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(57) Abstract: This invention concerns novel substituted tetra-
cyclic tetrahydrofuran derivatives containing a cyclic amine side
chain with binding affinities towards dopamine receptors, in par-
ticular dopamine D, receptors, towards serotonin receptors, in par-
ticular 5-HT,, and 5-HT,¢ receptors, and pharmaceutical compo-
sitions comprising the compounds according to the invention, the
use thereof as a medicine, in particular for the prevention and/or
treatment of a range of psychiatric and neurological disorders, in
particular certain psychotic, cardiovascular and gastrokinetic dis-
orders and processes for their production. The compounds accord-
ing to the invention can be represented by general Formula (I) and
comprises also a pharmaceutically acceptable acid or base addition
salt thereof, an N-oxide form thereof or a quaternary ammonium
salt thereof, wherein all substituents are defined as in Claim 1.
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NOVEL TETRACYCLIC TETRAHYDROFURAN DERIVATIVES
CONTAINING A CYCLIC AMINE SIDE CHAIN

Field of the Invention

This invention concerns novel substituted tetracyclic tetrahydrofuran derivatives
containing a cyclic amine side chain with binding affinities towards dopamine recep-
tors, in particular dopamine D, receptors, towards serotonin receptors, in particular 5-
HT,4 and 5-HT,¢ receptors, and pharmaceutical compositions comprising the com-
pounds according to the invention, the use thereof as a medicine, in particular for the
prevention and/or treatment of a range of psychiatric and neurological disorders, in par-
ticular certain psychotic, cardiovascular and gastrokinetic disorders and processes for
their production.

Background prior art

WO 97/38991, published October 23, 1997 (Janssen Pharmaceutica N.V.) dis-
closes substituted tetracyclic tetrahydrofuran derivatives that may be used as therapeu-
tic agents in the treatment or prevention of CNS disorders, cardiovascular disorders or
gastrointestinal disorders. In particular, the compounds show affinity for the serotonin
5-HT; receptors, particularly for the 5-HT24 and 5-HT,¢-receptors. A number of com-
pounds with a cyclic amine side chain were disclosed which are excluded from this ap-
plication by way of a disclaimer. The same compounds were also disclosed in Cid J. et
al. Bioorganic & Medicinal Chemistry Letters, 14 (2004) 2765-2771.

WO 99/19317, published April 22, 1999 (Janssen Pharmaceutica N.V.) discloses
substituted tetracyclic tetrahydrofuran derivatives with a specific halogen substitution
pattern on the dibenzoazepine, dibenzooxepine, dibenzothiepine or dibenzosuberane
ring. The compounds are useful in the treatment or prevention of CNS disorders, car-
diovascular disorders or gastrointestinal disorders and show a faster onset of action
over the compounds as disclosed in WO 97/38991. Also, a test was reported (ATN
test) on the dopamine antagonizing properties of a number of compounds with a linear
amine side chain (by preventing the symptoms elicited with the dopamine agonist
apomorphine, such as, for example, agitation and stereotypy), where it was shown that
the specific halogen substitution contributed positively to the dopamine antagonism.
Such effect was not demonstrated nor suggested for compounds containing a cyclic
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amine side chain. A number of compounds with a cyclic amine side chain were dis-
closed which are excluded from this application by way of a disclaimer.

Both WO 03/048146, published June 12, 2003 (Janssen Pharmaceutica N.V.) and
WO 03/048147, published June 12, 2003 (Janssen Pharmaceutica N.V.) disclose proc-
esses for the preparation of each of the four diastereomers of trans-, respectively cis-
fused 3,3a,8,12b-tetrahydro-2H-dibenzo[3,4:6,7]cyclohepta[1,2-b]furan derivatives in
a stereochemically pure form from a single enantiomerically pure precursor. The com-
pounds of WO 03/048146 show affinity for 5-HT, receptors, particularly for 5-HT,,
and 5-HT, receptors. The compounds of WO 03/048147 show affinity for the sero-
tonin 5-HT,4a, 5-HT,c and 5-HT; receptors , the Hi-receptors (pICsp=7.15-7.89), D2
and/or D3 receptors and for the norepinephrine reuptake transporters (pICso = 6.03-
7.34). The compounds disclosed in the latter two publications do not contain a cyclic
amine side chain.

WO 03/040122, published May 15, 2003 (Janssen Pharmaceutica N.V.) dis-
closes mandelate salts of the compounds according to WO 97/38991 and WO
99/19317. Said salts were surprisingly found to be more stable at enhanced tempera-
ture and relative humidity than the compounds disclosed in WO 97/38991 and WO
99/19317.

Description of the Invention

It is the object of the present invention to provide novel analogues of the tetra-
cyclic tetrahydrofuran derivatives of PCT specifications WO 97/38991 and WO
99/19317 which have an advantageous pharmacological profile, in particular D, activ-
ity, in comparison with the compounds disclosed in said PCT specifications.

This goal is achieved by the present novel compounds according to Formula (I):

CHZ/NZD

O

(Rz)i/ X \(Rl)j
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a pharmaceutically acceptable acid or base addition salt thereof, an N-oxide form
thereof or a quaternary ammonium salt thereof, wherein:

i,j are integers, each selected independently from zero, 1, 2, 3 and 4,
each R' and R?

is independently selected from the group of halo; cyano; hydroxy; car-
boxyl; nitro; amino; mono- or di(alkyl)amino; mono- or di(alkyl-
carbonyl)amino; aminosulphonyl; mono- or di(alkyl)aminosulphonyl; al-
kyl; alkenyl; alkyloxy; alkylcarbonyl and alkyloxycarbonyl;

A represents a radical selected from Formula (a), (b), (c) and (d) :

®),
A

{0 AP
(}‘: 2)m (E 2

N N—r © — b @
}CH%(RS)S X ®R%),

wherein :

m is an integer equal to zero, 1, 2 or 3;
n is an integer equal to 2 or 3;

p isanintegerequalto 1,2, 3 or4;

q isaninteger equal to 1 or 2;

r is an integer equal to 1, 2 or 3;

s isan integer equal to zero,1 or 2;

t is an integer equal to 1 or 2;

the dotted line in Formula (a) represents a bond when m is 1, 2 or 3; and the dot-

ted line is absent when m is zero ;

ring B represents a fused benzene ring; or a fused five or six-membered mono-
cyclic ring containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen
and sulphur ; wherein each ring B is optionally substituted with alkyl or al-

kyloxy;
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is selected from the group of hydroxy; carboxyl, cyano; oxo; alkyl; alky-
loxyalkyl; aryloxyalkyl; alkylcarbonyloxyalkyl; alkyloxycarbonyloxyalkyl;
mono- or di(alkyl)aminocarbonyloxyalkyl; mono- or di(aryl)amino-
carbonyloxyalkyl; mono- or di(arylalkyl)aminocarbonyloxyalkyl; alkyloxy-
carbonylalkyl; aryloxycarbonylalkyl; alkyloxycarbonylmethylidene; al-
kenyl; aryl; Het; alkyloxy; aryloxy; alkylcarbonyloxy; arylcarbonyloxy;
arylalkylcarbonyloxy; Het-carbonyloxy; alkylcarbonyl; Het-carbonyl; aryl-
Het-carbonyl; arylalkenyl-Het-carbonyl; alkyloxycarbonyl; aryloxy-
carbonyl; mono- or di(alkyl)aminocarbonyl; mono- or di(alkyloxyalkyl)-
aminocarbonyl; mono- or di(alkylthioalkyl)aminocarbonyl; mono- or
di(arylalkyl)aminocarbonyl; mono- or di(Het-alkyl)aminocarbonyl; (mono-
or di(alkyl)aminoalkyl)(alkyl)aminocarbonyl; (aryl)(alkyloxycarbonyl-
alkyl)aminocarbonyl; mono- or di(alkenyl)aminocarbonyl; (alkyl)(alkenyl)-
aminocarbonyl; mono- or di(aryl)aminocarbonyl; mono- or di(Het)amino-
carbonyl; mono- or di(alkyl)amino; mono- or di(alkylcarbonyl)amino;
mono- or di(alkyloxycarbonyl)amino; mono- or di(alkyloxyalkyloxy-
carbonyl)amino; mono- or di(aryloxyalkylcarbonyl)amino; mono- or
di(arylthioalkylcarbonyl)amino; mono- or di(arylalkylcarbonyl)amino;
mono- or di(Het-alkylcarbonyl)amino; mono- or di(alkynyloxycarbonyl)-
amino; mono- or di(arylcarbonyl)amino; mono- or di(arylarylcarbonyl)-
amino; mono- or di(Het-carbonyl)amino; mono- or di(aryl-Het-carbonyl)-
amino; mono- or di(alkyloxycarbonyl)amino; mono- or di(arylalkyloxy-
carbonyl)amino; mono- or di(aryloxycarbonyl)amino; mono- or di(amino-
alkylaminothiocarbonyl)amino; mono- or di(alkylaminocarbonyl)amino;
mono- or di(mono- or di(alkyloxyalkyl)aminothiocarbonyl)amino; mono- or
di(mono- or di(arylalkyl)aminocarbonyl)amino; mono- or di(mono- or
di(alkylsulphonylalkyl)aminothiocarbonyl)amino; mono- or di(mono- or
di(Het-alkyl)aminothiocarbonyl)amino; mono- or di(mono- or di(alkyloxy-
carbonylalkyl)aminocarbonyl)amino; mono- or di(mono- or di(aryl)amino-
carbonyl)amino; mono- or di(mono- or di(aryl)aminothiocarbonyl)amino;
mono- or di(mono- or di(aryloxyaryl)aminocarbonyl)amino; mono- or
di(mono- or di(Het)aminothiocarbonyl)amino; and mono- or di(mono- or

di(Het)aminocarbonyl)amino;
is selected from the group of alkyl; alkyloxyarylalkyl; arylalkyl; alkyloxy-

carbonylarylalkyl; aryloxyarylalkyl, Het-alkyl, aryl-Het-alkyl; aryl-
sulphonyl-Het-alkyl; arylalkyloxyalkyl; aryloxyalkyl; Het-alkyloxyalkyl;
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arylcarbonyloxyalkyl; Het-carbonyloxyalkyl; alkylsulphonyloxyalkyl; al-
kylcarbonylalkyl; arylalkylcarbonylalkyl; arylcarbonylalkyl; Het-carbonyl-
alkyl; alkenyl; arylalkenyl; Het-alkenyl; alkyloxyaryl; Het; alkylcarbonyl;
alkyloxyalkylcarbonyl; arylalkylcarbonyl; arylcarbonyl ; Het-carbonyl; ary-
lalkyloxycarbonyl; aryloxycarbonyl; alkenyloxycarbonyl; mono- or
di(alkyl)aminocarbonyl; mono- or di(alkyl)aminothiocarbonyl; mono- or
di(alkyloxyalkyl)aminocarbonyl; mono- or di(alkylthioalkyl)-
aminocarbonyl; mono- or di(arylalkyl)aminocarbonyl; mono- or di(aryl-
alkyl)aminothiocarbonyl; mono- or di(Het-alkyl)aminocarbonyl; mono- or
di(alkyloxycarbonylalkyl)aminocarbonyl;, mono- or di(alkyloxycarbonyl-
alkyl)aminothiocarbonyl; mono- or di(aryl)aminocarbonyl; mono- or
di(aryl)aminothiocarbonyl; mono- or di(Het)aminocarbonyl; mono- or
di(arylcarbonyl)aminothiocarbonyl; mono- or di(arylcarbonyl)amino-
carbonyl; mono- or di(Het-carbonyl)aminocarbonyl; alkylsulphonyl; arylal-
kylsulphonyl; alkenylsulphonyl; and arylsulphonyl;

or, when p and q are not both 2 and/or s is not zero, R* additionally repre-
sents hydrogen, alkyl, or alkylcarbonyloxyalkyl;

represents alkyl;

is selected from the group of alkyl; alkyloxyalkyl; aryloxyalkyl; hydroxy-
carbonylalky]l; alkyloxycarbonylalkyl;, mono- or  di(alkyl)-
aminocarbonylalkyl; mono- or di(alkyl)aminocarbonyloxyalkyl; mono- or
di(aryl)aminocarbonylalkyl; mono- or di(alkyl)aminoalkyl and alkyl-
sulphonyloxyalkyl;

is selected from the group of CR'R?; O; S; S(=0); S(=0),; and NR’;

wherein :

R’and R® each independently are selected from the group of hydrogen;
hydroxy; alkyl; and alkyloxy; or

R”and R® taken together form the radical methylene ; or a bivalent radi-
cal of Formula -(CHa)2- ; -(CH2)3- ; -(CHy)s- ; -(CHy)s- ;
-O-(CH2),-O- ; or -O(CHy)3;0- ; or, together with the carbon
atom to which they are attached, form a carbonyl radical; and

R’ is selected from hydrogen; alkyl; alkylcarbonyl; arylcarbonyl,
arylalkyl; arylalkylcarbonyl; alkylsulphonyl; arylsulphonyl and
arylalkylsulphonyl;
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represents a straight or branched saturated hydrocarbon radical having
from 1 to 10 carbon atoms, a cyclic saturated hydrocarbon radical hav-
ing from 3 to 8 carbon atoms or a saturated hydrocarbon radical contain-
ing a straight or branched moiety having from 1 to 10 carbon atoms and
a cyclic moiety having from 3 to 8 carbon atoms; each radical being op-
tionally substituted with one or more substituents selected from the
group of halo; nitro; cyano; oxo; hydroxy; formyl; carboxyl and amino
radicals;

represents a straight or branched unsaturated hydrocarbon radical hav-
ing from 1 to 10 carbon atoms, a cyclic unsaturated hydrocarbon radical
having from 3 to 8 carbon atoms or an unsaturated hydrocarbon radical
containing a straight or branched moiety having from 1 to 10 carbon at-
oms and a cyclic moiety having from 3 to 8 carbon atoms; said radical
having one or more double bonds and said radical being optionally sub-
stituted with one or more substituents selected from the group of halo;
nitro; cyano; oxo; hydroxy; formyl; carboxyl and amino radicals;

is phenyl or naphthyl, each being optionally substituted with one or
more substituents selected from halo; nitro; cyano; hydroxy; alkyloxy;
alkylthio; haloalkyl, alkyloxycarbonyl and alkyl radicals; or with a biva-
lent radical of Formula -(CHy)3-;

represents a saturated or unsaturated four, five or six -membered mono-
cyclic ring containing one, two or three heteroatoms selected from oxy-
gen, nitrogen and sulphur, optionally fused to a benzene ring or to a
further ring containing one, two or three heteroatoms selected from
oxygen, nitrogen and sulphur; each of said rings being optionally substi-
tuted with one or more substituents selected from cyano, alkyl, haloal-
kyl, alkyloxy, alkylthio, alkylcarbonyl, alkyloxycarbonyl and mono- or
di-alkylaminocarbonylalkyl radicals ; and

represents fluoro; chloro; bromo or iodo ;

with the provision that the following compounds are excluded :

4-phenyl-1-(3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[ e,h]azulen-2-ylmethyl)-
piperidine ;
4-phenyl-1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-yl-
methyl)-piperidine ;
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— 4-phenyl-1-(5-fluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[ e,h]Jazulen-2-yl-
methyl)-piperidine ;

—  (4-fluorophenyl)-[1-(3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[ e,h]azulen-2-yl-
methyl)-piperidin-4-yl]-methanone ;

— (4-fluorophenyl)-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[ e,h]azu-
len-2-ylmethyl)-piperidin-4-yl]-methanone ;

— (4-fluorophenyl)-[1-(5-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-
2-ylmethyl)-piperidin-4-yl]-methanone ;

— 1-methyl-4-(3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperazine ;

— 1-methyl-4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-yl-
methyl)-piperazine ;

— 1-methyl-4-(5,11-difluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[ e,h]Jazulen-2-
ylmethyl)-piperazine ;

—  2-[4-(3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-piperazin-1-
yl]-ethanol ;

—  2-[4-(5,11-difluoro-3,3a,8,12b-tetrahydro-2H-1-0xa-dibenzo[e,h]azulen-2-yl-
methyl)-piperazin-1-yl]-ethanol

—  2-[4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperazin-1-yl]-ethanol ;

— 4-phenyl-1-(2,3,3a,12b-tetrahydro- 1-oxa-8-thia-dibenzo[ e,h]Jazulen-2-ylmethyl)-
piperidine ; and

— 1-methyl-4-(2,3,3a,12b-tetrahydro-1-oxa-8-thia-dibenzo[ e,h]azulen-2-ylmethyl)-
piperazine.

It is understood that in the following, the abovementioned compounds are ex-

cluded from the invention, in particular from the scope related to compounds, pharma-

ceutical compositions, processes and uses.

The compounds according to the invention are structurally characterized by the
presence of a substituted cyclic amine side chain in the 2-position. It has been found
that the presence of this side chain provides compounds which have a potent affinity
for the D, receptor, an activity not attributed to the compounds in the above-mentioned
PCT specifications WO 97/38991 and WO 99/19317, which renders the compounds
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according to the invention especially suitable for use in the treatment of psychoses such
as mania, excitement, aggression, and the positive symptoms of schizophrenia. In con-
trast, the compounds according to the invention do not show any significant inhibitory
activity against norepinephrine transporter reuptake (NET), which indicates that they
do not have a useful antidepressant activity. The absence of such antidepressant activ-
ity may be advantageous when selecting a compound for a certain therapeutic profile,
particularly since the compounds further have affinity towards the 5-HT,4 and 5-HT»¢
receptors. Such a profile of activity for the compounds according to the invention is not
taught or suggested in the above PCT specifications.

The skilled person can easily make a selection of compounds based on such
pharmacological profile. Any selection of compounds is enbraced within this inven-

tion.

For example, the invention relates to a compound according to the invention of
general Formula (I), a pharmaceutically acceptable acid or base addition salt thereof,
an N-oxide form thereof or a quaternary ammonium salt thereof, wherein :

i,j are integers, each selected independently from zero and 1;
each R' and R?
is independently selected from the group of halo; cyano and alkyloxy;
A represents a radical selected from Formula (a), (b), (c) and (d) :
wherein :
m is an integer equal to zero, 1 or 2;
n is an integer equal to 2;
p  isan integer equal to 2 or 3;
q isan integer equal to 2;
T is an integer equal to 1 or 2;
s is an integer equal to zero or 2;
t is an integer equal to 1;

ring B represents a fused benzene ring; or a fused five-membered monocyclic
ring containing 1 oxygen heteroatom ; wherein each ring B is optionally
substituted with alkyl or alkyloxy;
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is selected from the group of hydroxy; carboxyl, cyano; oxo; alkyl; alky-
loxyalkyl;  aryloxyalkyl;  alkyloxycarbonyloxyalkyl, = mono-  or
di(alkyl)aminocarbonyloxyalkyl; mono- or di(aryl)aminocarbonyloxyalky]l;
mono- or di(arylalkyl)aminocarbonyloxyalkyl; alkyloxycarbonylalkyl; alky-
loxycarbonylmethylidene; alkenyl; aryl; Het; alkyloxy; aryloxy; alkylcar-
bonyloxy; arylcarbonyloxy; arylalkylcarbonyloxy; alkylcarbonyl; Het-
carbonyl; aryl-Het-carbonyl; arylalkenyl-Het-carbonyl; alkyloxycarbonyl;
mono- or di(alkyl)aminocarbonyl; ; mono- or di(alkylthioalkyl)-
aminocarbonyl; mono- or di(arylalkyl)aminocarbonyl; mono- or di(Het-
alkyl)aminocarbonyl; (mono- or di(alkyl)aminoalkyl)(alkyl)aminocarbonyl;
(aryl)(alkyloxycarbonylalkyl)aminocarbonyl; mono- or di(alkenyl)amino-
carbonyl; (alkyl)(alkenyl)aminocarbonyl; mono- or di(aryl)aminocarbonyl;
mono- or di(Het)aminocarbonyl; mono- or di(alkylcarbonyl)amino; mono-
or di(alkyloxycarbonyl)amino; mono- or di(alkyloxyalkyloxycarbonyl)-
amino; mono- or di(arylthioalkylcarbonyl)amino; mono- or di(arylalkyl-
carbonyl)amino; mono- or di(Het-alkylcarbonyl)amino; mono- or
di(alkynyloxycarbonyl)amino; mono- or di(arylcarbonyl)amino; mono- or
di(arylarylcarbonyl)amino; mono- or di(Het-carbonyl)amino; mono- or
di(aryl-Het-carbonyl)amino; mono- or di(alkyloxycarbonyl)amino; mono-
or di(arylalkyloxycarbonyl)amino; mono- or di(aryloxycarbonyl)amino;
mono- or di(aminoalkylaminothiocarbonyl)amino; mono- or di(alkylamino-
carbonyl)amino; mono- or di(mono- or di(alkyloxyalkyl)aminothio-
carbonyl)amino; mono- or di(mono- or di(arylalkyl)aminocarbonyl)amino;
mono- or di(mono- or di(alkylsulphonylalkyl)aminothiocarbonyl)amino;
mono- or di(mono- or di(Het-alkyl)aminothiocarbonyl)amino; mono- or
di(mono- or di(alkyloxycarbonylalkyl)aminocarbonyl)amino; mono- or
di(mono- or di(aryl)aminocarbonyl)amino; mono- or di(mono- or
di(aryl)aminothiocarbonyl)amino; mono- or di(mono- or di(aryloxyaryl)-
aminocarbonyl)amino; mono- or di(mono- or di(Het)aminothiocarbonyl)-
amino; and mono- or di(mono- or di(Het)aminocarbonyl)amino;

is selected from the group of alkyl; alkyloxyarylalkyl; arylalkyl; alkyloxy-
carbonylarylalkyl; aryloxyarylalkyl, Het-alkyl; aryl-Het-alkyl; aryl-
sulphonyl-Het-alkyl; aryloxyalkyl; Het-alkyloxyalkyl; alkylsulphonyloxy-
alkyl; arylcarbonylalkyl; arylalkenyl; alkyloxyaryl; Het; alkylcarbonyl; al-
kyloxyalkylcarbonyl; arylcarbonyl ; Het-carbonyl; arylalkyloxycarbonyl;
aryloxycarbonyl; alkenyloxycarbonyl; mono- or di(alkyl)aminocarbonyl;
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mono- or di(alkyl)aminothiocarbonyl; mono- or di(alkyloxyalkyl)amino-
carbonyl; mono- or di(alkylthioalkyl)aminocarbonyl; mono- or di(aryl-
alkyl)aminocarbonyl; mono- or di(arylalkyl)aminothiocarbonyl; mono- or
di(Het-alkyl)aminocarbonyl; mono- or di(alkyloxycarbonylalkyl)amino-
carbonyl; mono- or di(alkyloxycarbonylalkyl)aminothiocarbonyl; mono- or
di(aryl)aminocarbonyl; mono- or di(aryl)aminothiocarbonyl; mono- or
di(arylcarbonyl)aminothiocarbonyl; alkylsulphonyl; arylalkylsulphonyl; al-
kenylsulphonyl; and arylsulphonyl;

or, when p and q are not both 2 and/or s is not zero, R* additionally repre-
sents hydrogen, alkyl, or alkylcarbonyloxyalky]l;

represents alkyl;

is selected from the group of alkyl; alkyloxyalkyl; aryloxyalkyl; hydroxy-
carbonylalkyl; alkyloxycarbonylalkyl; mono- or di(alkyl)-
aminocarbonylalkyl; mono- or di(alkyl)aminocarbonyloxyalkyl; mono- or
di(aryl)aminocarbonylalkyl; mono- or di(alkyl)aminoalkyl and alkyl-
sulphonyloxyalkyl;

is selected from the group of CR7R8; O; S and NR9;
wherein :

R’and R® each independently are selected from the group of hydrogen
and alkyl ; and

R’ is alkyl;

More in particular, the invention relates to a compound according to the inven-

tion of general Formula (I), a pharmaceutically acceptable acid or base addition salt

thereof, an N-oxide form thereof or a quaternary ammonium salt thereof, wherein :

i
j
R!

is zero ;
is 1;

is halo;

A represents a radical of Formula (a) wherein:

(@)

m isl;
r is 1; and

R?  is hydroxy, oxo or alkyloxycarbonyl; or
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(i) m is2;
T is 1; and

R’ s selected from the group of hydroxy; alkyl; alkyloxyalkyl; a
alkyloxycarbonyl; alkyloxycarbonylalkyl; and alkylenedioxy; or

A represents a radical of Formula (b) wherein:
n is 2; and

ring A represents a fused benzene ring or a fused five-membered ring contain-
ing an oxygen heteroatom; said ring being optionally substituted with

alkyl or alkyloxy; or
A represents a radical of Formula (c) wherein :

pand q are each equal to 2 ; and

R* is selected from the group of Het-alkyl; alkylcarbonyl; arylcarbonyl; and
alkylaminocarbonyl; or

A represents a radical of Formula (d) wherein :

t is 1; and

R® is alkyl, optionally substituted with hydroxyl; and
X is -CH;- or -O-.

More in particular, the invention relates to a compound according to the general
Formula (I), a pharmaceutically acceptable acid or base addition salt thereof, an N-
oxide form thereof or a quaternary ammonium salt thereof, wherein :

i is zero ;
j isl;
R! s fluoro;

A represents a radical of Formula (a) wherein :

(i) m isl;

r is 1; and

R’ is 3-hydroxy, 3-oxo or 3-alkyloxycarbonyl; or
(ii) m is 2;

T is 1 or 2; and
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R’ is 3- or 4-hydroxy; 3- or 4-C;alkyl substituted with hydroxy;
or 3- or 4-alkyloxyalkyl; 3- or 4-alkyloxycarbonyl; 3- or 4-
alkyloxycarbonylalkyl; or 4,4-(hydroxy)(alkyloxyalkyl); or
4,4-ethylenedioxy; or
A represents a radical of Formula (b) wherein :
n is 2; and

ring A represents a fused benzene ring or a fused five-membered ring contain-
ing an oxygen heteroatom; said ring being substituted with hydroxyalkyl
or alkyloxy; or

A represents a radical of Formula (c) wherein :
pand q are each 2; and

R* is furylalkyl; cyclopropylcarbonyl; phenylcarbonyl; or cyclopropylami-
nocarbonyl; or
A represents a radical of Formula (d) wherein :
t is 1; and
R® is alkyl substituted with hydroxyl; and
X is -CH;- or -O-.
In particular, the following compounds are preferred :
— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
pyrrolidin-3-one ;
— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[ e,h]azulen-2-ylmethyl)-
pyrrolidine-3-carboxylic acid methy] ester ;
— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-4-
furan-3-ylmethyl-piperazine ;
— cyclopropyl-[4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperazin-1-yl]-methanone ;
— [4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-ylmethyl)-
piperazin-1-yl]-phenyl-methanone ;
—  4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperazine-1-carboxylic acid cyclopropylamide ;
— [4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-ylmethyl)-
morpholin-2-yl]-methanol ;
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— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)- pi-
peridin-3-ol ;

— [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-ylmethyl)-
piperidin-3-yl]-methanol ;

— [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-ylmethyl)-
piperidin-4-yl]-methanol ;

— 3-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-ylmethyl)-
piperidin-4-yl]-propan-1-ol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperidine-4-carboxylic acid ethyl ester ;

— [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-2-ylmethyl)-
piperidin-4-yl]-acetic acid ethyl ester ;

—  [5-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
octahydro-furo[3,2-c]pyridin-2-yl]-methanol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
pyrrolidin-3-ol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperidin-4-ol ;

—  2-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperidin-4-yl]-ethanol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-4-
methoxymethyl-piperidin-4-ol ;

— 2-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-6,7-
dimethoxy-1,2,3,4-tetrahydro-isoquinoline ; and

— 8-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-1,4-
dioxa-8-aza-spiro[4.5]decane.

More in particular, the invention concerns the [2R-(2a, 3aa, 12bp)]-isomer of
the compounds according to the invention, in particular of the above mentioned com-
pounds.

More in particular, the invention relates to an oxalate salt, in particular the (1:1)
oxalate salt, and a trifluoroacetate salt, in particular the (1:1) trifluoroacetate salt of the
compounds according to the invention, in particular of the above mentioned com-
pounds.

Particularly preferred compounds according to the invention include the follow-
ing compounds :
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- [2R-(2a,3ac,12bP)] 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-pyrrolidin-3-one (compound 7) ;

- [2R-(20,,3201,12bPB)]-(3'RS) 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo
[e,h] azulen- 2-ylmethyl)-pyrrolidine-3-carboxylic acid methyl ester .oxalate (1:1)
(compound 11) ;

- [2R-Q20,3ac,12bB)] 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-4-furan-3-ylmethyl-piperazine .trifluoroacetate (1:1) (com-
pound 61) ;

- [2R-(2a,3a0,12bP)] cyclopropyl-[4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-piperazin-1-yl]-methanone .oxalate (1:1) (com-
pound 78) ;

— [2R-(2a,3a0,12bP)] [4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-piperazin-1-yl]-phenyl-methanone . oxalate(1:1) (compound
82)

- [2R-Q2,3ac,12bB)] 4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-piperazine-1-carboxylic acid cyclopropylamide .oxalate(1:1)
(compound 94) ;

- [2R-2a, 3aa, 12bB)]-(3'RS) -[4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-morpholin-2-yl]-methanol .oxalate (1:1) (com-
pound 128) ;

— [2R-(2a, 3aa, 12bB)]-(3°RS)- 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-piperidin-3-o01 (compound 140) ;

- [2R-(2a, 3a0, 12bB)]-(3’RS)- [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-piperidin-3-yl]-methanol .oxalate (1:1) (com-
pound 147) ;

- [2R-(2a, 3aa, 12bP)] [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-piperidin-4-yl]-methanol (compound 150) ;

- [2R-(2a, 3an, 12bB)] 3-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-piperidin-4-yl]-propan-1-ol .oxalate(1:1) (compound 155) ;

- [2R-2a, 3aa, 12bB)] 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-piperidine-4-carboxylic acid ethyl ester (compound 161) ;

- [2R-(2a, 3aa, 12bB)] [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-piperidin-4-yl]-acetic acid ethyl ester .oxalate (1:1) (compound
164) ; and

— [2R-(2a, 3aa, 12bP)]- (2°RS,32’RS, 7a’RS) [5-(11-fluoro-3,3a,8,12b-tetrahydro-2H-
1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-octahydro-furo[3,2-c]pyridin-2-yl]-methanol
.oxalate (1:1) (compound 274).
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Most particularly preferred compounds according to the invention include the
following compounds :

- [2R-(2a,3a0,12bB)]-(3"RS) 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-pyrrolidin-3-ol .oxalate (1:1) (compound 1) ;

- [2R-(2a, 3aa, 12bB)] 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-piperidin-4-ol .oxalate (1:1) (compound 144) ;

- [2R-(2a, 3ao, 12bB)] 2-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]-
azulen-2-ylmethyl)-piperidin-4-yl]-ethanol (compound 153) ;

— [2R-(2a, 3aa, 12bB)] 2-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-6,7-dimethoxy-1,2,3,4-tetrahydro-isoquinoline
trifluoroacetate (1:1) (compound 272) ;

- [2R-(2a, 3aa, 12bB)] 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-4-methoxymethyl-piperidin-4-ol .trifluoroacetate
(1:1) (compound 276) ; and

— [2R-(2a, 3aa, 12bB)] 8-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-
dibenzo[e,h]azulen-2-ylmethyl)-1,4-dioxa-8-aza-spiro[4.5]decane (compound
277).

Detailed description of the invention

In the framework of this application, alkyl includes for example methyl, ethyl,
propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl, hexyl; cyclopropyl, methyl-
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

In the framework of this application, with "compound according to the invention"
is meant a compound according to the general Formula (I), a pharmaceutically accept-
able acid or base addition salt thereof, an N-oxide form thereof or a quaternary ammo-
nium salt thereof.

The pharmaceutically acceptable acid addition salts are defined to comprise the
therapeutically active non-toxic acid addition salts forms that the compounds according
to Formula (I) are able to form. Said salts can be obtained by treating the base form of
the compounds according to Formula (I) with appropriate acids, for example inorganic
acids, for example hydrohalic acid, in particular hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid and phosphoric acid; organic acids, for example acetic acid,
hydroxyacetic acid, propanoic acid, lactic acid, pyruvic acid, oxalic acid, malonic acid,
succinic acid, maleic acid, mandelic acid, fumaric acid, malic acid, tartaric acid, citric
acid, methanesulfonic acid, ethanesulfonic acid, Dbenzenesulfonic acid,
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p-toluenesulfonic acid, cyclamic acid, salicylic acid, p-aminosalicylic acid, pamoic
acid and mandelic acid.

Conversely, said acid addition salts forms can be converted into the free forms
by treatment with an appropriate base.

The compound according to Formula (I) containing an acidic proton may also be
converted into a therapeutically active non-toxic metal or amine addition salt form
(base addition salt) by treatment with an appropriate organic and inorganic base. Ap-
propriate base salt forms comprise, for example, the ammonium salts, the alkaline and
earth alkaline metal salts, in particular lithium, sodium, potassium, magnesium and cal-
cium salts, salts with organic bases, e.g. the benzathine, N-methyl-D-glucamine,
hybramine salts, and salts with amino acids, for example arginine and lysine.

Conversely, said salt form can be converted into the free form by treatment
with an appropriate acid.

The term addition salt as used in the framework of this application also com-
prises the solvates that the compounds according to Formula (I) as well as the salts
thereof, are able to form. Such solvates are, for example, hydrates and alcoholates.

The N-oxide forms of the compounds according to Formula (I) are meant to
comprise those compounds of Formula (I) wherein one or several nitrogen atoms are
oxidized to the so-called N-oxide, particularly those N-oxides wherein one or more ter-
tiary nitrogens (e.g. particularly those tertiary nitrogens bearing the Rl and R2 sub-
stituents) are N-oxidized. Such N-oxides can easily be obtained by a skilled person
without any inventive skills and they are obvious alternatives for the compounds ac-
cording to Formula (I) since these compounds are metabolites, which are formed by
oxidation in the human body upon uptake . As is generally known, oxidation is nor-
mally the first step involved in drug metabolism (Textbook of Organic Medicinal and
Pharmaceutical Chemistry, 1977, pages 70- 75). As is also generally known, the me-
tabolite form of a compound can also be administered to a human instead of the com-
pound per se, with much the same effects.

The compounds according to the invention possess at least one oxidizable nitro-
gen (tertiary amine moiety). It is therefore highly likely that N-oxides are formed in
the human metabolism.

The compounds of Formula (I) may be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its
N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
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starting material of Formula (I) with an appropriate organic or inorganic peroxide. Ap-
propriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal
or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropri-
ate organic peroxides may comprise peroxy acids such as, for example, benzenecar-
boperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such

solvents.

A quaternary ammonium salt of compound according to Formula (I) defines
said compound which is able to form by a reaction between a basic nitrogen of a com-
pound according to Formula (I) and an appropriate quaternizing agent, such as, for ex-
ample, an optionally substituted alkylhalide, arylhalide or arylalkylhalide, in particular
methyliodide and benzyliodide. Other reactants with good leaving groups may also be
used, such as, for example, alkyl trifluoromethanesulfonates, alkyl methanesulfonates
and alkyl p-toluenesulfonates. A quaternary ammonium salt has at least one positively
charged nitrogen. Pharmaceutically acceptable counterions include chloro, bromo,
iodo, trifluoroacetate and acetate ions.

The invention also inherently comprises derivative compounds (usually called
“pro-drugs™) of the pharmacologically-active compounds according to the invention,
which are degraded in vivo to yield the compounds according to the invention. Pro-
drugs are usually (but not always) of lower potency at the target receptor than the com-
pounds to which they are degraded. Pro-drugs are particularly useful when the desired
compound has chemical or physical properties that make its administration difficult or
inefficient. For example, the desired compound may be only poorly soluble, it may be
poorly transported across the mucosal epithelium, or it may have an undesirably short
plasma half-life. Further discussion on pro-drugs may be found in Stella, V. J. et al.,
“Prodrugs”, Drug Delivery Systems, 1985, pp. 112-176, and Drugs, 1985, 29, pp. 455-
473. Pro-drugs forms of the pharmacologically-active compounds according to the in-
vention will generally be compounds according to Formula (I), the pharmaceutically
acceptable acid or base addition salts thereof, the stereochemically isomeric forms
thereof and the N-oxide form thereof, having an acid group which is esterified or ami-
dated. Included in such esterified acid groups are groups of the Formula —COOR,
where R™ is a C; ¢alkyl, phenyl, benzyl or one of the following groups:
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7S
[ O HL

Amidated groups include groups of the Formula — CONRYR”, wherein R is H,
Ci.6alkyl, phenyl or benzyl and R” is —OH, H, C,alkyl, phenyl or benzyl. Compounds
according to the invention having an amino group may be derivatised with a ketone or
an aldehyde such as formaldehyde to form a Mannich base. This base will hydrolyze
with first order kinetics in aqueous solution.

In the framework of this application, a compound according to the invention is
inherently intended to comprise all stereochemically isomeric forms thereof. The term
“stereochemically isomeric form” as used herein defines all the possible stereochemi-
cally isomeric forms that a compound of Formula (I) may possess. Unless otherwise
mentioned or indicated, the chemical designation of a compound denotes the mixture
of all possible stereochemically isomeric forms, said mixtures containing all di-
astereomers and enantiomers of the basic molecular structure. More in particular,
stereogenic centers may have the R- or S-configuration; substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration. Com-
pounds encompassing double bonds can have an E or Z-stereochemistry at said double
bond. Hence, all stereochemically isomeric forms of a compound of Formula (I) are
intended to be embraced within the scope of this invention.

Following CAS nomenclature conventions, when two stereogenic centers of
known absolute configuration are present in a molecule, an R or S descriptor is as-
signed (based on Cahn-Ingold-Prelog sequence rule) to the lowest-numbered chiral
center, the reference center. The configuration of the second stereogenic center is indi-
cated using relative descriptors [R* R* ] or [R* S*], where R* is always specified as
the reference center and [R* R*] indicates centers with the same chirality and [R*,5*]
indicates centers of unlike chirality. For example, if the lowest-numbered chiral center
in the molecule has an S configuration and the second center is R, the stereo descriptor
would be specified as S-[R* S*]. If “a” and “B” are used : the position of the highest
priority substituent on the asymmetric carbon atom in the ring system having the low-
est ring number, is arbitrarily always in the “a” position of the mean plane determined
by the ring system. The position of the highest priority substituent on the other asym-
metric carbon atom in the ring system (hydrogen atom in a compound according to
Formula (I)) relative to the position of the highest priority substituent on the reference
atom is denominated “a”, if it is on the same side of the mean plane determined by the
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ring system, or “B”, if it is on the other side of the mean plane determined by the ring
system.

In the framework of this application, a compound according to the invention is
inherently intended to comprise all isotopic combinations of its chemical elements. In
the framework of this application, a chemical element, in particular when mentioned in
relation to a compound according to Formula (I), comprises all isotopes and isotopic
mixtures of this element, either naturally occuring or synthetically produced, either
with natural abundance or in an isotopically enriched form. In particular, when hydro-
gen is mentioned, it is understood to refer to 1H, 2H, ’H and mixtures thereof ; when
carbon is mentioned, it is understood to refer to 11C, 12C, 13C, 14C and mixtures thereof;
when nitrogen is mentioned, it is understood to refer to BN, N, N and mixtures
thereof ; when oxygen is mentioned, it is understood to refer to 10, 10, %0, "0, 0
and mixtures thereof ; and when fluor is mentioned, it is understood to refer to 18F, p
and mixtures thereof.

A compound according to the invention therefore inherently comprises a com-
pound with one or more isotopes of one or more element, and mixtures thereof, includ-
ing a radioactive compound, also called radiolabelled compound, wherein one or more
non-radioactive atoms has been replaced by one of its radioactive isotopes. By the
term "radiolabelled compound” is meant any compound according to Formula (I), a
pharmaceutically acceptable acid or base addition salt thereof, an N-oxide form thereof,
or a quaternary ammonium salt thereof, which contains at least one radioactive atom.
For example, a compound can be labelled with positron or with gamma emitting radio-
active isotopes. For radioligand-binding techniques (membrane receptor assay), the
*H-atom or the '*’I-atom is the atom of choice to be replaced. For imaging, the most
commonly used positron emitting (PET) radioactive isotopes are ''C, '*F, "0 and "°N,
all of which are accelerator produced and have half-lives of 20, 100, 2 and 10 minutes
respectively. Since the half-lives of these radioactive isotopes are so short, it is only
feasible to use them at institutions which have an accelerator on site for their produc-
tion, thus limiting their use. The most widely used of these are 18F, 99mTc, 20171 and
21, The handling of these radioactive isotopes, their production, isolation and incor-
poration in a molecule are known to the skilled person.

In particular, the radioactive atom is selected from the group of hydrogen, car-
bon, nitrogen, sulfur, oxygen and halogen. Preferably, the radioactive atom is selected
from the group of hydrogen, carbon and halogen.

In particular, the radioactive isotope is selected from the group of °H, ''C, °F,
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1221, 183 125y Bl gy 76Br, "Br and ¥Br. Preferably, the radioactive isotope is se-
lected from the group of *H, ''C and "*F.

The numbering of the tetracyclic ring-system present in the compounds of For-
mula (I), as defined by Chemical Abstracts nomenclature is shown in the Formula be-

low.

The compounds of Formula (I) have at least three stereogenic centers in their
chemical structure, namely carbon atom 2, 3a and 12b. Said asymmetric center and
any other asymmetric center which may be present, are indicated by the descriptors R
and S.

The compounds of Formula (I) as prepared in the processes described below may
be synthesized in the form of racemic mixtures of enantiomers that can be separated
from one another following art-known resolution procedures. The racemic compounds
of Formula (I) may be converted into the corresponding diastereomeric salt forms by
reaction with a suitable chiral acid. Said diastereomeric salt forms are subsequently
separated, for example, by selective or fractional crystallization and the enantiomers
are liberated therefrom by alkali. An alternative manner of separating the enantiomeric
forms of the compounds of Formula (I) involves liquid chromatography using a chiral
stationary phase. Said pure stereochemically isomeric forms may also be derived from
the corresponding pure stereochemically isomeric forms of the appropriate starting ma-
terials, provided that the reaction occurs stereospecifically. Preferably if a specific
stereoisomer is desired, said compound would be synthesized by stereospecific meth-
ods of preparation. These methods will advantageously employ enantiomerically pure
starting materials.

Pharmacology
The compounds of the present invention show affinity for 5-HT, receptors, particu-
larly for 5-HT,, and 5-HT, receptors (nomenclature as described by D. Hoyer in “Sero-
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tonin (5-HT) in neurologic and psychiatric disorders” edited by M.D. Ferrari and pub-
lished in 1994 by the Boerhaave Commission of the University of Leiden) and affinity for
the D, receptor. The serotonin antagonistic properties of the present compounds may be
demonstrated by their inhibitory effect in the "5-hydroxytryptophan Test on Rats" which
is described in Drug Dev. Res., 13, 237-244 (1988).

The compounds of the present invention also have favourable physicochemical
properties. For instance, they are chemically stable compounds.

In view of their capability to block the 5-HT, receptors, and in particular to block
5-HT,, and 5-HT, receptors, as well as the D, receptor the compounds according to
the invention are useful as a medicine, in particular in the prophylactic and therapeutic
treatment of conditions mediated through either of these receptors.

The invention therefore relates to a compound according to the general Formula
(D, a pharmaceutically acceptable acid or base addition salt thereof, an N-oxide form
thereof or a quaternary ammonium salt thereof, for use as a medicin.

The invention also relates to the use of a compound according to the general
Formula (I), a pharmaceutically acceptable acid or base addition salt thereof, an N-
oxide form thereof or a quaternary ammonium salt thereof, for the manufacture of a

medicament for treating, either prophylactic or therapeutic or both, conditions medi-
ated through the 5-HT, receptors.

The invention also relates to the use of a compound according to the general
Formula (I), a pharmaceutically acceptable acid or base addition salt thereof, an N-
oxide form thereof or a quaternary ammonium salt thereof, for the manufacture of a
medicament for treating, either prophylactic or therapeutic or both, conditions medi-
ated through the D, receptors.

The invention also relates to the use of a compound according to the general
Formula (I), a pharmaceutically acceptable acid or base addition salt thereof, an N-
oxide form thereof or a quaternary ammonium salt thereof, for the manufacture of a

medicament for treating, either prophylactic or therapeutic or both, conditions medi-
ated through the 5-HT,, and/or D, receptors.

In view of these pharmacological and physicochemical properties, the compounds
of Formula (I) are useful as therapeutic agents in the treatment or the prevention of cen-
tral nervous system disorders like anxiety, bipolar disorders, sleep- and sexual disor-
ders, psychosis, borderline psychosis, schizophrenia, migraine, personality disorders or
obsessive-compulsive disorders, social phobias or panic attacks, organic mental disor-
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ders, mental disorders in children such as ADHD, aggression, memory disorders and
attitude disorders in older people, addiction, obesity, bulimia and similar disorders. In
particular, the present compounds may be used as anxiolytics, antipsychotics, anti-
schizophrenia agents, anti-migraine agents and as agents having the potential to over-
rule the addictive properties of drugs of abuse.

The compounds of Formula (I) may also be used as therapeutic agents in the
treatment of motor disorders. It may be advantageous to use the present compounds in
combination with classical therapeutic agents for such disorders.

The compounds of Formula (I) may also serve in the treatment or the prevention
of damage to the nervous system caused by trauma, stroke, neurodegenerative illnesses
and the like; cardiovascular disorders like high blood pressure, thrombosis, stroke, and
the like; and gastrointestinal disorders like dysfunction of the motility of the gastroin-
testinal system and the like.

In view of the above uses of the compounds of Formula (I), it follows that the
present invention also provides a method of treating warm-blooded animals suffering
from such diseases, said method comprising the systemic administration of a therapeu-
tic amount of a compound of Formula (I) effective in treating the above described dis-
orders, in particular, in treating anxiety, psychosis, migraine and addictive properties of
drugs of abuse.

The present invention thus also relates to compounds of Formula (I) as defined
hereinabove for use as a medicine, in particular, the compounds of Formula (I) may be
used for the manufacture of a medicament for treating anxiety, psychosis, migraine and
addictive properties of drugs of abuse.

Those of skill in the treatment of such diseases could determine the effective
therapeutic daily amount from the test results presented hereinafter. An effective
therapeutic daily amount would be from about 0.01 mg/kg to about 10 mg/kg body
weight, more preferably from about 0.05 mg/kg to about 1 mg/kg body weight.

The invention also relates to a pharmaceutical composition comprising a pharma-
ceutically acceptable carrier and, as active ingredient, a therapeutically effective
amount of a compound according to the invention, in particular a compound according
to Formula (I), a pharmaceutically acceptable acid or base addition salt thereof, an N-
oxide form thereof or a quaternary ammonium salt thereof.

For ease of administration, the subject compounds may be formulated into vari-

ous pharmaceutical forms for administration purposes. The compounds according to
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the invention, in particular the compounds according to Formula (I), a pharmaceuti-
cally acceptable acid or base addition salt thereof, an N-oxide form thereof or a quater-
nary ammonium salt thereof, or any subgroup or combination thereof may be formu-
lated into various pharmaceutical forms for administration purposes. As appropriate
compositions there may be cited all compositions usually employed for systemically
administering drugs. To prepare the pharmaceutical compositions of this invention, an
effective amount of the particular compound, optionally in addition salt form, as the
active ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which carrier may take a wide variety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions are desir-
able in unitary dosage form suitable, in particular, for administration orally, rectally,
percutaneously, by parenteral injection or by inhalation. For example, in preparing the
compositions in oral dosage form, any of the usual pharmaceutical media may be em-
ployed such as, for example, water, glycols, oils, alcohols and the like in the case of
oral liquid preparations such as suspensions, syrups, elixirs, emulsions and solutions;
or solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders, disinte-
grating agents and the like in the case of powders, pills, capsules and tablets. Because
of their ease in administration, tablets and capsules represent the most advantageous
oral dosage unit forms in which case solid pharmaceutical carriers are obviously em-
ployed. For parenteral compositions, the carrier will usually comprise sterile water, at
least in large part, though other ingredients, for example, to aid solubility, may be in-
cluded. Injectable solutions, for example, may be prepared in which the carrier com-
prises saline solution, glucose solution or a mixture of saline and glucose solution. In-
jectable solutions, for example, may be prepared in which the carrier comprises saline
solution, glucose solution or a mixture of saline and glucose solution. Injectable solu-
tions containing compounds of Formula (I) may be formulated in an oil for prolonged
action. Appropriate oils for this purpose are, for example, peanut oil, sesame oil, cot-
tonseed oil, corn oil, soybean oil, synthetic glycerol esters of long chain fatty acids and
mixtures of these and other oils. Injectable suspensions may also be prepared in which
case appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations that are intended to be converted, shortly before
use, to liquid form preparations. In the compositions suitable for percutaneous admini-
stration, the carrier optionally comprises a penetration enhancing agent and/or a suit-
able wetting agent, optionally combined with suitable additives of any nature in minor
proportions, which additives do not introduce a significant deleterious effect on the
skin. Said additives may facilitate the administration to the skin and/or may be helpful
for preparing the desired compositions. These compositions may be administered in
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various ways, €.g., as a transdermal patch, as a spot-on, as an ointment. Acid or base
addition salts of compounds of Formula (I) due to their increased water solubility over
the corresponding base or acid form, are more suitable in the preparation of aqueous
compositions.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
to produce the desired therapeutic effect in association with the required pharmaceuti-
cal carrier. Examples of such unit dosage forms are tablets (including scored or coated
tablets), capsules, pills, powder packets, wafers, suppositories, injectable solutions or
suspensions and the like, and segregated multiples thereof.

Since the compounds according to the invention are potent orally administrable
compounds, pharmaceutical compositions comprising said compounds for administra-
tion orally are especially advantageous.

In order to enhance the solubility and/or the stability of the compounds of For-
mula (I) in pharmaceutical compositions, it can be advantageous to employ a-, p- or y-
cyclodextrins or their derivatives, in particular hydroxyalkyl substituted cyclodextrins,
e.g. 2-hydroxypropyl-B-cyclodextrin. Also co-solvents such as alcohols may improve
the solubility and/or the stability of the compounds according to the invention in phar-

maceutical compositions.

Preparation

The compounds of Formula (I) can generally be prepared by N-alkylating an in-
termediate compound of Formula (IT) with an intermediate compound of Formula (IIT)
wherein W is a suitable leaving group such as halo for example bromo, or an organo-
sulfonyl group such as p-toluenesulfonyl.

CHy—W

X + H—-N A —_— ()
Na®ol
(R X

(I (ID
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In the intermediate compounds (IT) and (III), i j, R, R?, X and the cyclic moiety
A are as defined in the compounds of Formula (I). Said N-alkylation can conveniently
be carried out in a reaction-inert solvent such as, for example, methanol, ethanol, tetra-
hydrofuran, methylisobutyl ketone, N,N-dimethylformamide, dimethylsulfoxide or ace-
tonitrile and optionally in the presence of a suitable base such as calcium oxide. Stir-
ring and elevated temperatures, for instance reflux temperature, may enhance the rate
of the reaction.

Alternatively, said N-alkylation may also be performed using the procedure de-
scribed by Monkovic et al. (J. Med. Chem. (1973), 16(4), p. 403-407) which involves
the use of a pressurised reaction vessel.

Alternative processes for the preparation of compounds of Formula (I) include
those described below.

The compounds of Formula (I) in which A is a radical of Formula (a) in which R
is Het-carbonyl; aryl-Het-carbonyl; arylalkenyl-Het-carbonyl in which the Het-moiety
is bonded to the carbonyl via a ring nitrogen heteroatom; or R® is mono- or
di(alkyl)aminocarbonyl; mono- or di(alkylthioalkyl)aminocarbonyl; mono- or di(aryl-
alkyl)aminocarbonyl; mono- or di(Het-alkyl)aminocarbonyl; mono- or di(mono- or di-
(alkyl)aminoalkyl)aminocarbonyl; (aryl)(alkyloxycarbonylalkyl)aminocarbonyl; (al-
kyl)(alkenyl)aminocarbonyl; or mono- or di(aryl)aminocarbonyl ; represented by For-
mula (Ib) in which -NR®R® is N-Het- ; N-aryl-Het- ; N-arylalkenyl-Het- ; or mono- or
di(alkyl)amino; mono- or di(alkylthioalkyl)amino; mono- or di(arylalkyl)amino; mono-
or di(Het-alkyl)amino; mono-or di(mono- or di(alkyl)aminoalkyl)amino; aryl(alkyl-
oxycarbonyl)alkylamino; (alkyl)(alkenyl)aminocarbonyl; or mono- or di(aryl)amino,
may be prepared by reacting a compound of Formula (IV) in which L is a leaving
group such as halo e.g.chloro, with a compound of Formula (V), in a suitable solvent
such as dichloromethane, together with for example polymer-supported trisamine, MP-
carbonate, polymer-supported isocyanate, and polymer-supported DIEA with
Me;NCHO.
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The compounds of Formula (I) in which A is a radical of Formula (c) in which R* is
hydroxyalkyl, alkyloxycarbonylalkyl, arylsulphonyl or Het, represented by Formula
(Ic) in which R° is hydroxyalkyl, alkyloxycarbonylalkyl, arylsulphonyl or Het, may be
prepared by reacting a compound of Formula (VI) with a compound of Formula (VII)
in which L' is a leaving group such as halo, e.g.chloro, in a suitable solvent such as
dimethylformamide, dichloromethane, acetonitrile or dimethylsulphoxide, if desired in
the presence of a base such sodium hydride or potassium carbonate.

CH
CHZ—; 2)p (CHZ)P\
X CH —N
CH,, R, 2 .
( Ja \( (CH,); \<R )s

+RL —4—m
O/(Rl)j ,
(Rz)r X (RZ)'/ ) /(R )

(VD) (VI (Ic)

The compounds of Formula (I) in which A is a radical of Formula (c) in which R* is
alkenyloxycarbonyl, aryloxycarbonyl or arylalkyloxycarbonyl, represented by Formula
(Id) in which R? is alkenyl, aryl or arylalkyl, may be prepared by reacting a compound
of Formula (VI) with a compound of Formula (VIII) in which L?* is a leaving group
such as halo, e.g.chloro, in a suitable solvent such as dichloromethane, in the presence
of a base such as sodium hydride.
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CH,
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(VD) (VIID) 1d)

The compounds of Formula (I) in which A is a radical of Formula (c) in which R* is
alkyl, arylalkenyl, Het-alkyl, aryl-Het-alkyl, alkyloxyarylalkyl, arylalkyl,
aryloxyarylalkyl, alkyloxyarylalkyl, or arylsulphonyl-Het-alkyl, represented by For-
mula (Ie) in which R° is alkyl, arylalkenyl, Het-alkyl, aryl-Het-alkyl, alkyloxyarylalkyl,
arylalkyl, aryloxyarylalkyl, alkyloxyarylalkyl, or arylsulphonyl-Het-alkyl (CH,R®
forming the final R* group), may be prepared by reacting a compound of Formula (VI)
with a compound of Formula (IX) for example in the presence of polymer supported
sodium cyanoborohydride (PS-CNBH4Na) and polymer supported sulphonic acid (PS-
SO;H) in tetrahydofuran/acetic acid and dichloromethane with TFA.

(CHZ)p

CH
CHZ_Ni ;QH CH —I\fl 2)p\NCH R®
(CHY{ DR 27N N &
0 (CHyy ~R)g
O

+R°*CHO —— >
®",

(VD) (IX) o)

The compounds of Formula (I) in which A is a radical of Formula (c) in which
R* is mono- or di(alkyl)aminocarbonyl, mono- or di(arylalkyl)aminocarbonyl, mono-
or di(alkylthioalkyl)aminocarbonyl, mono- or di(Het-alkyl)aminocarbonyl or mono- or
di(alkyloxyalkyl)aminocarbonyl, represented by Formula (If) in which R is alkyl,
arylalkyl, alkylthioalkyl, Het-alkyl or alkyloxyalkyl, may be prepared by reacting a
compound of Formula (VI) with a compound of Formula (X) in the presence of a base
such as triethylamine and in a suitable solvent such as dichloromethane or acetonitrile:



WO 2006/134163 PCT/EP2006/063273

28-
(CHy)p
)] CH
CHz‘N\ NH (/ 2)p\ £ f
oy R, CHAN  NCONRR
0 (CHY, R,
0

+RRNH —— >
L (R'),
(Rz)i/ X O ! (RZ)/ ) O (Rl)j
(If)

(VD X)

The compounds of Formula (I) in which A is a radical of Formula (a) in which r is 1
and R’ is alkyloxycarbonylamino, alkynyloxycarbonylamino, alkyloxyalkyloxy-
carbonylamino, aryloxycarbonylamino, mono- or dialkylaminocarbonylamino, Het-
carbonylamino, arylcarbonylamino, arylalkylcarbonylamino, aryl-Het-carbonylamino,
alkylcarbonylamino, arylarylcarbonylamino, Het-alkylcarbonylamino, arylthioalkyl-
carbonylamino or arylalkyloxy-carbonylamino, represented by Formula (Ig) in which
R? is alkyloxy, alkynyloxy, alkyloxyalkyloxy, aryloxy, mono- or dialkylamino, Het,
aryl, arylalkyl, aryl-Het, alkyl, arylaryl, Het-alkyl, arylthioalkyl or arylalkyloxy, may
be prepared by reacting a compound of Formula (XI) with a compound of Formula
(XII) in which L’is a leaving group such as halo, e.g.chloro, with R-DIEA, R-
Trisamine and R-NCO, in a suitable solvent such as dichloromethane:

/™
HzC N 5] NH, /\_I g
0 om
+  RicOL)? —— O

o ) ®) / /(R )j
i X

(X1) (X1 (Ig)

The compounds of Formula (I) in which A is a radical of Formula (a) in which r
is 1 and R? is alkylaminocarbonylamino, arylalkylaminocarbonylamino, arylamino-
carbonylamino, aryloxyarylaminocarbonylamino, arylaminothiocarbonylamino, Het-
aminothiocarbonylamino, alkyloxycarbonylalkylaminocarbonylamino, amino-
alkylaminothiocarbonylamino, = Het-alkylaminothiocarbonylamino, alkyloxyalkyl-
aminothiocarbonylamino or alkylsulphonylalkylaminothiocarbonylamino, represented
by Formula (Th) in which R" is alkyl, arylalkyl, aryl, aryloxyaryl or alkyloxycarbonyl-
alkyl when X is oxygen, or aryl, Het-, aminoalkyl, Het-alkyl, alkyloxyalkyl or alkyl-
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sulphonylalkyl when X is sulphur, may be prepared by reacting a compound of For-
mula (XI) with a compound of Formula (XIIT) where X is O for the preparation of car-
bonylamino compounds or S for the preparation of thiocarbonylamino compounds, and
R-DIEA, R-Trisamine, R-NCO in a suitable solvent such as dichloromethane:

H,C N/\:HIHZ
(CH2)m
0
+
LA DY,
(R )1 X =
(X1) (XIID) (Th)

The compounds of Formula (I) in which A is a radical of Formula (c) in which
R* is alkylaminothiocarbonyl, alkyloxycarbonylaminothiocarbonyl, arylaminothiocar-
bonyl, arylalkylaminothiocarbonyl or arylcarbonylaminothiocarbonyl, represented by
Formula (i) in which R’ is alkyl, alkyloxycarbonyl, aryl, arylalkyl or arylcarbonyl,
may be prepared by reacting a compound of Formula (VI) with a compound of For-
mula (XIV) and polystyrene-isocyanate in a suitable solvent such as dichloromethane:

(CHy)
CH2—N S (CHZ)P .
( CHy), \(Rs CHZ—N “NCSNHR'

(CHy, NRY),
O

+RINCS ———>
/(Rl)j 1
(Rz)i/ X O (RZ)./ X O ®

(VD (X1V) (Ti)

In an analogous manner to the previous process, the compounds of Formula (I)
in which A is a radical of Formula (c) in which R* is alkylaminocarbonyl, arylamino-
carbonyl or alkyloxycarbonylalkylaminocarbonyl, represented by Formula (Ij) in which
R is alkyl, aryl, or alkyloxycarbonylalkyl, may be prepared by reacting a compound of
Formula (VI) with a compound of Formula (XV) and polystyrene-isocyanate in a suit-
able solvent such as dichloromethane:
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The compounds of Formula (I) in which A is a radical of Formula (¢) in which p and q
are each 2 and R* is alkylsulphonyloxyalkyl, represented by Formula (Ik) in which R*
is alkylsulphonyl, may be prepared by reacting a compound of Formula (XVI) with a
compound of Formula (XVII) in which L* is a leaving group such as halo, e.g. chloro,
in the presence of a base such as triethylamine, and in a suitable solvent such as di-

chloromethane:
! \ = k
CH,~N NCH,CH,OH CHy—N NCH,CH,0R’
0
+RMLA
/ \ / \/(Rl)j
(R )1 X =
(XVI) (xvi) (Tk)

The compounds of Formula (I) in which A is a radical of Formula (d) in which the
group R® is in the 3-position and is alkyloxycarbonylmethyl or hydroxycarbonyl-
methyl, represented by formulae (Im-1) and (Im-2) respectively in which R™ is alkyl,
may be prepared by reacting a compound of Formula (XVIII) for example by treatment
with a base such as potassium fert-butoxide in a suitable solvent such as tetrahydrofu-
ran to effect ring closure to form a mixture of compounds of formulae (Im-1) and (Im-
2), which may be separated in conventional manner for example by column chromatog-
raphy:
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(XVIIT)

(Im-2)

The compound of Formula (Im-1) may be converted into a compound of For-
mula (I) in which R® is 2-hydroxyethyl, represented by Formula (Im-3) by reduction
with for example lithium aluminium hydride in a suitable solvent such as tetrahydrofu-
ran. The resulting compound of Formula (Im-3) may be converted into a compound of
Formula I in which R® is alkylsulphonyloxyethyl, represented by Formula (Im-4) for
example by treatment with an alkylsulphonyl halide e.g. chloride, for example in the
presence of a base such triethylamine and in a suitable solvent such as dichloro-
methane. The compound of Formula (Im-4) may be converted into a compound of
Formula (I) in which R® is alkyloxyethyl or aryloxyethyl, represented by Formula
(Im-5) in which R™ is alkyl or aryl, for example by treatment with a compound of
Formula R™-M where M is an alkali metal for example sodium, in a suitable solvent
such as methanol or (CH3),CHO. Alternatively the compound of Formula (Im-4) may
be converted into a compound of Formula (I) in which R® is mono- or di-
alkylaminoethyl, represented by Formula (Im-6) in which R™ is mono- or di-
alkylamino, for example by treatment with a compound of Formula R™H in the pres-
ence of a base such as calcium oxide in a suitable solvent such as tetrahydrofuran.
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(Im-6)

The compound of Formula (Im-2) may alternatively be converted into a com-
pound of Formula (I) in which R® is mono- or di-alkylaminocarbonylmethyl or
arylaminocarbonylmethyl, represented by Formula (Im-7) in which R™ is mono- or
di-alkylamino or arylamino, by treatment with a compound of Formula R™H in the
presence of 1-hydroxy-1H-benzotriazole, (CH3),CHO and dicyclohexanecarbodiimide:



WO 2006/134163 PCT/EP2006/063273
-33-

(Im-2) (Im-7)

The compounds of Formula (XVIII) may be prepared in conventional for exam-

ples as described below in the Examples.

The compounds of Formula (I) may also be converted into each other following
art-known transformation reactions, for example:

(a) a compound of Formula (I) in which R? is hydroxy may be converted into a
corresponding compound of Formula (I) in which R® is oxo by treatment with
an oxidizing agent such as CICOCOCI, for example in the presence of a base
such as triethylamine, generally in a solvent such as dichloromethane and/or
DMSO;

(b) a compound of Formula (I) in which R® is oxo may be converted into a corre-
sponding compound of Formula (I) in which R? is gem(hydroxy)(alkyl) by
treatment with a Grignard reagent such as CH3;MgCl, generally in a solvent
such as tetrahydrofuran;

(c) a compound of Formula (I) in which R® is hydroxy may be converted into a
corresponding compound of Formula (I) in which R? is alkyloxy by treatment
with an appropriate alkylating agent such as an alkyl halide for example an al-
kyl iodide, for example in the presence of a base such as sodium hydride, gen-
erally in a solvent such as 1,2-dimethoxyethane;

(d) a compound of Formula (I) in which R?® is hydroxy may be converted into a
corresponding compound of Formula (I) in which R? is aryloxy by treatment
with an appropriate arylating agent such as the corresponding phenol in the
presence for example of triphenylphosphine and CH;CH,CON=NCOCH,CH3,
generally in a solvent such as tetrahydrofuran; in an analogous manner a com-
pound of Formula (I) in which R® is hydroxyalkyl may be converted into a cor-
responding compound of Formula (I) in which R is aryloxyalkyl;
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(¢) a compound of Formula (I) in which R? is alkyloxycarbonyl may be converted

®

into a corresponding compound of Formula (I) in which R’ is hydroxycarbonyl
by hydrolysis under basic conditions for example in the presence of sodium hy-
droxide or lithium hydroxide, generally in an aqueous solvent such as dioxane;

a compound of Formula (I) in which R? is alkyloxycarbonyl or alkyloxycarbon-
ylalkyl may be converted into a corresponding compound of Formula (I) in
which R? is hydroxyalkyl by reduction for example in the presence of lithium
aluminium hydride generally in a solvent such as tetrahydofuran or diethyl
ether; ;

(g) a compound of Formula (I) in which R? is halo (for example iodo) may be con-

verted into a corresponding compound of Formula (I) in which R? is cyano by
treatment with a cyanide compound, for example zinc cyanide, in the presence
of a palladium compound such as Pd(PPhs),, in a suitable solvent, for example
N,N-dimethylformamide;

(i) a compound of Formula (I) in which R? is hydroxy may be converted into a
corresponding compound of Formula (I) in which R is alkylcarbonyloxy, aryl-
carbonyloxy or arylalkylcarbonyloxy by treatment with an appropriate acylat-
ing agent such as an acyl halide for example an acyl chloride, for example in
the presence of polymer-supported-DIPEA, -DIEA or -Trisamine, generally in a
solvent such as dichloromethane; (ii) a compound of Formula (I) in which R is
hydroxyalkyl may be converted into a corresponding compound of Formula
(D) in which R? is alkyloxycarbonyloxyalkyl by treatment with an appropriate
acylating agent such as an acyl halide for example an acyl chloride, for example
in the presence of a base such as 4-dimethylaminopyridine, generally in a sol-
vent such as dichloromethane;

(h) a compound of Formula (I) in which A is a radical of Formula (a), m is 2 and

the two R® groups are hydroxy and 1-propenyl repectively, represented by For-
mula (In-1) below may be converted into a compound of Formula (In-2) for
example by treatment with I(Py),.BF, in a suitable solvent, for example di-
chloromethane, which can then be converted into a compound of Formula (I) in
which A is a radical of Formula (b) and ring B is substituted by a hydroxy-
methyl group, represented by Formula (In-3) below for example by treatment
with sodium methoxide in a suitable solvent for example methanol:
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(j) a compound of Formula (I) in which A is a radical of Formula (a) in which
R? is hydroxyalkyl may be converted into a corresponding compound of For-
mula (I) in which R? is alkylamino-carbonyloxyalkyl, arylaminocarbonyloxyal-
kyl or arylalkylaminocarbonyloxyalkyl, by treatment with an appropriate
R°NCO compound in which R® is alkyl, aryl or arylalkyl, for example in the
presence of a base such as triethylamine or 4-dimethylaminopyridine, generally
in a solvent such as dichloromethane; in an analogous manner a compound of
Formula (T) in which R® is hydroxyalkyl may be converted into a corresponding
compound of Formula (I) in which R® is alkylaminocarbonyloxyalkyl.

The intermediate compounds mentioned hereinabove are either commercially
available or may be made following art-known procedures. For instance, intermediate
compounds of Formula (IIT) may be prepared according to the procedure described by
Monkovic et al. (J. Med. Chem. (1973), 16(4), p. 403-407).

Alternatively, intermediate compounds of Formula (IIT) can also be prepared by
reacting an epoxide derivative of Formula (XIX) with a Grignard reagent of Formula
(XX) wherein X suitably is halo, thus forming an intermediate compound of Formula
(XXTI) which may subsequently be cyclized according to art-known methods such as the
one described in Monkovic et al.



WO 2006/134163 PCT/EP2006/063273
-36-

/ \ / \ +
(Rl)l/\ X /\(R])j

cyclization

Epoxides of Formula (XIX) can be prepared using art-known procedures such as
epoxidating an intermediate compound of Formula (XXII) with a suitable peroxide such
as m-chloroperbenzoic acid.

peroxide
LY — o
X ==

A
L ®")

—

X

Pure stereochemically isomeric forms of the compounds of Formula (I) may be
obtained by the application of art-known procedures. Diastereomers may be separated
by physical methods such as selective crystallization and chromatographic techniques,
e.g. counter-current distribution, liquid chromatography and the like.

Experimental part

Hereinafter, “DMF” is defined as N,N-dimethylformamide, “DCM?” is defined as di-
chloromethane, “DIPE” is defined as diisopropyl ether, “DMSO” is defined as di-
methylsulfoxide, “Et,O” is defined as diethyl ether, “EtOAc” is defined as ethyl ace-
tate, “EtOH” is defined as ethanol, “MeOH” is defined as methanol, “TFA” is de-
fined as trifluoroacetic acid, “THF” is defined as tetrahydrofuran.
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A. Preparation of the intermediate compounds

Example Al
Preparation of intermediate 1 @—E=o
‘I)\_
4

aOos

[2R-(20,,3aa,12bPB)]

[2R-(2a,3aa,12bp)]-11-fluoro-2-hydroxymethyl-3,3a,8,12b-tetrahydro-2 H-dibenzo
[3,4:6,7]cyclohepta[1,2-b]furan (4.1 g, 0.0144 mol) was dissolved in DCM (20 ml).
Triethylamine (0.0173 mol) was added and the mixture was cooled on an ice-bath. A
solution of 4-methyl-benzenesulfonyl chloride (0.0159 mol) in DCM (10 ml) was
added over = 5 min. The mixture was stirred for 2 hours at 0 °C, then allowed to warm
to room temperature. The reaction mixture was stirred overnight at room temperature.
Water (20 ml) was added. The layers were separated. The organic phase was stirred in
a 10 % aqueous potassium carbonate solution for one hour. The layers were separated.
The organic layer was dried (MgSOQy), filtered and the solvent evaporated. The residue
was stirred in toluene (30 ml). A 10% aqueous potassium carbonate solution (30 ml)
was added. The layers were separated. The organic layer was dried (MgSQO,), filtered
and the solvent evaporated, yielding 5.8 g (92%) of [2R-(2a, 3aa, 12bp)]11-fluoro-
3,3a,8,12b-tetrahydro-2H-dibenzo[ 3,4:6,7]cyclohepta[ 1,2-b]furan-2-methanol-4-me-
thylbenzenesulfonate, intermediate 1. An alternative method of preparing this inter-
mediate is described in W003/048146 [CAS number= 543741-40-8].

Example A2

Preparation of intermediate 2
Cl
NS

[2R-(2a, 3aa, 12bP)]

Thionyl chloride (0.006325 mol) was added slowly at 0 °C to a mixture of compound
156 (0.001265 mol) in toluene (6 ml), the reaction mixture heated at 70 °C for 10 hours
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and then it was cooled to room temperature. Volatiles were evaporated in vacuo. Tolu-
ene (10 ml) was added and the mixture was evaporated in vacuo, yielding intermedi-
ate 2.

Example A3

Preparation of intermediate 3 HNO

2R-(2a, 3aa, 12bp)]

A mixture of intermediate 1 (0.023 mol), piperazine (0.23 mol) and calcium oxide
(2.3 mol) in THF was stirred and heated for 16 hours at 140 °C (oil bath temperature),
then the reaction mixture was cooled to room temperature. The solids were filtered off
and the filtrate was evaporated. The residue was taken up in EtOAc and was washed
two times with water. The organic layer was separated, dried (Na,SQ,), filtered and the
solvent was evaporated (vac.), yielding intermediate 3 as a brown oil.

Example A4

. . . H
a) Preparation of intermediate 4 NN

2R-(2a, 3aa, 12bp)]

A mixture of intermediate 1 (0.0068 mol), 2-amino-ethanol (0.068 mol) and calcium
oxide (0.068 mol) in THF (15 ml) was heated at 120 °C (oil bath temperature) for 16
hours. The resulting suspension was filtered through celite and the filtrate was evapo-
rated under reduced pressure. The residue was partitioned between DCM/water; the
organic layer was separated, washed with NaHCO;, with water and with brine, then
dried (Na,SO,), filtered off and the solvent was evaporated. The residual oil was puri-
fied by short open column chromatography over silica gel (eluent: DCM/MeOH 95/5).
The product fractions were collected and the solvent was evaporated, yielding 2.2 g (99
%) of intermediate 4.
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b) Preparation of intermediate 5 T HOH
(o)
Sl
’ (0]

o8es
(E)-[2R-(2a, 3aa, 12bB)]
A mixture of intermediate 4 (0.0067 mol), (E)-4-bromo-2-butenoic acid, ethyl ester
(0.0067 mol) and triethylamine (0.0067 mol) in water (30 ml) was stirred and refluxed
for 3 hours, then the reaction mixture was cooled to room temperature. Sodium hydrox-
ide (0.010 mol) was added and the mixture was stirred for 30 minutes, then partitioned
between DCM/water. The organic layer was separated, washed with water and with

brine, dried (MgSQO,), filtered off and the solvent was evaporated, yielding 2.8 g of in-
termediate 5 (used as such in the next reaction step without further purification)

Example A5
)

:
OJ\O

4-methylmorpholine (0.078 mol) and a solution of carbonochloridic acid, 4-nitrophenyl

Preparation of intermediate 6

ester (0.0157 g) in DCM were added slowly to a suspension of polymer-bound 4-
mercaptophenol (Aldrich, catalogue number 511714, 0.039 mol; loading 1.3 mmol/g)
in DCM, anhydrous (200 ml) The pressure was removed and the mixture was stirred
overnight at room temperature. The solids were filtered off, washed with THF/DCM
(anhydrous) and dried (vac.), yielding intermediate 6.
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Example A6

a) Preparation of intermediate 7 (j_/:
N

mixture of diastereoisomers 87 : 13

To a mixture of 4-oxo-3-(2-propenyl)-1-piperidinecarboxylic acid, 1,1-dimethylethyl
ester (1.67 mmol) in THF (20 ml) and methanol (10 ml) at room temperature, sodium
tetrahydroborate (3.33 mmol) was added portionwise. The resulting mixture was stirred
for 3 hours at room temperature and then quenched with an aqueous saturated NH4Cl
solution and stirred for 10 minutes. The organic layer was separated, dried (Na;SOy),
filtered and the solvent was evaporated, yielding 0.411 g intermediate 7.

b) Preparation of intermediate 8 @I
HN

TFA (0.102 mol, 30% solution in DCM) was added to intermediate 7 (0.01019 mol)
and the resulting solution was stirred at room temperature under N for 4 hours. A 20

% aqueous potassium carbonate solution was added and the resulting solution was
stirred at room temperature for 1 hour. The organic layer was separated, dried
(NayS04) and the solvent was evaporated under reduced pressure, yielding 2.45 g of
intermediate 8 (colourless oil, used as such without further purification).

Example A7

a) Preparation of intermediate 9

g

A mixture of described in J.Med. Chem. 2005, Vol. 48 No. 6, pages
1709-1712 (0.0106 mol), bis(pyridine)iodonium tetrafluoroborate (0.0117 mol) and
TFA (0.0212 mol) in DCM (50 ml) was stirred for one hour at room temperature, under
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N, atmosphere. The reaction mixture was washed with Na;S,03 (2 x 50 ml), and with
brine (2 x 50 ml). The organic layer was separated, dried (Na,SOy), filtered and the
solvent was evaporated. The residue (oil) was purified by short open column chroma-
tography over silica gel (eluent: heptane/EtOAc 9/1). The product fractions were col-
lected and the solvent was evaporated, yielding 3.9 g (68.4%) of intermediate 9.

Example A8
Preparation of intermediate 10 HZN\O
N\

[2R-(20., 3aa, 12bP)]

A mixture of intermediate 1 (0.01824 mol), tert-butyl 4-piperidylcarbamate (10 g) and
calcium oxide (q.s.) in THF (q.s.) was stirred and heated at 130 °C (oil-bath tempera-
ture) for 8 hours. The mixture was cooled to room temperature and then filtered. The
solvent was evaporated. The residue was taken up into EtOAc and washed with a satu-
rated aqueous NaHCO; solution. The organic layer was separated, dried (Na,SOy), fil-
tered and the solvent was evaporated (vacuum). The residue was taken up into a 25%
TFA solution in DCM (deprotection). The mixture was stirred at room temperature for
3 hours and the solvent was evaporated. The residue was taken up into DCM and then
washed twice with a saturated aqueous NaHCOj; solution. The organic layer was sepa-
rated, dried (Na,SQ,), filtered and the solvent was evaporated (vacuum). The residue
was purified by short open column chromatography. The product fractions were col-
lected and the solvent was evaporated, yielding intermediate 10.
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Example A9

. . . HO
Preparation of intermediate 11 1

4
9Gog
[2R-(20, 3aa, 12bP)]
[2R-(2a,  3aa, 12bp)] 11-Fluoro-3,3a,8,12b-tetrahydro-N-methyl-2 H-dibenzo
[3,4:6,7]cyclohepta[1,2-b]furan-2-methanamine (described in WO 03/048146) (0.0114
mol) and 1-piperazine-ethanol (0.0342 mol) were irradiated under microwave condi-
tions (power: 500 Watt; 150 °C; 15 min). Then, the resulting mixture was diluted with
EtOAc. The organic solution was washed with water, dried (Na,SQOy), filtered and the
solvent evaporated under reduced pressure. The residue was purified by short open
column chromatography over silica gel (eluent: DCM/MeOH 97/3). The product frac-
tions were collected and the solvent was evaporated, yielding 2.5 g of intermediate 11
as an orange oil which was used without further purification.

B. Preparation of the final compounds

Example B1
Preparation of compound 1 St‘
N.

[2R-(20, 3aa, 12bB)] (3’RS) C,H,O4 (1:1);
mixture of diastereoisomers 1:1

A mixture of intermediate 1 (0.00253 mol), 3-pyrrolidinol (0.00759 mol) and calcium
oxide (0.250 g) in THF (30 ml) was stirred and heated at 140 °C (oil bath temperature)
for 8 hours, then the cooled mixture was filtered off and the solvent was evaporated.
The residue was purified by high-performance liquid chromatography prep. The prod-
uct fractions were collected and the solvent was evaporated. The residue (free base)
was dissolved in diethyl ether and converted into the ethanedioate salt (1:1). The pre-
cipitate was filtered off, then dried, yielding compound 1.
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Example B2

Preparation of compound 144 HO\O
"5

Y
O

[2R-(20, 3a0, 12bB)] .CoH,04 (1:1)

Intermediate 1 (0.00096 mol), 4-piperidinol (0.0012 mol), calcium oxide (0.013 mol)
and THF dry (q.s.) were heated at 140 °C (oil bath temperature) for 16 hours. The mix-
ture was cooled to room temperature and the solid was filtered off. The solvent was
evaporated (vac.) and the residue was taken up in DCM, washed with an aqueous satu-
rated Na,COs; solution and with water. The organic layer was separated, dried (MgSQO,)
and the solvent was evaporated (vac.). The residue was purified by short open column
chromatography (eluent: DCM/(MeOH/NH3) 100/0, 98/2). The product fractions were
collected and the solvent was evaporated. The residue was treated with ethanedioic
acid and converted into the ethanedioate salt in Et;O. The resulting precipitate was fil-
tered off, washed with cold Et,O and dried in vacuo, yielding 0.070 g of compound
144.

Example B3
HO.

Preparation of compounds 153 and 154 LO
N.

4
L0

[2R-(20, 3aa, 12bP)]

<III|/

compound 154: .C;H,04 (1:1)
compound 153: free base

A mixture of intermediate 1 (0.00091 mol), 4-piperidineethanol (0.00456 mol) and
calcium oxide (0.0045 mol) in acetonitrile (q.s.) was stirred and heated in a sealed tube
for 3 days at 100 °C. The reaction mixture was filtered through a celite pad and the
filtrate was evaporated. The residue thus obtained was purified by short open column
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chromatography (eluent: DCM/MeOH 98.5/1.5). The product fractions were collected
and the solvent was evaporated, yielding 0.343 g of compound 153. Part of this frac-
tion was converted into the ethanedioic acid salt by treatment with oxalic acid in Et,0,
the formed precipitate was filtered off, washed with cold Et;O and dried, yielding

compound 154.
Example B4
Preparation of compound 272 —o "
Ny
g (0]
49os
[2R-(20, 3a0, 12bP)]
CzI‘IFg,Oz (1 . 1)
HN o

A mixture of intermediate 1 (0.00044 mol) and OH (0.00088 mol) [de-

scribed in Journal of Heterocyclic Chemistry (1968), 5 (4), 467-9], potassium carbon-
ate (0.00088 mol) and DMF (q.s.) was irradiated under microwave conditions at 160
°C for 20 minutes and the solvent was evaporated under N»-flow. The residue was dis-
solved in THF, then polystyrene-methylisocyanate (3 eq.,Aldrich, ref 47368-5: 200-
400 mesh; loading 1.85 mmol/g)) (0.00044 mol) was added and the reaction mixture
was shaken for 5 hours. The resin was filtered off and the filtrate was evaporated. The
residue was dissolved in MeOH (5 ml), polystyrene-SO;H (3 eq., Fluka, ref 06423, 20-
50 mesh, loading 4.6 mmol/g) (0.00044 mol) was added, then the mixture was shaken
for 3 hours, washed and treated twice with MeOH/NHj; (saturated). The mixture was
filtered off and the filtrate was evaporated. The residue was purified by preparative
high-performance liquid chromatography. The product fractions were collected and the
solvent was evaporated. The residues were converted into the corresponding
ethanedioate salt, yielding compound 272.
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Example BS

Preparation of compound 276 ! 0

Ny
¥

4
oSey
[2R-(2a, 3aa, 12bP)]

CzHFg,Oz (1:1)

A mixture of intermediate 1 (1 mol.equiv.), 1,2,3,4-tetrahydro-6,7-dimethoxy-
isoquinoline, hydrochloride (3 mol.equiv.) and potassium carbonate (2 mol.equiv.) in
acetonitrile (10 ml) was stirred and heated at 130 °C for 45 minutes in a microwave
oven (600 W). The solvent was evaporated and the residue was taken up in DCM, then
the solids were filtered off and the solvent was evaporated. The residue was purified by
reversed phase high-performance liquid chromatography. The product fractions were
collected and the solvent was evaporated, yielding compound 276.

Example B6

pounds 277 and 278

. O
Preparation of com- ©:>
(0]
E/ N.
1
O

oSos

compound 277: [2R-(2a, 3aa, 12bp)], free base
compound 278: [2R-(2a, 3aa, 12bB)] C:H,04(1:1)

A mixture of intermediate 1 (0.00137 mol), 1,4-dioxa-8-azaspiro[4.5]decane (0.00682
mol) and calcium oxide (0.00696 mol) in acetonitrile (20 ml) was heated in a sealed
tube at 100 °C for 2 days, then the suspension was filtered through a celite pad and the
filtrate was evaporated under reduced pressure. The residue was purified by short open
column chromatography (eluent: DCM/MeOH 99/1). The product fractions were col-
lected and the solvent was evaporated, yielding 0.300 g of compound 277 (free base).
A part of the residue was converted into the ethanedioate salt by treatment with oxalic
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acid in Et,0, the formed precipitate was collected by filtration, washed with cold Et,O
and dried in vacuo, yielding compound 278.

Example B7

a) Preparation of compounds . i
o
161 and 162 N

compound 161: [2R-(2a,3aa,12bP)] free base
compound 162: [2R-(20,3a0,12bB)] .CoH204 (1:1)

A mixture of intermediate 1 (0.000456 mol), 4-piperidinecarboxylic acid, ethyl ester
(0.00458 mol) and calcium oxide (0.00232 mol) in acetonitrile (20 ml) was heated in a
sealed tube at 100 °C for 3 days, then the suspension was filtered over celite and the
filtrate was evaporated under reduced pressure. The residue was purified by short open
column chromatography (eluent: DCM/MeOH 100/0 -> 99/1) and then further purified
by flash column chromatography (eluent: DCM/MeOH 99/1). The product fractions
were collected and the solvent was evaporated, yielding 0.288 g of compound 161.
The residual oil was converted into the ethanedioate salt which was collected and dried
in vacuo, yielding 0.085 g of compound 162 (32.7 %).

b).. Preparation _of _compounds i
HO
156 and 157 Ny

compound 156: [2R-(2a,3aa,12bP)] free base
compound 157: [2R-(2a,3aa,12bp)] .CoH,04 (1:1)

A mixture of compound 161 (0.01818 mol) and lithium hydroxide (aqueous solution,
20 ml, 0.02 mol) in 1,4-dioxane (70 ml) was stirred at room temperature for 16 hours,
the reaction mixture was concentrated under reduced pressure and the residue was ly-
ophilised, yielding 7 g (white solid) of compound 156. A part of this fraction was con-
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verted into the ethanedioate salt (1:1). The resulting precipitate was filtered off and
dried, yielding the said salt, compound 157, as a grey solid.

Far.n

[2R-(20, 3a0, 12bP)]

¢) Preparation of compound 178

.C2HF302 (1:1)

1-Decanamine (0.00029 mol) and PS-Diisopropylamine (Aldrich, ref 53873-6; 100-
200 mesh, loading 2.0-3.5 mmol/g) (0.000408 mol) were added to a mixture of inter-
mediate 2 (0.0002415 mol) in DCM (2 ml) and TFA (cat.quant., 3 drops) and then the
reaction mixture was stirred for 2 hours. A mixture of PS-TRIAMINE (Aldrich, ref
47,210-7; 200-400 mesh, loading 4.2 mmol/g) (0.0004 mol), MP-CARBONATE
(Fluka, ref 21850; loading 3.5 mmol/g) (0.00096 mol) and PS-ISOCYANATE (3
eq.,Aldrich, ref 47368-5: 200-400 mesh; loading 1.85 mmol/g) (0.0003 mol) in DMF
(2 ml) was added and the resulting mixture was stirrred for 24 hours. The crude was
filtered off and the filtrate was evaporated, yielding compound 178.

Example B8

Preparation of compound 166 YO

[2R-(2a, 3aa, 12bp)]

.C2H204 (1:1)
PS-Diisopropylamine (Aldrich, ref 53873-6; 100-200 mesh, loading 2.0-3.5 mmol/g)
(0.200 g) was washed twice with DCM and then was suspended in DCM dry (15 ml).

Compound 144 (0.00023 mol) and acetyl chloride (0.00025 mol) were added and the
reaction mixture was shaken at room temperature overnight. The polymer was filtered
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off and washed with DCM. The organic filtrates were combined and evaporated. The
residue was treated with ethanedioic acid and converted into the ethanedioate salt in
Et,0. The resulting precipitate was filtered off, washed with cold Et,O and dried in
vacuo, yielding 0.047 g of compound 166.

Example B9
Preparation of compound 86 /\j\H
(o] N

¥
sSen
[2R-(2a, 3ac, 12bp)]
CoH,04 (1:1)

Ethylisocyanate (0.9 equiv.) was added at room temperature in one portion to a solu-
tion of intermediate 3 (1 equiv.) in DCM (6 ml). The reaction mixture was stirred at
room temperature for 1 hour, then polystyrene-isocyanate (3 eq.,Aldrich, ref 47368-5:
200-400 mesh; loading 1.85 mmol/g) was added and the mixture was stirred overnight.
The polymer was filtered off and the solvent was evaporated. The residue was purified
by short open column chromatography. The product fractions were collected and the
solvent was evaporated, yielding the corresponding free base that was converted in the
corresponding ethanodioic acid salt by treatment with oxalic acid in Et20. The formed
precipitate was filtered off, washed with cold Et20 and dried under vacuum yielding
compound 86.

Example B10

Preparation of compound 119

[2R-(2a, 3a0, 12bB)]
. C2HF302 (11)
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A mixture of intermediate 3 (0.425 mmol) and 2-chloro-6-(trifluoromethyl)-pyridine
(1.275 mmol) in DMSO (5 ml) was stirred at 140 °C for 45 minutes in a microwave
oven at 300 Watt. Water was added and the reaction mixture was extracted with DCM.
The separated organic layer was washed with brine, dried (Na,SQO,), filtered and the
solvent was evaporated. The residue was purified by high performance liquid chroma-
tography over reversed phase. The desired fractions were collected and the solvent
was evaporated. The residue was converted into the TFA salt, yielding compound
119.

Example B11

Preparation of compound 78 z
O N

A

4
90ey
[2R-(2a, 3ac, 12bp)]

.CoHy04 (1:1)

Cyclopropanecarbonyl chloride (1.1 equiv) and triethylamine (2 equiv) were added to a
solution of intermediate 3 (0.000567 mol, 1 equiv) in DCM (3 ml), stirred at room
temperature. The reaction mixture was stirred for 6 hours at room temperature. PS-
Trisamine (Aldrich, ref 47,210-7; 200-400 mesh, loading 4.2 mmol/g),1 equiv) was
added to scavenge excess of cyclopropanecarbonyl chloride, while stirring for one
hour. Then, the resin was filtered off and the filtrate was evaporated in vacuo. The
residue was purified by short open column chromatography over silica gel. The product
fractions were collected and the solvent was evaporated. The free base residue was dis-
solved in Et;O and converted into the ethanedioate salt (1:1). The precipitate was fil-
tered off, washed with cold Et;Oand dried in vacuo, yielding 0.04742 g of compound
78.
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Example B12
a) Preparation of compound 7 O’C‘N\

DMSO (anhydrous, 0.005 mol) was added at —60 °C to a solution of ethanedioyl di-
chloride (0.0025 mol) in DCM (anhydrous, 1 ml) under a nitrogen atmosphere and the
reaction mixture was stirred for 5 min. at —60 °C. A mixture of the free base of com-
pound 1 (0.0005 mol) in DCM (2 ml) was added at —60 °C and the resulting mixture
was stirred for 2 hours at —60 °C. Triethylamine (0.007 mol) was added at —60 °C and
then the reaction mixture was allowed to reach room temperature. An aqueous satu-
rated NaHCO; solution was added; the organic layer was separated, dried (Na;SOy)
and the solvent was evaporated. The residue was purified in a manifold (vac.) (eluent
1: DCM; eluent 2: DCM/EtOAc 4/1). The product fractions were collected and the sol-
vent was evaporated. The residue was washed with DIPE and dried, yielding 0.077 g
(22 %) of compound 7.

OH

b) Preparation of compound 39 t‘
Ny

4
sSeg
[2R-(20,3a0,12b3)]-(3'RS),
(1:1) mixture of diastereoisomers
.C2H204 (11)

Chloromethyl-magnesium (0.00059 mol) was added at 0 °C to a solution of compound
7 (0.00028 mol) in THF dry (1 ml) under a nitrogen atmosphere and the reaction mix-
ture was stirred for 1 hour at room temperature. A 10 % aqueous NH4Cl1 solution was
added and the mixture was extracted with DCM. The organic layer was separated,
dried (Na,SO,) and the solvent was evaporated. The residue was purified by short open
column chromatography (eluentl: DCM/MeOH 95/5; eluent 2: DCM/(MeOH/NH3)
95/5). The product fractions were collected and the solvent was evaporated. The resi-
due was converted into the ethanedioate salt in ether. The resulting precipitate was col-



WO 2006/134163 PCT/EP2006/063273
-51-

lected, washed with cold Et20 and dried in vacuo, yielding 0.0985 g (77 %) of com-
pound 39.

Example B13

Preparation of compound 69 (\N/\O
NS

lll\

4
L

[2R-(20,3a01,12bf)]

.CzHFg,Oz (1:1)

PS-CNBHsNa(Fluka, ref 17337; loading 2.5-4.5 mmol/g) (0.0006 mol) was added to a
solution of intermediate 3 (0.0002414 mol) and cyclohexanecarboxaldehyde
(0.0003621 mol) in THF/acetic acid (2.2 ml/ 0.14 ml) (2.34 ml) and the reaction mix-
ture was stirred for 20 hours at room temperature. The mixture was filtered off and the
solvent was evaporated. The crude residue was treated with PS-SO3H (3 eq., Fluka, ref
06423, 20-50 mesh, loading 4.6 mmol/g) and MeOH (0.000361 mol) and the mixture
was stirred for 20 hours. The resin was filtered off and washed with MeOH. The resin
was treated with MeOH saturated with amonia for 5 h. The resin was filtered off and
the MeOH-amonia solution was concentrated in vacuo, yielding compound 69.

Example B14

Preparation of compound 56

i O/Q/CI
O

4
sSen
[2R-(20,,3a01,12bB)]-(2'RS)
(1:1) mixture of diastereoisomers
C2H204 (1:2)

A mixture of intermediate 3 (0.000567 mol) and 4-chlorophenylglycidyl ether (2
equiv) in 2-propanol (20 ml) was stirred overnight at 130 °C (oil-bath temperature).
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The reaction mixture was cooled to room temperature. The solvent was evaporated.
The residue was purified by HPLC. The product fractions were collected and the sol-
vent was evaporated, yielding the corresponding free base that was converted in the
corresponding ethanodioic acid salt by treatment with oxalic acid in Et20. The formed
precipitate was filtered off, washed with cold Et20 and dried under vacuum yielding
0.05628 g of compound 56.

Example B15
a) Preparation of com- EYO“
pounds 159 and 160 & y
0]
F
LD

compound 159:[2R-(2a, 3aa, 12bB)]-(3’RS)

-/

(1:1) mixture of diastereoisomers, free base
compound 160:[2R-(2a, 3aa, 12bB)]-(3’RS)
(1:1) mixture of diastereoisomers, .CoH»04 (1:1)

A mixture of intermediate 1 (0.00182 mol), 3-piperidinecarboxylic acid, ethyl ester
(0.00914 mol) and calcium oxide (0.00928 mol) in acetonitrile (20 ml) was heated in a
sealed tube at 100 °C for 2 days, then the suspension was filtered over celite and the
filtrate was evaporated under reduced pressure. The residue was purified by short open
column chromatography (eluent: DCM/MeOH 99/1). The product fractions were col-
lected and the solvent was evaporated, yielding 0.4794 g of compound 159. A part of
the residue was converted into the ethanedioate salt which was collected, washed with
cold Et,0 and dried in vacuo, yielding the corresponding ethanedioate salt, compound
160.
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b) Preparation of compound 147 HOVQ

-llll/

4
9Qes
[2R-(2a, 3aa, 12bPB)]-(3’RS)
(1:1) mixture of diastereoisomers
.CoH04 (1:1)

A mixture of compound 159 (0.000909 mol) in Et,O (20 ml) was stirred under N, at —
20 °C and LiAlH4 1M in THF (0.00136 mol) was added dropwise, then the reaction
mixture was gradually warmed to room temperature and stirred for 1 hour. An aqueous
10 % NH4CI solution. was added dropwise and the resulting mixture was filtered over a
celite pad. The organic layer was separated, washed with water and with brine, dried
(NayS0,), filtered off and the solvent was evaporated under reduced pressure. The
residue was purified by short open column chromatography over silica gel (eluent:
DCM/MeOH 97/3). The product fractions were collected and the solvent was evapo-
rated. The residue was converted into the ethanedioate salt which was collected,
washed with cold Et;O and dried in vacuo, yielding 0.363 g (80.5 %, mixture of two
diastereoisomers) of compound 147.

Example B16

P 4 0o o 0 o/ﬁ
a) reparation HO M\/N\g o~ J\)\/N\g

of _compounds .
134 and 135 4

_____________________ 4
Sog (O
OO nd OO
compound 134 compound 135
[2R-(20, 3aa, 12bP)]-(3'RS) , [2R-(2a, 3aa, 12bB)]-(3'RS) ,

(1:1) mixture of diastereoisomers  (1:1) mixture of diastereoisomers
C2H204 (1!1) C2H204 (1!1) ,

A mixture of intermediate 5 (0.0055 mol) and 2-methyl-2-propanol, potassium salt
(0.006 mol) in THF (10 ml) was stirred at —50 °C for 2 hours and then the reaction
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mixture was partitioned between DCM/water. The aqueous layer was extracted several
times with DCM; the organic layers were combined, washed with brine, dried
(NayS0,), filtered off and the solvent was evaporated under reduced pressure. The
residue was purified by short open column chromatography over silica gel (eluent 1:
DCM/MeOH 99/1; eluent 2: DCM/MeOH 95/5). Two product fractions were collected
and the solvents were evaporated. The two fractions were each converted into its
ethanedioate salt; the resulting precipitates were each filtered off, washed and dried,
yielding respectively compound 135 and compound 134.

b) Preparation of compound 136 w
~ ~

N
I

4
0oy
[2R-(2a, 3ac, 12bB)]-(3'RS)
(1:1) mixture of diastereoisomers

.C2H204 (121)

A mixture of the free base of compound 134 (0.00062 mol), N,N-dimethylamine
(0.00003 mol), 1-hydroxy-1H-benzotriazole (0.0010 mol) and N,N’-methanetetrayl-
biscyclohexanamine (0.0010 mol) in DMF (5 ml) was stirred at room temperature for
16 hours, then the reaction mixture was partitioned between water/DCM and the aque-
ous layer was extracted several times with DCM. The organic layers were combined,
extracted with NaHCO; and with brine, dried (Na,SQO,), filtered off and the solvent was
evaporated under reduced pressure. The residue was purified by short open column
chromatography over silica gel (eluent: DCM/(MeOH/NH3) 93/7). The product frac-
tions were collected and the solvent was evaporated. The residue was converted into
the ethanedioate salt; the resulting precipitate was collected, washed with cold Et,O,
and dried, yielding 0.055 g of compound 136.
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¢) Preparation of compound 139 d O\Q\N w .
H ¥

4
sSen
[2R-(2a, 3aca, 12bB)]-(3'RS)
(1:1) mixture of diastereoisomers
C2H204 (1 11)

A mixture of the free base of compound 134 (0.00085 mol), 4-methoxy-benzenamine
(0.00127 mol), 1-hydroxy-1H-benzotriazole (0.00127 mol) and N,N’-methanetetrayl-
biscyclohexanamine (0.00127 mol) in DMF (5 ml) ) was stirred at room temperature
for 16 hours, then the reaction mixture was partitioned between water/DCM and the
aqueous layer was extracted several times with DCM. The organic layers were com-
bined, extracted with aqueous NaHCO; and with brine, dried (Na,SOy), filtered off and
the solvent was evaporated under reduced pressure. The residue was purified by short
open column chromatography over silica gel (eluent: DCM/(MeOH/NH3) 93/7). The
product fractions were collected and the solvent was evaporated. The residue was con-
verted into the ethanedioate salt; the resulting precipitate was collected and dried,
yielding 0.025 g of compound 139.

d) Preparation of compound 129 /ﬁ
Ho/\i/

N.

4
GO
[2R-(2a, 3aa, 12bB)-(3'RS)
(1:1) mixture of diastereoisomers
.C2H204 (1!1)

A mixture of compound 135 (0.00296 mol) and lithium aluminum hydride (0.003 mol)
in THF (10 ml) was stirred at room temperature for 3 hours and then the reaction mix-
ture was partitioned between DCM/water. The aqueous layer was extracted several
times with DCM; the organic layers were combined, extracted with aqueous sodium
hydroxide (1N), washed with brine, dried (Na»SQ,), filtered off and the solvent was
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evaporated under reduced pressure, yielding 11 g (93 %) of free base of compound
129. A small amount of this residue was converted into the ethanedioate salt by treat-
ment with oxalic acid in Et,O; the resulting precipitate was filtered off, washed with
cold Et,O and dried in vacio, yielding compound 129.

) Preparation of compound 138 Q

Oy O
N2
/S\O/\)\/N\=
1

O

[2R-(20, 3aa, 12bP)] -(3'RS)

(1:1) mixture of diastereoisomers

A mixture of the free base of compound 129 (0.00277 mol), methanesulfonyl chloride
(0.00305 mol), triethylamine (0.004155 mol) and N,N-dimethyl-4-pyridinamine
(0.000277 mol) in DCM (15 ml) was stirred at room temperature for 16 hours and then
the reaction mixture was partitioned between DCM/water. The aqueous layer was ex-
tracted several times with DCM; the organic layers were combined, washed with Na-
HCOs; and with brine, dried (Na,SQ,), filtered off and the solvent was evaporated un-
der reduced pressure. The residue was purified by short open column chromatography
over silica gel (eluent: DCM/MeOH 95/5). The product fractions were collected and
the solvent was evaporated, yielding 0.8 g (61 %) of compound 138.

f) Preparation of compound 130 o

¥
(O

[2R-(2a, 3a0, 12bB)]-(3'RS)
(1:1) mixture of diastereoisomers
C2H204 (1:1)

A mixture of compound 138 (0.0002 mol) and NaOCH3/MeOH (3 ml) in MeOH (10
ml) was stirred under microwave conditions at 130 °C for 50 min. and the resulting so-

lution was concentrated under reduced pressure. The residue was dissolved in DCM,;
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the organic layer was separated, washed with water and with brine, dried (Na;SO,),
filtered off and the solvent was evaporated. The residue was purified by short open
column chromatography over silica gel (eluent: DCM/(MeOH/NH3) 98/2). The product
fractions were collected and the solvent was evaporated. The residual oil was converted
into the ethanedioate salt by treatment with oxalic acid in Et,0O; the resulting precipitate
was filtered off, washed with cold Et;O and dried, yielding 0.020 g of compound 130.

3 (o)
g) Preparation of compound 132 - /\)\/}

[2R-(20, 3a0, 12bPB)]-(3'RS)
(1:1) mixture of diastereoisomers
.C2H204 (1:1)

A mixture of compound 138 (0.00023 mol), N-,N-dimethylamine(0.0023 mol, 2.0 M
in THF) and calcium oxide (0.0023 mol) in THF (10 ml) was stirred in a sealed tube at
120 °C (oil bath temperature) for 16 hours and then the reaction mixture was cooled to
room temperature and filtered through a celite pad. The filtrate was evaporated under
reduced pressure and the residue was purified by short open column chromatography
over silica gel (eluent: DCM/(MeOH/NH3) 99/1). The product fractions were collected
and the solvent was evaporated. The residual oil was converted into the ethanedioate
salt; the resulting precipitate was filtered off, washed with Et;O and dried, yielding
0.060 g compound 132.

: (o)
h) Preparation of compound 131 O\o/\)\/N\=
y
oQes
[2R-(2a, 3aa, 12bB)]-(3'RS)
(1:1) mixture of diastereoisomers

C2H204 (1 11) ,
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A mixture of compound 138 (0.000147 mol) and phenol, sodium salt, trihydrate
(0.000441 mol) in DMF (5 ml) was stirred at 180 °C for 50 min. under microwave
conditions and then the solvent was evaporated under N, at 50 °C. The residue was dis-
solved in DCM, washed with water and with brine, then dried (Na,SO,) and filtered
off. The solvent was evaporated and the residue was purified by short open column
chromatography over silica gel (eluent: DCM/(MeOH/NH3) 97/3). The product frac-
tions were collected and the solvent was evaporated. The residue was converted into
the ethanedioate salt; the resulting precipitate was collected, washed with cold Et,O
and dried, yielding compound 131.

Example B17
Preparation of compound 4 \O‘CIN

[2R-(201,3a0:,12bB)]-(3'RS)
(1:1) mixture of diastereoisomers
C2H204 (1:1)

The free base of compound 1 (0.00028 mol) was added portionwise at 0 °C to an ice-
cold mixture of sodium hydride (60% in mineral oil, 0.00056 mol) in 1,2-dimethoxy-
ethane (5 ml) and the reaction mixture was stirred for 20 min. at 0 °C. Iodomethane
(0.00056 mol) was added and the reaction mixture was stirred for 24 hours at room
temperature. A saturated aqueous NaHCO; solution was added and the mixture was
extracted with DCM. The organic layer was separated, dried (Na,SO,) and the solvent
was evaporated. The residue was purified by short open column chromatography (elu-
ent: DCM/EtOAc 1/1, 0/1). The product fractions were collected and the solvent was
evaporated. The residue was converted into the ethanedioate salt with Et,O. The result-
ing precipitate was filtered off, washed with cold Et,O and dried, yielding 0.0298 g (29
%) of compound 4.
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Example B18
Preparation of compound 98 Q
NH
O)\N

P!

Illl/

¢
sSen

[2R-(20, 3a0, 12bP)]
.C2H204 (1 . 1)

DCM (5 ml) was added to resin intermediate 6 (0.000215 mol), the mixture was
stirred for 30 minutes and filtered off. DCM (10 ml) was added to the washed filter
residue, then an excess of cyclooctanamine (0.00215 mol) was added and the reaction
mixture was stirred overnight. The resin was washed automatically with DCM (5 x
5ml), with THF (5 x 5 ml), with MeOH (5 x 5 ml), with DCM (1 x 5 ml) and with ace-
tonitrile (1 x 5 ml). Dry acetonitrile (10 ml) and intermediate 3 (0.0002365 mol) were
added, then triethylamine (0.00086 mol) was added and the reaction mixture was
stirred for 20 hours at 60 °C, then filtered off. The residue was dissolved in Et,O/EtOH
(7/2) and converted into the ethanedioate salt. The precipitate was filtered off, then
washed with cold Et;O and dried in vacuo, yielding compound 98.

Example B19
a) Preparation of compound 11 /D\{)‘
v (0]
4

[2R-(20,,3a01,12bB)]-(3RS)
(1:1) mixture of diastereoisomers
.C2H204 (1:1)

A mixture of intermediate 1 (0.001 mol), 3-pyrrolidinecarboxylic acid, methyl ester
(0.003 mol) and calcium oxide (0.100 g) in acetonitrile (10 ml) was heated in a micro-
wave oven for 30 minutes at 130 °C, then at 160 °C for 30 minutes. The solids were
filtered off and the solvent was evaporated. The residue was purified by short open



WO 2006/134163 PCT/EP2006/063273
-60-

column chromatography over silica gel (eluent 1: DCM/EtOAc 1/1, 0/1; eluent 2:
DCM/MeOH 96/4). The product fractions were collected and the solvent was evapo-
rated, yielding 0.215 g (54 %) of free base of compound 11.

A part (0.100 g) of the residue was separated and converted into the ethanedioate salt
in EtOH. The solvent was evaporated and the residue was washed with cold Et,O, then
dried, yielding: 0.1065 g of compound 11.

b) Preparation of compound 10 mo

[2R-(2a,3a01,12bP)]-(3'RS)
(1:1) mixture of diastereoisomers
.Na

A mixture of sodium hydroxide (0.00031 mol) in water (0.5 ml) was added to a solu-
tion of free base of compound 11 (0.00028 mol) in dioxane (5 ml) and the reaction
mixture was stirred at room temperature for 24 hours. The solids were filtered off and
the solvent was evaporated. The residue was washed with Et;O and dried, yielding
0.0735 g (69 %) of compound 10.

Example B20
a) Preparation of compound 5 ID‘\

[2R-(20,3a0,12bB)]-(3"RS)
(1:1) mixture of diastereoisomers

Lithium aluminium hydride (0.00013 mol) was added to a solution of free base of
compound 11 (0.00013 mol) in dry THF (1 ml) under a nitrogen atmosphere and the
reaction mixture was stirred for 3 hours at room temperature. An aqueous saturated
NH4CI solution (cat. quant., few drops) was added until the generation of gas stopped.
DCM was added. Layers were separated and the organic one was dried (Na;SO4)and
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and the solvent was evaporated. The residue was purified by short open column chro-
matography (eluent 1: DCM/MeOH 95/5; eluent 2: DCM/(MeOH/NH3) 95/5). The
product fractions were collected and the solvent was evaporated. The residue was
treated with DIPE to give a solid that was dried in vacuo, yielding 0.0196 g (41 %) of
compound 5.

b) Preparation of compound 25 \o_< >—o
\_G\I\

[2R-(201,3a0:,12bB)]-(3'RS)
(1:1) mixture of diastereoisomers

A mixture of compound 5 (0.000136 mol), 4-methoxy-phenol (0.00027 mol), diazene-
dicarboxylic acid, diethyl ester (0.00027 mol) and triphenylphosphine (0.00027 mol) in
THF (q.s.) was stirred for 30 minutes in a microwave oven at 90 °C. The solvent was
evaporated and the residue was dissolved in MeOH (5 ml). Amberlyst 15 (0.00054
mol) was added to the solution, the resulting mixture was shaken 48 hours at room
temperature and filtered off. The resin was washed 3 times with MeOH (the MeOH
extracts were discarded), then MeOH/NH; (3 ml) was added to the resin. The mixture
was shaken for 4.5 hours at room temperature and filtered off. The resin was washed 3
times with MeOH/NHj3; and the filtrates were combined and evaporated. The residue
was purified by short open column chromatography (eluent 1: DCM/EtOAc 1/1; eluent
2: DCM/MeOH 96/4). The product fractions were collected and the solvent was evapo-
rated, yielding 0.0097 g (15 %) of compound 25.

Example B21

a) Preparation of compound 271 NO:(;H\
4
sSon

[2R-(2a, 3a0, 12bB)]-(3’RS,4°RS)

IIIII\
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A solution of intermediate 8 (0.015 mol) in dioxane (10 ml) and acetonitrile (10 ml)
was diluted with THF (100 ml), then intermediate 1 (0.005 mol) and calcium oxide
(0.15 mol) were added and the reaction mixture was heated for 16 hours at 140 °C. The
suspension was filtered over celite and the filtrate was evaporated under reduced pres-
sure. The residue was purified by short open column chromatography over silica gel
(eluent: DCM/(MeOH/NH3)(saturated) 97/3). The product fractions were collected and
the solvent was evaporated, yielding 0.153 g of compound 271.

b) Preparation of compound 279 KI())—\
g/ 1

[2R-(20, 3ac, 12bB)]-(2°RS,3a’RS, 7a’RS) mix-
ture of diastereoisomers

Bis(pyridine)iodonium tetrafluoroborate (0.001717 mol) was added to a mixture of
compound 271 (0.001717 mol) in DCM (q.s.) at room temperature under N». The reac-
tion mixture was stirred for 1 hour and then a Na,S,0; solution was added. The organic
layer was separated, dried (MgSQ,), filtered off and the solvent was evaporated under
reduced pressure. The residue was purified by short open column chromatography over
silica gel (eluent: EtOAc/Heptane 2/4). The product fractions were collected and the
solvent was evaporated, yielding 0.320 g of compound 279 (used as such in the next
reaction step without further purification).

c) Preparation of compound 274 O:())_\
N OH
F
sSon

[2R-(2a, 3a0, 12bP)]-( 2°RS,32’RS, 7a’RS)

‘-"ll\

mixture of diastereoisomers
C2H204 ( 1:1 )

A mixture of compound 279 (0.0006 mol) and CH3;0Na/MeOH 30% (0.006 mol) in
MeOH (5 ml) was irradiated under microwave conditions at 100 °C for 20 min. The
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solvent was evaporated and the residue was converted into the ethanedioate salt. The
resulting precipitate was collected and dried, yielding 0.100 g of compound 274.

Example B22
a) Preparation of compound 258 ljo "
N.

4
[2RS-(2P, 3aa, 12bB)]-(3°RS)

A mixture of intermediate 9 (0.00186 mol), 3-pyrrolidinol (0.0186 mol) and calcium
oxide (0.186 mol) in THF (25 ml) was stirred for 16 hours at 120 °C and then the re-
sulting suspension was filtered over celite. The filtrate was evaporated under reduced
pressure and the residue was dissolved in DCM. The solution was washed with an
aqueous saturated solution of NaHCQO3, with water and with brine. The organic layer
was dried (Na,SOy), filtered off and the solvent was evaporated. The residue was pre-
purified by short open column chromatography over silica gel and the product fractions
were collected. The solvent was evaporated and the residue was purified by radial
chromatography on silica gel (eluent: DCM). The pure fractions were collected and the
solvent was evaporated, yielding 0.480 g of compound 258.

OH

b) Preparation of compound 260 /j
N-

4
N F
O
CoHy04 (1:1), [285*-(2, 3aa, 12bB)]-(3°RS)

Compound 258 (0.00014 mol), =zinc cyanide (0.00009 mol) and
tetrakis(triphenylphosphine)-palladium (0.000014 mol) were added at room tempera-
ture to DMF (10 ml, previously deoxygenated) and the reaction mixture was heated at
120 °C (from room temperature to 120 °C in 5 min.) for 15 minutes under microwave
conditions. The mixture was filtered and the organic solvent (DMF) was evaporated.
The residue was purified by short open column chromatography over silica gel (eluent:
DCM/(MeOH/NH3) 95/5). The product fractions were collected and the solvent was
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evaporated. The residue was converted into the ethanedioate salt and the resulting sol-
ids were collected, washed with cold Et;O, and dried in vacuo yielding compound
260.

Example B23

Preparation of compound 218 O/E\ﬂ/o
P Y é/m
¥
4
(S

[2R-(2a, 3ac, 12bp)]

CzHFg,Oz (1 . 1)

Intermediate 10 was dissolved in DCM and 2-chlorobenzyl chloroformate (1.1 eq)
was added. Polymer supported DIPEA (Aldrich, ref 53,873-6; 100-200 mesh; loading
2.0-3.5 mmol/g, 2.5 eq) was added and the vial was shaken overnight. Polymer sup-
ported Trisamine (Aldrich, ref 47,210-7; 200-400 mesh; loading 4.2 mmol/g, 3 eq) was
added and the mixture was shaken for 3 hours. The solids were filtered off and the fil-
trate was concentrated, affording either a pure compound or a mixture that was purified
by short open column chromatography. The pure compound was converted into the
corresponding trifluoroacetate salt by treatment with trifluoroacetic acid in DCM, vola-
tiles were avaporated in vacuo yielding compound 218.
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Example B24
Preparation of compound 244 O/g\"/g\/\
/N
=

4
98og
[2R-(20, 3a0, 12bP)]
CzHFg, 02 (1 1 )

Intermediate 10 was dissolved in DCM and propylisocyanatee (1.1 eq) was added.
The vial was shaken overnight. Polymer supported Trisamine (Aldrich, ref 47,210-7;
200-400 mesh; loading 4.2 mmol/g, 3 eq) was added and the mixture was shaken for 3
hours. Solids were filtered off and the filtrate was concentrated affording either pure
compound or a mixture that was purified by short open column chromatography. The
pure compound were converted into the corresponding trifluroacetate salts by treatment
with trifluoroacetic acid in DCM, volatiles were avaporated in vacuo yielding com-
pound 244,

Example B25

S

.
LD

[2R-(201,3a0,,12bp)]

Preparation of compound 108

C2H204 (1 . 1)

To a mixture of intermediate 3 (0.000113 mol) in DCM (6 ml) at room temperature,
1-isothiocyanato-butane (0.9 equiv., 0.0001 mol) was added. The mixture was stirred
for 1 hour at room temperature. A polymer linked -N=C=0 (Aldrich, ref 47,368-5;
200-400 mesh, loading 1.85 mmol/g, 3 equiv.) was added and the mixture was stirred
overnight. The mixture was filtered and the solvent was evaporated. The residue was
purified by short open column chromatography (eluent: DCM, then DCM/MeOH-NH3
98/2). The product fractions were collected and the solvent was evaporated affording
the corresponding free base, which was trasformed into the corresponding oxalate salt
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by treatment with oxalic acid in Et,O. The formed presipitate was filtered off, washed
with cold Et,O and dried in vacuo yielding compound 108.

Example B26

Preparation of compound 53 o=:s=o

5

g

|ll|/

4
Q.O F[2R-(20l, 3aa, 12bB)]

Methanesulfonyl] chloride (0.00225 mol) was added to a solution of intermediate 11
(0.0015 mol) in triethylamine (0.42 ml) and DCM, dry (10 ml), stirred at 0 °C. The re-
action mixture was stirred for 16 hours at room temperature. Water was added and the
mixture was stirred. The organic layer was separated, dried (Na,SQ,), filtered and the
solvent evaporated. The residue was purified by short open column chromatography
over silica gel (eluent: DCM/MeOH 98/8). The product fractions were collected and
the solvent was evaporated, yielding 0.390 g of compound 53.

The final compounds prepared hereinunder all are mixtures of isomeric forms, unless
otherwise specified.
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Table 1

Ex. R3? .
Co. No N X . Physical data
o.

C2H204 (1:1), [ZR-
1 Bl | -CH- 3O (20,3a0,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

CoH,04 (1:1), [2R-
2 | Bl | -CH- 3--OH 2204 (111, |
(20,320, 12b)]-(3'R)]
CoH;04 (1:1), [2R-
3 | Bl | -CH- 3--OH 2204 (1:1), |

(20,320, 12bP)]-(3°S)

C2H204 (1 21), [ZR-
4 B17 -CH;- 3TN Qo,3a0,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

[2R-(201,3a0,12bB)]-(3"RS),
5 B20 -CH»- 3 OH (1:1) mixture of diastereoisom-
ers

C2H204 (1:1), [2R-
6 Bl | -CH- 3 ~OH (20,3a0,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

7 B12 | -CH,- 30 [2R-(20,320,,12bB)]
| [2R-(20,,3a0,,12bB)]-(3'RS),
8 B1 -CH,- 3,,,N\ (1:1) mixture of diastereoisom-

€18
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Co. No

Ex.
No.

Physical data

B1

-CH,-

C,H,04 (1:1), [ZR-
Qo,3a0,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

10

B19

-CH,-

3 "ONa

Na

[2R-(20,,3a0,12bB)]-(3'RS),
(1:1) mixture of diastereoisom-
ers

11

B19

-CH;-

C2H204 (1:1), [ZR-
(20,320, 12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

12

B8

-CH;-

C2H204 (1 :1), [ZR-
(20,320, 12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

13

B8

-CH;-

C2H204 (1 :1), [ZR-
(20,320, 12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

14

B8

-CH;-

C2H204 (1!1), [ZR-
(20,320, 12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

15

B8

-CH;-

C2H204 (1!1), [ZR-
(20,3a0,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

16

B8

-CH;-

C2H204 (1!1), [ZR-
(20,320, 12bB)]-(3'RS), (1:1)
mixture of diastereoisomers
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Co. No

Ex.
No.

Physical data

17

B8

-CH,-

C2H204 (1:1), [ZR-
Qo,3a0,12bp)]-(3'RS), (1:1)
mixture of diastereoisomers

18

B8

-CH,-

C,H,04 (1:1), [ZR-
Qo,3aa,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

19

B8

-CH,-

C,H,04 (1:1), [ZR-
Qo,3aa,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

20

B9

-CH,-

[2R-(20,,3a01,12bB)]-(3"RS),
(1:1) mixture of diastereoisom-
ers

21

B9

-CH,-

[2R-(20,,3a01,12bB)]-(3"RS),
(1:1) mixture of diastereoisom-

€rs

22

B9

-CH,-

[2R-(20,,3a0,12bB)]-(3"RS),
(1:1) mixture of diastereoisom-

€rs

23

B9

-CH,-

[2R-(20,3a0,12bB)]-(3"RS),
(1:1) mixture of diastereoisom-

€rs

24

B9

-CH,-

[2R-(20,,3a0:,12bB)]-(3'RS),
(1:1) mixture of diastereoisom-

€rs
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Co. No

Ex.
No.

Physical data

25

B20

-CH,-

[2R-(20,,3a01,12bB)]-(3"RS),
(1:1) mixture of diastereoisom-
ers

26

B20

-CH,-

[2R-(20,,3a0t,12bB)]-(3"RS),
(1:1) mixture of diastereoisom-
ers

27

B20

-CH,-

[2R-(20,,3a0t,12bB)]-(3"RS),
(1:1) mixture of diastereoisom-

€rs

28

B20

-CH,-

C2H204 (1 11), [ZR-
(20,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers

29

B20

-CH,-

C2H204 (1 11), [ZR-
(20,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers

30

B20

-CH,-

C2H204 (1 11), [ZR-
(20,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers

31

B20

-CH,-

C2H204 (1 11), [ZR-
(20,,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers

32

B20

-CH,-

C2H204 (1 11), [ZR-
(20,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers
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Co. No

Ex.
No.

Physical data

33

B20

-CH,-

C,H,04 (1:1), [ZR-
Qo,3a0,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

34

B20

-CH,-

C,H,04 (1:1), [ZR-
Qo,3a0,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers

35

B20

-CH,-

C2H204 (1:1), [ZR-
Qo,3a0,12bp)]-(3'RS), (1:1)
mixture of diastereoisomers

36

B20

-CH,-

C2H204 (1 11), [ZR-
(20,3a01,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers

37

B20

-CH,-

C2H204 (1 11), [ZR-
(20,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers

38

B1

-CH,-

C2H204 (1 11), [ZR-
(20,3a0,12bB)]-(2'RS), (1:1)

mixture of diastereoisomers

39

B12

-CH,-

C2H204 (1:1) , [2R-
(20,,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers

40

B12

-CH,-

C2H204 (1 11); [2R-
(20,3a0,12bB)]-(3'RS), (1:1)

mixture of diastereoisomers
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Ex.
Co.No | X R Physical data
No.
3::'OH C,H,04 (1:1) ’ [2R-
41 | B12 | -CHy- O (20,3a0,,12bB)]-(3 'RS), (1:1)
F mixture of diastereoisomers
42 Bl S- 3-OH [2RS-(2B,3a0,12bB)]-(3'RS)
C,H,04 (1:1), [2RS-
43 | Bl | s 3--OH 04 (1:1), [285
(2B,3a0,12bP)]-(3'RS)
C2H204 (1!1) ) [ZRS-
2B,3a0,12bB)]-(3'RS) + [2RS-
w |8l s ,-OH (28,30, 126B)-C'RS) + [
(20,3a0,12bp)]-(3'RS), 60:40
mixture of diastereoisomers
C2H204 (1:1), [ZR-
—(H— .OH ,
45 Bl CH, 3" (2a,3a0,801,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers
—CH— C2H204 (1:1), [ZR-
46 | BI EH3 3O (20,320,8B,12bB)]-(3'RS), (1:1)
mixture of diastereoisomers
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Table 2
R4
aQogs
Ex. R4 .
Co. No - Physical data
No.
47 Bl .- ~-NHz C,H,04 (1:1), [2R-(20,3a0,,12bP)]
48 B13 \/\© CoHF30; (1:1)]-(E)-[2R-
(20,3a0,12bp)]
N C,HF;0; (1:1)]-(E)-[2R-
49 | BI3 Y\© AP0, (1)HEH
(20,3a0,12bP)]
50 B13 \% C,HF;0; (1:1), [2R-(20,3a0,12bp)]
51 | B10 \)K©\ [2R-(20,320,12bB)]
F
52 B10 \)K©\ C2H,04 (1:1), [2R-(20,3201,12bP)]
F
*’\/O\S/
53 B26 0 [2R-(201,3a0,12bP)]
_~O
54 Bl Q CoH,04 (1:1), [2R-(201,320,12bp)]
F
: CoH,04 (1:2), [2R-(201,3a0,12bP)]-
/\2h0 o oA 4 (1:2) [ ( ' B?]
55 B14 OH \ (2’RS)-(1:1) mixture of diastereoisom-
crs
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N
(0
4Ooy
Ex. R4 .
Co. No .- Physical data
No.
Q/C' CoH;04 (1:2), [2R-(20,320,,12bB)]-
56 B14 S (2’RS)-(1:1) mixture of diastereoisom-
(0
\OHA ers
/@F CoH,04 (1:2), [2R-(201,320,12bB)]-
57 B14 x’\z%o (2’RS)-(1:1) mixture of diastereoisom-
OH ers

. S
58 B13 \E/) C,HF;0; (1:1), [2R-(20, 320, 12bB)],
O

59 | BI13 b C,HF;0;, (1:1), [2R-(20,3a0,12bB)]
~_0

60 | BI13 » C,HF:0; (1:1), [2R-(20,3a0,12bB)]

61 | BI13 ] Y} C,HF:0;, (1:1), [2R-(20,3a0,12bB)]
RN

62 | BI3 » cl C,HF:0; (1:1), [2R-(20,3a0,12bp)]
.~_O

63 | BI3 | ) NO2 | cHR,0, (1:1), [2R-(20,320,12bB)]

~0
64 | BI3 I@ C,HF;0; (1:1), [2R-(20,3201,12bB)]

. F
65 B13 C,HF;0; (1:1), [2R-(20,3a0,12bP)]
F
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_R*
4Goy
Ex. R4 .
Co. No .- Physical data
No.
N

66 B13 \E D C,HF;0; (1:1), [2R-(20,3a0,12bP)]

N

N
67 | BI3 \[ />,® C,HF;0, (1:1), [2R-(20,3a0,12bp)]
N

Chp
68 B13 hate C,HF;0; (1:1), [2R-(20,,3a0,,12bP)]

v
69 B13 \O C,HF;0; (1:1), [2R-(20,3a0,,12bP)]

P CN

70 B13 \O C,HF;0; (1:1), [2R-(20,,3a0,,12bP)]
71 B13 \OID C,HF;0; (1:1), [2R-(20,,3a0,,12bP)]
72 B13 mo\ C,HF;0; (1:1), [2R-(201,3a0,12bP)]

0
73 B13 \QNO C,HF;0; (1:1), [2R-(20,,3a0,12bP)]

2

74 B13 C,HF;0; (1:1), [2R-(20,,3a0,12bP)]
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4
S
4Goy
Ex.
Co. No . ,—R4 Physical data
No.
75 B13 . C C,HF;0; (1:1), [2R-(20,3a0,12bP)]
e O
76 B13 \©/ \© C,HF;0; (1:1), [2R-(20,3a0;,12bB)]
0
77 B11 ) u\/o\ C,H,04 (1:1), [2R-(20,3a01,12bP)]
0
78 B11 % C,H,04 (1:1), [2R-(20,,32a0,12bP)]
0
79 Bl11 ‘KO C,H,04 (1:1), [2R-(20,,3a0,12bP)]
o) C,H,04 (1:1), [2R-(20,,3a0:,12bP)]-
80 B11 U\ZLO) (2’RS)-(1:1) mixture of diastereoisom-
ers
0
81 Bl1 Y S/ C,H,04 (1:1), [2R-(20,3a0,12bB)]
0
82 Bl1 “ k@ C,H,04 (1:1), [2R-(20,320,12bP)]
0
83 Bl11 ) lko CoH,04 (1:1), [2R-(20,,3a0:,12bP)]
)
84 Bl11 ’,U\O ~F C,H,04 (1:1), [2R-(20,3a0t,12bB)]
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4
(\N,R
N
o)
aQog
Ex. R4 .
Co. No .- Physical data
No.
i§
85 Bl11 . o@ C,H,04 (1:1), [2R-(20,,3a0,,12bP)]
0
86 B9 ,,lLN,\ C2H,04 (1:1), [2R-(20,3201,12bP)]
H
0
87 B18 ,z”\”/\/s\ C2H,04 (1:1), [2R-(20,3a01,12bP)]
0
88 BI8 /KNJ\ C2H,04 (1:1), [2R-(20,3a01,12bP)]
H
0
89 B9 ,f”\m/\/\ C2H,04 (1:1), [2R-(20,320,,12bP)]
o)
90 B18 /LN></ C2H,04 (1:1), [2R-(20,3201,12bP)]
H
0
AL o
91 B18 <N C2H,04 (1:1), [2R-(20,3a01,12bP)]
O\
o)
92 B9 f'lJ\N/\[(O\/ CH,04 (1:1), [2R-(20,3a0,12bP)]
H o
g
93 BI8 ’ NW\Q C,H,0;4 (1:1), [2R-(20,3a0,12bB)]
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N
(0
sOoy
Ex. R4 .
Co. No .~ Physical data
No.
o
94 B18 ”\ - C,H,04 (1:1), [2R-(20,,3a01,12bP)]

Iz

\>:o
I=z

95 B9 C:H;04 (1:1), [2R-(201,320,,12bB)]
g 2
96 | BI18 - ”h C:H,04 (1:1), [2R-(201,320,12bB)]
O/
o)
N o .
97 | BI8 ”m C:H,04 (1:1), [2R-(20, 3a0, 12bP)]
0
98 | BIS ,,1LN CoH;04 (1:1), [2R-(20, 320, 12bB)]
H
0
RS
99 | BI8 ”n C:H;04 (1:1), [2R-(20, 3a0, 12bP)]
F
i
100 | BI8 . ”© C,H,04 (1:1), [2R-(20,3a0,,12bB)]

e)
) CF
101 B9 . ”\HU s C,H,04 (1:1), [2R-(2a, 3a0, 12bp)]

102 | B10 =i C,H,04 (1:1), [2R-(201,320,12bpB)]
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_R*
aQog
Ex. R4 .
Co. No .- Physical data
No.
0.0
103 | BI10 - C,H,0;4 (1:1), [2R-(20,3a0,12bp)]
0.0
104 | BI0 ST~ C2H,04 (1:1), [2R-(20,3a0,,12bB)]
0, .0 .
105 | B10 38&@ CoH,04 (1:1), [2R-(20,3a0, 12bB)]
0. 0
o8
106 | BI10 ’ \© C,H,04 (1:1), [2R-(20,3a0,,12bB)]
0. 0
>S
107 | B10 ’ \©\ C,H,0;4 (1:1), [2R-(20,3a0,12bp)]
S
108 | B25 ,U\”/\/\ C2H,04 (1:1), [2R-(20,3a0,,12bB)]
S
109 | B25 ,,U\NJ< C,H,04 (1:1), [2R-(20,3a0,12bB)]
H
S
110 | B25 U\Nﬁfo\/ C,H,0;4 (1:1), [2R-(20,3a0,12bp)]
H o
s”\ o)
111 B25 ‘ M@ C,H,0; (1:1), [2R-(20,3a01,12bB)]
S RN
112 | B25 U\N CoH,04 (1:1), [2R-(20,3a0,12bB)]
H
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_R*
)
aQog
Ex. R4 .
Co. No .- Physical data
No.
ig
113 | B25 ’ ”“© C,H,04 (1:1), [2R-(20,3a0,12bB)]
S
114 | B25 ,”\N C2H,04 (1:1), [2R-(20,3a0,,12bB)]
H
S
115 | B25 ,,”\N C,H,04 (1:1), [2R-(20,3a0,12bB)]
H
O\
116 | Bl ©/ CoH,04 (1:1), [2R-(20,3a0,,12bB)]
7
117 | BI o | CHF;0; (1:1), [2R-(20,3a0,12b)]
P N
=
118 | BI10 < C,H,04 (1:1), [2R-(20,3a0,,12bB)]
SN0
=
119 | BI10 | C,HF;0; (1:1), [2R-(20,320,,12bpB)]
e N CF3
yZ CF;
120 | BI10 | C,H,04 (1:1), [2R-(20,3a0,,12bB)]
g N
FsC pZ
121 | B10 | C,H,04 (1:1), [2R-(20,3a0,,12bB)]
Pd N
N/
122 | BI0 j C,HF;0; (1:1), [2R-(20,320,,12bpB)]
P N




WO 2006/134163 PCT/EP2006/063273

-81-
4
(\N,R
N
0
Oy
Ex.
Co. No . ,—R4 Physical data
No.
/N
123 | BIO J;] CoH;04 (1:1), [2R-(20, 320, 12bB)]
Pid N
AN
124 | BIO o | CoH,04 (1:1), [2R-(20, 320, 12bB)]
N8
125 | BI10 ?f\@ C,HF,0; (1:1), [2R-(20,3a0, 12bB)]
s
126 | BI10 J"f\@ C,H,0s (1:1), [2R-(20,320,12bB)]
.0
)
127 | BIO AL [2R-(20,320,12bP)]
H
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Table 3
o
\)\RG
aSoy
Co. Ex. R® .
.- Physical data
No No.
CH,04 (1:1), [2R-(20, 3aa, 12bP)]-
128 | BI -~ oH 2H204 ( ).[ ( : _13)]
(3'RS)-(1:1) mixture of diastereoisomers
C,Hy04 (1:1) , [2R-(20, 3a0, 12bP)-
129 | Bl6 _.~_OH 2H204 ( ),.[ (2a, ac, !3)
(3'RS) , (1:1) mixture of diastereoisomers
CH,04 (1:1) , [2R-(20, 320, 12bPB)]-
130 | Bl6 O 21104 (1:1), [2R-20, 320, 125D)
(3'RS) , (1:1) mixture of diastereoisomers
I /\/O\© CoH,04 (1:1) , [2R-(20, 3ac, 12bB)]-
(3'RS) , (1:1) mixture of diastereoisomers
C,Hy04 (1:1) , [2R-(2a, 3aa, 12bP)]-
132 | Bl6 N 2108 (111, [2R(20, 3ac, 1250)]
‘ ~ (3'RS) , (1:1) mixture of diastereoisomers
193 B1 'L C,H»04 (1:1) , [2R-(20,, 3a0, 12bP)]-
< TN"oH (3'RS) , (1:1) mixture of diastereoisomers
.-~ OH CH,04 (1:1) , [2R-(2a, 3aa, 12bB)]-
134 | Bl6 ~r ot 4 ( ),.[ (2a, ac, !3)]
o] (3'RS) , (1:1) mixture of diastereoisomers
N O C:H,0s4 (1:1), [2R-(2a, 3aa, 12bB)]-
135 | Bl6 ~r 2t 4 ( ),.[ (2a, ac, !3)]
o (3'RS) , (1:1) mixture of diastereoisomers
|
C,H,04 (1:1), [2R-(20, 3a0, 12bP)]-
e | Bie VLN M504 (1:1), [2R-(2a, 3aa, 1269)]
o (3'RS) , (1:1) mixture of diastereoisomers
(0]
C,H,04 (1:1), [2R-(20, 3aa, 12bPB)]-
137 | B9 PN NN 2104 (1:1), [2R-20, 320, 126D)
H (3'RS) , (1:1) mixture of diastereoisomers
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138 | Bl6 "\/O‘S/ [2R-(20, 3aa, 12bB)] -(3'RS) , (1:1) mix-
0o ture of diastereoisomers
H
1 | Bl6 /'\”/N C:H,04 (1:1), [2R-(2a, 3aa, 12bP)]-
o o (3'RS) , (1:1) mixture of diastereoisomers
Table 4
Co. Ex. R3 )
N N .- Physical data
0 0.
140 Bl 3.x0H [2R-(2a, 3aa, 12bP)]-(3°RS)-(1:1) mix-
ture of diastereoisomers
141 BI 3,,OH C,H»04 (1:1) , [2R-(20, 3ac, 12bP)]-
(3’RS)-(1:1) mixture of diastereoisomers
g | Bl 4O C2H;04 (1:1), [2R-(2a, 3aa, 12bB)]-
(3°5*)
A . 4-OH C:H,05 (1:1), [2R-(20, 3aq, 12bp)]-
(3’R*)
144 | B2 4--OH C2H,04 (1:1), [2R-(2a, 3aa, 12bB)]
2R-(2a, 3aa, 12bp)]-(2°RS)~(1:1) mix-
s | Bis o [2R-(20, 3aa, 12bB)1-(*RS)-(1:1)
ture of diastereoisomers
C,H,04 (1:1), [2R-(2a, 3a0, 12bP)]-
146 | BIS 2 ™OH 04 (1:1), [2R-(20, 320, 126D)
(2’RS)-(1:1) mixture of diastereoisomers
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Co. Ex. R3 )
. Physical data
No No.
C,H,04 (1:1) [2R-(20., 3aa, 12bP)]-
147 | BIS 3 OH 24104 (1:1) [2R-(20, 3aa, 1200)]
(3’RS)-(1:1) mixture of diastereoisomers
C,H,04 (1:1), [2R-(20, 3aa, 12bP)]-
148 | BI5 3" oH 04 (1:1), [2R P)
(3’R¥*)
C,H,04 (1:1), [2R-(20, 3aa, 12bP)]-
149 | BI15 3" 0H 2H04 (1:1), [2R P
(3°5%)
150 | BI15 4” OH [2R-(2a, 3aa, 12bP)]
151 | B15 4” OH CH;04 (1:1), [2R-(2a, 3aa, 12bB)]
C,HF;0, (1:1), [2R-(20., 3aa, 12bP)]-
152 | BI g ™~ OH 2HF;0, ( ).[ ( : .B)]
(3’RS)-(1:1) mixture of diastereoisomers
153 | B3 g AOH [2R-(2a, 30, 12b)]
154 | B3 4o AOH CoH,0, (1:1), [2R-(20, 3a, 12bB)]
155 | BI 4~ "0H C,H,04 (1:1), [2R-(20, 3aa, 12bB)]
0]
156 | B7 4,,1LOH [2R-(20, 3aa, 12bB)]
0]
157 | B19 4 U\OH C,H,04 (1:1) , [2R-(2a, 3a0, 12bB)]
0 CoH,04 (1:1) , [2R-(20, 3aa, 12bP)]-
158 | BI I~ . . .
27 70 (2’RS)-(1:1) mixture of diastereoisomers
0 [2R-(2a, 3aq, 12bB)]-(3’RS)~(1:1) mix-
159 B15 ’ ’ ’
3 ll\O/\ ture of diastereoisomers
(0] .
CHy04 (1:1) , [2R-(2a, 3a0, 12bP)]-
160 | BIS /”\/\ 2H204 ( )_[ ( _ !3)]
3 0 (3’RS)-(1:1) mixture of diastereoisomers
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Co. Ex. R3 )
. Physical data
No No.
0]
161 | B7 o U\O/\ [2R-(20, 3aa, 12bp)]
0]
162 B7 CH,04 (1:1) , [2R-(2a, 3aa, 12b
6 4"”\0/\ 2012 4( )5[ ((l, aa, B)]
[P O\/
163 | BI 4 \I(l; [2R-(20, 3a0, 12bB)]
4 O~
164 | BI \Ig CH,04 (1:1) , [2R-(2a, 3a0, 12bB)]
H
165 B1 4""%{0\/ C,H»04 (1:1) , [2R-(20, 3ac, 12bP)]
0]
40
166 B8 \(f)( C,H»04 (1:1), [2R-(2a, 3aa, 12bp)]
167 B1 » 3NN C,HF;0, (1:1),. [2R-(2a, ?aa, IZE?B)]-
(3’RS)-(1:1) mixture of diastereoisomers
168 B1 4 CN C,H»04 (1:1), [2R-(2a, 3aa, 12bB)]
C,HF;0; (1:1), [2R-(20, 3aa, 12bB)]-
169 | BI g--~CN 2HF30, ( ).[ a - .13)]
(3’RS)-(1:1) mixture of diastereoisomers
170 B1 4""\/CN C,HF;0; (1:1), [2R-(2a, 3aa, 12bp)]
N
- C,HF;0, (1:1), [2R-(2a, 3a0, 12bB)]-
o1 | B 34 ] 2HF,0 (1:1), [2R-(20, 3aa, 120)
H (3’RS)-(1:1) mixture of diastereoisomers
172 | BI 4--N ) C2H,04 (1:2) , [2R-(20, 3aq, 12bP)]
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Co. | Ex.
0 . -~ R® Physical data
No No.
0
173 | B7 4./”\NJ< [2R-(2a, 3aq, 12bB)]
H
0
174 | B7 4/”\N/\/CN [2R-(2a, 3aa, 12bP)]
H
0
175 | B7 4 mN/\/\OH [2R-(2a, 3aa, 12bB)]
H
0
176 | B7 4 ”\N/\/\S/ [2R-(2a, 3aa, 12bB)]
H
0
177 | B7 4-—'LLN/\/ C,HF;0; (1:1), [2R-(20, 3aa, 12bB)]
|
oS
178 | B7 4.,1LN C,HF;0; (1:1), [2R-(20, 3aa, 12bB)]
H
0
2" C,HF;0; (1:1), [2R-(2a, 3aa, 12bP)]-
179 | B7 n 1Lr\IﬁAOH i 2 (1:1), [2R(20, 3 )]
H oy (2’RS)-(1:1) mixture of diastereoisomers
y
4NN : -
180 | B7 N L:} C,HF;0; (1:1), [2R-(20, 3aa, 12bB)]
0 o
181 | B7 . U\N/\/NQ C,HF;0; (1:1), [2R-(2a, 3a0, 12bB)]
H
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Co. Ex.
. -~ R® Physical data
No No.
o)
l—’lL CF3
182 B7 4 HU [2R-(2a, 3ac, 12bB)]
(0] S\
183 B7 4 U\N C>HF;0; (1:1), [2R-(20a, 3aa, 12bP)]
H
o’ (l) Cl
184 B7 0 [2R-(2a, 3aa, 12bP)]-(2°°RS)-(1:1) mix-
4 ”\N o ture of diastereoisomers
3“
0
185 B7 4"'”\N [2R-(2a, 3ac, 12bp)]
2T
186 B7 4 ” [2R-(20, 3a0, 12bP)]
(0]
187 B7 4-—'”\,\,/A C,HF;0; (1:1), [2R-(20, 3aa, 12bP)]
H
9o
188 B7 4"'U\N C,HF;0; (1:1), [2R-(2a, 3aa, 12bp)]
H
o F
189 B7 4"'”\N C>,HF;0; (1:1), [2R-(20a, 3aa, 12bP)]
H
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Co. | Ex.
0 . -~ R® Physical data
No No.
0 F
190 | B7 4,,JLN o C,HF;0, (1:1), [2R-(2a, 3aq, 12bB)]
H
2 1.
191 | B7 PN o CHF;0, (1:1), [2R-(2a, 3a0, 12bp)]
H
0]
192 | B7 4"’”\N | C:HF;0, (1:1), [2R-(2a, 3aq, 12bP)]
H N
@)
193 | B7 PNy C,HF;0, (1:1), [2R-(2a, 3aq, 12bP)]
H
0
194 | B7 4-/kuw [2R-(20, 3a0, 12bB)]
(0]
195 | B7 4~1J\H/\E> [2R-(20, 3aq, 12bB)]
o)
A |
196 | B7 4 ”U [2R-(2a, 3ac0, 12bB)]
iy
N
197 | B7 NS [2R-(2a, 3aq, 12bB)]
P
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Co. | Ex.
0 . -~ R® Physical data
No No.
0 ‘
198 | B7 I [2R-(2a, 320, 12bB)]
N0
H
o)
199 | B7 4-"”\N/\/NV C,HF:0; (1:1), [2R-(2a, 320, 12bB)]
|
0]
200 | B7 N CHF,0; (1:1), [2R-(20, 3aa, 12bB)]
4l
o)
201 | B7 SN CHF;0, (1:1), [2R-(2a, 3aa, 12bB)]
4'/
ci
0]
202 | B7 YN N C,HF:0; (1:1), [2R-(2a, 320, 12bP)]
N
—0
0]
203 | B7 YN\ C,HF:0, (1:1), [2R-(2a, 320, 12bB)]
N
204 | B7 o0 I = C,HF:0;, (1:1), [2R-(20, 3a0. (E), 12bp)]
“N N
o
o\
0=z C,HF;0; (1:1), [2R-(2a , 3aa, 12bB)]-
205 | B7 o}
Y, (2’RS)-(1:1) mixture of diastereoisomers
4l
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Co. | Ex.
0 . -~ R® Physical data
No No.
ol
206 | B7 “N N CHF;0; (1:1), [2R-(2a, 3aq, 12bP)]
4’ o)
0]
207 | B7 V—NC/>—© [2R-(20, 3a0, 12bB)]
4l
208 | B7 0\>_N [2R-(2a, 3a0, 12bp)]
4’ CN
0
209 | B7 Y 5 [2R-(20, 3aa, 12bp)]
4’
0]
210 | B23 4'~~”J\0/ C,HF;0; (1:1), [2R-(2a, 3aa, 12bB)]
o)
211 | B23 4'“*”)%/\ CHF;0; (1:1), [2R-(2a, 3aa, 12bP)]
0
212 | B23 4'~~”Jko/v C,HF;0; (1:1), [2R-(20, 3a0, 12bB)]
0
213 | B23 4'\ﬂ)k°/\/\ CHF;0; (1:1), [2R-(2a, 3aa, 12bP)]
0
214 | B23 4"*NJ\oﬂ/ C,HF;0; (1:1), [2R-(2a, 3aqa, 12bP)]
H
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Co. Ex. R3 )
. Physical data

No No.
0

215 | B23 4'\”J\O/W< C,HF;0; (1:1), [2R-(2a, 3aa, 12bP)]
0

216 | B23 4'\HJL°/\/O\ C,HF;0; (1:1), [2R-(2a, 3aa, 12bB)]
0

217 | B23 4'~~”J\O/\ C,HF;0, (1:1), [2R-(2a, 3aa, 12bB)]
0 Cl

..
218 | B23 N" "0 C,HF;0; (1:1), [2R-(2a, 3a0, 12bB)]

o) o~
219 | B23 4"~NJ\0/© C,HF;0; (1:1), [2R-(20, 3aa, 12bp)]
H
0
220 | B23 , NE—Q C,HF;0; (1:1), [2R-(20, 3a0, 12bp)]
0] \N
221 | B23 HJ C,HF;0; (1:1), [2R-(2a, 3aq, 12bB)]
4'--NH
o)
/9
#--NH PN :
222 | B23 C,HF;0; (1:1), [2R-(20, 3aa, 12bp)]
cl

0. 5
223 | B23 . NE—Q\/\I@ C,HF:0; (1:1), [2R-(2a, 320, 12bP)]
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Co. Ex.
. -~ R® Physical data
No No.
o o
224 | B23 >—CN C,HF;0; (1:1), [2R-(2a, 3a0, 12b
) | GHF;0, (1:1), [2R4 B)
(0]
25 | B23 >\_C§ CHF;0, (1:1), [2R-(2a, 3aa, 12b)]
4--NH
Br.
o
226 | B23 >_© C,HF;0; (1:1), [2R-(2a, 3aa, 12bB)]
4--NH
cl
0
227 | B23 @ C,HF;0; (1:1), [2R-(2a, 3aa, 12bB)]
4'--NH
Cl Cl
O,
228 | B23 >\._® C,HF;0; (1:1), [2R-(2a, 3a0, 12bB)]
4--NH
cl
0
229 | B23 @C, C,HF;0; (1:1), [2R-(2a, 3a0, 12bB)]
4'--NH
cl
0]
230 | B23 @C, C,HF;0; (1:1), [2R-(2a, 3aq, 12bB)]
4'--NH
F
o
231 | B23 >\._© C,HF;0, (1:1), [2R-(2a, 3ac, 12bB)]
4--NH
F
o
232 | B23 >_© C,HF;0, (1:1), [2R-(2a, 3ac, 12bB)]
4'--NH
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Co. Ex. R3 )
. Physical data
No No.
O
233 B23 4'--N:H : C,HF;0; (1:1), [2R-(2a, 3aa, 12bP)]
CFs
F F
o)
234 B23 P F C;HF;0; (1:1), [2R-(20, 3aa, 12bP)]
F F
O_
o]
235 B23 4N O\ C,HF;0; (1:1), [2R-(20a, 3aa, 12bP)]
O_

o)
236 | B23 E_@Chl C,HF;0;, (1:1), [2R-(2a, 320, 12bp)]
4--

o)
237 | B23 N C,HF;0; (1:1), [2R-(2a, 320, 12bp)]
4--

O
238 | B24 4'\NJLN©i> C,HF;0; (1:1), [2R-(2a, 3a0, 12bB)]
H

H
5 ci
239 | B23 4. C,HF,0; (1:1), [2R-(2a, 3aa, 12bB)]

P
240 | B23 4. J\/@ C,HF;0; (1:1), [2R-(20, 3aa, 12bp)]

(0]
4-. s
241 | B23 HJ\/ @ C:HF,0; (1:1), [2R-(2a, 3aa, 12bB)]
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Co. Ex.
. R® Physical data
No No.
0
o o ,
242 | B24 N N/Y ~~ | CHF;0; (1:1), [2R-(20, 3aq, 12bB)]
H H 0
O
243 | B23 4'\~NJ\N/ C,HF;0; (1:1), [2R-(2a, 3aa, 12bB)]
H |
0
244 | B24 4'~~HJ\H/\/ C,HF;0; (1:1), [2R-(20, 3aa, 12bp)]
0
245 | B4 4'~~HJ\”><)< CHF;0; (1:1), [2R(2a, 3aa, 12bB)]
3"
y )OL P o C,HF;0; (1:1), [2R-(2a, 3aa, 12bB)]-
246 | B24 ‘*” H“ tRanS-(1°’RS,2°*RS)-(1:1) mixture of di-
astereoisomers
0
247 | B24 . Ay C,HF;0; (1:1), [2R-(20, 3aq, 12bB)]
H H
° CN
248 | B24 4-\NJLN C,HF;0; (1:1), [2R-(20, 3a0, 12bp)]
H H
Cl
249 | B24 , i Q CHF;0;, (1:1), [2R-(2a, 3aa, 12bB)]
4 N cl
H H
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Co. Ex. R3 )
. Physical data
No No.
(0]
4"‘NJ\N
250 B24 H H § C,HF;0; (1:1), [2R-(20a, 3aa, 12bP)]

S
0, 0
251 | B24 4'~~NJkN/\/\/S\ C:HF,0; (1:1), [2R-(2a, 3aa, 12bB)]
H

H
S
252 | B24 4'~~N)k O C,HF,0; (1:1), [2R-(2a, 3aa, 12bB)]

H
s
253 | Bd | e L~ NS | GHF0, (1:1), [2R(20, 3aa, 12bB)]

H
254 | B24 4-\NJkN SN CHF;0; (1:1), [2R-(2a, 3a0, 12bB)]
H H
o
S N
255 | B24 Iy C,HF;0; (1:1), [2R-(20, 3a0, 12bB)]
4.
N N (0]
H H |
S
256 | B24 4-. JLN/\/NHz C,HF;0; (1:1), [2R-(2a, 3a0, 12bB)]
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Table 5
Co. Ex. 1 3 3 )
X R R R Physical data
No No.
2R*-(20;, 3a0, 12bB)]-(3’RS) +
257 | B2 | s | -H 1 F | [2R*(20, 3a0, 126B)]-(3°RS)
[2R*-(2B, 3aa, 12bB)]-(3’RS)
258 | B22 | -S- -H I F | [2RS-(2B, 3a0, 12bB)]-(3’RS)
C,H,0, (1:1), C,H,0,4 (1:1), [2R*-
259 | B22 | -S- H -CN -F 2H204 (1:1), GHL04 (1:1), [
(20, 3aa, 12bB)]-(3’RS)
C>H,04 (1:1), [25*-(2B, 3ac0, 12bB)]-
20 | B2 | . H N F 2H204 (1:1), [28*-(2B, 3a0, 12bP)]
(3’RS)
261 | B22 | -CH,- | -H -CN -F | [2R-(2a, 3a0, 12bB)]-(3°RS)
262 | B22 | -CH,- | -CN -H F | [2R-(20, 3ac0, 12bB)]-(3°RS)
AN CoH,04 (1:1), [2RS-(2B, 3a0, 12bB)]-
263 | BI l H -H -H | (3’RS) + [2RS-(20,, 3aq, 12bB)]-
(3’RS)
"N C,H,0, (1:1), [2RS-(2D, 3a0, 12bB)]-
264 Bl | H H H 2512 4( ):[ (B: aa, B)]
(3’RS)
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Table 6
(D
N
(@)
X g
Co. Ex.
. X R' @ Physical data
No No. ~
0
265 | Bl |-CHp-| -F N [2R-(20, 3aq, 12bp)]
CyH204(1:1), [2R-(20, 3
266 | Bl |-CH,-| -F D »Hy04 (1:1), [2R-(2a, 3aa,
-’ 12bP)]
NH
CoH,04(1:2), [2R-(2a, 3a0,
267 | Bl |-CH»-| -F @ 2H204(1:2), [2R-(20, 3aa
.7 12bp)]
C2H,04(1:2), [2R-(2a, 3aa,
268 B1 -CH,- F OCN »H>04 (1:2), [2R-(20, 3ao.
- 12bP)]
C,H,04(1:1), [2R-(20, 3aa,
269 B10 | -CH»- -F (\N
’ NS \om 12bB)]
CN
C,HF50; (1:1), [2R-(2a, 3aa,
270 | Bl |-CH,-| -F 0/ 2HF30; (1:1), [2R(
N 126p)]
4'
Oft [2R-(2a, 3aq, 12bB)]-
271 B21 | -CH»- -F N , s
3 AN (3’RS,4°RS)
O\
C,HF;0; (1:1), [2R-(2a, 3aa,
272 | B4 |-CH,-| -F on 2HF30; (1:1), [2R-(2a, 3aa
N 12bB)]
C;H;04(1:1), [2R-(20, 3aa,
273 | Bl |-CHy-| -F 2Hy04 (1:1), [2R~(
( 12bp)]
- 0]
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()
N
(@)
[y
4
Co. Ex.
1 x | R @ Physical data
No No. -
3'a o) C2H204(111), [2R-(2(X., 3aa,
274 | B21 | -CH,-| -F ,,\Oi)s.—\OH 12bB)]- (2’RS,3a’RS, 7a’RS)
6a mixture of diastereoisomers
C,HF50, (1:1), [2R-(2a, 3
275 | Bl |-CH»-| -F @ 2 (e, e
.- 12bp)]
(o)
> | GHF;0; (1:1), [2R-(20, 3a0,
276 | B5 | -CH-| -F \ B
. 0 12bB)]
)
277 | B6 | -CH,-| -F ’ o [2R-(20, 320, 12bB)]
(0]
C,H04(1:1), [2R-(20, 3aaq,
278 | B6 | -CH-| -F } 204 (1:1), [2R(
.- 126B)]
3a g [2R-(20., 3aa, 12bPB)]-(
279 | B21 | -CH,-| -F ~'©/\)5'_\| 2’RS,32’RS, 7a’RS)) mixture
6 of diastereoisomers
2 NH C,H,04(1:1), [2R-(20, 3ao,
280 | Bl | -CH,-| -F ) 12bB)]-[2°RS,5°RS-(2°B,
- 51 /] 5’a)]
o) CoH,04(1:1), [2R-(20, 3aa,
281 B10 | -CH,- F H\N/\/ \n/ 22 4(, ),[ (
N, o [126B)1-(3B5PB)
OH
CoHy04(1:1), [2RS-(23, 3
282 | Bl | -O0- | F O/ 2Ha0u (1:1), [2RS-2P, 3aa,
.-N 12bo)]
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>
N
0
R1
D
Co. Ex.
N NX X R' /@ Physical data
(1] 0.
OH | CaH04 (1:1), [2RS-(20, 301
283 | Bl | -0- | F O/ 1), , 30,
.-N 12b0t)]
284 B1 0 Cl O/OH C,H204(1:1), [2RS-(2B, 3a0,
.-N 12boi)]
OH 1 CaHL04 (1:1), [2RS-(20, 301
285 | Bl | -0- | -l O/ 1), , 30,
.-N 12boi)]
OH | CiH,04 (1:1), [2RS-(20, 301
286 | Bl | -O- | -Br O/ ), , 30,
.-N 12boi)]
ort CoH,04(1:1), [2RS-(2a, 30
287 | Bl | -0- | .-0 O/ 1), , 30,
h .-N 12boi)]
o CoH,04(1:1), [2RS-(2a, 3aB
288 | Bl | -0- | .0 Q/ 1), , 3aB,
LN 126)]
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C. Physico-chemical Data

The LCMS data shown in Table 7 have been obtained by the following method:

The HPLC gradient was supplied by a HP 1100 from Agilent with a column
heater set at 40 °C. Flow from the column was passed through photodiode array (PDA)
detector and then split to a Light Scattering detector (ELSD) and to a Waters-
Micromass Time of Flight (ToF) mass spectrometer with an electrospray ionization
source operated simultaneously in positive and negative ionization mode.

Reversed phase HPLC was carried out on a XDB-C18 cartridge (3.5 um, 4.6 x
30 mm) from Agilent, with a flow rate of 1 ml/min. Three mobile phases (mobile phase
A: 0.5 g/l ammoniumacetate solution, mobile phase B: acetonitrile; mobile phase C:
methanol) were employed to run a gradient condition from 80 % A, 10 % B,10 % C to
50 % B and 50 % C in 6.0 min., to 100 % B at 6.5 min., kept till 7.0 min and reequili-
brated with 80 % A, 10 % B and 10 %C at 7.6 min. that was kept till 9.0 min. An in-
jection volume of 5 uL. was used.

High Resolution Mass spectra were acquired by scanning from 100 to 750 in 1
s using a dwell time of 1 s. The capillary needle voltage was 3 kV and the source tem-
perature was maintained at 140 °C . Nitrogen was used a the nebulizer gas. Cone volt-
age was 30 V for both positive and negative ionzation mode. Leucine-enkephaline was
the reference used for the lock spray. Data acquisition was performed with a Waters-
Micromass MassLynx-Openlynx data system.

Table 7

Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ES") ment/Aduct (ES")
1 4.13/4.17 354 M +H'] -
2 4.08 354 M +H' -
3 4.12 354 M +H -
4 5.29/5.24 368 [M +H'] 390 [M + Na']
5 4.04 368 [M+H'] 390 [M +Na']
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Co. Retention time | Parent peak mass | Main Frag-
No. (min.) (ESY) ment/Aduct (ES®)
6 4.20 382 [M+H'] -
7 5.35 352 M +H'] -
9 4.88 381 [M+H'] 403 [M +Na']
10 3.60 382 [M+H'] 380 [ M—-H']
11 5.71 396 [M + H'] 418 [M + Na']
12 5.65 396 [M +H'] -
13 6.03 422 [M+H'] -
14 6.47 450 M+ H'] -
15 6.51 472 [M+H'] -
16 6.41 476 M+ H'] -
17 6.37 494 M +H'] -
18 6.29 472 [M+H'] -
19 5.87 642 [M+H'] -
20 5.22 439 [M+H' -
21 6.13 493 [M +H'] 515 M+ Na']
22 5.90 487 M +H'] -
23 5.94 505 M +H'] 527 [M +Na']
24 5.78 501 [M +H'] -
25 6.21 474 M +H'] ;
26 6.30 462 [M+H'] -
27 6.39 462 M +H'] -
28 6.69 444 M +H'] -
29 6.25 455 [M+H'] -
30 6.44 488 M+ H'] -
31 6.44 460 [M +H'] -
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Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ESY) ment/Aduct (ES®)
32 6.18 460 M +H'] 482 [M + Na']
33 6.36 460 [M +H'] -

34 6.43 448 [M+H'] -

35 6.54 448 M +H' -

36 6.50 448 [M + H'] -

37 6.76 498 M+ H'] -

38 5.13 382 [M+H'] -

39 4.55/4.59 368 [M+H'] -

40 5.06 380 [M +H'] -

41 5.85 448 M+ H'] 470 [M + Na']
43 4.60 372 [M+H1 394 [M + Na']
44 4.59/4.70 372 M +H'] 394 [M + Na']
45 4.43/4.48 368 [M + H'] -

46 4.49 368 [M +H'] -

47 432 396 [M+H'] -

48 6.44 469 M +H'] ]

49 6.77 483 M+ H'] -

50 7.25 539 M +H'] -

52 5.96 503 [M+H -

54 6.29 491 [M+H'] -

55 5.64 507 M +H'] -

56 6.32 538 [M+H'] -

58 6.36 449 M+ H'] -

59 6.23 449 M+ H'] -

60 5.97 433 [M+H'] -
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Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ESY) ment/Aduct (ES®)
61 5.90 433 [M+H'] -

62 6.74 543 [M+H] -

63 6.49 554 [M +H" -

64 6.47 483 [M+H1 -

65 6.69 545 M +H'] -

66 4.67 433 [M+H -

67 5.58 509 [M+H'] 507 [M-H']
68 6.69 572 [M+H1 -

69 7.13 449 [M+H'] -

70 6.22 468 [M+H'] -

72 6.41 501 [M+H1 -

73 6.41 488 [M +H'] -

74 6.96 493 [M+H'] -

75 6.77 493 [M+H' -

76 6.76 535[M+H'] -

77 5.26 425M+H'] -

78 5.64 421 [M+H'] -

79 6.16 449 M +H'] -

80 5.41 451 [M+H'] 473 [M +Na']
81 5.89 463 [M +H'] -

82 5.94 457 M +H'] -

83 6.30 473 [M+H'] -

84 6.16 437 [M+H'] -

85 6.33 487 M +H' -

86 5.29 424 M +H'] 446 [M + Na']
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Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ESY) ment/Aduct (ES")
87 4.59 470 M +H' -

88 4.62 438 [M +H'] -

89 5.81 452 [M +H'] 474 [M + Na']
90 5.35 466 [M+H'] -

91 4.29 484 [M +H'] -

92 5.33 482 M +H' 504 [M + Na']
93 5.42 514 M+H'] -

94 4.34 436 M +H'] -

95 6.04 478 M+ H'] 500 [M + Na']
96 5.05 546 [M +H'] -

97 4.60 476 M+ H'| -

98 5.84 506 [M +H'] -

99 5.00 504 M +H'] -

100 5.81 472 [M+H'] 494 [M + Na']
101 5.40 554 M +H'] -

102 5.43 431 [M+H'] -

103 5.62 445 M +H'] -

104 5.68 443 [M+H'] -

105 6.07 507 M +H'] -

106 6.15 493 [M+H'] -

107 6.30 507 M +H'] -

108 6.11 468 [M+H'] -

109 6.18 468 [M+H'] -

110 5.73 498 M+ H'] -

111 6.00 516 M +H'] -
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Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ESY) ment/Aduct (ES")
112 5.89 518 [M+H -

113 6.10 502 [M +H'] -

114 6.28 494 M+ H'] -

115 5.97 488 [M+H'] -

116 6.45 459 [M+H'] -

117 6.13 430 M +H'] -

118 6.55 460 [M +H'] -

119 6.53 498 M+ H'] -

120 6.59 498 [M +H'] -

121 6.59 498 [M+H'] -

122 6.11 431 [M+H'] -

123 5.93 431 [M+H'] -

124 6.26 477 [M+H'] -

125 6.51 486 [M +H'] -

126 6.43 470 M+ H'] -

127 5.64 469 M +H'] -

128 5.02 384 M +H'] -

129 5.28 398 [M + H'] 420 [M + Na']
130 5.98 412 M +H'] -

131 6.65 474 M +H'] 496 [M + Na']
132 4.85 425M+H'] -

133 475 455 M +H'] 477 [M +Na']
134 3.96 412 [M+HT 410 M -H
135 6.09 440 M +H'] 462 [M +Na']
136 5.23 439 [M+H'] -
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Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ESY) ment/Aduct (ES®)
137 5.45 435 M +H'] -

139 5.73 517 M +H'] 539 [M + Na']
140 4.77/4.83 368 [M +H'] -

142 491 368 [M+H'] -

143 4.96 368 [M +H'] -

144 4.49 368 [M +H'] -

146 4.59 382 [M+H'] -

147 3.71 382 [M +H'] -

148 4.66 382 [M +H'] -

149 4.68 382 M +H'] -

151 421 382 [M+H -

152 4.93 396 [M +H'] -

154 4.29 396 [M + H'] -

155 4.83 410 [M+H'] -

157 3.56 396 [M+H'] -

160 6.36 424 M +H'] -

162 6.03 424 M +H'] -

164 5.16 438 [M+H'] -

165 6.43 - -

166 5.79 410 [M+H'] -

167 5.91 377 M +H'] -

168 5.49 391 [M+H'] -

169 5.71 405 M +H'] -

170 5.42 405 M +H'] -

171 4.86/4.96 420 [M+H'] -




WO 2006/134163 PCT/EP2006/063273

-107-

Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ESY) ment/Aduct (ES®)
172 4.70 435 M +H'] -

173 5.59 451 [M+H'] 473 [M +Na']
174 4.76 448 M+ H'] -

175 4.59 453 [M+H'] -

176 5.43 483 [M+H'] -

177 5.49 449 M+ H'] -

178 7.05 535 [M +H'] -

179 4.20 469 [M+H'] -

180 4.69 503 [M + H'] -

181 4.79 508 [M +H'] 506 [M - H']
182 6.00 553 M +H'] 551 [M-H']
183 5.81 517 M +H'] -

184 6.09 591 [M+H] -

185 6.11 513 [M+H'] 511 [M-H']
186 5.74 575 [M+H'] -

187 5.03 435[M+H'] 433 [M - H]
188 5.70 477 [M+H'] -

189 5.61 489 [M+H'] -

190 5.99 523 [M+H'] 521 [M-H']
191 5.63 515 [M+H" 513 [M-H']
192 5.18 522 [M+H1 -

193 6.08 491 [M+H'] -

194 5.30 475 M +H'] -

195 5.52 491 M +H'] -

196 6.06 611 [M+H'] -
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Co. Retention time | Parent peak mass | Main Frag-
No. (min.) (ESY) ment/Aduct (ES®)
197 5.02 486 [M +H'] -
198 6.36 589 [M+H'] -
199 5.12 508 [M+H -
200 5.09 435[M+H'] -
201 5.39 447 M+ H'] -
202 6.24 574 [M+H -
203 6.10 570 M+ H'] -
204 6.05 580 [M+H -
205 5.94 535 [M+H'] -
206 6.01 564 [M +H'] -
207 6.36 537 [M+H"] -
208 6.01 564 [M+H'] -
209 6.16 581 [M+H'] -
210 5.23 425 M +H1 -
211 5.51 439 [M+H'] -
212 5.82 453 [M+H'] -
213 6.09 467 [M+H'] -
214 5.76 453 [M+H'] -
215 6.27 481 [M+H'] -
216 5.26 469 [M+H'] -
217 5.40 449 M +H'] -
218 6.23 535 M +H'] -
219 5.84 517 M +H'] -
220 5.11 435 M +H'] -
221 5.56 474 M +H'] -
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Co. Retention time | Parent peak mass | Main Frag-
No. (min.) (ESY) ment/Aduct (ES®)
222 6.01 486 [M+H'| 584 [M-H']
223 6.05 527 M +H'] -
224 4.77 520 [M+H' -
225 5.80 485 M +H'] -
226 5.72 549 [M +H'] -
227 5.68 505 [M+H -
228 5.93 539 [M+H'] 537 [M-H']
229 6.34 539 [M+H'] -
230 6.04 539 [M+H"| 537 [M-H']
231 5.71 489 [M+H'] -
232 5.67 489 [M +H'] -
233 6.10 539 [M+H'] 537 [M-H']
234 6.04 561 [M+H'] -
235 5.64 561 [M +H'] -
236 5.55 496 [M+H'] -
237 6.28 547 [M+H1 -
238 6.06 526 [M+H'] -
239 5.90 519 M +H'] -
240 5.53 491 M +H'] -
241 5.85 517 M +H'] -
242 5.00 496 [M +H'] -
243 4.83 438 [M+H'] -
244 5.08 452 [M+H'] -
245 6.25 522 [M+H1 -
246 5.80 526 [M +H'] -
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Co. Retention time | Parent peak mass | Main Frag-

No. (min.) (ESY) ment/Aduct (ES®)
247 5.57 486 [M +H'] -

248 5.56 511 [M+H'] 509 [M - H']
249 6.64 554 [M+H"] 552 [M-H']
250 6.25 578 [M+H'] 576 [M - H']
251 5.09 560 [M+H'] 558 M -H']
252 5.38 484 [M+H' 482 [M -H'|
253 5.34 539 [M+H'] 537 [M-H']
254 5.43 503 [M+H'] 501 [M-H']
255 5.73 592 [M+H"| 590 [M - H']
256 4.63 - 467 [M -H'|
259 4.35/4.50 397 [M+H -

260 4.39/4.49 397 M +H'] -

263 4.04/4.17 351 [M+H'] 373 [M + Na']
264 4.20 351 M +H'] 373 [M +Na']
265 5.22 336 [M+H'] -

267 4.50 367 [M+H -

268 5.89 391 [M+H'] -

269 4.54 411 [M+H'] -

270 5.78 375 [M+H'] -

272 4.72 412 [M+H'] -

273 6.42 470 M +H'] -

274 4.77/5.07 424 [M+H'] -

275 6.47 400 [M +H'] -

276 6.15 460 [M +H'] -

278 5.54 410 M +H'] -




WO 2006/134163 PCT/EP2006/063273

-111-

Co. Retention time | Parent peak mass | Main Frag-
No. (min.) (ES") ment/Aduct (ES")
280 4.61 381 [M+H] -
281 6.01 467 [M+H'] -
282 4.00 370 [M + H'] -
284 433 386 [M+H'] -
285 4.19 386 [M+H'] -
286 4.53 429 M +H'] -
287 3.98 382 [M+H'] -
288 3.88 382 [M+H'] -
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D. Pharmacological Data

Example D.1 : In vitro binding affinity for 5-HT,, and 5-HT,, receptors
The interaction of the compounds of Formula (I) with 5-HT,, and 5-HT,, recep-

tors was assessed in in vitro radioligand binding experiments. In general, a low con-
centration of a radioligand with a high binding affinity for the receptor is incubated
with a sample of a tissue preparation enriched in a particular receptor (1 to 5 mg tissue)
in a buffered medium (0.2 to 5 ml). During the incubation, the radioligands bind to the
receptor. When equilibrium of binding is reached, the receptor bound radioactivity is
separated from the non-bound radioactivity, and the receptor bound activity is counted.
The interaction of the test compounds with the receptors is assessed in competition
binding experiments. Various concentrations of the test compound are added to the
incubation mixture containing the tissue preparation and the radioligand. Binding of
the radioligand will be inhibited by the test compound in proportion to its binding af-
finity and its concentration. The affinities of the compounds for the 5-HT; receptors
were measured by means of radioligand binding studies conducted with: (a) human
cloned 5-HT>4 receptor, expressed in L.929 cells using ['*IJR91150 as radioligand and
(b) human cloned 5-HTac receptor, expressed in CHO cells using [*H]mesulergine as
radioligand.

Example D.2 : In vitro binding affinity for human D2, receptor

Frozen membranes of human Dopamine D2; receptor-transfected CHO cells
were thawed, briefly homogenised using an Ultra-Turrax T25 homogeniser and diluted
in Tris-HCI assay buffer containing NaCl, CaCl,, MgClL, KCI (50, 120, 2, 1, and 5 mM
respectively, adjusted to pH 7.7 with HCI) to an appropriate protein concentration op-
timised for specific and non-specific binding. Radioligand [*H]Spiperone (NEN, spe-
cific activity ~70 Ci/mmol) was diluted in assay buffer at a concentration of 2 nmol/L.
Prepared radioligand (50 ul), along with 50 i of either the 10 % DMSO control, Buta-
clamol (10 mol/1 final concentration), or compound of interest, was then incubated (30
min, 37 °C) with 400 ul of the prepared membrane solution. Membrane-bound activity
was filtered through a Packard Filtermate harvester onto GF/B Unifilterplates and
washed with ice-cold Tris-HCI buffer (50 mM; pH 7.7; 6 x 0.5 ml). Filters were al-
lowed to dry before adding scintillation fluid and counting in a Topcount scintillation
counter. Percentage specific bound and competition binding curves were calculated
using S-Plus sofiware (Insightful).
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Example D.3 : In vitro determination of NET reuptake inhibition

Cortex from rat brain was collected and homogenised using an Ultra-Turrax T25
and a Dual homogeniser in ice-cold homogenising buffer containing Tris, NaCl and
KCl (50 mM, 120 mM and 5 mM, respectively, pH 7.4) prior to dilution to an appro-
priate protein concentration optimised for specific and non-specific binding. Binding
was performed with radioligand [*H]Nixosetine (NEN, NET-1084, specific activity
~70 Ci/mmol) diluted in ice cold assay buffer containing Tris, NaCl and KCI (50 mM,
300 mM and 5 mM, respectively, pH 7.4). at a concentration of 20 nmol/L. Prepared
radioligand (50 pl) was then incubated (60 min, 25 °C) with membrane preparations
pre-diluted to an appropriate protein concentration (400 ul), and with 50 ul of either
the 10 % DMSO control, Mazindol (10 mol/L final concentration), or compound of
interest. Membrane-bound activity was detected by filtration through a Packard Filter-
mate harvester onto GF/B Unifilterplates, washed with ice-cold Tris-HCI buffer, con-
taining NaCl and KCl (50 mM, 120 mM and 4 mM; pH 7.4; 6 x 0.5 ml). Filters were
allowed to dry for 24 h before adding scintillation fluid. Scintillation fluid was allowed
to saturate filters for 24 h before counting in a Topcount scintillation counter. Percent-
age specific bound and competition binding curves were calculated using S-Plus soft-
ware (Insightful).

The results are given in Table 8 below in terms of pICs, values for the respective

compounds.
Table 8
Co. No Dy 5-HT»c 5-HT>a NET

52 8.92 8.54 8.47 6.31
151 8.87 8.91 9.04 <S5
154 8.87 8.79 9.04 <5
155 8.83 8.54 8.82 5.73
170 8.82 8.58 8.74 5.37
231 8.73 7.97 n.d. 5.07
19 8.69 8.80 9.46 5.16
248 8.68 8.21 n.d. 5.42
166 8.68 >9 9.06 5.14
272 8.67 9.13 8.91 6.14
278 8.64 8.01 8.79 <5
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Co. No Doy, 5-HT>¢ 5-HT>4 NET
149 8.61 9.10 9.08 <5.52
54 8.61 8.09 8.12 5.66
168 8.55 8.03 8.41 <5
164 8.54 8.12 8.63 5.26
39 8.51 9.29 9.20 5.71
247 8.48 8.57 9.06 5.45
219 8.47 8.40 n.d. <35
224 8.47 7.89 n.d. <35
13 8.46 8.95 9.04 5.30
20 8.44 8.85 9.08 5.98
162 8.44 8.99 8.95 <3
26 8.44 8.25 8.29 <5
14 8.41 8.48 8.38 591
27 8.41 8.37 8.06 5.30
242 8.40 8.39 8.92 5.54

6 8.39 8.77 8.84 6.30
105 8.39 7.51 8.33 <35
220 8.37 8.67 n.d. 5.27
24 8.37 8.84 8.74 5.57
41 8.37 8.64 8.74 5.15
40 8.35 9.56 8.91 <5
148 8.35 8.71 8.87 <5
244 8.34 8.37 n.d. 5.05
197 8.34 9.00 9.38 5.07
240 8.34 8.24 8.50 <35
144 8.32 9.16 9.17 <5
147 8.32 8.90 8.96 <5
232 8.32 8.01 8.60 5.39
217 8.31 8.39 n.d. 5.05
194 8.30 8.84 9.33 5.04
22 8.30 8.43 8.51 5.60

16 8.29 8.55 8.25 5.70
227 8.28 7.95 8.63 5.04
226 8.27 8.18 8.70 4.98
195 8.26 8.79 9.09 5.11
241 8.26 8.19 8.29 5.11
23 8.25 8.42 8.53 5.42
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Co. No Doy, 5-HT>¢ 5-HT>4 NET
211 8.23 8.24 n.d. <5
212 8.22 8.13 n.d. 5.15
25 8.22 8.33 8.80 5.66
230 8.22 7.90 8.53 5.24
225 8.22 7.95 8.51 5.28

17 8.22 8.33 8.24 5.76
12 8.20 8.69 8.93 6.12
60 8.20 7.60 8.11 5.81
243 8.17 8.49 n.d. <5
236 8.17 8.02 8.82 <5
39 8.16 7.31 7.83 5.90
214 8.15 8.20 n.d. 5.61
186 8.15 8.63 8.62 5.45
21 8.14 8.54 8.72 5.84
69 8.14 7.10 7.38 <35

1 8.13 9.43 9.16 6.32
32 8.13 9.04 8.66 5.13
15 8.13 8.20 8.10 5.68
S8 8.13 7.59 7.96 6.01
28 8.12 8.75 7.73 <35
221 8.11 7.96 8.77 5.14
189 8.11 8.93 >8 <5
210 8.10 8.38 n.d. 5.13
33 8.10 8.70 8.21 5.31
S5 8.09 8.50 8.57 5.74
61 8.09 7.66 8.03 5.88
67 8.07 8.37 8.50 5.31

5 8.07 9.69 >8 5.39
213 8.06 7.81 n.d. 5.36
234 8.06 7.66 n.d. 5.14
167 8.05 7.83 8.20 6.07
96 8.05 8.17 7.79 <5
228 8.04 7.68 n.d. 5.10

9 8.04 8.02 8.04 5.34
275 8.03 8.66 8.52 5.49
48 8.02 7.49 7.51 5.68

3 8.01 9.57 n.d. 5.45
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Co. No Doy, 5-HT>¢ 5-HT>4 NET
11 8.01 9.15 8.69 5.08
188 8.01 8.56 >8 <3
47 8.00 7.46 8.19 <5
34 8.00 9.37 8.14 5.21
44 8.00 8.03 >8 6.55
218 7.99 8.24 n.d. 5.25
216 7.99 8.21 n.d. <35
18 7.99 8.44 8.22 5.75
251 71.97 8.07 n.d. 5.44
102 1.97 7.90 8.33 <5
192 7.95 8.42 >8 5.13
252 7.94 8.18 n.d. 5.49
929 7.94 8.09 8.50 <5
246 7.93 8.24 8.89 5.87
93 7.93 8.30 8.59 5.38
191 7.93 8.46 >8 5.04
177 7.93 8.35 >8 5.01
268 7.92 8.24 8.52 <5
254 7.91 7.70 n.d. 5.46
137 7.91 8.22 8.80 5.19
143 7.90 8.74 8.87 <5
205 7.90 8.35 >8 5.07
173 7.88 8.24 9.14 5.19
85 7.88 7.20 7.18 <5
31 7.87 8.49 8.01 5.39
2 7.86 9.58 n.d. 6.34
169 7.86 8.54 8.50 5.79
66 7.86 7.43 8.13 5.36
196 7.85 8.30 8.44 5.56
142 7.84 8.50 9.24 5.62
160 7.84 8.54 8.30 <5
29 7.84 8.47 8.14 5.07
229 7.83 7.62 n.d. <35
233 7.83 7.51 n.d. 5.28
269 7.83 8.14 8.25 5.15
222 7.82 7.71 n.d. <5
174 7.82 8.66 8.79 <35
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Co. No Doy, 5-HT>¢ 5-HT>4 NET
193 7.81 8.58 8.85 5.28
117 7.81 8.60 8.83 5.34
185 7.81 7.97 8.44 <5
64 7.81 7.54 7.58 5.57
200 7.81 8.09 >8 <5
215 7.80 770 n.d. 5.13
274 71.79 9.04 n.d. <35
30 7.79 8.24 7.98 <35

4 1.79 8.68 >8 5.23
141 7.78 8.94 8.99 5.32
203 7.78 8.51 8.44 5.35
276 1.77 8.94 8.99 <5
152 1.77 8.38 8.73 5.42
46 7.76 8.96 n.d. 5.62
101 7.76 7.92 8.24 5.05
223 7.75 7.63 n.d. 5.07
187 7.74 8.94 9.37 <35
175 1.74 8.76 9.12 <5
281 7.74 7.87 8.39 <3
235 7.73 7.87 n.d. 5.04
128 7.73 7.93 8.36 5.58
57 7.73 7.75 8.14 <5
73 7.73 7.33 7.69 5.44
131 7.71 7.51 n.d. 5.62
82 7.71 8.49 8.67 <35
273 7.71 8.24 8.48 <5
103 7.71 7.30 8.11 <5
255 7.69 7.69 n.d. 5.25
112 7.69 7.66 8.48 6.03
70 7.69 7.80 8.14 6.15
238 7.67 8.25 n.d. 5.11
36 7.66 8.33 7.91 5.39
130 7.66 8.27 >8 5.45
127 7.65 8.38 9.60 5.42
88 7.64 8.26 9.42 5.19
208 7.64 8.10 8.39 <35
245 7.63 7.64 n.d. 5.40
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Co. No Doy, 5-HT>¢ 5-HT>4 NET
202 7.62 8.09 8.46 5.79
136 7.61 8.48 8.80 7.15
253 7.61 7.99 8.68 5.82
260 7.61 8.51 8.65 6.04
184 7.60 8.24 8.85 541
198 7.60 1.79 8.09 5.12
87 7.59 8.51 8.90 5.23
207 7.59 8.17 8.26 5.21
84 7.59 7.60 8.09 <5
183 7.59 8.94 >8 <5
118 7.58 8.12 8.31 5.55
56 7.58 7.99 8.22 5.25
72 7.57 7.22 7.51 5.93
111 7.56 8.01 8.41 5.51
108 7.53 1.79 8.34 5.49
129 7.53 8.12 >8 6.38
920 7.51 7.70 8.79 5.35
104 7.51 7.55 8.08 <5
74 7.51 6.79 6.90 5.50
182 7.50 8.08 8.37 5.16
209 7.50 7.92 8.33 5.28
286 7.50 7.81 8.33 <5
285 7.49 1.76 8.56 <35
135 7.49 7.78 7.95 5.61
37 7.49 8.10 7.65 <35
49 7.48 6.92 7.47 5.59
77 7.47 7.88 8.51 5.44
94 7.45 8.66 9.41 4.97
81 7.45 8.30 9.14 <5
199 7.45 8.92 8.19 <5
78 7.44 8.05 8.65 <5
110 7.44 7.32 8.21 5.24
250 7.43 7.69 n.d. 541
921 7.43 7.83 8.94 5.39
180 7.43 8.41 8.61 <5
116 7.43 1.70 8.01 5.14
266 7.42 8.42 8.09 6.61
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Co. No Doy, 5-HT>¢ 5-HT>4 NET
179 7.42 8.42 >8 <5
89 7.41 8.18 8.55 <3
165 7.41 7.56 7.97 5.44
206 7.39 8.03 8.61 5.77
123 7.39 8.14 8.56 5.55
201 7.38 7.98 9.21 <5
134 7.38 8.86 >8 7.37
98 7.37 7.71 8.47 5.02
92 7.36 7.81 8.59 <5
172 7.36 7.80 7.82 5.17
256 7.35 7.35 n.d. 5.19
80 7.35 1.78 8.97 5.43
79 7.35 7.29 8.32 <5
106 7.35 7.21 7.78 5.02
114 7.34 7.68 8.21 5.96
124 7.32 7.51 8.05 5.64
190 7.32 8.56 >8 <35
239 7.31 7.64 n.d. <5
100 7.30 8.43 8.61 <5
113 7.30 7.62 7.96 5.62
178 7.30 8.03 >8 <5
86 7.26 8.52 9.08 5.15
139 7.25 7.61 n.d. <35
181 7.24 8.12 8.32 <5
43 7.24 8.89 >8 5.77
237 7.23 7.42 n.d. 5.10
75 7.20 7.01 7.76 5.79
204 7.18 7.98 8.50 5.46
76 7.17 6.99 7.18 6.07
95 7.16 8.12 8.76 5.02
50 7.15 6.98 7.46 5.67
284 7.14 7.38 7.98 <5
63 7.13 7.30 7.56 6.25
62 7.12 6.97 7.32 5.46
121 7.11 7.11 7.88 5.45
146 7.09 7.94 7.78 <35
107 7.09 6.48 7.08 <35
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Co. No Doy, 5-HT>¢ 5-HT>4 NET
68 7.04 6.93 7.17 5.62
65 6.97 6.83 7.15 5.75
115 6.95 7.65 8.13 6.31
157 6.88 8.14 7.91 <5
109 6.88 7.41 7.84 6.58

1 6.85 8.53 >8 5.79
267 6.81 7.65 7.84 5.10
119 6.80 7.29 7.99 5.39
262 6.76 7.65 7.60 5.16
283 6.70 n.d. n.d. n.d.
126 6.67 7.10 8.05 5.01
270 6.67 7.45 7.18 5.78
38 6.65 7.81 7.87 5.29
259 6.59 7.64 n.d. 5.38
125 6.59 7.11 7.76 <35
171 6.55 7.74 7.55 5.85
45 6.46 8.66 n.d. 7.33
158 6.45 7.48 7.63 <5
133 6.45 7.46 7.31 6.03
120 6.44 7.06 7.45 <5
132 6.41 7.48 7.48 5.24

10 6.36 7.87 776 <5
263 6.26 7.88 6.60 5.54
287 6.17 6.54 7.62 <5
282 6.10 6.93 7.00 <35
288 6.08 6.71 7.18 <5
264 5.65 7.72 6.78 5.38
280 5.40 6.53 6.53 <5

n.d. = not determined




WO 2006/134163 PCT/EP2006/063273
-121-

E. Composition Examples

“Active ingredient” (A.L) as used throughout these examples relates to a com-
pound of Formula (I), a pharmaceutically acceptable acid or base addition salt thereof,
an N-oxide form thereof or a quaternary ammonium salt thereof.

Example E.1 : ORAL SOLUTION

Methyl 4-hydroxybenzoate (9 g) and propyl 4-hydroxybenzoate (1 g) were dis-
solved in boiling purified water (4 1). In 3 1 of this solution were dissolved first
2,3-dihydroxybutanedioic acid ( 10 g) and thereafter A.I (20 g). The latter solution was
combined with the remaining part of the former solution and 1,2,3-propanetriol (12 1)
and sorbitol 70 % solution (3 1) were added thereto. Sodium saccharin (40 g) were dis-
solved in water (500 ml) and raspberry (2 ml) and gooseberry essence (2 ml) were
added. The latter solution was combined with the former, water was added q.s. to a
volume of 20 1 providing an oral solution comprising 5 mg of the active ingredient per
teaspoonful (5 ml). The resulting solution was filled in suitable containers.

Example E.2 : FILM-COATED TABLETS

Preparation of tablet core

A mixture of A.L. (100 g), lactose (570 g) and starch (200 g) was mixed well and
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinylpyr-
rolidone (10 g) in water (200 ml). The wet powder mixture was sieved, dried and
sieved again. Then there was added microcrystalline cellulose (100 g) and hydrogen-
ated vegetable oil (15 g). The whole was mixed well and compressed into tablets, giv-
ing 10.000 tablets, each containing 10 mg of the active ingredient.

To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was
added a solution of ethyl cellulose (5 g) in dichloromethane (150 ml). Then there were
added dichloromethane (75 ml) and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol
(10 g) was molten and dissolved in dichloromethane (75 ml). The latter solution was
added to the former and then there were added magnesium octadecanoate (2.5 g), poly-
vinylpyrrolidone (5 g) and concentrated colour suspension (30 ml) and the whole was
homogenated. The tablet cores were coated with the thus obtained mixture in a coating
apparatus.
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Example E.3 : INJECTABLE SOLUTION

Methyl 4-hydroxybenzoate (1.8 g) and propyl 4-hydroxybenzoate (0.2 g) were
dissolved in boiling water (500 ml) for injection. After cooling to about 50 °C there
were added while stirring lactic acid (4 g), propylene glycol (0.05 g) and A.L (4 g). The
solution was cooled to room temperature and supplemented with water for injection
g.s. ad 1000 ml, giving a solution comprising 4 mg/ml of A.L. The solution was steril-
ized by filtration and filled in sterile containers.
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Claims

1. A compound according to Formula (I):

CHz/N}>

O

(Rz)i/ X \(Rl)j

)

a pharmaceutically acceptable acid or base addition salt thereof, an N-oxide form
thereof or a quaternary ammonium salt thereof, wherein:

i,j are integers, each selected independently from zero, 1, 2, 3 and 4,
each R' and R?

is independently selected from the group of halo; cyano; hydroxy; car-
boxyl; nitro; amino; mono- or di(alkyl)amino; mono- or di(alkyl-
carbonyl)amino; aminosulphonyl; mono- or di(alkyl)aminosulphonyl; al-
kyl; alkenyl; alkyloxy; alkylcarbonyl and alkyloxycarbonyl;

A represents a radical selected from Formula (a), (b), (c) and (d) :

®),

}CHh(RS)s X R%)

wherein :

m is an integer equal to zero, 1, 2 or 3;
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is an integer equal to 2 or 3;

is an integer equal to 1,2, 3 or 4,
is an integer equal to 1 or 2;

is an integer equal to 1, 2 or 3;

is an integer equal to zero,1 or 2;

is an integer equal to 1 or 2;

the dotted line in Formula (a) represents a bond when m is 1, 2 or 3; and the dot-

ted line is absent when m is zero ;

ring B represents a fused benzene ring; or a fused five or six-membered mono-

cyclic ring containing 1, 2 or 3 heteroatoms selected from oxygen, nitrogen
and sulphur ; wherein each ring B is optionally substituted with alkyl or al-

kyloxy;

is selected from the group of hydroxy; carboxyl, cyano; oxo; alkyl; alky-
loxyalkyl; aryloxyalkyl; alkylcarbonyloxyalkyl; alkyloxycarbonyloxyalkyl;
mono- or di(alkyl)Jaminocarbonyloxyalkyl;, mono- or di(aryl)Jamino-
carbonyloxyalkyl; mono- or di(arylalkyl)aminocarbonyloxyalkyl; alkyloxy-
carbonylalkyl; aryloxycarbonylalkyl; alkyloxycarbonylmethylidene; al-
kenyl; aryl; Het; alkyloxy; aryloxy; alkylcarbonyloxy; arylcarbonyloxy;
arylalkylcarbonyloxy; Het-carbonyloxy; alkylcarbonyl; Het-carbonyl; aryl-
Het-carbonyl; arylalkenyl-Het-carbonyl; alkyloxycarbonyl; aryloxy-
carbonyl; mono- or di(alkyl)aminocarbonyl; mono- or di(alkyloxyalkyl)-
aminocarbonyl; mono- or di(alkylthioalkyl)aminocarbonyl; mono- or
di(arylalkyl)aminocarbonyl; mono- or di(Het-alkyl)aminocarbonyl; (mono-
or di(alkyl)aminoalkyl)(alkyl)aminocarbonyl;  (aryl)(alkyloxycarbonyl-
alkyl)aminocarbonyl; mono- or di(alkenyl)aminocarbonyl; (alkyl)(alkenyl)-
aminocarbonyl; mono- or di(aryl)aminocarbonyl; mono- or di(Het)amino-
carbonyl; mono- or di(alkyl)amino; mono- or di(alkylcarbonyl)amino;
mono- or di(alkyloxycarbonyl)amino; mono- or di(alkyloxyalkyloxy-
carbonyl)amino; mono- or di(aryloxyalkylcarbonyl)amino; mono- or
di(arylthioalkylcarbonyl)amino; mono- or di(arylalkylcarbonyl)amino;
mono- or di(Het-alkylcarbonyl)amino; mono- or di(alkynyloxycarbonyl)-
amino; mono- or di(arylcarbonyl)amino; mono- or di(arylarylcarbonyl)-
amino; mono- or di(Het-carbonyl)amino; mono- or di(aryl-Het-carbonyl)-
amino; mono- or di(alkyloxycarbonyl)amino; mono- or di(arylalkyloxy-
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carbonyl)amino; mono- or di(aryloxycarbonyl)amino; mono- or di(amino-
alkylaminothiocarbonyl)amino; mono- or di(alkylaminocarbonyl)amino;
mono- or di(mono- or di(alkyloxyalkyl)aminothiocarbonyl)amino; mono- or
di(mono- or di(arylalkyl)aminocarbonyl)amino; mono- or di(mono- or
di(alkylsulphonylalkyl)aminothiocarbonyl)amino; mono- or di(mono- or
di(Het-alkyl)aminothiocarbonyl)amino; mono- or di(mono- or di(alkyloxy-
carbonylalkyl)aminocarbonyl)amino; mono- or di(mono- or di(aryl)amino-
carbonyl)amino; mono- or di(mono- or di(aryl)aminothiocarbonyl)amino;
mono- or di(mono- or di(aryloxyaryl)aminocarbonyl)amino; mono- or
di(mono- or di(Het)aminothiocarbonyl)amino; and mono- or di(mono- or

di(Het)aminocarbonyl)amino;

is selected from the group of alkyl; alkyloxyarylalkyl; arylalkyl; alkyloxy-
carbonylarylalkyl; aryloxyarylalkyl, Het-alkyl, aryl-Het-alkyl, aryl-
sulphonyl-Het-alkyl; arylalkyloxyalkyl; aryloxyalkyl; Het-alkyloxyalkyl;
arylcarbonyloxyalkyl; Het-carbonyloxyalkyl; alkylsulphonyloxyalkyl; al-
kylcarbonylalkyl; arylalkylcarbonylalkyl; arylcarbonylalkyl; Het-carbonyl-
alkyl; alkenyl; arylalkenyl; Het-alkenyl; alkyloxyaryl; Het; alkylcarbonyl;
alkyloxyalkylcarbonyl; arylalkylcarbonyl; arylcarbonyl ; Het-carbonyl; ary-
lalkyloxycarbonyl; aryloxycarbonyl; alkenyloxycarbonyl; mono- or
di(alkyl)aminocarbonyl; mono- or di(alkyl)aminothiocarbonyl; mono- or
di(alkyloxyalkyl)aminocarbonyl; mono- or di(alkylthioalkyl)-
aminocarbonyl; mono- or di(arylalkyl)aminocarbonyl; mono- or di(aryl-
alkyl)aminothiocarbonyl; mono- or di(Het-alkyl)aminocarbonyl; mono- or
di(alkyloxycarbonylalkyl)aminocarbonyl, mono- or di(alkyloxycarbonyl-
alkyl)aminothiocarbonyl; mono- or di(aryl)aminocarbonyl; mono- or
di(aryl)aminothiocarbonyl; mono- or di(Het)aminocarbonyl; mono- or
di(arylcarbonyl)aminothiocarbonyl; mono- or di(arylcarbonyl)amino-
carbonyl; mono- or di(Het-carbonyl)aminocarbonyl; alkylsulphonyl; arylal-
kylsulphonyl; alkenylsulphonyl; and arylsulphonyl;

or, when p and q are not both 2 and/or s is not zero, R* additionally repre-
sents hydrogen, alkyl, or alkylcarbonyloxyalkyl;

represents alkyl;

is selected from the group of alkyl; alkyloxyalkyl; aryloxyalkyl; hydroxy-
carbonylalkyl, alkyloxycarbonylalkyl;, mono- or  di(alkyl)-
aminocarbonylalkyl; mono- or di(alkyl)aminocarbonyloxyalkyl; mono- or
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di(aryl)aminocarbonylalkyl; mono- or di(alkyl)aminoalkyl and alkyl-
sulphonyloxyalkyl;

X s selected from the group of CR'R%; O; S; S(=0); S(=0),; and NR’;

wherein :

R’and R® each independently are selected from the group of hydrogen;

hydroxy; alkyl; and alkyloxy; or

R’and R® taken together form the radical methylene ; or a bivalent radi-

alkenyl

cal of Formula -(CHa)3- ; -(CHy)s- ; -(CHa2)4- ; -(CHy)s- ; -O-
(CH)2-0O- ; or -O(CH2)3;0- ; or, together with the carbon atom
to which they are attached, form a carbonyl radical; and

is selected from hydrogen; alkyl; alkylcarbonyl; arylcarbonyl;

arylalkyl; arylalkylcarbonyl; alkylsulphonyl; arylsulphonyl and

arylalkylsulphonyl;
represents a straight or branched saturated hydrocarbon radical having
from 1 to 10 carbon atoms, a cyclic saturated hydrocarbon radical hav-
ing from 3 to 8 carbon atoms or a saturated hydrocarbon radical contain-
ing a straight or branched moiety having from 1 to 10 carbon atoms and
a cyclic moiety having from 3 to 8 carbon atoms; each radical being op-
tionally substituted with one or more substituents selected from the
group of halo; nitro; cyano; oxo; hydroxy; formyl; carboxyl and amino
radicals;

represents a straight or branched unsaturated hydrocarbon radical hav-
ing from 1 to 10 carbon atoms, a cyclic unsaturated hydrocarbon radical
having from 3 to 8 carbon atoms or an unsaturated hydrocarbon radical
containing a straight or branched moiety having from 1 to 10 carbon at-
oms and a cyclic moiety having from 3 to 8 carbon atoms; said radical
having one or more double bonds and said radical being optionally sub-
stituted with one or more substituents selected from the group of halo;

nitro; cyano; oxo; hydroxy; formyl; carboxyl and amino radicals;

is phenyl or naphthyl, each being optionally substituted with one or
more substituents selected from halo; nitro; cyano; hydroxy; alkyloxy;
alkylthio; haloalkyl, alkyloxycarbonyl and alkyl radicals; or with a biva-
lent radical of Formula -(CH3)s-;
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Het represents a saturated or unsaturated four, five or six -membered mono-
cyclic ring containing one, two or three heteroatoms selected from oxy-
gen, nitrogen and sulphur, optionally fused to a benzene ring or to a
further ring containing one, two or three heteroatoms selected from
oxygen, nitrogen and sulphur; each of said rings being optionally substi-
tuted with one or more substituents selected from cyano, alkyl, haloal-
kyl, alkyloxy, alkylthio, alkylcarbonyl, alkyloxycarbonyl and mono- or
di-alkylaminocarbonylalkyl radicals ; and

halo represents fluoro; chloro; bromo or iodo ;

with the provision that the following compounds are excluded :

4-phenyl-1-(3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperidine ;
4-phenyl-1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-yl-
methyl)-piperidine ;
4-phenyl-1-(5-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,hJazulen-2-yl-
methyl)-piperidine ;
(4-fluorophenyl)-[1-(3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-yl-
methyl)-piperidin-4-yl]-methanone ;
(4-fluorophenyl)-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azu-
len-2-ylmethyl)-piperidin-4-yl]-methanone ;
(4-fluorophenyl)-[1-(5-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]Jazulen-
2-ylmethyl)-piperidin-4-yl]-methanone ;
1-methyl-4-(3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[ e,hJazulen-2-ylmethyl)-
piperazine ;

1-methyl-4-(11-fluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[e,h]azulen-2-yl-
methyl)-piperazine ;
1-methyl-4-(5,11-difluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperazine ;
2-[4-(3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-piperazin-1-
yl]-ethanol ;

2-[4-(5,11-difluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[e,hJazulen-2-yl-
methyl)-piperazin-1-yl]-ethanol

2-[4-(11-fluoro-3,3a,8,12b-tetrahydro-2 H-1-oxa-dibenzo[e,h]azulen-2-ylmethyl)-
piperazin-1-yl]-ethanol ;
4-phenyl-1-(2,3,3a,12b-tetrahydro-1-oxa-8-thia-dibenzo[e,h]azulen-2-ylmethyl)-
piperidine ; and
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— 1-methyl-4-(2,3,3a,12b-tetrahydro-1-oxa-8-thia-dibenzo[ e,h]azulen-2-ylmethyl)-
piperazine.

2. A compound according to claim 1, wherein :

i is zero ;
j is 1;
R' s halo;

A represents a radical of Formula (a) wherein:
i) m isl;

T is 1; and

R®  is hydroxy, oxo or alkyloxycarbonyl; or
(i) m is2;

r is 1; and

R® s selected from the group of hydroxy; alkyl; alkyloxyalkyl;a  alky-
loxycarbonyl; alkyloxycarbonylalkyl; and alkylenedioxy; or

A represents a radical of Formula (b) wherein:
n is 2; and

ring A represents a fused benzene ring or a fused five-membered ring contain-

ing an oxygen heteroatom; said ring being optionally substituted with
alkyl or alkyloxy; or

A represents a radical of Formula (c) wherein :

pand q are each equal to 2 ; and

R* is selected from the group of Het-alkyl; alkylcarbonyl; arylcarbonyl; and
alkylaminocarbonyl; or

A represents a radical of Formula (d) wherein :

t is 1; and

R® is alkyl, optionally substituted with hydroxyl; and
X is -CHa- or -O-.



WO 2006/134163 PCT/EP2006/063273
-129-

3. A compound according to claim 1 or claim 2, wherein
i is zero ;
j isl;
R' s fluoro ;

A represents a radical of Formula (a) wherein :

() m isl;
T is 1; and
R’ is 3-hydroxy, 3-oxo or 3-alkyloxycarbonyl; or
(ii) m is 2;
r is 1 or 2; and
R’ is 3- or 4-hydroxy; 3- or 4-C;salkyl substituted with hydroxy;

or 3- or 4-alkyloxyalkyl; 3- or 4-alkyloxycarbonyl; 3- or 4-
alkyloxycarbonylalkyl; or 4,4-(hydroxy)(alkyloxyalkyl); or
4,4-ethylenedioxy; or

A represents a radical of Formula (b) wherein :
n is 2; and

ring A represents a fused benzene ring or a fused five-membered ring contain-
ing an oxygen heteroatom; said ring being substituted with hydroxyalkyl
or alkyloxy; or

A represents a radical of Formula (c) wherein :
pand q are each 2; and

R* is furylalkyl; cyclopropylcarbonyl; phenylcarbonyl; or cyclopropylami-
nocarbonyl; or

A represents a radical of Formula (d) wherein :
t is 1; and

R® is alkyl substituted with hydroxyl; and
X is -CH;- or -O-.

4, A compound according to claim 1, selected from the group of :
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— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-pyrrolidin-3-one ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-pyrrolidine-3-carboxylic acid methyl ester ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-4-furan-3-ylmethyl-piperazine ;

— cyclopropyl-[4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo-
[e,h]azulen-2-ylmethyl)-piperazin-1-yl]-methanone ;

— [4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperazin-1-yl]-phenyl-methanone ;

—  4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperazine-1-carboxylic acid cyclopropylamide ;

— [4-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-morpholin-2-yl]-methanol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)- piperidin-3-ol ;

- [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperidin-3-yl]-methanol ;

— [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperidin-4-yl]-methanol ;

— 3-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperidin-4-yl]-propan-1-ol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperidine-4-carboxylic acid ethyl ester ;

— [1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperidin-4-yl]-acetic acid ethyl ester ;

— [5-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-octahydro-furo[3,2-c]pyridin-2-yl]-methanol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-pyrrolidin-3-ol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperidin-4-ol ;

- 2-[1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-piperidin-4-yl]-ethanol ;

— 1-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-4-methoxymethyl-piperidin-4-ol ;
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- 2-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-6,7-dimethoxy-1,2,3,4-tetrahydro-isoquinoline ; and
— 8-(11-fluoro-3,3a,8,12b-tetrahydro-2H-1-oxa-dibenzo[e,h]azulen-2-
ylmethyl)-1,4-dioxa-8-aza-spiro[4.5]decane,
a pharmaceutically acceptable acid or base addition salt thereof, an N-oxide form
thereof or a quaternary ammonium salt thereof.

A compound according to any one of claims 1 to 4, wherein the compound is the
[2R-(20.,, 3aa, 12bp)]-isomer.

A compound according to any one of claims 1 to 5, wherein the compound is an
oxalate salt, in particular the (1:1) oxalate salt, and a trifluoroacetate salt, in par-
ticular the (1:1) trifluoroacetate salt.

A compound according to any one of claims 1 to 6 for use as a medicine.

Use of a compound according to any one of claims 1 to 6 for the manufacture of

a medicament for the treatment of conditions, either prophylactic or therapeutic
or both, mediated through the 5-HT, and/or D, receptor.

Use of a compound according to claim 8 for the manufacture of a medicament for
the treatment and/or prevention of central nervous system disorders like anxiety,
bipolar disorders, sleep- and sexual disorders, psychosis, borderline psychosis,
schizophrenia, migraine, personality disorders or obsessive-compulsive disor-
ders, social phobias or panic attacks, organic mental disorders, mental disorders
in children, aggression, memory disorders and attitude disorders in older people,
addiction, obesity, bulimia and similar disorders.

Use of a compound according to claim 9 for the manufacture of a medicament for
the treatment and/or prevention of anxiety, psychosis, schizophrenia, migraine
and addictive properties of drugs of abuse.

Pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, a therapeutically effective amount of a compound ac-
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cording to any one of claims 1 to 6.

Process for the preparation of a composition as claimed in claim 11, character-
ized in that a pharmaceutically acceptable carrier is intimately mixed with a
therapeutically effective amount of a compound as claimed in any one of claims
1to06.

A process for the preparation of compounds according to claim 1 with Formula
(I) which comprises N- alkylating an intermediate compound of Formula (II) with
an intermediate compound of Formula (IIT)

CH,— W

o)
+ H—N A —>» 0
L
R X )

(Im

wherein 1i, j, R', R% X and the cyclic moiety A are as defined in claim 1 and W
is a suitable leaving group, such as halo or an organosulphonyl group.
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