hydroxy-4-(4-methyl-benzyl)-piperidine-1-ylmethyl]-indan-1,5-diol (664 mg,
1.81 mmol, 99%) was afforded as a white amorphous foam, (1:1) mixture of
diastereoisomers, MS m/e= 368.2 (M+HT).

hydrochloride

(RS)-1-(5-hydroxy-indan-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol
(177 mg, 0.503 mmol) was dissolved in EtOH and ethanolic HCl (1.7 eq) was
added, the product was precipitated after 15 min. by addition of diethylether
2 while cooling to 4 °C. The product was afforded as a white solid-foam (RS)-1-
(5-hydroxy-indan-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol
hydrochloride (95.7 mg, 0.246 mmol, 49%) Mp. 88-90 °C, MS m/e= 352.2
(M+H*).

1-(6-Hydroxy-1H-inden-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol
(256 mg, 0.732 mmol) and Pd/C 10% (50 mg) in EtOAc (15 ml) was stirred
vigorously under a hydrogen atmosphere for 24 hr at RT. Removal of the
catalyst and evaporation of the solvent afforded (RS)-1-(5-hydroxy-indan-2-
30 ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol as a colourless oil (235 mg, 0.667
mmol, 91%), MS m/e= 352.2 (M+H?*).



Exanpl e 11

(RS)-4-(4-Trifluoronethoxy-benzyl)-1-(5-hydroxy-2, 3-di hydr o- benzof ur an- 2-

yl met hyl ) - pi peri di n-4-ol hydrochloride. 10 The title conmpound MS: nie=

424.2 (MtH+) was prepared from (RS)-4- -

(4-trifluoro-methoxy-benzyl)-1-(5-benzyl oxy- 2 3-di hydr o- benzof ur an- 2-

yl met hyl ) - pi peri di n-4-ol . Exanple 12

(RS)-4-(3-Trifluoromethyl - benzyl) 1-(5- hyd#%xy 2. 3- dlhydro benzof ur an- 2 15
h

(3 trlfluoro nethyl benzyl) 1 (5 benzyloxy 2, 3 di hydr o- benzof ur an- 2-
yl met hyl ') - pi peri QiRS,2RS) and (1RS, 2SR)-2- [4-hydroxy—4-(4-methyl-benzyl) piperidizieel-13

20 (9)-1-(5- %W&éﬁ]&)%& d}lg@’ gm? (gf@;ﬁ)é 4. g&’r@ﬁl\/)i)r%d]xmandbﬁcﬁ@t(gﬂq )b‘gggyl )-

eridin-4-
FISI)O 1I (|5nr5et heatedAnEHPAg BOmid a 65§ aker 1.5 hrePigfilledHeQ (38iml)and 10%

benzyl ) - pi peNéHOO% @0 hd %QQ ’adaea]ar{mﬂié nﬁkﬁﬁ‘é' élﬁﬂ:ehn tRé adluedhfis phase was
CHerr]d [err] copl ed err err] L%@l {:err]
sol ution (12f19th1er extracted Wl%gtgd’tfe X&) H? aﬂg 1n51;ldgga tra
suspensi on wasrahasied Wwithvwett NaCl solatibh ¢30 mle,rﬂmem (N@SQ@)rami)ﬁﬂﬁerednd

Sol | d_deposi EZAPORSF pahe g enbatmed 6 BIARR D indRote oSt 2"

fol | owed 1oy d:lahyl-beﬂzyll)-@npe}ml(zﬁwl ais)a heige satid. (308 mgjH8¢En Bl 1100 %)(M@

m); the mxtlg ejtépla,% tﬂ?ﬁ“%%@gém Jgpnously for 15 30 mn. The organic
a ut

phase was separ n (100 M) was t hen added to

t he aqueous phase and extracted with CH err]CJerr 2x 50 mM). The
-23 _q P Elxaml])leZE I )

indol-5-0l

15 To (RS)-1-(5-methoxy-2,3-dihydro-1H-indol-2-ylmethyl)-4-(4-methyl-
benzyl)-piperidin-4-ol (131 mg, 0.357 mol) in CHClg (10 ml) was added 1M
BBr3-CHoCl2 (2.14 ml, 2.74 mmol, 6 eq.) at -78 °C over 5 min. The reaction
was stirred at RT for 48 hr., then MeOH (20 ml) was added followed by 10%
NaHCOg3 (20 ml), and the aqueous phase extracted with CHaClg (2x 50 ml)

20 and the combined extracts washed with satd. NaCl solution (50 ml), dried
over (NasS0y) filtered and evaporated. Purification of the crude product over
SiOs (Merck 230-400 mesh) eluting with CHoClo-MeOH (9:1) afforded (RS)-2-
[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-ylmethyl]-2,3-dihydro-1H-indol-5-
ol as a brown solid (64.6 mg, 0.183 mmol, 51%), Mp. 90-94 °C, MS: m/e= 353.3

25 (M+H*).

dihvdrobenzofuran-5-yll-methane sulfonamide hydrochloride.

(RS)-N-(2-bromomethyl-2,3-dihydro-benzofuran-5-yl)-methansulfon-
30 amide (600 mg, 1.96 mmol), 4-(4-chloro-benzyl)-piperidin-4-ol (514 mg, 1.96
mmol), EtgN(400 mg, 3.96 mmol) were dissolved in DMF (50ml) and heated at
60 °C for 90 hrs. DMF was then evapored, the residue was dissolved in
CH2Cls and washed with H20. The organic phase was dried over NagSOy,



conbi ned organic extracts were dried with Na2SO4 then filtered and

evaporated. The resulting yell ow foam was chromat ographed over Si Q2

(Merck 230-400 nmesh) eluting with CHerr]CJ[err] followed by MeOH CH2O 2

(3:97) followed by MO+ CH err]C[err] _§4:93) (1.7 g, 4.81 mol, 84%

yield). (S) 1-(5- 5

hydroxy y, Py | ol
— 5%'&& &ﬁ&eﬁﬁ%@& UThE fﬁhﬁﬁ&%}u&géf@rﬁ%g@%%ﬁ @102 (Méﬂc | B0

(1.62 was suspende trea vgl
et hanol i ¢ HOAOQmeshy elptipe with & HeGlp -MeOH-NH0H (65:10:1) to provide a beige

§ ISZre t1h§ |5) hz LTy @hfchdwaﬁ agi&nmazm Nlpgllqncsa)ml) anddtrrggﬁdo}n?tdh 1.2N HCl (Iltngl)ftgam
and mi xture ééfogﬁi%&?@r@ OVQIEQ{‘“E‘G )991%31"1%“ V\g 3¢ M H+)
10 [[err]]{ eﬂﬁﬁ¥&ro&ﬁz8ﬁﬁﬁh}5-®ﬂ-ﬁme@haﬁé @dlfonamlde hyﬁﬁblhlb\ﬂdbgaé hewhéter al
method of  exaibl e dd miSPIRCYPR/2 X GPIES: hife= 4513 Qudp+yer € prepared.

Exanpl e 14

(S)-1-(5-Hydro-2, 3- di hydr o- benzof ur an- 2-yl nethyl) 4- (4-chl oro-benzyl)- 15
pi peri di n- 4- ol hjﬁ‘dﬂlomngrthaenethod of exarmple 22 the comppund©f exsmpled3 was. 2
( M+H+) [[err\]#égﬁg{.;d— +32.4[err] (c=1.0, DWF), >99% e.e. by chiral
phase HPLC, prepared from(S)-1-(5-nethoxy-2, 3-

di hydr o- benzof uran-2-yl net hyl ) - 4- (4-chl oro I ) - pi peridin-4-ol.
Exanple 15 20 i&mqe%?/

(R -1-(5- Hydroxy 2, 3-di hydro benzof ur an- 2- yI met hyI) 4- (et hyI benzyl) -

pi peri di niel- RS t29 4 béhe limrpylmetiagd]-2

and mi xture ﬁ%ﬁw Aiil%@nm&e ﬁ?ocqf?l e rﬂe— 354. 2

(MEHH) [[err
(R -1-(5-net hoxy 2, 3-di hydr o- benzof uran- 2-y| net h ))
(met hyl - benzyl ) - titlei ¢prapoynd MS: m/ —4315 (M+H+) was prepared from (RS)-N-

Exanpl e 16 bxﬁﬁﬁﬁn@@ B3Hih}&RD-benzofuran-5-yl)-methansulfonamide and 4-(4-
2SR)_2_[4_W§\4%1{};359{(3} isethl- e y) plperldlne 1-

yl net hyl ] -i nd&f % g '9 | t (1RS, 2RS) and (1RS,
2SR) - 2-[ 4- benzyl oxy- 4- ( 4- net hyl - benzyl ) - pi peridine- 30

1-yl met hyh§ - i ndan-1, 5-di ol (674 ng, 1. Example24vas taken up in EtOH (20
m), fumaric acid (106 rrg, 0.92 mml) was added and the m xture
stirred for

iperidin-4-ol hydrochloride

(RS)-1-(6-methoxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-

benzyl)-piperidin-4-ol (1.24g, 3.37 mmol) dissolved in 35 ml of CH2Cl2 was

20 cooled to -8 °C and 1M BBrg-CHgoCls solution (6.8 ml, 2 eq.) was added
dropwise under argon. The violet suspension was allowed to warm to room
temperature and then stirred for 30 minutes. The reaction was then cooled to
0 °C and MeOH (9 ml) was added to quench the reaction, followed by satd.
NaHCOg3 (50 ml). The organic phase was separated and the aqueous phase

25 was extracted with CHaCls (2x 50 ml). The combined organic extracts were
dried with NagS0Oy4 then filtered and evaporated. The resulting yellow foam
was chromatographed over SiOg (Merck 230-400 mesh) eluting with MeOH-
CH2Cls (1:19) followed by MeOH-CH2Clg (1:9) to provide a yellow foam which
was dissolved in MeOH (5 ml) and treated with 1N HCI1 (3.4 ml) to provide

30 (RS)-1-(6-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(methyl-benzyl)-
piperidin-4-ol hydrochloride (0.92g, 70%) as a white solid and mixture of E/Z
isomers. Mp. 203-205°C MS: m/e= 354.3(M+H)



at RT, after evaporation of the solvent, (1RS, 2RS) and (1RS,

2SR) - 2-[ 4- hydr oxy- - 24-

4- (4-met hyl - benzyl ) - pi peri di ne-1-yl net hyl ]-indan-1,5-diol fumaric acid salt
was obtained as a white foam (0.78 g, quamg7), M5 nfe= 368.2 (MtH err]).
Exampl e 17 (1RS, 2RS) and (1RS,

2SR) - 2- [ 4- hydr OXFoHo&ﬂI%Tﬁﬁé]ﬁiethﬁﬂbﬂekaﬁipl@ iacihiReconpdund of example 25 was

yl met hyl ] -i ndan sol ution of (1RS 2RS) and

(1RS, 2SR) - 2- PRe | oxy- 4- (4- met hyl - benzyl ) - pi peri di ne- 1-yl net hyl
]-indan-1,5-diol (0.83 g, 1.82 mmol) in MeCH (100 M) and Pd/C 10% (100
ng) was sti rred vigorously under a hydEsgmple25at nosphere for 1 hr at

anbi ent tenperature. After renoval of the catalyst 10 and evaporatlon of

the solvent {hg i H], CHETAA

[ 4- hydroxy 4=T4- -penzyl ) - pl y y (664
ny, 1. 1M was af f orded as a white anorphous foam (1: D

m xt ure of di astereoi soners, M5 nie= 368.2 (MtH+).

Eég”pae 18 15 The t1t1e compound . 214 °C and MS: m/e=352.2 (M+H*) was

gydz o Ch|( gr :_%d;gf)(alrédn i (gl benz(o%uran-ayylme%ﬂyi’jli (£ hpe%h&fibenéyls)l

(RS) - 1- ( 5- hy gipersidimdsol: 2- y| net hyI ) - 4- (4- et hyl - benzyl ) - pi peri di n- 4- ol

(177 mg, 0.503 mmol) was dissolved in EtOH and ethanolic HCO (1.7 eq) was

added, the product was precipitated afwe@m. by addition of

di ethyl ether 20 while cooling to 4 [err]C. "The product was afforded as a

white solldfo (S)- - .

(5- hydr oxi i hBede=e . g P e e n-

hydr ochl ori d%@&mﬂ 0. 246 rrrml 49°/c) I\/|o 88 90 [err]C M5 nmfe= 352.2

(MHt) . Exanpl e 19
(RS)-4-Benzyl-1-(6-benzyloxy-chroman-2-ylmethyl)-piperidin-4-ol (0.58 g,

1.31 mmol) was dissolved in EtOAc (80 ml) and Pd/C 10% (135 mg) was

added, the mixture was placed under an atmosphere of hydrogen and

15 stirred vigorously for 17 hr at ambient temperature. Removal of the catalyst
and chromatography over SiOg (Merck 230-400 mesh) CH2Clo-MeOH-NH4OH
(100:5:0.25) afforded a white foam (0.37 g, 1.04 mmol, 80 %) which was taken
up in EtOH (10 m]) and HCVEtOH (1.1 eq.) was added at 0-5°C. Removal of
the solvent gave (RS)-4-benzyl-1-(6-hydroxy-chroman-2-ylmethyl)-piperidin-4-

20 ol hydrochloride (0.38 g, 0.98 mmol, 95%) a white foam, MS: m/e= 354.4
(M+H+*).

Example 27

(1RS, 2RS) (1-(1,6-Dihydroxy-1,2.3 4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-
methyl-benzyl)-piperidin-4-ol fumarate salt

2 (1RS, 2RS) (1-(1,6-dihydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-
4-(4-methyl-benzyl)-piperidin-4-ol (0.581g, 1.53 mmol) in EtOH (20 ml) was
stirred with fumaric acid (88 mg, 0.765 mmol, 0.5 eq) for 2 hr at RT. The
mixture was then completely evaporated and dried under high vacuum to
afford the title compound as an amorphous white foam (0.66g, quant.),

30 MS:m/e= 382.3 (M+HH).



25 (RS)-1-(5-Hydroxy-indan-2-yl nmet hyl)-4-(4-nethyl - benzyl) - pi peri di n-4-ol
1- (6- Hydr oxy-1Hi nden- 2-yl net hyl ) - 4- (4- net hyl - benzyl ) - pi peri di n- 4- ol

(256 ng, 0.732 mol) and Pd/C 10% (50 ng) in EtOAc (15 m) was stirred

vi gorously under a hydrogen atnosphere fargg24 hr at RT. Renoval of the
catal yst and evaporation of the solvent afforded (RS)-1-(5-hydroxy-indan-2-
30 yl net hyl)-4-(4-nethyl -benzyl) - pi pem o8 as a colourless oil (235
ng, 0.667 mol , 919, MS nfe= 352.2 (MtH err]).

-25 - i 4t | e " A(4

1- ( 6- Hydr oxy:2duPsi4Hes PPty Y &%M" =
(1RS, 2RS) anghefhiRSbe rid d-robxy 4- (4 rret hyl - benzyl ) - pi peri di ne- 1-

yl met hyl ]-indan-1,5-diol (310 ng, 0.84 nmol) and ethanolic HO (5 eq.) was

5 heated in Et 0
m) and 10% - bR LR L2, é3dte§raﬁ‘ﬁﬂimh‘gﬂﬁi‘%te?§2?hﬁ%“‘9"%
aqueous pIﬁas@-m*xhyl'belﬂmll'ﬁﬁ?er@mr%@l €423 R-4a maeol) in EtOAg

combi ned or ggRaGe iR PdFC 10% (50 thglasidest weaf‘fofs 8kt aﬂ\aﬁbléx@d wm a&ﬁﬁe m),

dried (Na2SH) .and fi|l ter va on ent forde
(6 hyalr oxyuRAT RachBOTRheEe A6 by iogen Reuetof i raplt lﬁemﬁwaﬁma as
253959? Msr a |[ | 8f {FedSolvent afférdedtHe titleGoipddnd as a wWhite f5€m[(dt75]rﬁ)g, YSant.p=

) e

Exampl e 21
(RS) - 2-[ 4- HyM%z%/ezr %84? 3V benzy1 ) - pi peri din-1-yl met hyl ] - 2. 3-di hydr o- 1H
I ndol -5-0l 15
(RS) - 1- ( 5l0met hoxy- 2, 3 di hydr o- 14 i ndol Examplefly| ) - 4- (4- net hy| -
benzyl ) -piperidin-4-ol (131 ng, 0.357 nol) in CHerr]C[err] (10 mM) was
added 1M BBr FellbvifgltBe ickibfArmbtHoll dftexdmple Z8 coiYound 6ferardple 28

[err]C over 5 min. The eaction was stirred at RT for 48 hr., then MeCOH
(20 M) was X@FeBT9RATEEned by 10%

tetrahydro-naphthalen-1-ol.

15 The title compound was obtained as a white solid Mp. 94-98 °C, MS:
m/e= 368.4 (M+H?*), prepared from (1RS,2RS)-2-(4-benzyl-4-hydroxy-
piperidin-1-yl-methyl)-6-benzyloxy-1,2,3,4-tetrahydro-naphthalen-1-ol.

Example 30

RS)-1-(6-Hvdroxy-1.2.3.4-tetrahydro-naphthalen-2-vimethyl)-4-(4-methyl-
2 benzyD-piperidin-4-ol hydrochloride.

To (RS)-1-(6-hydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-
methyl-benzyl)-piperidin-4-ol (500 mg, 1.36 mmol) in EtOH (4 ml) at 4 °C, was
added ethanolic HC1 (1.1 eq.). Evaporation of the EtOH afforded the title
compound as a white foam (530 mg, 1.32 mmol, 97 %), MS m/e= 366.2

25  (M+H*t).

benzyl)-piperidin-4-ol

To (RS)-1-(6-methoxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-
30 methyl-benzyl)-piperidin-4-ol (843 mg, 2.22 mmol) in CH2Clg (20 ml) was
added 1M BBrg/CH2Cls (4.88 ml, 4.88 mmol, 2.2 eq.) over 15 min at -78 °C, the



NaHCO3 (20 ml), and the aqueous phase extracted with CHerr]dJ[err] (2x 50
m) 20 and the conbined extracts washed with satd. NaCl solution (50 m),
dried over (Na2SO™4) filtered and evaporated. Purification of the crude
product over Sigerr] (Merck 230-400 mggh) eluting with
CHerr]C[err]-MeOH (9:1) afforded (RS)-2-

[ 4- hydr oxy- 4pfidtimt Wik then allowed ek bt tolRY gvet th MeOH (8 ml), H2O

515 v O b0 SR NAHCOs B0 ) Beft afed B e ikl extrabda WHEh

Exampl e 22 CH2Clg (4x50 ml). The extracts were Washed with satd. NaCl solution

i nydr obeny ofth SHederd Bl MGt Brendthfed, of dfftrfthb chuds product
(RS) - N- ( 2-50r aatamelﬂlwf foam. @hrpurasographyt Wrs zy( Merel 230r400 raesh)zelutimngde

(600 ng, 1. 9 (%201% M‘éoﬁ'ksw 97:9) Qﬁ&?déd)(ﬂS)DE(G ﬁyar&qpi 2(544,9.%,11 4re5
), Et
Tl e ;.,ap ot o ssoved L DV (0 ) end, ear ec

di ssol ved | n (500 a8 bihbE LR MSHERIIEERIM RN O The organic phase

was dried over - 26-
and concentrated. The residue was chrogatoqr d over Si2 (Merck 230-

400 nesh) eluting with CHerr]C [err]- M rlOH (65:10:1) to provide a
bei ge f oam whi ch was di ssol ved in THF (50m ) and treated with 1. 2N HC
(1m) to 10 -(4-Benzyl-4-hydroxy-piperidin-1-yimethyl)-5-0x0-5.6,7,8-tetrahydro-

(RS)-N(2-[4 ’ - - D} gdin-1-ylmethyl]-2,3- 5
di hydrobenzo%@#&%ﬂ?‘” ﬂe - Qc\!{aﬂiﬁiu %gm (Zﬁ ydrochloride as a white
foamand m xture _of E/Z is

the nethod of exad¥P8,58- %@ﬁﬁ%&?ﬂﬁgﬁﬁﬁém (1.0, 4:% 5
E)éz;;rp :\1?22F4 ﬁﬁenzyl)-_pl _end1n-4-ol hydrochlorlde (1.12 % 4.92 mlmol) and
éll hydr obenzof &EPIX? hﬁkgﬁ%%ﬁgﬁgﬁ W Tgﬁ#eérq%%tg i DMF (50 ml)

15 at 80 °C for 4 hr. The DMF was then evaporated and the residue taken up in
CH>Cls (50 ml) and washed with 10% NaHCOg (25 ml), the aqueous phase
was further extracted with CHsCl2 (50 ml) and the combined CH2Clg extracts
were dried (NagSOy) filtered and evaporated. The crude material was
chromatographed over SiOg (Merck 230-400 mesh) eluting with CH2Cla-

20 MeOH-NH4OH (110:10:1) affording 0.79 g of a yellow foam. This material was
dissolved in EtOH cooled to 0-4 °C and ethanolic HCI (1.1 eq.) added, the white
solid which precipitated was collected and dried to afford (RS)-N-{6-(4-benzyl-
4-hydroxy-piperidin-1-ylmethyl)-5-0x0-5,6,7,8-tetrahydro-naphthalen-2-yl]-
acetamide hydrochloride (639 mg, 1.44 mmol, 29%), Mp. 123-126 °C, MS:

25 m/e= 407.5 (M+H™).

Fol i ovvi ng

N-(5,6,7,8-Tetrahydro-2-naphthyl)acetamide was prepared according to
the literature:

Biggs,D.F. et al., J. Med.Chem.
J.Org.Chem., 27, 1962, 70-76.

1976, 472-475.; Allinger, N.L.; Jones,E.S.,

’-—-,



The title conmpound M5: nmfe=431.5 (MtH err]) was prepared from (RS)-N
(2- bronmonet hyl - 2, 3-di hydr o- benzof ur an- 5-yl ) - net hansul f onam de and 4- (4-
I\/Et hyl - benzyl ) - pi peridin-4-ol. 15

Exanpl e 24 -30-
(RS) - 1- (6- Hydr oxy- 2, 3-di hydr o- benzof ur an- 2-yl met hyl ) - 4- (4- met hyl - benzyl ) -
bi per i di -4~ Pledlitiebbpirmediates
(RS)-1-(6-ne Xy- 2, 3-di hydr o- benzof ur an- 2-yl nethyl) 4- (4- et hyl -

benzyl)plpe|d|n4ol . . | ) .dissolved.in 35 m of

CH err] d [ er PERGEA - DEERALALIOL & PESEITerr] -CH err] O [err]
solution (6.8 mM, 2 eq. ) was added dropvm se under argon. The viol et
suspensi on was al lowed to warmto r oonExampdefBer at ure and then stirred for
30 mnutes. The reaction was then cooled to O f[err]C and MeOH (9 m)
was added tO{%@ﬁ!zB E&%}{l%-hz'sqaih#&lb%w&%&n@ finethy])-¥aGRb ey berbY1m ) .
The organic a € aqueous phase was extracted with
CHerr]d PerE}ﬁMé.QJd) The conbi ned organic extracts were dried
with Na2SO4 then filtered and evaporated. The resulting yell ow foam was

chr omat ogr aphed (R®)-53b&zyl odyr-2YoraRdndéth I!:eshihlgidrb%@znfdﬂaﬂm-mg, 2.63

yel Low f oam HEeN and AT el 08 S e B 1N F

(3.4 ) to puspeémtedih toluene (20 ml) and heated to 110 °C for 17 hr. The mixture was

e i P e o

B2 i Bonever S PP]I@S%% &) 15 o
L o genEfioE@m Bmlhs}ardrséﬁmuean@xﬁmﬂuymm@nsﬂfmmmfmfp géﬁmhe

1- (6- Hydr oxy* ; r?ﬁ??-@[PHﬂWZ’%/ (L3 8n 132 Zamol, ﬁ@?ﬂyM%éWfVl%@z@f“g )2 4- ol

hydr ochl ori de
Preparation of intermediates for examples 2-12

Following the general method of example 33, examples 34 to 43 were
15 prepared.

piperidin-4-ol.

The title compound MS: m/e= 460.2 (M+H?) was prepared from 4-(4-
20 methoxy-benzyl)-piperidin-4-ol and 5-benzyloxy-2-(RS)-bromomethyl-2,3-
dihydro-benzofuran.

25 The title compound MS: m/e= 430.6 (M+H*) was prepared from 4-
(benzyl)-piperidin-4-ol and 5-benzyloxy-2-(RS)-bromomethyl-2,3-dihydro-
benzofuran.



The title conmpound mp. 214 [err]C and M5: nfe=352.2 (M-Ht+) was pr epar ed
from 1- (6-nmet hoxy-benzof uran-2-yl net hyl) - 4- (4-net hyl - benzyl) -

pi peridin-4-ol. Exanple 26 10

(RS) - 4- Benzyl - 1- ( 6- hydr oxy- chr oman- 2- y| netdyy) ) - pi peri di n- 4- ol

hydr ochl ori de

(RS) - 4- Benzyl - 1- (6- benzyl oxy- chronan-agyaﬂﬁﬁggg) pi peridin-4-ol (0.58 g,
1.31 nmmol ) was dissolved in EtOAc (30 nl) and Pd/C 10% (135 ng) was

added, the i h f h 1
stirred Vi go¥S

cat al yst p_mdmm ography over Si2 (I\/terck 230 400 rresh)

CHerr]dJ[err]- l\/EC]—I—NH[err]C]—I (100:5:0.25) afforded a white foam (0. 37
, 1.04 I _ OH
(1.1 0q.) was adhih e ompEa ﬁ%ﬁg“m ﬁ%émﬁ R

(RS) - 4- behz yﬂugrq-benyyibmwemdmo EYloxy 12 9%$ qm,met@’

hydrochl ori dgi{1:r3%bénzdtufsnmol , 95% a Whl te foam MS: me= 354 4

(MtH err]). Exanpl e 27 (1RS, 2RS)

(1-(1, 6-D hydroxy-1, 2, 3, 4-t et rahydr o- nﬁght heil gg 2-yl nmet hyl ) - 4-(4-
net hyl - benzyl ) - pi peri di n-4-ol fumarate (1RS, 2RS)
(1-(1, 6-di hydroxy 1,2,3,4-tetrahydro- naphthal en 2-yl met hyl) -

4- (4- net hy| - RE=H(B4Dimethiylbena gyloxyi233+¢h -ber

stirred Wthi?fiﬂigm??ﬁ'gﬁé%ﬁiiﬁﬁgﬂg 0. 765 rrrml 0 5 eq) for 2 hr at RT The
m xt ure was porated and dr| ed under high vacuumto
O s 5 | PO Moo D o2 B8 A B e 5 SkedHER! ks £°
-28 - dimethyl-benzyl)-piperidin-4-ol and 5-benzyloxy-2-(RS)-bromomethyl-2,3-

dihydro-benzofuran.

15 piperidin-4-ol.

The title compound MS: m/e= 458.6 (M+H) was prepared from 4-(4-
ethyl-benzyl)-piperidin-4-ol and 5-benzyloxy-2-(RS)-bromomethyl-2,3-dihydro-
benzofuran.

ylmethyl)-piperidin-4-ol

The title compound MS: m/e= 472.6 (M+H+) was prepared from 4-(4-
isopropyl-benzyl)-piperidin-4-ol and 5-benzyloxy-2-(RS)-bromomethyl-2,3-
dihydro-benzofuran.



Exanpl e 28 (1RS, 2RS)

(1-(1, 6-Di hydroxy-1, 2, 3, 4-tetrahydr o- napht hal en- 2-yl net hyl ) - 4- (4-

met hyl - benzyl ) - pi peri di n-4- ol

1- (6- Benzyl oxy- 1- hydr oxy-1, 2, 3, 4-t etr ahydrgg-hapht hal en-2-yl net hyl )-4- 5
(4- et hyl - benzyl ) -piperidin-4-ol (0.22 g, 0.46 mol) in EtOAc (60 m) was
treated with Pd/C 10% (50 ng) and stirEesmblé40 hr at anbi ent tenperature
under an atnosphere of hydrogen. Renpbval of the catalyst and evaporation
of the sol ve a f

gquant.), B

Exanpl e 29 plpend1n-4£bl I ow ng the general nmet hod of exanple 28 conpound of
exanpl e 29 was prepared.

(1RS, 2RS) - 2- (4- xeiﬂel @%ﬁ%{aﬁ Mspﬁgzedm & (- e %!s) ng@a from 4-@-3, 4-

t et rahydr o- napht titl s obtained as a
white sol i5d Methyl spiperidipst-ol and/g-ben BXﬂ'rg(’pml?m%‘P@ﬁﬂﬁé gr

(1RS, 2RS) - 2- am;nmzyémoomwﬁoxy-

pi peridi n-1-yl -met hyl ) - 6- benzyl oxy- 1, 2, 3, 4-t et r ahydr o- napht hal en-1-ol .

Exanmpl e 30

(RS) - 1-(6-Hydroxy-1, 2, 3, 4-tetrahydro- nM?éFl 2 yI nmet hyl ) - 4- (4-nmet hyl - 20
benzyl ) - pi peri di n- 4 ol hydrochlorlde5

(RS) - 1- (6- hyORD)cg-~(2 LR gD FemiZY 10X 3 4 prg-k ‘
met hyl - benzygﬂmgﬁ%g?# énph 51500 ng, 1.36 rrrml) I n EtO-l (4 n1) at
4[err] C, was anoltc HO (1.1 eq.). Evaporation of the Et CH

K‘/];Sf (r)rlr g?d 3{92e2t Izgjl‘ggm.ﬂ? comp%ung:l 161% ?n)gﬂ 4{66 é?ﬁnﬁgsvgag%repare Mﬁéi 31

E) RS) - |1) (6- Hydiﬂmrolbé’nz%rlﬂpilﬁﬁcﬁhycgribbaﬁdrﬂnbm;&axﬁ 22y(RBthrvhondehiylx8hy! -
enzy pi per.

d
(RS)-1-(6- rre ﬁlb{!(@méilb%n@ofﬁlr?ﬁtrahydro napht hal en- 2-yl met hyl ) - 4- (4-

Example 42

15 ylmethyl)-piperidin-4-ol.

The title compound MS: m/e= 514.6 (M+H*) was prepared from 4-(4-
trifluoromethoxy-benzyl)-piperidin-4-ol and 5-benzyloxy-2-(RS)-bromomethyl-
2,3-dihydro-benzofuran.

ylmethyl)-piperidin-4-ol.

The title compound MS: m/e= 498.6 (M+H*) was prepared from 4-(3-
trifluoromethyl-benzyl)-piperidin-4-ol and 5-benzyloxy-2-(RS)-bromomethyl-
2,3-dihydro-benzofuran.

25 Example 44

(RS)-5-Benzyloxy-2-(bromomethyl-2.3-dihydro-benzofuran

(RS)-Acetic acid 4-benzyloxy-2-(2,3-dibromo-propyl)-phenyl ester (5.05 g,
11.3 mmol) was suspended in EtOH (50 ml) and sodium methoxide (620 mg,
11.3 mmol) added and the mixture stirred for 2 hr at ambient temperature.



30 net hyl - benzyl)-piperidin-4-ol (843 ng, 2.22 mmol) in CHerr]d[err] (20

m) was added 1M BBr[err]/CHerr]CJ[err] (4.88 m, 4.88 mvol, 2.2 eq.)
over 15 mn at -78 [err]C, the

- 29- m xture was then allowed to warmgg.o RT over 40 min. MeOH (3 nl),

Herr]O (20 mM) and NaHC®3 (20 m ) were added and the m xture extracted

with CH E{gthgr# Brzd (1(043@?) #hd CHIGL100 m) %vd’seﬁlﬁnV@&d&ﬁaﬂdtthe%@ ﬂchaCI

| ut t
fford the cPhee psabed oS 2Gu50N BRATOHAF EFasEd SUEA S URA 00 B
(Nerck 230. 406 enbingd oh Af;ﬁﬁc webost heGHba B Nal UL 303ty dol

Capht hal encS ool Hifation gud epapomationse gellew ofl gpevtted o

napht hal en- 2~
(500 ng, 53.@kichwias Matog&pheﬂ:owasmz (Merck 230-400 mesh) with CHgClg to

Exanmpl e 32 .

(RS)- N-[ 6- (4§%@4& b;l;’r;( I‘H%%Riﬂ é)ﬁ?:f% ;Ehefl}t}?'d)r enzofyran as a yellow hydr

o- napht omdl 2 Tonol trveh iHeM*)

N-(5, 6, 7, 8-tetrahydro-5- oxo-2- napht hyl ) acet am de (1.0g, 4.92 nmol), 4-

(benzyl) - pi peridin-4-ol hydrochloride Eiaﬁ:q l6454. 92 mmol ) and

par af or nal dehyde (148 ng, 4.92 nmol) were I‘eated together in DM (50 m) 15
. DI\/F si due taken up
= F i FTor v —a AU RAV D ol e (P o ‘= Sm), the

aqueous phase was further extracted Wt h CH[err]CI[err] (50 M) and the

conbi ned BH err ] Th [aesolitiontaf acttic acid-Relkyl-drbentyl sk pluEnyl estenf&.a()@dl 7

evapor at ed. rﬂ@cmw%t;iam <, bﬁmﬁ@%@fﬁm zﬁ%lz %a%d&éa

230- 400 nesh uting, w err]CJerr NH[ e 10
affording 0. Iﬁllbfalﬁi%?%w 185rﬁlleﬁr%sétﬁt‘érf°§ll L’S{Jl 8?2%3 q]u BH

S\Eol ﬁd to O- M%“é n8l)and @iirsbﬂmgmor@b D). v&ez%%ddelﬁﬂﬁghd eﬂdietlymmae:tmn 'mrlm i d
I C precrprtate coll ecte a t r enzy

4- hydr oxy- pi f§ EgarIHFrP\jl% It ASR tﬁh@atgg 4aﬁ9 Rglaﬂ eﬂ%’?ﬂ‘é Lyl] -
acet am deishy dffoed Iaoeoldﬁrl(ess’s Bﬂrrgrhﬂh éﬂysmtiisedZﬂ%rovwe oh2tahding éRSJ é‘ceﬂus

25 me= 407, B ddIBthzyloxy-2-(2,3-dibborhd:pofy i phehy P Bt W5 T8 LI Dbkt 29 748), I

was prepar ed?®
Mp. 72-74 ° MS m/e= 440.0 (M+).

Example 46

Acetic acid-2-allvl-4-benzvloxy-phenyl ester

20 2-Allyl-4-benzyloxy-phenol (2.87 g, 12 mmol) was taken up in acetic
anhydride (40 ml) and NaOAc (150 mg, 1.8 mmol) was added and the
mixture heated 18 hr at 80 °C. After cooling, the reaction mixture was
evaporated to afford an oil which was partitioned between EtOAc and H2O
(100 ml) and the aqueous phase was extracted with EtOAc (100 ml) and the

25 combined organic phases were dried with MgSQy, filtered and evaporated to
afford acetic acid-2-allyl-4-benzyloxy-phenyl ester as a pale yellow oil (3.30 g,
11.7 mmol, 97%), MS: m/e= 282.1 (M+).

Example 47
2-Allyl-4-benzyloxy-phenol
30 1-Benzyloxy-4-allyloxy-benzene (20.4 g, 84.9 mmol) dissolved in

mesitylene (150 ml) was heated at 165 °C for 48 hr under an argon
atmosphere. After cooling to ambient temperature the resulting brown oil
was chromatographed over SiO9 (Merck 230-400 mesh) eluting with EtOAc-



the literature: Biggs,D.F. et al., J.Med.Chem, 19, 1976, 472-475.;

Allinger,NL.; Jones,E. S, J. Og. Chem, 27, 1962, 70-76.
- 30- Preparation of internediates General preparation of benzyl
pi peridin intermnmedi ates -84 - Exanpl e 33

(RS) - 1- (5- Benzyl oxy- 2, 3- di hydr o- benzof ur an- 2-yl met hyl ) - 4- (4- et hyl - benzyl ) -
S _piperidi n-gffgkane (1:9) to afford 2-allyl-4-benzyloxy-phenol (17.45 g, 72.6 mmol, 85%)
(RS) - 5- Benzyl oxy- -brﬁ %B% qhh‘ln&g benzofuran (840 nmg, 2. 63

ol ) and 4-3%2 RAla YL ‘b‘@ﬁ/ bz 2R G b (1.08 g, 5.26 nmol) were
suspended in toluene (20 mM) and heated to 110 [err]C for 17 hr. The

m xture was filtered and evapor at edExamplé 48d an orange oil which was
chromat ographed 10 over Si(Jerr] (Merck 230-400 nmesh) with

MeOH- CH[ err] 34 (RS)-1-(5-
benzyl oxy- 2, ﬂ i L3l Bélfl I% met h I)(4 (4- et hyl - benzyl ) - pi peri din-

b ot et 0 L e

gt hold Og4exﬁfﬂihﬂie3@2 "EXAR50 bkl )} wersShuated viderirefliar edacetone (200 ml) 18
anpl e

1- (5- Benzyl oy After filtratiop. and, syrRTRiion ?ftkgtsr%‘ﬁntéll Pﬁn@élf)ﬁ% A2 ’%ﬁé

pi peri di n- 4- bénzene (23 8 g, 9 nembl, 19%% ovesoafiier deB:asd beigecolid
pr epar ed frogl#ﬁg? fﬁgtﬂgxy benzyl ) - pi peri di n-4-0ol and
5- benzyl oxy- 2~ bror 2, 3-

10 Preparation of the intermediate for examples 13 and 14.

piperidin-4-ol

(S)-Toluenesulfonic acid 5-methoxy-2,3-dihydro-benzofuran-2-ylmethyl

15 ester (2.30g, 6.88 mmol) and 4-(4-methyl-benzyl)-piperidin-4-ol (1.62 g, 7.9
mmol) and NagCOg (1.10 g, 10.3 mmol) were suspended in DMF and heated
at 110 °C for 1 hr. After cooling to ambient temperature distilled H2O and
EtOAc were added (100 ml) and the mixture shaken, the organic phase was
then separated and the aqueous phase extracted with EtOAc (10 ml). The

20 combined organic extracts were then washed with satd. NaCl solution (100
ml) and the organic phase dried with NagSOy, filtered and evaporated to
afford a yellow oil. This foam was chromatographed over SiOg (Merck 230-
400 mesh) with CH2Cls, and then with CH2Cla-MeOH (97:3) to afford (S)-1-(5-
methoxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-

%5 0l (2.20 g, 6.0 mmol, 87% yield) as a yellow oil MS: m/e= 868.2 (M+H*) [0]% =
+45.8° (c=1.0, CHCly). |

Following the general method of example 49, example 50 was prepared.



di hydr o- benzof ur an. Exampl e 35
(RS) - 4- Benzyl - 1- (5- benzyl oxy- 2, 3- di hydr o- benzof ur an- 2-yl net hyl ) - pi peridin-4

- ol 25 The title conmpound Ms: nie= 430.6 (MtH+) was prepared from
4- (benzyl) - pi peridin-4-ol and -
5- benzyl oxy- 2- (RS) - br ononet hyl - 2, 3-di hydro- benzof ur an.

-31 - Exﬁgl@ 36
(RS) - 4- (4- Fl uor o- benzyl ) - 1- (5 benzyl oxy- 2, 3 |hydro benzofuran 2-yl met hyl ) -
pi peri din-4-9]. T 5

prepared fr o LA e T s
5- benzyl oxy- mnm.olmmet hyI 2 3- d| hydro benzofuran
Exanpl e 37

Vit hyl )i pert LA GOt RIS BE7D LK e pheBER O
was pr epasedcliloverbenggl)piperidinirmitand (Betalyenesulfonic acid a-rapthaxy-2,

5-benzy | Oxy- iy b beiRERAzlylhelhyl este Ny o- benzof ur an.
anpl e

(RS) - 4_(4 Et hyl - benzyl ) - 1- (5- benzyl oxy |
15 pipieridin-4-ol. Exampqe

Hdro benzof uran- 2-yl net hyl ) -

(S)-Toluenesulfonic acid 5-methoxy-2,3-dihydro-benzofuran-2-ylmethyl ester

A solution of (S)-5-methoxy-2,3-dihydro-benzofuran-2-carboxylic acid

10 (2.4g, 12.4 mmol) in THF (30 ml) was added dropwise to a suspension of
LiAlHy4 (0.71 g, 18.5 mmol) in THF (20 ml) over 15 min with cooling. The
mixture was then heated to reflux for 1 hr., after cooling distilled H20 (0.7
ml) was added followed by 4N NaOH (1.4 ml) and distilled H20 (2.1 ml). The
whole mixture was dried with NaoSOQy, filtered and evaporated to afford a

15 light yellow oil (2.20 g, 12.2 mmol, 100 %). This oil was dissolved in pyridine
(22 ml) and p-toluene sulfonyl chloride was added (3.48 g, 18.3 mmol), and
the mixture stirred at ambient temperature for 1 hr. HoO was then added to
the crude mixture and vigorously stirrred for 10 min., extraction with EtOAc
(2x100ml) and washing the organic phase with 2N HCI (150 ml) followed by

20 satd. NaCl (100 ml), drying with NagSO4 and evaporation afforded a yellow
oil. This oil was chromatographed over SiOg (Merck 230-400 mesh) with
cyclohexane-EtOAc (4:1) to afford (S)-toluenesulfonic acid 5-methoxy-2,3-

dihydro-benzofuran-2-ylmethyl ester (2.4g 7.2 mmol, 57%) as a white solid
Mp. 82-84 °C, MS: m/e= 334.1 (M+) [0]% = +75.1° (c=1.0, CHCl3).

25 Example 52

(8)-5-Methoxy-2.3-dihydro-benzofuran-2-carboxylic acid

To a solution of R(+)-1-(1-naphthyl)ethylamin (3.80 g, 22.2 mmol) in
. acetone (40 ml) was added (RS)-5-methoxy-2,3-dihydro-benzofuran-2-
carboxylic acid (4.1 g, 21.1 mmol) in acetone (80 ml) after 2-3 min. stirring at
30 ambient temperature a beige solid precipitated, the mixture was cooled to 0-5
°C and stirred for a further 30 min. The solid was filtered and washed with
cold (4 °C) acetone (83x20 ml) to afford white crystals 6 g, Mp. 183-190 °C. This
solid was recrystallised twice from hot EtOH (60 ml) to afford 4.0 g of white



The title conpound MS: nmfe= 458.6 (MtrH+) was prepared from 4-(4-
et hyl - benzyl ) - pi peri di n-4-ol and
5- benzyl oxy- 2- (RS) - br ononet hyl - 2, 3- di hydr o- benzof ur an.
Exanple 39 20 -36-
(RS) -4-(4-1sopropyl -benzyl)-1-(5-benzyl oxy- 2, 3-di hydr o- benzof ur an- 2-
yl met hyl )-p:j a?fstaiszM A 290-194 °C. Thisﬁ@%éridl'x?a&@ﬂﬁﬁ&fﬂé_ .d_dl\ilﬁ:4 Emlf)Aé (40Q bl) (eiddH+)
was prepare r -.(4- | r - ben -piperidin-4-o0l_.an .
5 benzy! oxy- FAERES itk 1OV EIGH R ¥he St Ao BE et iy exiFabted with
E 32) - ( EtOAc (50 ml), the combined organic extraqts avereé then washed with
RS) - 4- (2- Me aDamEa7H 8% . J%U veseghy! ) -
pi peri di n-4- gzpﬁllé?ieﬂébl (B%)%bt%ll?fe co%égﬁg%@ egiﬁﬁggg%’bl\%aﬁgi%evas anvh)
prepar ed fr ofS)5-prethoxyd, Bydihydrorhenzofupan-2ciarbaxylic agid (2.3 g, 11.8 mmol, 77

E;( 2 ﬁglzg ! 2>1< Y- %)(d3S) pRILPEIGRY Byystalliie solidMp. B8 PeCzMSinafe= 194.2 (M+) [of2 =

(RS)-4-(2, 4- D?QC’U(S’FG-%W)-- 1- (5- benzyl oxy- 2, 3- di hydr o- benzof ur an- 2-

yl met hyl ) -pi peridin-4-ol. 10 The title conmpound MS: nfe= 466.6 (M-H+)
was prepared from 4-(2, 4- di f | uor oE&an¥ple58pi peri di n-4-ol and

5- benzyl oxy- 2- ( RS) - br ononet hyl - 2, 3- di hydr o- benzof ur an.

Exanpl e 42 (pg). 5. Methoxy-2,3-dihydro-benzofuran-2-carboxylic acid

10 To a suspension of 5-methoxy-benzofuran-2-carboxylic acid (14 g, 72.8
mmol) in MeOH (600 ml) was added magnesium turnings (10.6 g, 437 mmol)
and the mixture was vigorously mechanically stirred for 2 hr keeping the
temperature below 30 °C. After 2 hr, further magnesium was added (10.6 g,
437 mmol) and the mixture stirred a further 4 hr again maintaining the

15 temperature below 30 °C. After 6 hr. the mixture was concentrated to ~100
m] and distilled H2O (600 ml) was added and the pH adjusted to 1-2 with 1IN
sulfuric acid. The crude mixture was extracted with EtOAc (2x 300 ml) and
the combined extracts washed with HoO (200 ml). The combined organic
phase was dried with NagSOy, filtered and evaporated to afford yellowish

20 solid, which was recrystallised from hot toluene (100 ml) to afford white
crystals (9.2 g, 47.4 mmol, 65%) Mp. 98-100 °C, MS: m/e= 194.1 (M+).

Following the general method of example 49 compound of example 54
was prepared.

piperidin-4-ol

The title compound (2.40 g, 6.53 mmol, 76% yield) as a yellow oil MS:
m/e= 368.2 (M+H™) [0]3 = -44.0° (c=1.0, CHCl3) was prepared from

(R)-toluenesulfonic acid 5-methoxy-2,3-dihydro-benzofuran-2-ylmethyl ester.

30 Following the general method of example 51, compound of example 55
was prepared.



(RS)-4-(4-Trifluoromet hoxy-benzyl)-1-(5-benzyl oxy-2, 3-di hydr o- benzof ur an- 2-
15 yl et hyl) - pi peridi n-4-ol. The title conmpound MS: nfe= 514.6
(MtH err]) was prepared from 4-(4-

trifluoromethoxy-benzyl)-piperidin-4-ol angh5-benzyl oxy-2-(RS)-brononet hyl -

2, 3-di hydr o- benzof ur an. Exanmpl e43 20
(RS) 4-(3-Trifluoronethyl -benzyl)-1- (SMJ, ggYy- 2, 3-di hydr o- benzof ur an- 2-
yl met hyl ) - pi peri di n-4-ol . The title corrpound M5: nlfe= 498.6
(MtH err]) wa - ( .

trifluorometdi-Tely B e e G e O S BB A P Ox g~ 2 RSy~ DT o gret Nyt -
2, 3-di hydr o- benzofuran 25 Exanpl e 44

(RS) - 5- Benzy| oxyThe (title sompbhyd (2,05 8ithyinal, 63M)cisa svhite solid Mp. 82-84 °C,
(RS) - Aceti ¢ MS‘)dmfe—bQé‘ég' g&@& 374’9“5@%%113)1&)) >®§%Q=Yé tgﬁélﬁi-al( g 0,

11. 3 mol ) was suspende | um_ret hoxi

11.3 mmol B aHiﬂdCamls pmepamedtfrom )5@@&%—%3@h§ﬂr%hﬁné¢ﬁnﬁérzperat ure.

- 338 - ,gg@ggglgrr]ouoo m) and CH err]JC[err] (100 m) was then
added and the organic phase separated. The aqueous phase was extracted

wth CH[err]CI[err] (100 M) and thﬁ con‘l]8 organi c extracts washed
with satd. Nad solution (100 m). rr‘}’&ng with Na2SO4, filtration

and evaporation a yell ow oil resulted 5 which was chorrat ographed over
Sigerr] ) {@O7-B18 . 3

5- benzyl oxy- 2- (RS) - brormrret hyl - 2, 3-di hydrobenzofuran as a yel | ow oi |

(E;),a(r)rp?e 2539 M, S3dhutiocdor §'(1—?‘1 élﬁaﬁhélwﬁethylamm (7.21g, 41.6 mmol) in

10 acetone (80 ml) was added (RS)-5-methoxy-2,3-dihydro-benzofuran-2-
carboxylic acid (7.70 g, 39.6 mmol) in acetone (150 ml) after 2-3 min. stirring
at ambient temperature a beige solid precipitated, the mixture was cooled to
0-5 °C and stirred for a further 30 min. The solid was filtered and washed
with cold (4 °C) acetone (820 ml) to afford white crystals 9.90 g, Mp.145-

15 160°C. This solid was recrystallised twice from hot EtOH (125 ml) to afford
4.75 g of white crystals Mp. 185-194 °C. This material was suspended in
EtOAc (100 ml) and washed with 1N HCI1 (50 ml), the acidic aqueous phase
was extracted with EtOAc (50 ml), the combined organic extracts were then
washed with distilled HoO (50 ml) and then dried with NagSO4 and

20 evaporated to afford (R)-5-methoxy-2,3-dihydro-benzofuran-2-carboxylic acid
(2.5 g, 12.9 mmol, 65 %) as a pale yellow crystalline solid Mp. 85-87 °C, MS:
m/e= 194.1 (M+) [0]% = +9.8° (c=1.0, EtOH).

Example 57

Mixture of (1RS.2RS) and (1RS, 2SR)-2-[4-benzyloxy-4-(4-methyl-benzyl)-
25 piperidine-1-ylmethyll-indan-1,5-diol

5-Benzyloxy-indan-1-one (2.38 g, 10 mmol), 4-(4-methyl-benzyl)-

piperidin-4-ol hydrochloride (2.41 g, 10 mmol) and paraformaldehyde (0.3 g,
10 mmol) in DMF (20 ml) were heated at 70 °C for 20 hr. After cooling EtOAc
(150 ml), distilled Ho0 (200 ml) and 25% NH4OH (4 ml) was added and the

30 mixture shaken. The aqueous phase was further extracted with EtOAc (150
ml) and the combined organic extracts were washed with satd. NaCl (2x100
ml) and dried with NagSOy4, affording a yellow oil after evaporation. This oil
was dissolved in THF (40 ml) and added over 30 min to a suspension of



(RS)-Acetic acid 4-benzyl oxy-2-(2, 3-di brono- propyl ) - phenyl ester 10 To
a solution of acetic acid-2-allyl-4-benzyl oxy-phenyl ester (3.30 g, 11.7
mmol) in Cl[err] (30 mM) at 0-5 [err]C, bronmine (0.6 m, 11.7 muol) was
added over 10 min. and the resulting oggdure stirred for 1 hr at 5-10
[err] C. Na[err]CCIerr] sol ution (10% 4 m) and distilled Herr]O (10
m) were addggairp, G\ gh5bfi§mrofaazé 9'ihTTI!E(50 ml‘?"vﬁﬁﬁlhé‘e oling (55 SCpANe ed,
dried with Na2804 and h vap 5(:1“@ C %}rll ess 0il, which
crystalli sedmﬁﬁblﬁﬁdvaﬁiéh%‘h (‘Fé}' ﬁhp e reaction was

4- benzyl oxy- éuéﬁc}&doﬁﬁtmadmtmydﬂmsﬂiﬂe& Hx63 tﬁmli{ EMNQ;QHM mDrihen, HaQ®%t,

72-74 .
Bt e 46, 1) adostired or 16 %g%oﬁw yhgle it gps then dried
2-Allyl - 45bewz§h NagSehe fidtered, waslgedmt andevapeatedfoj affordea viscose
anhydri de (48 é%e%?ﬂdy?)gﬁ@%&]&?s EHronta g?'HBhéd Weer S‘i’@@‘él\’ﬁﬂ’gk 9136-400

m xture heat €

evaporated t mesh) gluting vath Giia(de- %&ﬁéﬁgﬁé{g} ﬂtﬁ?’e@%ﬂ@@?pg @*—\@r%’rﬁﬂf}@
(100 ) andwihe RfaNelsicRraald b@% hllaeidefion EbOBc@e aﬁarcmng (ams PRE) 25

combi ned organi dri f|| er.ed dto

afford aceti@ngd éiﬁ%igﬁ)gﬁe‘ b%'é%ﬁ ﬂ‘fgﬁ;}/g%%m)@? Qﬁﬁéﬁ g 3@& oi |

(E§>- 30I g, o idan-1[5+diol a%%telh‘lﬁystaiw(i 8382, 4.18\hmol, 41 %), Mp. 131-132 °C, MS
anpl e 2 - 4= hbenzyl oxy- phenol 30

1- Benzyl oxy-yﬁraﬁ@oéﬁ%ggene (20.4 g, 84.9 nmml) dissolved in

nmesitylene (150 mM) was heated at 165 [err]C for 48 hr under an argon

at nosphere. After cooling to anbient t ple®8e the resulting brown oil
was chromat ogr aphed over Si Q2 (Merck 230-400 nmesh) eluting with Et OAc-

- 34- 5-Benzyvloxv-indan-1-one

A mixture of 5-hydroxy-indan-1-one (5.3 g, 35.7 mmol), KJ (0.6 g, 3.6
15 mmol) and K3COg (6.17 g, 44.6 mmol) and benzyl bromide (4.66 mi, 39.3
mmol) in DMF (50 ml) were heated at 100 °C for 1 hr. Addition of HoO (150
ml) and extraction with EtOAc (8x 50 ml), washing the organic phase with
satd. NaCl solution (100 ml) and drying with MgSO4 and evaporation
afforded a brown solid. This material was recrystallised twice from EtOH to
20 afford 5-benzyloxy-indan-1-one (6g, 25.17 mmol, 70%) as yellow crystals, Mp.
105-106 °C, MS m/e= 238.1 (M+).

Example 59

5-Hydroxy-indan-1-one

5-Methoxy-indan-1-one (8 g, 49.3 mmol), and 4-tert-butyl-2-methyl-

2% benzenethiol sodium salt (11.92 g, 59.2 mmol) were heated at 142 °C for 1 hr
under argon. After cooling to RT, water (80 ml) was added followed by 1N
HC1 (80 ml) and EtOAc (120 ml). The mixture was shaken and the aqueous
phase extracted with EtOAc (100 ml), the combined organic extracts were
washed with satd.NaCl solution (100 ml) and dried with NagSQy, filtered and

30 evaporated. The residue was chomatographed over SiOg (Merck 230-400
mesh) eluting with EtOAc-nHexane (2:3), producing 5-hydroxy-indan-1-one
(8.55g, 22.6 mmol, 45.9 %) as orange crystals Mp. 185-187 °C, MS m/e= 148.2
(M+).



nHexane (1:9) to afford 2-allyl-4-benzyl oxy-phenol (17.45 g, 72.6 mmol,
85% as a pale yellowoil MsS me= 240.1 (M).

Exanpl e48 1- Benzyl oxy-4-al | yl oxy-benzene 5 4- Benzyl oxyphenol
(20 g, 100 mol), Klerr]CJerr] (20.8 g, 1dpsmol) and allyl brom de
(12.7 m, 150 mmol) were heated under reflux in acetone (200 m ) 18 hr.
After filtration and evaporation of t 860 1- benzyl oxy-4-allyl oxy-
benzene (23.8 g, 99 mmol, 99 %9 was afforded as a beige solid M. 56-57

: h

[err] C, ;gal-gor

exanpl es 13
(S)-1-(5- I\/btb_xmzl@;ﬁ_AL__hydro benzof uran-2-yl met hyl ) - 4- (4- met hyl - benzyl ) -
pi peri di n-4- ol (S)-Tol uenesul fonic acid

o e e é’olﬁﬁﬁﬁg;fkag')‘lzrsﬂf@ag&é} Io168h81-dulrei-2 8- Aihyarpi AN

4- (4- et hyl - benz

Na[ er r ] COper ind qliz-xbngghﬂb4é4mﬂwl Bt@BéﬁéHH"lrQ]r @Q/& Iﬁﬁdo Ré§agol) in 4

;ﬁg [err]C f&nu&nerusﬁ %aQ%ﬁHbﬂ%oﬁmﬁfﬁb@héﬂr&e hg&&fy@ alﬁﬁimidmctliﬂﬁﬁé] O

S en an a

s tggn?mmﬁ\grlﬁt X Farﬁé]ﬁ%r@ al gk a0 T miRtiEs TR G ey >
e 20 conbi pesling @ENNaOH wastaddedrte pHidd, the neitture Was @ixtirackawitio|

(100 B U, T PO P b BRSRE wil bEGE 00 “tﬁon

evapor at ed tg‘% ¢ %% &&8 © P sam Wels CRFO E{ ﬁ%ém

Si 02 (Mer¥k dwdwﬂ:h N@S@@m‘new fillexgd and praperatpd. The re e\mﬁh

CH err] d [ er ghy %% phi3d over &Og(Mdrek 280400 mesh elutln with EtOAc-

= e R SR B s <

(MHerr]) [ yemethyl)ar - methyl-békbsy3l-piperidif<loDas @Hﬁkécﬁfsrjéllow oil (158.4 mg,
Fol | owi ng th% Ef:?gxglol %%oﬂié)fm?e a§8+% (i,?_i_Hgi(arrpl e 50 was prepared.

(4-methyl-benzyl)-piperidin-4-ol.

(RS)-Toluene-4-sulfonic acid 5-methoxy-1-(toluene-4-sulfonyl)-2,3-
dihydro-1H-indol-2-ylmethyl ester (200 mg, 0.41 mmol) and 4-(4-methyl-

20 benzyl)-piperidin-4-ol (337 mg, 1.64 mmol) were heated in mesitylene (10 ml)
for 20 hr at 140 °C. After cooling 4N HCI was added to pH1 and the mixture
extracted with EtOAc (3x 25 ml), the extracts dried (NagSOy), filtered and
evaporated. Purification of the crude material over SiOg (Merck 230-400
mesh) eluting with EtOAc-cyclohexane-EtgN (9:10:1) afforded the title

2% compound as a yellow oil (155.9 mg, 0.3 mmol, 73 %), MS: m/e= 521.4
(M+HH).

1H-indol-2-ylmethyl ester

30 (RS)-(5-methoxy-2,3-dihydro-1H-indol-2-yl)-methanol (100 mg, 0.46
mmol), p-toluenesulfonyl chloride (177 mg, 0.93 mmol), triethylamine (0.21

ml, 1.48 mmol) and N,N-dimethylamino pyridine (2 mg) were stirred for 18
hr at RT in CHsCls (5 ml). 1N HC1 (10 ml) was added, the mixture extracted



-35 - Exanpl e 50
(S)-1-(5-Methoxy-2, 3-di hydro- benzof ur an- 2-yl net hyl ) - 4- (4- chl or o- benzyl ) -

pi peri di n-4- ol The title conpound, MS: me= 387.9 (M-H+), was
prepared from4-(4- 5 chl oro-benzyl) - pi per40H n-4-0l and (S)-tol uenesul fonic
acid 5-net hoxy- 2, 3- di hydr o- benzof uran-2-yl net hyl ester.

Exanpl e 51 with 051201@(22 9Ssmll ¥ simd the@extracts washed with satd. NaCl solution

(31 -5 ot o e RS B30T ARCEING bk was chppmotbgbblid el |

| n THF (30 nBjOaéMencki830-di08pmeste eluuagsmrethdiit@meyﬁlohexarm-ﬁm? £9:1D: J()GO?l

g, 18.5 mol 0 it T Xiige was
t hen heat ed %ﬁ ;]Ffﬁ(tfeordﬂf})%&ﬁ& %ts%r co ('?179%?%{?; I@f3e5d£‘h?°1r’ 7]68% M§

M) was a@dem/{BBl‘lﬁ@v%(Mfrﬁ*Zl)N NaOH (1.4 m) and distilled Herr]O (2.1 nl).
The whol e m xture was dried with Na2SO4, filtered and evaporated to
afford a 15 light yellow oil (2.20 g, Exashple®8, 100 %. This oil was

di ssolved in pyr| di ne (22 m) and p-toluene sul fonyl chloride was added

(3.48 g, . %l, . . tﬁra igl rgied @t airbl ent tenperature for
1 hr. H err] S%#s g et and vi gorously

stirrred for 10 mn., extraction with Et QAc (2xI GOnl) and washing the

organi ¢ phase w (RSB&-Iﬂéthq::ysm3rd1hyﬂm—ﬂmgzﬂdb9~22@rbaxyj1c neid metlad eatyr (2.5

1, 1 P A0 SR U o | v
cycl ohexalfe- II_it 401: goﬁ]f)@ttd‘ )an ﬂt?emmrmﬁge”%c?%%r ﬁ’épﬂ‘oxy 2, 3-
di hydr o- benzg{;gﬁﬁ £ a/lll(IfEh&Y heatddeat 628 °€fo¥ 4AZnmifter &iilﬁlg@ﬂﬂ()\@@tﬂl)m.?. d

('\éﬂg ?gr ?]4) [ er / ed cautmusfy angﬁhe Iglxtz.u-é Lﬁ J(i 58 @B”i@%ﬁg&% ané) the

(S) - 5- Met hox filérale @xtuatted bﬁtiz Bt OA=(3R- ﬁfanﬂ)pthblextmtsi were washed Withasatd.

solution of Iy g L R tladiThe g6 Biione
(o1 SqabioR B0 e 9“‘%%%0%’35 81 aBd FappE
(an 1) e SHECY %ap SR SRRy N

ambi ent tenp gea)% S% Ffofl chﬂns% (Bhﬁ@ﬂ%&%ﬁ? Q%h&ﬂfomlﬂﬂcﬂ-%@ﬁ-zﬁeﬂiﬁ%lté%

%ghed W,[ ?Lr a yellow 011 41 g, 7.86 mmoit&e%) énm/e— {VTJ9 i?M*’ was filtered and

20 To 5-methoxy-1H-indole-2-carboxylic acid ethyl ester (5 g, 22.8 mmol) in
MeOH (150 ml) was added magnesium turnings (2.2 g, 91.6 mmol, 4eq.) and
the mixture vigorously mechanically stirred (10-30 °C) for 2 hr. 4N HCI was
added (to pH1-2), then 25% NH4OH (to pH 7), and the mixture extracted with

EtOAc (4x 100 ml). The combined extracts were then washed with satd. NaCl

25 solution (50 ml), dried (NagSOy) filtered and evaporated. The crude green oil
was chromatographed over SiOg (Merck 230-400 mesh) eluting with EtOAc-
nHexane (1:3) to afford the title compound (3.21g, 15.5 mmol, 68 %) as a
yellow solid Mp. 59-61 °C, MS: m/e= 207.1 (M*).

Example 65
30 5-Methoxy-1H-indole-2-carboxylic acid ethyl ester

5-Methoxy-1H-indole-2-carboxylic acid (10 g, 52.3 mmol) in EtOH (400
ml) containing 36% H2SO4 (7 ml) was heated under reflux for 18 hr. After

cooling the mixture was neutralised with 2N NaOH (to pH 7) and extracted



cold (4 [err]C) acetone (3x20 m) to afford white crystals 6 g, M. 183-190
[err]C. This solid was recrystallised twice fromhot EtCH (60 m) to
afford 4.0 g of white - 36-
crystals Mp. 190-194 [err]C. This materialgpas suspended in EtQAc (100 m)
and washed with 1IN HCO (50 m ), the acidic aqueous phase was extracted

Wi th Et OAgiflpBt0Ae (Skhﬁiﬁﬁﬁbt gorAbaid Exteyétcafére wasked Rdth wesmed with

Fora oS ReREohIEy 5 milidnal hpiosh Al SR chodp R apagles., o

11.8 mmol , 7ﬂ1ethox§©11—ﬂ$n@olaal canpekibuvacidyethyl lester as0d bdoth.soﬁﬂ-(BYSZ gr 43.3,

MS: nle= 194 ] 3, + Et OH) .

Exanpl e 53 8@@5’)% % #04%5% g yl%lg/ “%')enzé&I l)an 2-carboxylic acid 10
To a suspen3|on of 5- nethoxy benzofuran 2- carboxyllc acid (14 g, 72.8

mol ) i Br¢paratis a1 8% forn e BSpgkand@ds g, 437 nmol )

and the m xture was vi gorously rrechanl caIIy stirred for 2 hr keepi ng t he
tenperature below 30 [err]C. After 2 hExahjilel®8r nagnesi um was added (10.6
g, 437 mmol ) and the m xture stirred a further 4 hr again maintaining
the 15 tenperg .fterb6 hr | .
concent r at edt ; f S FEY R T €

the pH adjusted to 1-2 W|th IN sul furic acid. The crude m xture was
extracted with E(RBy2¢mondnethiyl-Zddihydra-benzofutaméeylemingdéi0waghbdOwi t h
Herr] O (2004ihh1), HiétHziERIAR l-eliEﬁ«fHeC(206 m%hqse?nmm)dmgn oms&zrmglaZSOfl

filtered and evapor ed to_af

0 |
recryst al 19 sdefQ mgRPH¥ e’feoﬂi’ﬁé?]é(ea I%dﬂ*ﬂ&& &Oaﬂlig’aé #hrr ‘“éi overn&gp’g ghreomg o
g, 47.4 mol teppiraiddre. SRR waS thén e%oﬂ%% ah@4thb fkidie was

Fol | owi ng t hehggrrﬁ%{:géraﬁlt Booq/'eg Slaéa(ﬂferckzh%oc Oun%?%ﬁgg%% Crﬁ2012- nas

pr epar ed.
(R) - 1- ( 5- et MeQH2(95:5) tu/provide (RS)-N-rbiomomethyll-3,34dihgdrebepzofaranG-yb-

methansulfonamide (516 mg, 94%) as an oil. MS: m/e= 305.9 (M-H*)

15 (RS)-2-bromomethyl-2,3-dihydro-benzofuran-5-ylamine was prepared
following the procedure described in example 44.

Preparation of the intermediates for examples 24 and 25.

20 piperidin-4-ol

(RS)-toluene-4-sulfonic acid 6-methoxy-2,3-dihydro-benzofuran-2-
ylmethyl ester (110 mg, 0.33 mmol) and 4-(4-methyl-benzyl)-piperidin-4-ol
(148 mg, 0.72 mmol) were dissolved in DMF (3ml) and heated at 130 °C for
1 h. DMF was then evaporated, the residue was dissolved in CHyCls (5 ml)

25 and washed with H20 (5 ml). Organic phase was dried over NagSOy, and
concentrated. The residue was chromatographed over SiOg (Merck 230-400
mesh) eluting with CH2Cla-MeOH(19:1) to provide (RS)-1-(6-methoxy-2,3-
dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol (80 mg,
66%) as a yellow oil, MS:m/e=368.4 (M+H*). '



pi peri di n-4- ol The title conmpound (2.40 g, 6.53 mml, 76% yield)

as a yellow oil Ms: me= 368.2 (MtH err]) [[err]][err] = -44.0 (c=1.0,
CHCl [err]) was prepared from (R)-tol uenesul fonic acid

5- met hoxy- 2, 3- di hydr o- benzof ur an- 2-yl net hy4g ester. 30 Fol | owi ng t he
general nethod of exanple 51, conpound of exanple 55 was prepared.
-37 - Examplé88pl e 55

(R) - Tol uenesul foni ¢ aci d 5-net hoxy- 2, 3- d| hydro benzofuran 2-yl met hyl ester

The title co U 4 r]C
MS: nfe= 3344 ! 29 ; ST 'E‘é e?
by chiral phester5 HPLC was prepared from

(R) - 5- met hoxy- 2, 3- di hydr o- benzof ur an- 2- carboxylic acid.

Exanpl e 56 (R) - 5- Met hoxy- 2, 3-di hydr o- benzof uran- 2(R) - car boxylic acid

-zla-ge?oz gl t(Jt8 6 0 EB gffr§(§7% c}gti((?}; gk%ﬁ%%lgt?ya%% %Mené%fz%aﬁr@gp-ﬂ_n@tﬂﬁml
carboxyli @ a 9er nbm°§9 N0 ééf’ n?ﬁ’t fm?o}hlﬁi
stirring CHCist(il Sninl) eltmét:mras addeﬂ)dn'gpwmela solntioni ¢fi p-at ed, the mixture

was 111t or ectolgosaiatytobloridd 1 md, 56 pdh C)‘l‘iwaf:%%aécﬁf’o%@%u}#g ajo ' ¢
af ford whi t ealowetlatioswarmOtogrooldn témperdimre Gaidewap GtirTed dusing 4 hanbefore the
recrystalli Ssﬁgﬁwﬁﬁfﬁg@r}?%}ﬁ@ ”gt o aé@wﬁéfeﬁfﬁcted vatH@szcl 2&&5t e

crystals M S su
m) and wésha)viembinediorsamis phases wer mﬁ@vaﬁ @g@conce
extracted w titheHidaftud %sf’dlﬂronidts n&tbrSidB(Merkt 23(@-%00\mﬁésil)t éie.ﬁmg

bvapor at ed t bk peRAe DO <&a3¢3‘z?rgvﬁdrr§’&‘33 ot e eaR PO o

2,3- d1hydro-benzofuran— -ylmethyl ester (120 mg, 72%) as a colorless oil,

MS:m/e=334 (M+).

To a solution of 6-methoxy-2-benzofuranmethanol (89 mg, 0.5 mmol) in
dioxan (3 ml) at room temperature was added dropwise SOClg (0.11 ml,
1.5 mmol). After 1.5 hr, the reaction mixture was concentrated at room
20 temperature under high vacuum. The residue was dissolved in dioxan
(3 ml) and treated with 4-(4-methyl-benzyl)-piperidin-4-ol (225 mg, 1.1 mmol).
After stirring 17 hr at room temperature, the solvent was evaporated. The
residue was taken up in H20 (4 ml) and extracted with CH2Clg (6x4 ml). The

combined organic phases were dried over NagSOy4, and concentrated. The

25 residue was chromatographed over SiOg (Merck 230-400 mesh) eluting with
CH2Cls-MeOH (19:1) to provide 1-(6-methoxy-benzofuran-2-ylmethyl)-4-(4-
methyl-benzyl)-piperidin-4-ol (140 mg, 77%) as a yellow oil, MS:m/e=366.3
(M+H+).

Example 70
30 (RS)-(6-Methoxy-2.8-dihvdro-benzofuran-2-vl)-methanol

A solution of (RS)-6-methoxy-2,3-dihydro-benzofuran-2-carboxylic acid
(158 mg, 0.813 mmol) in THF (2 ml) was added dropwise in a 0 °C suspension
of LiAlH,4 (31 mg, 0.813 mmol) in THF (2 ml). After 30 min stirring at 0°C,



(2.5 g, 12.9 mol, 65 %9 as a pale yellow crystalline salid M. 85-87

[err]C, M me= 194.1 (M+) [[err]][err] = +9.8 (c=1.0, EtOH).
Exanpl e 57 M xture of (1RS, 2RS) and (1RS,

2SR) - 2- [ 4- benzyl oxy-4- (4-net hyl - benzyl ) - 253.

pi peri di ne-1-yl nmet hyl ] -i ndan-1, 5-di ol 5- Benzyl oxy-i ndan- 1- one

Eg z’j g, 18 % ctijd ﬁilﬁﬁ%%’%@%ﬂ’ﬁ%&&to reflidt Y 30 mindtes. Tﬁéli'é‘ﬁdtidﬁzl de )
wer e hgét ed X e[@l"‘? ’Pc?P° U A??égr‘??&gﬁisi’fﬁceés?ﬁm ith ﬁ%@m (5 ]!
distilled H &N NaGE0.08 jl)pH,LQ 06 Afer 0mahitesedinindt zoamt he 30

t hak
T and ¢ he COmBERENRS BRUACRYES BAEE et i by RS fhabd Sbig i gt
m) and drd esvas ﬂi]teréxvsﬁ thetfiltraterwaseyapdrabedi Thcare%duemr ation. Th| S
oi | wes  dheshtGtabhed dvet 103 (MEH 23800 Bvédh) 3utthd withhHegaensi on

f
o' 50 mmol . EtAo (41 trpravide BS-G methew-2gofiydrodengofanmyD- the

mxture was hhéhadlbol Qﬂ@rﬂ%’ %Y ad QlcoboriasstdiEM8:/e=AB0RM+)Y he reaction was
quenched by the addi tion distilled Herr]O (2 m), 4N NaOH (4 ml) then

Herr]O (4 dStI red for m n Vi ous Th | 1 X%4U was
then dried 5 W|t i’ﬁq:‘?@roéido '&ff‘h ?ﬂipg"uge%wg?]tgﬁs
afford a w sanapared 0|I The crude pr oduct was chromat ogr aphed over
Sigerr] (Merck 230-400 mesh) eluting with CHerr]C[err]-MOH (97:3)
then CH2CA 2-MeOH (9:1) to afford a %@sﬁ am whi ch coul d be
crystallised from Et OAc- Et 20 af f or di ng 2RS and (1RS,

2SR) - 2-[ 4- benz Ioi<1y - pi perl di ne-1-yl met hyl ] - 10

4- 4rret I
\:. y

I ndan- 1, 5- di S-S0 = , 4.13 mol, 41 %9, M. 131-132
[err]C, M5 n e= 4584(|\/HrH+)
Exanpl e 58 Fietitlel conypoutthMS:-m/e=178 (M+) was Adrepatead froni 6-methoxy-2-
5-hydroxy-i n%ae'}lz%ﬁ?r%encg?‘ngﬁic ?a’.%id? mol ), KJ (0.6 9, 3.6
15 Following the method of example 53 the compound of example 72 was
prepared.

Example 72

(RS)-6-Methoxy-2,3-dihydro-benzofuran-2-carboxylic acid

The title compound Mp. 108-110 °C MS: m/e=194 (M+*) was prepared
20 from 6-methoxy-2-benzofurancarboxylic acid.

6-Methoxy-2-benzofurancarboxylic acid was prepared according to the
literature:

S. Tanaka , J. Am. Chem. Soc. 73, 1951, 872

(RS)-6-Benzyloxy-2-bromomethyl-chroman (0.52 g, 1.56 mmol) and 4-
(benzyl)-piperidin-4-ol (0.66 g, 3.43 mmol) in toluene (20 ml) was refluxed for

18 hr under argon. After removal of the solvent the crude mixture was
chromatographed over SiOg (Merck 230-400 mesh) CH2Clo-MeOH-NH4OH

30 (100:5:0.25) to afford the title compound (RS)-4-benzyl-1-(6-benzyloxy-



15 mmol ) and Klerr]Cerr] (6.17 g, 44.6 nmol) and benzyl bromde (4.66 m,
39.3 nmmol) in DMF (50 m) were heated at 100 [err]C for 1 hr. Addition
of Herr]O (150 m) and extraction with EtOAc (3x 50 m ), washing the
organi ¢ phase with satd. NaCl solutionf400 m) and drying with MgSO4

and evaporation afforded a brown solid. This material was recrystallised
twice from E&ﬂa Qn S{EML QY ad Rt 671€0 658, 1.85. thindl]86 %), 0%)
as yeIIowcr 'Féa -106 C, Ms me= 238.1 (MH).

Exanpl e 59 %NM 1-one 5- Met hoxy-i ndan- 1-one (8 g,
49.3 mmol ), and 4 tert butyl - 2-net hyl - 25 benzenethi ol sodiumsalt (11.92
g, 59.2 mvl) were heated at 142 [err]lkbmpl&ﬂr under argon. After
cooling to RT, water (80 rﬂ) was added foll owed by 1N HC (80 m) and
Et OAc (120 3 ! g 15 Iidye aqueous phase extracted

witg 5285\0 (I 100 - g B} ) extracts were washed with
sat sol ution and _dried wth t d 30

evapor ated. The (%@) fuRengy O%hﬁﬁhé'f)@ejiﬁagﬁéhmfl\ﬁl?aé@% @%'# 8?5((‘:5%an gf?éldilbd'
Wgsg) el gtz' ”Gafbdﬂ?lﬂi@?&aiﬂi@%@% &,23 88 miiobdasd allyd bhymiide (19.0damol) wege

g M) . >0, 6hrmPed in acetor{()ltnal at §0°%C £65¢ Xi:raﬁel\éjrud% mg%ure %asl\é% @ e= 148.2

Exanpl e 60 evaporated to dryness and chomatographed over SiO2 (Merck 230-400 mesh)
(RS) - 1- (5- VELhRilg Zvith CHYCLC THiS bitoded (RATIBIRNA 1oky A biBbHlethGD2Y | ) -

pi peri di n-4-
(RS) - 1- [510rretchmmam (0128 gh84mmal; 25 %h))asa whiteselid Mpy 61563 °C, MS m/e=

i ndol - 2-yl metghylq +X4 met hyl - benzyl ) - pi peridin-4-ol (300 ng, 0.576 mmol)
in t ol uene (1 m ) was added sodi um bi s(2-nmet hoxy- et hoxy) al um ni um
hydri de (3.5 Min THF) (0.66 m, Zgg rmitF; and the m xture refluxed
18 hr. After cooling, 2N NaCOH vvas jﬁpH 14, the m xture was
extracted with Et OAc (3x 25m) and the conbi ned extracts washed with
satd. Nad (7R enzyloxy-(chroman-2-yl)-methanol

To a stirred suspension of LiAlHy4 (0.352 g, 9.26 mmol) in THF at 10 °C
15 was added a solution of (RS)-6-hydroxy-chroman-2-carboxylic acid (1.2 g, 6.18
mmol) in THF (25 ml) over 15 min. After allowing to warm to ambient
temperature, 4N HC1 (25 ml) and EtOAc (100 ml) was added and the mixture
shaken. The aqueous phase was extracted with EtOAc (100 ml) and the
combined organic extracts were washed with satd. NaCl (50 ml), dried with
20 Na2S04 and evaporated. The resulting solid was taken up in acetone (50 ml)
then K2CO3 (0.94 g, 6.8 mmol) and benzyl bromide (0.81 ml, 6.8 mmol) were

added and the mixture refluxed for 18 hr. The reaction mixture was filtered,
evaporated to dryness and chromatographed over SiOg (Merck 230-400 mesh)

eluting with EtOAc-cyclohexane (8:7) to afford (RS)-6-benzyloxy-(chroman-2-
25 yl)-methanol (1.0 g, 8.7 mmol, 60%) as a white solid Mp. 80-82 °C, MS m/e=
270.1 (M*).

Example 76

(RS)-6-Hydroxy-chroman-2-carboxylic acid

(RS)-6-Methoxy-chroman-2-carboxylic acid (1.12 g, 5.37 mmol) and
30 pyridinium hydrochloride (11.2 g, 96.6 mmol) were heated together at 180 °C

for 2 hr under argon with stirring. After cooling to ambient temperature
H90 (100 ml) and EtOAc (50 ml) was added and shaken. The aqueous phase

was extracted with EtOAc (50 ml) and the combined organic extracts were



10 dried with (Na[err]SO err]) then filtered and evaporated. The residue
was chromat ogr aphed over Si 2 (Merck 230-400 nesh) eluting with Et OAc-
cycl ohexane-Et[err]N (9:10:1) to afford

(RS) - 1- (5- met hoxy- 2, 3-di hydro- 1Hi ndol - 2-_45.

yl met hyl ) - 4- (4- net hyl - benzyl ) - pi peridin-4-o0l as a viscous yellow oil (158.4

Exanpl (6) 143%3.@593 with %htd MRaONsBrutisy (50 i} hkid thed dried with Na2S04 and

(RS)-1-[ 5- Meewapgeated tolaffond RS f-hpdreny-chromanrrasboxylic acid 38 Jhits nyi - 4
(4- met kst HRN0Y4) ,rus@rmﬂiom 90 %) Mp. 175-177_°C(N£Sni|764=_l1®l4€1 avishl f oni c
acid 5-nmet hoxy-1-(tol uene 4- sul fonyl) 2, di hydr o- 1H-i ndol - 2- yl net hyl
ester (200 ng, 0.41 mmol) and 4-(4- et gyl - gr,#enzyl)-pi peridin-4-ol (337
ng, 1.64 mmol) were heated in nesityl eﬁ%afli‘g} for 20 hr at 140
[err]C. After cooling 4N HCI was added to' pHL and the m xture extracted
with Et OAG ( ERSr6-M POTNANE gydiic(aeifierr] S err]), filtered and
evapor at ed. Purlflcatlon of the crude materlal over Sigerr] (Merck 230-400

mesh) eluting w hh go%ﬁsl yﬁ&ﬁ%ﬁXﬁ?ﬁxE@[(ﬁm—H\&ha bhaéﬁcfﬂénzledrb 1id htid
25 conpound as Eandjﬂ?fcg (1'6%) ?300 1'11%‘3 in acggg }:ﬁ@@? m‘f) was Heated

(MeH[ err]). (220g,10mm0
g 38) - 50: ugnela‘&etaﬂd @6 5 haairddr 4 bbogpherd éﬂhﬁhegéns'ﬂ]hé@ayél)rsﬂw&&sdl hydr o-
i ndo yl.me o

(RS) - ( 5- met hESHR °Z¥§ %@m ?11’#°“n‘8|"a}1’°5a£7 d to.afford (RS} S gpethyygelpgman-2
m"rDI) p- 1ol manbrsmlfcoam;d (216)|4§]g :918 neipk g) 8s y(sllmtﬂ)b crystaletMpl éﬁl;i&(‘&ﬂ
, 1.48 mmo ylam no pyridine (2 ng) were stirre or 18

hr at RT in &F%@%rr?ﬁ?’s m). INHJ (10 m) was added the mxture
extracted

CH err] d [ er ity Dx Cobep et. ghd/. tmdegk‘ﬁ%t]@%%&aﬁztw%t ﬁndl‘@l@ \&qua&]ﬁe&n

(20 M) and Qi gdpeialRrel).; 19TE 14, 788-766.€r i al was chronat ographed over
Si @ (Merck 23D-400 nesh) el uti ng ‘Wi th Et OAc- cycl ohexane-Et 3N (9:10:1) to

Example 78

15 (1RS.2RS)-1-(6-Benzyloxy-1-hydroxy-1,2.3 4-tetrahydro-naphthalen-2-
ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol

(RS)-6-Benzyloxy-2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-ylmethyl]-
3,4-dihydro-2H-naphthalen-1-one (1.30 g, 2.77 mmol) in THF (15 ml) was
added dropwise to a suspension of LiAlHy (0.6 g, 15.5 mmol) in THF (20 ml)

20 over 15 min (5-10 °C) and then stirred at RT for 2.5 hr. Distilled H20 (1 ml)
and 4N NaOH (2 ml) followed by further H20 (2 ml), was added to quench the
reaction and stirred vigorously 15 min., the mixture was then dried with
NagSO0y, filtered and evaporated. The resulting crude liquid was
chromatographed over SiOg (Merck 230-400 mesh) eluting with CH2Cle-

2% MeOH-NH4OH (100:5:0.25) to afford the title compound as a white foam
(0.75 g, 1.6 mmol, 57 %), MS m/e= 472.4 (M+H+).

Following the general method of example 78, example 79 was prepared.

Example 79

(1RS,2RS)-1-(6-Benzyloxy-1-hydroxy-1,2,3.4-tetrahydro-naphthalen-2-
ylmethyl)-4-benzyl-piperidin-4-ol



afford the title conpound as a yellow oil (172.8 ng, 0.35 nmol, 76 %, NS
5 me= 488.0 (M-H+) . Exanpl e 63

(RS) - (5 Met hoxy- 2, 3-di hydr o- 1Hi ndol - 2-yl ) - met hanol

(RS) - 5- net hoxy- 2, 3- cI I hydr o- 1H-i ndol e- 2-cagboxylic acid nethyl ester (2.5
g, 12. 06 mml) in THF (130 m) was added dropw se to a suspension of 10

R Gy i g Thg MR phmilusid SFhE bbraifRd abiPoflotifhe of IS EeL 58 fdnrg “
H err]O (20 MyHiks prepareddifron: (RS)-8(4thenzylidthpdnerytniperidin-drdmetbyhr 6

then filtere th EtQCAc (3x 50 m), the
extracts vvergeﬁggh;e{g%\ﬂ#tdhhis’%%(%gﬂtﬁaﬁﬁg{éﬁ%%?lﬁqeon (50 M) , dried (Na2SO4)

filtered and evaporated. The crude oil 15 was chromatographed over Si Q2

(Merck 230-400 nesh) eluting with CHerr]dJ[err]- MeOH (9:1) affording
(RS) - (5- et hoxy- 2, 3-di hydro- 1Hi ndol - 2-yl ) - et hanol as a yellow oil
(1.41 g, 586 mol, 65 %, M nfe= 17ExanipleB0

Exanpl e 64 (RS) 5- Met hoxy 2, 3-di hydro 1H i ndol e- 2-carboxylic acid

met hyl ester ! Xy- ] ter
(59, 22.8 ’ ‘ Taed e :&r}gﬁsﬂ %429,
91.6 mml, 4dihydro-2H-naphthalgpsk-gne vi gorously mechani cally stirred (10-30
[err]C) for 2 hr. 4N HC was added (to pH1-2), then 25% NH err] OH (to

th 7), t and t het MEXBeth £y lsﬁy-uasétﬁqoit% h26 5Em@9a5 l),(f-{@-ﬂ&lslﬁ-benﬂiﬁ—pﬁ:péﬁﬂ_ fied
extracts were Sa SOl-U Ll
(Na2SO4) fi | 9 %Y%mgﬁ&%ﬁﬁ@& #Wé“'\@g é@?f"&%ﬁeﬁyge&y&o 15§, § Samel)
chr omat ogimplir OMR(108ml) weré hebad it 23004[(05 lﬁdsm JThe eruidegmisituire Bra@Ac-

He 1:3
e o st 3 4 s e T, D, i ORI i o
Exanpl e 65 4006 mb: Ebe pqueous phiage wassfusbsn a:;tra@ted with EtQAe £100 ml) and
5- Met hoxy- 1Hthaq@hfhided ¥rBoN ditra@kdydsHb dtwied withsakd NACESdMitioh0Q 00

ater o 381>3§éfem§r£$ eflirsdindotostiRliR A iantlien 8. 07 1) "o

extractedi1s Chromatography over SiOg (Merck 230-400 mesh) eluting with EtOAc-EtgN
(19:1) afforded (RS)-6-benzyloxy-2-[4-hydroxy-4-(4-methyl-benzyl)-piperidin-1-
ylmethyl]-3,4-dihydro-2H-naphthalen-1-one as an amber oil (1.34 g, 2.85 ml,
57 %), MS m/e= 470.3 M+H™).

20 Following the general method of example 80, example 81 was prepared

Example 81

naphtalen-1-one.

The title compound was obtained as a yellow oil MS: m/e=456.6 (M+H),
prepared from 6-benzyloxy-1-tetralone, 4-benzyl-4-hydroxy-piperidine
hydrochloride and paraformaldehyde.

Example 82
30 6-Benzyloxy-1-tetralone

6-Hydroxy-1-tetralone (10 g, 61.65 mmol), benzyl bromide (8.1 ml, 67.82
mmol) and K9CO3 (21.3 g, 154 mmol) in acetone (40 ml) were heated under

reflux 2.5 hr. Following filtration and evaporation of the solvent the crude



-41 - with Et OAc (3x 150m ), the conbined extracts were washed with 10%
NaHCO err] (2x 25 m), dried (MgSO err]), filtered and evaporated to afford
5- met hoxy- 1H i ndol e- 2- carboxylic acid ethyl ester as a brown solid
(9.52 g, 43.3 mol, 82 % M. 154-155 [gfr]C, Ms: nmle= 219.1 (M+). 5
Preparation of the internmedi ates for exanples 22 and 23

Exanpl e 66 N HCI artioned between H20 (150
(RS) - N-(2-Br glrfagﬁ%t wasza cédlg ed t((}rpoH %gvnlg%flurglr? SaI%/dI‘ nﬁleansil feoe n mzcﬁf
ag W1

(RS) - 2- br onomd) Apd- étQAg Kh@deJ bEhe gnueans phase
nmol ), met hapgeAc190 1B id fe édfSctitiridd Nag80)) filkéra a(mBevaugoramd to0 80

nol ) were di d CH 50 mi

Toom ¢ enp DR rienazle hte Rl o =D ARBES FBHY ST 6o PO FEP %)
chr omat ogrsapivesl IR.200 SCORIS Mie< k25230(MI30. rresh) eluting with CHerr]dJerr]-
MeOH (95:5) to provide (RS)-N-(2-bronmonethyl -2, 3-di hydro-benzofuran-5-yl)-

nmet hansul f onam de (516 ng, 94% as an ﬁ'xlanggﬁssm e= 305.9 (MH+) 15
(RS) - 2- br omonet hyl - 2, 3-di hydr o- benzof uran-5-yl am ne was prepared

fol l ow ng the procedure described in exanple 44. Preparation of the
i nt er medi at ew and 25.

Exanpl e 67
(RS)-1-(6- Met hoxxs-me&l&tyhméﬁ-ahﬁi&( @0, A532myn g1 iviay |tb.kén h-inet 8% [HBe (270 ) -

20
o ot by~ 5 At 4G, them SRR e b fiietof 8t Pistilled Ha0 (L1
and 4- (4- pet kyds b)&dlad/wlt}pcmdmgitmtmmand the @reﬂpmgtedf)s nglt

di ssol ved in 2 J)ﬂ ag&g@ S&Préfso Va&i]l cre]f;oﬁlOEtOH-H%Ol'M%émﬁ'dt

evaporated, t %bgém%g%agg oC,

Alerr
washed with ﬂa[yeirpmlastmlpne@s ige gﬁh@& $§Hnebg1
concentr at ed.\j§hg/d-cs6glnemgs chronat ographed over Si Q2 (Merck 230-400

Example 84

15 (RS)-1-(6-Methoxy-1,2.3,4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-methyl-
benzyl)-piperidin-4-ol

(RS)-Toluene-4-sulfonic acid 6-methoxy-1,2,3,4-tetrahydro-naphthalen-
2-ylmethyl ester (1.32 g, 3.81 mmol) and 4-(methyl-benzyl)-piperidin-4-ol
(3.13 g, 15.24 mmol) in mesitylene (100 ml) was heated at 140 °C for 20 hr.

20 Following evaporation of the solvent the crude material was partioned
between CHzCls (50 ml) and 5% NaHCOg3 (30 ml), the aqueous phase was
extracted with CHoCl2 (2x100 ml) washed with satd. NaCl solution (50 ml),
dried (NasSOy), filtered and evaporated. The crude product was
chomatographed over SiOg (Merck 230-400 mesh) eluting with EtOAc-n-

25 Hexane (1:3) then (1:1), to afford (RS)-1-(6-methoxy-1,2,3,4-tetrahydro-
naphthalen-2-ylmethyl)-4-(4-methyl-benzyl)-piperidin-4-ol as a white solid
(972 mg, 2.56 mmol, 67.3 %), Mp. 91-94 °C, MS m/e= 880.3 (M+H™).

Example 85

(RS)-Toluene-4-sulfonic acid 6-methoxy-1,2.3.4-tetrahydro-naphthalen-2-
30 ylmethyl ester

(RS)-(6-methoxy-1,2,3,4-tetrahydro-naphthalen-2-yl)-methanol (939 mg,
4.88 mmol), p-toluenesulfonyl chloride (934 mg, 4.9 mmol), triethylamine
(1.12 ml, 7.88 mmol) and N,N-dimethyl aminopyridine (10 mg) in CH2Clg (10



mesh) eluting with CH2O 2- MeOH(19: 1) to provide (RS)-1-(6-nethoxy-2, 3-
di hydr o- benzof ur an- 2-yl net hyl ) - 4- (4- net hyl - benzyl ) - pi peri di n-4-ol (80 ng,
66% as a yellow oil, MS:m e=368.4 (M-H+).
-42- - 4gxanpl e 68
(RS) - Tol uene-4-sul fonic acid 6-nethoxy-2, 3-di h dro-benzof uran- 2-yl net hyl
est er ml) wad tﬁ"rﬁd) Eb‘%éﬂﬂ@r At ambient temperature for 24 hr. Acidification with
(RS) - ( 6- et holé(yl_I E—#ll r'o- benzof an- 2-yl)- thanoL o 10% 0.5 mmol ),
EC3N (0.1 i INGHEL RS, emfgstion qhihe sagieo ¢ yith }t?&far??&“[ b1 (1.
m) at Ofer rd@imﬁim@sm) diltpitioncand eohporativroaffprded the crude product which

C

¢

I | f ' : | ]
) et e e 10 B o SR WA B

ol

al l oned to WP
addi ti on ef Hegang (1:82 torafford tee ainleemmpcp;méaswa@l@lmlemigéﬂ-ﬁﬂ tgh 3.95

CHerr]d[er 2 ) n 72O R0DG: rgani ¢ phases were dried over Na2SO4,
ol 81 45 NI R M D e 6 o]

and concentr s ‘chromat ogr aphed over Sigerr] (Merck

230- 400 nesh) eluting wi t h nHexane- Et OAi gé: 1) to provide

(RS)-tol uene-4-sul fonic acid 6-nmethox ple

2, 3-di hydr o- benzof uran-2-yl net hyl ester (120 ng, 72% as a colorless oil,
1

M5: m e=334 (
_}_- (6- I\/E][ hoxy- e][lzof uran- 2-yl net hyl) - 4- (4- net hyl - benzyl ) - pi peri di n-4- ol
0 a solution o TRt h - 2- )3

i oxan (3 1) at CPOORTPenas 2t e e g iAPshenth ot P abid iyl

1.5 mol )10 Aester (1.39 £r5.98 emobaiet THF (R0l wageasded drenwis tia SUSPORHOR0

tenperature Hﬁﬂﬁ&l}%myﬁgwmﬁﬁhﬁldwat OUR) Y@ ovel 35 ehedHeredctisarwas (3

m) and treated wt 4-(4-rrethg| - benzy] )-gl p r'@gl: n-.4- ol @%5 0, . 1. ).

After stirri ﬁ@@ﬁfwlahrﬁbm,tt R augniched bythe aadition of AN Nal ot(%%é%l)%e

r gs I4 dlrlﬂ e Wa? hwteﬁ (20 1y, After klicring vigbrandy €t 18eharthd idixtieewad Gkbrctéd

(6x ). With EtOAc (25 ml), the aqueous phase was further extracted with EtOAc (2x

15 25 ml), the combined organic extracts were washed with satd. NaCl solution
(30 ml), dried (NagSOy) filtered and evaporated to give the crude product as a
clear oil. Chromatographic purification over SiOg (Merck 230-400 mesh)
eluting with EtOAc-nHexane (1:3) produced (RS)-(6-methoxy-1,2,3,4-
tetrahydro-naphthalen-2-yl)-methanol as a colourless oil (989 mg, 5.14

20 mmol, 86 %), MS m/e= 192.1 (M*).

Example 87

(RS)-6-Methoxy-1,2.3.4-tetrahydro-naphthalene-2-carboxylic acid ethyl ester

(RS)-6-methoxy-1-0x0-1,2,3,4-tetrahydro-naphthalene-2-carboxylic acid
ethyl ester (2.0 g, 8.05 mmol) in MeOH (20 ml) and Pd/C (10%), (200 mg) was
25 stirred vigorously under a hydrogen atmosphere for 3 hr at ambient
temperature. The catalyst was removed and solvent evaporated to afford an
oil, which was purified by chromatography over SiOg (Merck 230-400 mesh)
eluting with EtOAc-nHexane (1:9) to afford (RS)-6-methoxy-1,2,3,4-
tetrahydro-naphthalene-2-carboxylic acid ethyl ester as a colourless oil
30 (1.88 g, 6.14 mmol, 76 %), MS m/e= 234.1 (M+).



conbi ned organi c phases were dried over Na2SO4, and concentrated. The 25
resi due was chromat ographed over Si 2 (Merck 230-400 nmesh) eluting with
CHerr]C[err]-MeOCH (19:1) to provide

1- (6- net hoxy- benzof uran-2-yl met hyl ) - 4- (4-.49.-

met hyl - benzyl ) - pi peridin-4-ol (140 ng, 77% as a yellow oil, M m e=366.3

( MtH+) . Example 88xanpl e 70 30

(RS) - (6- Met hoxy 2, 3-di hydr o- benzofuran P) net hanol A sol ution
of (RS)-6-ne ' _

0. 813 nmol ) YRLERQS . SO oW S e T 4 1 i

of LrNH[err&alrrg 0813 mml) in THF(2 n1) After 30 mn stirring at

0C, -43 - the reaction

mxture was al | opgg. & Xgejglhtgioﬁ?g%?g 5875 fto )Tla?e &E'ate (20‘6<£d1rf7(‘}"25

then cooled to O err uccessr ve y vvr

5N NaOH (. ommb)) andsodiom bydrife (3106cs, 240 &maimoblswerq ?Wf& té?geﬂb‘%rﬁt 65
tenperature, e tmmoecme%f QB'lﬁV\@&téiychﬁhgrglh&Qi aestic adide(150mdR50 ned
solid 5 was f| |t redS aagﬁé &r Iélr %ﬁ a ﬁﬁgr at ﬁj [ﬂ _]LESI due was

E{] Bz(r:ra E Zgrl?pggaa;éﬁ?ed 20 &E@%&ﬁe&%ﬂ@dgﬁa&dd ﬂhyglezld:zg:;a& daken quinr)e EtOAc
ol I'owi ng. t el A0 0B 1/ Aid SR, theldiniPols *’Z%s%p“‘@s gtracted with
prepared.10 EtOAc (22100 ml) and the combined organic exirgste was ed w1th satd NaCl
6- Met hoxy- 2- QS!&‘PJ:#’ Mb%ﬁ%d (NagSOy), ﬁliféiedtaﬂd 28RBROTRE cMEd A qu

(M+) was prepared from 6- benzof :il ﬁ]ﬁ&%yl i C

Fol | owi ng th@vaﬁe@m'@‘éalbtse@féﬁm@%é
yellow solid (8.3 g, 33.4 mmol, 58 %), MS m/e= 248.1 (M+).



prepared. . S | Exanpl e 72
(RS) - 6- Met hoxy 2s | Mgbao benzof uran- 2- carboxylic acid.. .. ... The title

corrpound’l"l\x‘{as_he rlC Ms: ml e=194 (M+) was prepare
o il i T . il
literature: S. Tanaka , J. Am Chelafee 73, 1951, 872

Exanple 73 25
(RS) - 4- Benzyl - 1- (6- benzyl oxy- chr oman- 2- yI met hyl ) - pi peri di n- 4- ol

(RS) - 6- Benzyl oxy: 25 br ononet chroma 52 g, 1.56 mvol) and 4-

(benzyl ) - pi peri dt nA£F°6‘Fp‘(‘§1‘£§%§he @% in toluene (20 m) was refl uxed
for 18 hr under argon. After renoval of the solvent the crude m xture
was chr omat ogr aphed gver Si Q2 (Merck 230-400 nes

CH err]C [err]-MeOHNH € r]O—lSO 1005 S5)ah 0 aff Bfe title conpound
(RS) - 4- benzyl - 1- (6- 7RQ g o

-44- chroman- 2-yl ng ) rgl-perl d| n- 4 ol i-,I (0.6 g, 1.35
mol, 86 %, N5 4 #3457 ( MHH) "

Exanmpl e 74 (RS) -'6- Behzyl oxY- 2- br oromet hyl - chr omarR® 5 |
(RS) - 6- Benzyl oxy- (chr omeR: 2-yl ) - met hanol (0.97 g, 3.58 mol) and 1,1'-
car bonyl di i m dazole (0.58 g, 3.58 nmol) and allyl bromde (19.9 mmol) were
5 wherein
X denotes -O-, -NH-, -CHs-, -CH=, -CHOH-, -CO-, -S-, -SO- or -SOg-;
R1-R¢ are, independently from each other hydrogen, hydroxy, lower-
alkyl-sulfonylamino, 1- or 2-imidazolyl or acetamido;
R5-R8 are, independently from each other hydrogen, hydroxy, lower-
10 alkyl, halogen, lower-alkoxy, trifluoromethyl or trifluoro-
methyloxy;
aandb are, independently from each other, double bonds or not, wit the
proviso that when "a" is a double bond, "b" cannot be a double

bond;
15 n is 0-2;
m is 1-3;

P isQorl

and pharmaceutically acceptable addition salts thereof.
2. A compound according to claim 1, wherein X is -O-.
20 3. A compound according to claim 2, selected from the following group:

(RS)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-
benzyl)-piperidine-4-ol,
(RS)-4-benzyl-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-
piperidine-4-ol,
2% (RS)-4-(4-fluoro-benzyl)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-
ylmethyl)-piperidine-4-ol,
(RS)-4-(4-ethyl-benzyl)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-
piperidine-4-ol,
(S)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-benzyl)-
30 piperidine-4-ol,

THIS SHEET HAS BEEN
REPLACED

——



heated in acetonitrile at 80[err] Cfor 4 hr. The crude
evaporated to dryness and chonmat ographed over Si Q2 (Ner"IHHmmlmml [l;

eluting with CHerr]CdJ[err]. This afforded (RS)-6- benzyloxyo Lbr enoset
10 chroman (0.28 g, 0.84 mml, 23 % as agfite solid . 61-63 [err]C, M
m e= 332.0 (M+). Exanpl e 75

of Li AlH4 (0.352 HF at 10 [err]C 15 was added a sol ution
of (RS)-6-hyBH n- 2-carboxylic acid (1.2 g, 6.18 mmol) in THF

& 134 5 s IV bt i b st
agueous phasgﬂb&fg g%?éé‘t‘@ﬂ' \t }]FP“EP‘&{&G ‘fgggﬁH‘ dﬂ&% conbi_ned
organi ¢ exst ract s(REx-N- %%hy@m&&mb ) benzﬂd_pmpqndmﬂ-balmrethylb@&

Na[ err] SO err g}(& -ylltﬁl%gﬁgﬁé”%ﬂmaiﬁﬂeq was taken up in acetone

(RS) - 6- Benzyl oxyyoh ggaglga ré,%x?)g G-(Nenzofuran-2-ghﬁ@t}i371)3-f41-(l4tdiﬂofdeéﬁiyﬂD-On
1é’l¢r

(50 m) err and benzyl brom de (0.81
m, 6.8 rrm)l) wer e added and t he tur que%efor g)ﬁ?r The
reaction m xt ur edwdscqmpeand gccord mé\?&[?i?l&‘% r&?"} -

chr omat ogr aphed over Si Q2 (Merck 230-400 rresh) eluting with

Et CAc- cycl ohexang @cc?ﬁl bﬁndfafcebfﬂlﬁgﬁb -diaine Az \sebocyed Erumriive-f2llogdng group:
yl)-nmet hanol (1.0 I/J 60% as a white solid Mp. 80-82 C, M5 nie=

I eI . RS ) (AR . fvirony & DL S iperiine 1

(RS) - 6- Metthoyymebhylendanehpbiel i ¢ acid (1.12 g, 5.37 mol) and 30

pyri dini um fydr o¢pkargres). { 11,6ty dPbin1 MBI tethliy di6aidththalis b9 lmathyBA.- C
for 2 hr under araﬁg w t'h strr ,R’ ’cooling to anbient tenperature

g er
H err] O (100 ﬁ‘ln,ﬂe henaxh)-ping l}e'\%a%l aflied and shaken. The aqueous phase
was extracted w (IRESHE)-2%48-benpyhahydrexy-pigeriditect-yhniethgkté-hydsoxer e

"4s - 1,2,3,4-tetrahydronaphthalen-1-ol.
15 6. A compound according to claim 1, wherein X is -CHg- or -CH=.
7. A compound according to claim 6, selected from the following group:

(RS)-1-(5-hydroxy-indan-2-ylmethyl)-4-(4-methyl-benzyl)-piperidine-4-ol
and
(RS)-1-(6-hydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-(4-
20 methyl-benzyl)-piperidine-4-ol.

8. A compound according to claim 1, wherein X is -NH-.

9. A compound according to claim 8, selected from the following group:

(RS)-2-[4-hydroxy-4-(4-methyl-benzyl)-piperidine-1-ylmethyl]-2,3-
dihydro-1H-indol-5-ol.

25 10. A compound according to claim 1, wherein X is -CO-.

11. A compound according to claim 1, wherein X is -S-, -SO- or -SO2-.

12. A medicament containing one or more compounds of any one of
claims 1 to 11 or a pharmaceutically acceptable salt thereof for the treatment

of diseases.
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vashed with Sath AR, el tion (50 M) and then dri ed Wi il |
evaporated to a r oxy- chr oman- 2- car boxyl i éhlﬂml |H“‘
crystals (0.94 "l HQO% Mp. 175-177 [err]C, «me= 194 1 s( Mr) .
Exanple 77 5 ( chr oman- 2- carggaxyl i c acid A
vigorously stirred mxture of 6-nethoxychronmenone-2-carboxylic acid

g} 2. t20dg, 10 {mgl 13.98 Qngﬂfc&de%ﬂ%ccoﬁéﬁg t8@laibd 1qu£ itRe Q?éd&nfj&&ooﬁﬂi)s%%%

eate er or,. 5, hy, under  an_atnopsphere o rogen e
Cotalyst wacbesed pibbEpeiis intications fo NBUIR RepRtr Ry ps A EC

(RS) - 6- met hoblpckérs) velich- intDuda abatey formsaof fdeGrbdbgegerstidn ranked 98Y), s
yel | ow sh crystals 131-135 [ e . = . . it: N
Conen et al SrgRe ol hrdiy triidng, A Shronis Hed dndbabeenation sypir'ah

al, J. Med. AlsheimerG7disegse, Pagkingens's disease, Huntington's disease, ALS

Exanpl e 78 ; ; ti iated with

(RS 2Rs) - 1- (Rgtrophis Later ff%?;!sg,afds ngurodegenoration aspotiafed with
yl met hyl ) - 4- pacteral pelerepis) | generagion associated with)bagtepal or Firalo.

[ 4- hydr oxy- 4{féctiehBYy! - benzyl ) - pi peri di n-1-yl nethyl] -
3, 4-di hydr o- 2H napht hal en-1-one (1.30 g, 2.77 mmol) in THF (15 m) was

dded d i t i f LiATHA (0.6 _a, ) iNeIHRF .(20 ni
e 910D 5 ! Sy SUSREIERST Shobltd ot o b RREREE 20, )
Herr] O (10 ntlpim 1, svldchiprideess c@mpirisebol | oned by further Herr]O (2 ),

was added to quench the reaction and stirred vigorously 15 mn., the
m xture was &j‘enréi{étﬁ% W dotmpoundVe2 8% formule’ €d and evaporated. The
resulting crude |1 quid was chromat ogr aphed over Si Q2 (Merck 230-400

mesh) eluting with CHerr]d[err]- o MeOH NH err] OH (100:5:0.25) to afford
the title conpound as a white foam &0.75 % 1.6 mol, 57 %9, M5 me=
472. 4 (MtHt) . Fol | ow ng t any £ é)eLof exanpl e 78, exanple 79
was prepared. b Exanpl e 79 30

(1RS, 2RS) - 1- ( 6- Benzyl oxy- 1- hydr, 7413 t et rahydr oqpapht hal en- 2-

R4
wherein R1-R4, X, a, b, n and m have the meaning given in claim 1

15 and L is OH or a leaving group, for example, halogen or -O-tosyl,
with a compound of the formula

R5
6
OH R
HN
(CH2)p R’
i
RS

wherein R5-R8 and p have the significances given in claim 1,

b) reacting a compound of the formula

R" O

wherein the substituents have the significances given in claim 1,

THIS SHEET HAS BEEN
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yI met hyl ) - 4- benzyl - pi peri di n- 4- ol S
46 The title conpound was obtained as a col ourI i .
recase o (M. prepared (ron i
(RS) - 2- (4-benzyl - 4- hydr oxy- pi peri di n-1-yl_mggt.hyl ) - 6- P
benzyl oxy- 3, 4- di hydr o- 2H napht hal - en- 1- one. 5

Exanpl e 80 yith 4 Rehfoudf ey 1 Yorfaula

[ 4- hydr oxy- 4- (4- et hyl - benzyl ) - pi peridin-1-yl methyl] -3, 4-

di hydr o- 2H napht hal en- 1- one 6- Benzyl oxygs 1-tetral one (1.26 g, 5
mmol ), 4-(4-nmethyl -benzyl) - pi peri di n- 4-ol lkpydrgghloride (1.20 g, 5
mol ) and par af or mal dehyde (150 ny noHl ) 1 (10 M) were heated
at 70 [err]C for 17 hr. The ccHdgNm xt)}re was partitioned between
distilled Herr]O (150 m), 25 %N@r[@wp( Rd Et OAc (100 m).
The aqueous phase was further extracted with Et Qc (100 m ) and t he
conbi ned organic extracts washed twce wth sat | ution (100

m), dried Na2SO4 filtered and evaporated to afford an orange oil. 15

Chr omat ogr aphy over Si Q2 (Merck 230-400 nesh) eluting with Et QAc- Et 3N
(19:1) afforded

(RS) - 6- benzyl oxy- 2-[ 4- hydr oxy- 4- (4- et hyl - benzyl ) - pi peri di n- 1-

yl met hyl ] - 3, #r thé péésentt-of qrivafminedidéhpde tagivena aohpourid of theforgpula 85
57 %9, M5 mle= 470.3 (MtH err]). 20 Follow ng the general met hod of

exanpl e 80, exanple 81 was pr ep%r ed

Exanpl e 81 Rt
(RS) - 2- (4- Benzyl - 4- hydrgky- i di n(cl-rzme YO 8- be 3 4-di hydr o- 2H

- napht al en- 1-one. 2 itl e coNpound was o ed as a yell ow
oil MS: nfe=456.6 (MFH+)3, (CHz)p
R
R4
5 1A

wherein m is 1 and the other substituents have the significances
given in claim 1,
or

¢) dehydrating a compound of the formula

R5
R!' OH RS
(CHe)p R’
R® (CH2)n RE B
10 R*
to give a compound of the formula
. RS
R1 RG
R% - G T\
(CHo), R7 IC
R® (CH2)n LY
R*
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prepared from 6phenzylRpkenkebifed al one, 4-benzyl - 4- hydroxylfl peridine "~

rggagf:gl grzi d&%i!ﬁﬁ%\“l%ﬁﬂ!\??; one 6- Hydr ox ”mm"mmmw
g, 61.65 mmmol), (8.1 m, QK482 mol ) and Kerr] @ err

(21.3 g, 154 mmol) in acetone (40 m) were heated under reflux 2.5 hr.
Fol lowi ng filtragheriaid 1§Vlaﬂﬁﬂ%hb%h&f sﬁbﬁlﬁﬁn“li@ Blavk h;ﬁecdig'ﬂﬂicances

-47 - mat eri gl was :i\ fied to pHL wwth 1IN HC and parti oned between
Herr]O (150 gHen R £ E’c‘@)&e (150 m). The aqueous phase was further
extracted wdh Et OAc (100 ml) and the extracts dried (Na2SO4) filtered
and evaporated to afford 6- benzyl oxy-1-tetral one as an orange solid

Exampl o b3 O Ehsifoe foppdlhd BOE forititd fA R Bsotmiound Mine . (o

g, 453 rmﬁl)fomma nOIUp |n 48%HBr (270 m) at 4 [err]C, then stirred
at anbi ent tenperature for 4 hr. Distilled Herr]O (11) 10 was added with

cooling to 4g) erddferdythti ?apé(ﬁﬁ?gﬁﬁgto@d,héthﬂuws filtered, washed
with Herr]0 and recrystalTised twce fromEtOHHerr]0 (4: 1) to afford 6-

hydroxy-1-tetral one as a beige solid (59.7g, 368 nmmol, 81 %s, M. 153-155

[err] C, M5 nfe= 162. 1 (M+).
.. 0
RS

Exanple 84 15
wherein the substituents have the significances given in claim 1,

(RS) - 1- ( 6- Met hoxy t ef T oy dpds AT Nen- 22@ et h
benzyl) - pi per| di n (RS) Tol uene- 1(CEg))
ahydro- pt'(

6- met hoxy-1, 2, 3, 4 | en-

or

10 f) reacting a compound of formula I, wherein one of R1-R¢ is an amino
group with a lower-alkyl-sulfonyl halogen to give a compound of formula I,
wherein one of R1-R4 is a lower-alkyl-sulfonyl-amino group, or

g) hydrogenating the isolated double bond in a compound of formula I, or

h) cleaving off (a) hydroxy or amino protecting group(s) present as (a)
15 substituent(s) R1-R4 or as X' = -N(protecting group)-, or

i) oxidizing a compound of formula I, wherein X represents -S- or -SO- to
yield the corresponding sulfonyl (-SOg) compound, and

j)  if desired, converting the compound of formula I obtained into a
pharmaceutically acceptable addition salt.

20 15. Compounds according to any one of claims 1-11 whenever prepared
by a process as claimed in claim 14 or by an equivalent method.

16. The use of a compound in accordance with any one of claims 1-11 for
the treatment of diseases based on therapeutic indications of NMDA receptor
subtype specific blockers, which include acute forms of neurodegeneration

25 caused e.g., by stroke and brain trauma, and chronic forms of neuro-
degeneration such as Alzheimer's disease, Parkinson's disease,
Huntingtoh's disease, ALS (amyotrophic laterial sclerosis) and neuro-
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2-yl methyl ester (1.32 g, 3.81 mmol) and 4-(net hyl -benzyl’) ﬁ(yerl di n-4-ol”

(3.13 g, 15.24 mmol) in nesitylene (100 mM) was heated at mmﬁmrﬂ "fo

hr. 20 Fol | owi ng evaporation of the solvent the crude mat
parti oned between CH err]C[err] (50.m5)- and 5% NaHCJ err] 30"rr13 % he
aqueous phase was extracted with CHerr]dJerr] (2x100 m) washed with

_Sl_ﬁt d. NSCI Sdﬂ(géh??&'bﬁé(&s%&ated Wlﬂ'[ bﬁ&e%%@%al 1hfédtﬁfrﬂ('3/oeﬁftdii' tgl\ggpz(f)gt ed. "
e crude product was cho over r nmes
el uting wi Frmemtﬁreza” %&%fﬁﬂ OPﬁ%‘ﬁn’(lg sl})c ?l‘(‘f'oé)féo&nﬁf

(RS)-1-(6-nethoxy-1, 2, 3, 4- tetrahydro-

napht hal en- 2-yl mrme nzﬂve(rn;mmah)ﬂermbeﬁr)a despribedi n-4-0l as a white solid
(972 mg, 2.56 mmol, 67.3 %, M. 91-94 C, M5 me= 380.3 (M+rH+).

Exanpl e 85 (RS) -Tol uene-4-sulfonic agid

6- met hoxy-1, 2, 3, 4-t et rahydr o- napht hal en-2- 30 yl met hyl ester

(RS) - (6- et hoxy-1, 2, 3, 4-t etr ahydr o- napht hal en- 2-yl ) - net hanol (939 ng,

4.88 mmol $, p-toluenesul fonyl chloride (934 ng, 4.9 muol ), triethylam ne
(1.12 m, 7.88 mol) and N, N-di net hyl am nopyridine (10 ng) in
CHerr]CdJ[err] (10 - 48-

m) was stirred together at anmbient tenperature for 24 hr. Acidification
W th IN HO (pH 1-2), extraction of the aqueous phase with
CHerr]Cd[err] (2x 20 m), drying (Na2SO4) filtration and evaporation
af forded the crude product which was chomat ographed over Si Q2 (Merck
230-400 nesh) eluting with Et OAc-n- 5 Hexane (1:3) to afford the title
conpound as a colourless oil (1.37 g, 3.95 mmol, 81 %, M5 me= 346.1
(M) . Exanpl e 86 (RS) - (6- Met hox
-1, 2, 3, 4-t et rahydr o- napht hal en- 2-yl ) - met hanol

(RS) - 6- net hoxy- 1, 2, 3, 4-t et rahydr o- napht hal ene- 2-carboxylic acid ethyl 10
ester (1.39 g, 5.93 mmol) in THF (20 m ) was added dropwi se to a suspensi on
of LiAlH err] (473 ng, 12.46 mmol) at 0-10 [err]C over 15 min. The reaction
was
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stirred for 1 hr at RT, then quenched by the addition of 4N NaOH (15 m)
and water (20 m). After stirring vigorously for 15 mn the m xture was
extracted with EtOAc (25 nml), the aqueous phase was further extracted
with EtOAc (2x 15 25 m ), the conbi ned or@8ni c extracts were washed with
satd. NaC solution (30 M), dried (Na2SO4) filtered and evaporated to
gi ve the crude product as a clear oil. Chromatographic purl 8
over Sigerr] (Merck 230-400 nesh) eluting with Et OQAc- nHexane (1:3)
produced (RS)-(6-nethoxy-1, 2, 3, 4- t et r ahydr o- napht hal en- 2-yl ) - net hanol
as a colourless oil (989 ng, 5.14 20 mol, 86 %, M5 me= 192.1 (M+).
Exanpl e 87 (RS) - 6- Met hoxy- 1, 2, 3, 4-t et rahydr o- napht hal ene- 2- car boxylic
acid ethyl ester

(RS) - 6- net hoxy- 1- oxo-1, 2, 3, 4-t et rahydr o- napht hal ene- 2- carboxylic acid

ethyl ester (2.0 g, 8.05 mmol) in MeCOHAB&rat) and Pd/C (10%, (200 ng) was
25 stirred vigorously under a hydrogen atnosphere for 3 hr at anbi ent
tenperature. Thecatal yst .was r.enpv apd ,sal ted.tq. n
of 1| whi ch s FERS PREAPOY B ErR TR TETa0 R a0 ooy el S ittty S
el uting wit hgdziepat -fordmadae (1:9) to afford (RS)-6-nethoxy-1, 2,3, 4-

t et rahydr o- napht hal ene- 2-carboxylic acid ethyl ester as a colourless oil 30
(1.88 g, 6.14 mmol, 76 %9, M5 nmle= 234.1 (M+). RS

-49 - R! Exampl e 84, RS

(RS) - 6- Met hoxy- 1- ox®21, 243, 4x} ets(@HyERO-Na | en ar boxylic acid et hyl
ta‘ﬂﬁae (10N, 575
gd_s8di um hydr i we-/{ SCHEe G’

ester 6- Met h di et hyl car bonat e
(20.6 m, 170.2 5 Mo S ®R’mmol ) wer e heat ed
t oget her at 65 [ & (400 ml) for 18 hr. Afster cool ijng gl aci al
acetic acid (15 M, 250R* mmol) was added cautiously followed by toluene
(2x200 m) th‘faﬂarco- evaporated to renove excess acetic acid. The residue

WETEIAC

was taken up"i
X denotes -O-, -NH-, -CHp-, -CH=, -CHOH-, -CO-, -S-, -SO- or -SO2-;

10 RL.R% are, independently from each other, hydrogen, hydroxy, lower-
alkyl-sulfonylamino, 1- or 2-imidazolyl or acetamido;

R5-R8 are, independently from each other, hydrogen, hydroxy, lower-
alkyl, halogen, lower-alkoxy, trifluoromethyl or trifluoro-
methyloxy;

15 aandb may be a double bond, provided that when "a" is a double bond,
"b" cannot be a double bond;

n is 0-2;
m is 1-3;
P isOorl

20 and to pharmaceutically acceptable addition salts thereof.

Compounds of the present invention are NMDA(N-methyl-D-aspartate)-
receptor subtype selective blockers, which can be used in mediating
processes underlying development of CNS including learning and memory
formation and function.
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(400 M), Herr]O (400 M) and shaken, the aqueous phase w
10 Et OAc (2x100 m) and the conbi ned organic extracts wash

NaCl = ~solution (100 m), dried (Na2SO™4), filtered and

pr oduct was crystallised from Et OAc- nHexane to afford

conpound as a yellow solid (8.3 g, 33.4 nmol, 58 %,

(M) . -1- d ai s

conmpound of the formula [err] 5 wherein X .

-NH-, -CHerr]-, -CHs, -CHOH, -S-, -SO or -SQerr]-; Rlerr]-Rerr]
are, mdependently from each ot her hydrogen, hydroxy, |ower-

al kyl -sul fonyl am no, 1- or 2-imdazolyl or acetam do; R5-R8 are,

i ndependently from each ot her hydrogen, hydroxy, |ower- 10 al kyl ,
hal ogen, | ower-al koxy, trifluoronmethyl or trifluoro- met hyl oxy;

a and b are, independently from each other, double bonds or not, wit the
provi so that when "a" is a double bond, "b" cannot be a double

bond; 15 n is 1 or 2; m is 1-3; p is 1 and
pharmaceutically acceptable addition salts thereof.

. o .30 svativ

The present invention relates to 4-hydroxy-piperidine derivatives of the
general formula

: | . _
(CHz)m\ OH /@:Rs
s (CH,_),. (CHa)p T, R’
wherein
X denotes -O-, -NH-, -CHg-, -CH=, -CHOH-, -CO-, -S-, -SO- or -SO¢2-;

R1-R4¢ are, independently from each other, hydrogen, hydroxy, lower-
alkyl-sulfonylamino, 1- or 2-imidazolyl or acetamido;

R5-R® are, independently from each other, hydrogen, hydroxy, lower-
alkyl, halogen, lower-alkoxy, triﬂuorometh}}'l or trifluoro-
methyloxy;

aand b may be a double bond, provided that when “a" is a double bond,
"b" cannot be a double bond; -

n is 0-2;
m is 1-3;
P isOorl

and to pharmaceutically acceptable addition salts thereof. .

The compounds of formula I and their salts are distinguished by
valuable therapeutic properties. Compounds of the present invention are
NMDA(N-methyl-D-aspartate)-receptor subtype selective blockers, which



2. A conmpound-according to claim1l, wherein-Xis -O.. 20 3.-A. conpound

according to claim2, selected fromthe follow ng group: REPLACEMENT SHEET
(RS) - 1--( 5- hydr oxy- 2, 3-di hydr o- benzof ar an- 2-yl net hyl ) - 4- (4- et
benzyl ) - pi peri di ne-4-ol, 4 FEB 1098
(RS) - 4- benzyl - 1- ( 5- hydr oxy- 2, 3- di hydr o- benzof ur an- 2- yl net hyjl ){ L

pi peridi ne-4-ol, 25 :
(RS)-4-(4-fluoro-benzyl)-1-(5-hydroxy-2, 3-di hydr o- benzof urﬁn;Z-

yl met hyl ) - pi peri di ne-4-ol, (RS) - 4- (4-ethyl -benzyl)
1- (5- hydr oxy- 2, 3-di hydr o- benzof ur an- 2-yl net hyl ) - pi peri di ne-4-ol,
(S)-1-(5-hydroxy-2 , 3-di hydro- benzof uran- 2-yl net hyl ) - 4- (4- net hyl - benzyl ) -

30 pi peri di ne-4-ol, _ 4-Hydroxy-piperidine derivatives -51-

(S)- 1-(5-hydroxy-2, 3-di hyd:—e-gan-;ZLu-L&n-_zayLaeLhyJ_);A-M

pi peri di ne-4-ol, (RS) - N-

[ 2- {4- hydr oxy- 4- (4- net hyl - benzyl ) - pi peri di ne- 1-yl net hyl }- 2, 3-

di hydr obenzof uran-5-yl | - met hane sul f onam de- 4. A conpound .
according to claim1, wherein X is -CHOHAbstract 5. A conpound according
to claim4, selected fromthe follow ng group: . (1RS, 2RS) and

(1RS, 2SR) - 2-[ 4- hy =4-(4- - - Ri | dine-J=3:10 3. . .
yl met hyl ] - ndan- 1‘*’%8%;?56?%% iHRL MR e L5 R—H%?Jfo%-'ﬁpénd&% derivatives of the
(1RS, 2RS) - 1- ( 1genenahyfarmalal, 2, 3, 4-t et r ahydr o- napht hal en- 2- yl net hyl ) - 4-
(4- met hyl - benzyl ) - pi peri di ne-4-ol and :

(1RS, 2RS) - 2- (4- benzyl - 4- hyqr oxy- pi peri di ne-1-yl - net hyl J8%6- hydr oxy-

1,2,3 ,4-tet rahydronaptl,t hdten-1-ol. 15 6. A conpoynd ascording to
claiml, wherein Xis 0 x‘jg#cHZ)'"\ND(OH
a N
b (CH), &7
- R (CHy)7 P I
R
wherein |
X denotes -O-, -NH-, -CHj-, -CH=, -CHOH-, -CO-, -S-, -SO- or -SO2-;

RLR¢ are, independently from each other, hydrogen, hydroxy, lower-
alkyl-sulfonylamino, 1- or 2-imidazolyl or acetamido; '

RS-R8 are, independently from each other, hydrogen, hydroxy, lower-
alkyl, halogen, lower-aikoxy, trifluoromethyl or trifluoro-
methyloxy;

aand b may be a double bond, provided that when "a" is a double bond,
"b" cannot be a double bond;

n is 0-2;
m is 1-3;
P isOorl

and to pharmaceutically acceptable addition salts thereof.

Compounds of the present invention are NMDA(N-methyl-D-aspartate)-
receptor subtype selective blockers, which can be used in mediating
processes underlying development of CNS including learning and memory
formation and function.



7 A conpound according to claim6, selected fromthe foll owrg—grot
(RS) - 1- ( 5- hydr oxy--i ndan=2-yI| net hyl ) - 4- (4- et hy| - benzyl ) - pi pé rBéPlnEﬂrﬁm' SHEET
and

(RS) - 1- (6- hydr oxyi@wﬂm“‘m\‘mwro naphthgf en-2-yl et hyl) 4Mgﬂvmg

net hyl - benzyl ) - pi I ne- . A conpound accqrding to claim

1, wherein X is -NH. 9. A corr@létpglsaccordl ng to dl

sel ected fromthe follow ng group: - (RS -2- et
[ 4- hydr oxy- 4- (4- net hyl - benzyl ) - pi peri di ne-1-ylmethyl] -2, 3-' m—
di hydro-1Hindol -5-9l . 25 : copppound according to claim1, wherein
Xis -CO. P& ?PPW%%%%ﬁﬁﬁ%Eg)di ng to claim1, wherein X'is -S-,
-SO or -S2-. 12. A medi cament containing one or nore conpounds

of any one of cl ai ns g to 11 or a phar maceuti cal | acceéot abl e salt

of dj seases, OH
Ad™ef/ f oNful a |

a‘b:a) react iug @gyg

(CHa)n

thereof for the treatnent
13. A process for prepsgsm
1, which process conprij

-52-
fined in 10 claim
F_L{,he’ formula [err]

R I

5 wherein
X denotes -O-, -NH-, -CHp-, -CH=, -CHOH-, -S-, -SO- or -S09-;
RL-R¢ are, independently from each other hydrogen, hydroxy, lower-
alkyl-sulfonylamino, 1- or 2-imidazolyl or acetamido;
R5-R8 are, independently from each other hydrogen, hydroxy, lower-
10 alkyl, halogen, lower-alkoxy, trifluoromethyl or trifluoro-
methyloxy;

aandb are, independently from each other, double bonds or not, wit the
proviso that when "a" is a double bond, "b" cannot be a double

bond,;
15 n is 1:or .-2;
m is 1-3;
P is1

and pharmaceutically acceptable addition salts thereof.
2. A compound according to claim 1, wherein X is -O-.
20 3. A compound according to claim 2, selected from the following group:

(RS)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-4-(4-methyl-
benzyl)-piperidine-4-ol, ,
(RS)-4-benzyl-1-(5-hydroxy-2,3- d1hydro-benzofuran— —ylmethyl)-
piperidine-4-ol,
25 (RS)- 4-(4-ﬂuoro-benzy1)-1-(5-hydroxy—2,3—dihydro-benzofuran—2-
ylmethyl)-piperidine-4-ol,
(RS)-4-(4-ethyl-benzyl)-1-(5-hydroxy-2,3-dihydro-benzofuran-2-ylmethyl)-
piperidine-4-ol,
(S)-1-(5- hydroxy-2 3-dihydro- benzofuran-2 ylmethyl)-4-(4-methyl-benzyl)-
30 piperidine-4-ol,

Me4actr —o
161y



wherein Rerr]- R err], and m have the neani ng g \nﬁPLAOEMEﬁTrBHEET
i

- 15 and L is “\“E\ for exanpl e, hal ogenjo Oyt
with a conpound o \

e
_“Wherein R5-R8 and h&ve the significancgg.given in clai m |, 20‘| § ﬂm’ 18?9
reactlngacorrpound of the formula 4 Rt—0—ferTi

wherein the substiy oRves il drb it osanees-ylineetyl)-a-@ldilordbenzyl)-

-53 - V\ntglgezglgm)eg‘lf_o’ of the fornula [err]

(RS)-N-[2-{4-hydroxy-4-(4-methyl-benzyl)-piperidine- 1-ylmethyl}-2,3-
dihydrobenzofuran-5-yl]-methane sulfonamide.

4. A compound according to claim 1, wherein X is -CHOH-.
5. A compound according to claim 4, selected from the following group:

(1RS,2RS) and (1RS,2SR)-2-[4-hydroxy-4-(4-methyl-benzyl)-piperidine-1-
10  ylmethyll-indan-1,5-diol,
(1RS,2RS)-1-(1,6-dihydroxy-1,2,3,4-tetrahydro-naphthalen-2-ylmethyl)-4-
(4-methyl-benzyl)-piperidine-4-ol and
(1RS,2RS)-2- (4-benzy1—4-hydroxy-p1pendme—l-yl-methyl) 6-hydroxy-
1,2,3,4-tetrahydronaphthalen-1-ol.

15 6. A compound according to claim 1, wherein X is -CHg- or -CH=.
7. A compound according to claim 6, selected from the following group:

(RS)-1-( 5—hydroxy—indan-2-ylmethyl)-4-(4—methyl—benzyl)—piperidine-d.--ol
and

(RS)-1-(6-hydroxy-1,2,3 4—tetrahydr0-naphthalen-2-y1methy1)-4-(4-
20 methyl—benzyl)—p1per1dme—4~ol

8. A compound according to claim 1, wherein X is -NH-.
9. A compound according to claim 8, selected from the following group:

(RS)-2-[4-hydroxy-4-(4-methyl-benzyl)-piperidine-1-ylmethyl]-2,3-
dihydro-1H-indol-5-0l.

25 10. A compound according to claim 1, wherein X is -CO-.
11. A compound according to claim 1, wherein X is -S-, -SO- or -SOo-.

12. A medicament containing one or more compounds of any one of

claims 1 to 11 or a pharmaceutically acceptable salt thereof for the treatment
of diseases.



h e of araformal dehyde to ive a conpound of tre—fOrTIR [Er Ll
i, e presence of p vde (0 aive a comound of e T B

is.1 and the other su e significances gifvermr Tt clal m
1, or c) dehydrati*ng ﬂwmmm”r t he forgyl ?:ngrr] 16 NOY 19%8e

a conpound of the formula [err]

13. A process for preparing a compound of formula I as deﬁnc.ed in
10 claim 1, which process comprises:

a) reacting a compound of the formula

j/ (CHz)m\

R® (CHz)n

wherein Rl-R4 X, a, b, n and m have the meaning given in claim 1
15 and L is OH or a leaving group, for example, halogen or -O-tosyl,
with a compound of the formula

HN ><
(CH2)p

wherein R5-R8 and p have the significances given in claim 1,

b) reacting a compound of the formula

R'" O

wherein the substituents have the significances given in claim 1,



\A/nereln mis 1 and the t| uents have the significpnees
given in claim 1, il ui I‘g a conpound of the |dRERUASEMENT GSHEET

gi ve a compound of the e) debenzyl atipg

the formula [err] wher el n thesgubstituents have QIUV 1999
significances given in claiml1, or 10 f) reacting a com)und 0
formula |, wherwith #rempounidest fheoetddlai S an ami no group wWrttr=

| ower - al kyl -sul fonyl hal ogen to give a conmpound of formula |, wherein
one of Rlerr]-Rerr] is a |lower-alkyl-sulfonyl-am go group, ~or o))

hydr ogenating the isol ated double bond in a conpound ofgfornula I, or

h) cleaving off (a) hydroxy or am naq. eQti ng ¢ p{S) present as (d) 15

substituent(s) Rerr]-Rlerr] or @sHN= pr ot ec group)-, or i)

oxi di zing a compound of fornula I, wh N(CKigJpe gEnNtg7 -S- or -SO to
yield the correspondi ng sul fonyl ( SQ2) conpound, aad j) if desired,
converting the conpound of fornmula | obtained into a fm}ar maceutical ly
acceptabl e addition salt. 20 14. Conmpounds according to any one of
clainms 1-11 whenever prepared

in the presence of paraformaldehyde to give a compound of the formula

5
R O T s
R2 (CHz)m\< >: /@
(CHy) 7
RSN (CHa; R
R* 3

5 1A

wherein m is 1 and the other substituents have the significances
given in claim 1,
or

c) dehydrating a compound of the formula

' 5
R1 . OH A RS
: (CHz)p R7
R® f (CHa)n R8 iB
10 _ R
to give a compound of the formula
RS
R1 HS
2
R - (CHam oH
(CHy) 7 IC
S (T N

R4



..b‘y‘ pemme |||ﬁ‘f|\|‘\“|i\\|fl\fﬂ\m or by an e?“' val ent met hod.

. [ REPLACEMENT SHEET
-54-
’ica‘n@es‘ ov 193

wherein m is'1 and the other substituents have the si
given in claim 1,

or

d) reducing a compound of the formula JA to give a compound of the
5 formula IB, or

e) debenzylating a compound of the formula

R6

(CH2)m\
G e Y

(CH)y L v

wherein the substituents have the significances given in claim 1,
or

10 f) reacting a compound of formula I, wherein one of R1-R4 is an amino
group with a lower-alkyl-sulfonyl halogen to give a compound of formula I,
wherein one of R1-R4 is a lower-alkyl-sulfonyl-amino group, or

g) hydrogenating the isolated double bond in a cc;mpound of formula I, or

h) cleaving off (a) hydroxy or amino protecting group(s) present as (a)
15 substituent(s) R1-R4 or as X' = -N(protecting group)-, or

i)  oxidizing a compound of formula I, wherein X represents -S- or -SO- to
yield the corresponding sulfonyl (-SOg) compound, and

j) if desired, coﬁverting the compound of formula I obtained into a
pharmaceutically acceptable addition salt.

20 14. Compounds according to any one of claims 1-11 whenever prepared
by a process as claimed in claim 13 or by an equivalent method.



