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New chroman and thiochroman derivatives

Description

Field of the Invention

The present invention relates to new substituted-3-amino-
chromans and thiochromans, enantiomers and salts thereof,
processes for their preparation, pharmaceutical compositions
containing said therapeutically active compounds as well as
new intermediates useful in the preparation of the thera-
peutically active compounds and to the use of said active
compounds in therapy.

An object of the invention is to provide compounds for
therapeutic use, especially compounds having a therapeutic
activity via the central nervous system (CNS). A further
object is to provide compounds having a selective effect on
the S5-hydroxy-tryptamine receptors in mammals including man.

Prior art

Therapeutically useful 3-amino-dihydro~[1l]-benzopyran and
benzothiopyran having effect on 5-hydroxy tryptamine neurons
in mammals are disclosed in EP 0222 996.

These compounds are defined by the formula

This Sheet Has Been Replaced

[

Il

||




NEW CHROVAN AND THI OCHROVAN DERI VATI VES  Description Field of the

| nventi on The present invention relates to new :

subst it ut ed- 3-am nochromans and chi ochr @mans enantionmers and sal ts ther eof
processes for their preparation. pharnaceutical conpositions containing
said therapeutically active com pounds as well as new internedi ates useful
in the preparatlon of the therapeutically active conpounds and to the use
of said active ounds |n hera )y . An object of the invention is to
provi de comnpou iuse, especially conpounds having a

t herapeutic activity vua i&mymrdg“aai orenoweyadkglem (CNS) A further object

Sy 3ot on e Bt ARG, o hfioveraters
5 2 is hydrogen, loweralkyl or arylloweralkyl;
or-R1 and R2 together form a ring with 4 - 6 carbon
atoms;
R3 is hydrogen, hydroxy, loweralkoxy, aryllower-
o alkoxy, acyloxy or aryloxy when 2 is S and R3 is
10 hydroxy, loweralkoxy, arylloweralkoxy, acyloxy or
aryloxy when 2 is O and Ra_is in 5~ or 8-position
when 2 is O;
R4-and'RS are independently hydrogen, lower alkyl
. or halogen, and mono- or di-S-oxide.thereof when 2
15 is S, and pharmaceutically acceptable salts thereof.

3-Chromanamine hydrochlorides with two alkyl groups in the
aromatic ring having central stimulating activities are
described in J. Med. Chem. 15, p. 863-65 (1972).

20
Disclosure of the Invention

The object of the present invention is to obtain new com-
' pounds which have a high affinity to the S-hydroxy-tryptamine
{ 25 receptors in the central nervous system at the same time as
they act as agonists, partial agonists or antagonists on the
serotonin receptors.

Thus, a group of new compounds.of the formula I of the

30 present invention as well as the enantiomers and salts
thereof are useful in therapeutic treatment of 5-hydroxy-
tryptamine mediated states and disorders such as depression,
anxiety, anorexia, senile dementia, Alzheimer's disease,
migraine, termoregulator and sexual disturbances. Further

35 aspects of the invention are related to the use of the
compounds, enantiomers and salts thereof in pain control and
in modulation of the cardiovascular system.
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°Pri9r art Therapeutically useful 3-am no dihydro(1l)-benzopyran and
benzot hi opyran having effect on 5-hydroxy tryptam ne neurons in manmal s are
di scl osed in EP 0222 996. These con&punds are defined by the formul a

Thus, the invention provides compounds of the formula

{
5 R‘ g
N P
|
R, R \ ¢
R
10
I
(
wherein
15 (0)
u P
X is O or S;
20 P is an integer 0, 1 or 2;

R is hydrogen, fluoro or Cl-c6 alkyl;

1 is hydrogen, Cl-c6 alkyl or Cz-cs'alkenyl;
25
R2 is hydrogen, C,-C¢ alkyl, C,-Cq alkenyl, Cy-Cq
alkylaryl where aryl may contain 1 or 2 heterocatoms
{ selected from N, O or S optionally substituted by
‘ halogen, CN, CF3, Cl—c6 alkyl, Cz-c6 alkenyl or
30 Cl-C4 alkoxy;

R1 and R2 may together form a 5- or 6- membered ring
which may contain 1 or 2 heterocatoms selected
from N, O or S;
35
R3 is halogen, CN, CF3, SO3CF3, N3, Noz, cl-c6 alkyl,
C2-06 alkenyl, NHZ' NRSRS' C0R7, 5~ or 6-membered
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‘wherein Zis 0 or S: R is hydrogen or |oweralkyl: Plerr] is

hydrogen, |oweral kyl or arylicweral kyl : Rlerr] is hydrogen, |oweralkyl
Or arylloweralkyl: or Rlerr] and Rlerr] gogether forma ring with 4 - 6
carbon atons: Rlerr] is hydrogen, ¢Hroxy, | ower al koxy

aryl | owner al koxy, acyl oxy or aryloxy when Z is S and Rlerr] is hydroxy.

| - | koxy. |

o] is in 600 oM ey SRR B ORISR Erl) o 18Rt
i ndependent | y hydrogen firome N al\@r & and Hedngasdthero (49 @ptgom
thereof when Z is S. andipstitRi@EdBRL Grecdr horeC Slbakh eusaltlss ihepeal-

dently selected from halogen, CN, CF3, Cl-c6 alkyl,
5 CZ’CG alkenyl or Cl--c4 alkoxy or either (ii) fused
at two adjacent carbon atoms to an aryl ring, said
aryl ring being optionally substituted by one or
more substituents independently selected from
halogen, CN, CF3, 01-06 alkyl, Cz-c6 alkenyl or
{ 10 Cl-c4 alkoxy;

4 is hydrogen or halogen;

RS is hydrogen, C1~-C6 alkyl or CZ-C6 alkenyl;
15 _ .
R6 is cl'CG alkyl or Cz-C5 alkenyl; or

Rs and R6 may together form a 5~ or 6~ membered ring
which may contain 1 or 2 heteroatoms selected
20 from N, O or S;

R7 is hydrogen, hydroxy, chloro, bromo, 01-06
alkyl, Cz-c6 alkenyl, cl-c4 alkoxy:; NR8 R9 or 5-
or 6~ membered aryl which may contain 1 or 2
25 heterocatoms selected from N, O or S optionally
substituted by one or more of halogen, CN, CF3,
cl-c6 alkyl, C2'-C6 alkenyl or Cl-C4 alkoxy;

R8 and Rg are each independently hydrogen, Cl-c6
30 alkyl, C2- 6 alkenyl, 5- or 6- membered aryl which
may contain 1 or 2 heterocatoms selected from N, O
or S optionally substituted by halogen, CN, CF3,
cl-c6 alkyl, Cz--c6 alkenyl, cl—c4 alkoxy, or may
together form a 5~ or 6- membered ring containing
35 1 or 2 heteroatoms selected from N, O or S;

enantiomers or salts thereof.
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3- Chr omanam ne hydrochlorldes with two al kyl groups in the aromatic ring
having central stimulating activities are described in J. Med. Chem 15, p.
863-65 (1972). Disclosure of the Inventjon The object of the present
i nvention is to obtain new conpounds whith have a high affinity to the
5-hydroxy-tryp- tamne receptors in the central nervous systemat the sane

tine as they act as oni st s ar onlsts or, antaqoni sts an the
serotanin recerﬂ(f ehex "P ttgtg'l?p Ve o b h Fhagmageut; la | of
the present i n\m‘épmtaisommmmrtﬂm; e de i Smyredidnt d kompfund e
useful in ther R f_ 5 hydroxytryptam ne nedi ated states and
di sorders such é?%éé%@igﬁ%g%gﬂéziﬂ.. anarexia, senile denentia
Al zheiner[err]s disease, mgraine ternoregul ator and sexual disturbances.
Further aspegt's of the |nvent|o§ are rehated xo the use of the conpounds,
emantioners and salts thereof [Yop.! Y0l and in nodul ati on of the
cardi ovascul ar system R
yd )

N I
| Ry & N\,
10 r4
) wherein
'
15
(ﬁ) p
X 1is O or S;
P is an integer 0, 1 or 2;
20
R is hydrogen, fluoro or Cl—c6 alkyl;
Rl is hydrogen, Cl-c6 alkyl or Cz—c6 alkenyl;

, 25 R2 is hydrogen, l-c6 alkyl, CZ-C6 alkenyl, C1 4
alkylaryl where aryl may contain 1 or 2 heteroc-
atoms selected from N, O or S opticnally substitut-

_ ed by halogen, CN, CF3, cl-c6 alkyl, c2—06 alkenyl

_(. or C,-C, alkoxy; or

1 74
‘30
R1 and R2 may together form a 5~ or 6- membered
ring which may contain 1 or 2 heterocatoms
R3 is halogen, CF3, c1-06 alkyl, 02-06 alkenyl,
NRSRG' COR7, 5- or 6-membered aryl which may
35 contain 1 or 2 heterocatoms selected from N, O or S
and being either (i) optionally substituted by one
or more substituents independently selected from
e halogen, CN, CF3, Cl-c6 alkyl, 02-c6 alkenyl or
This Sheet Has Been Repl
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Thug, the invention provides conpounds of the formula

6

C,-Cy4 alkoxy or either (ii) fused at two adjacent

carbon atoms to an aryl ring, said aryl ring being

optionally substituted by one or more substituents

independently selected from halogen, CN, CF
5 C6 alkyl, cz-c6 alkenyl or C1 4 alkoxy:;

30 &~

R4 is hydrogen or halogen;

R5 is hydrogen, Cl-c6 alkyl or cz-c6 alkenyl;

10 _
R6 is Cl-c6 alkyl or Cz—c6 alkylen; or
(" R5 and R6 may together form a 5- or 6- membered ring
which may contain 1 or 2 hetercatoms selected
15 from N, Oor S;

v is hydrogen, Cl—c6 alkyl, CZ-C6 alkenyl, cl--c4
alkoxy, NR8 R9 or 5- or 6- membered aryl which
may contain 1 or 2 hetercatoms selected from N, O

20 or S optionally substituted by one or more of

halogen, CN, CF3, cl—c6 alkyl, Cz-c6 alkenyl or

Cl-c4 alkoxy;

and R9 are each independently hydrogen, Cl-c6

25 alkyl, CZ-C6 alkenyl, 5- or 6- membered aryl which
may contain 1 or 2 heterocatoms selected from N, O
or S optionally substituted by halogen, CN, CF3,

o0

{ Cl-c6 alkyl, C2-05 alkenyl, cl-c4 alkoxy or may
together form a 5- or 6~ membered ring containing
30 1 or 2 hetercatoms selected from N, O or S;
an enantiomer or a pharmaéeutically acceptable salt there-
of.

A preferred group of therapeutically active compounds of
35 formula I are those wherein R1 and R2 are each independent-
ly hydrogen, n-propyl, i-propyl or cyclopropyl and R3 is a
¢eevivre_.. . carbonylgroup C0R7. Among these groups are the definition
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’by_treatnent with a cyanide reagent, to formation of a conpound of fornula
| wherein Rlerr] is CN (18). d) am nation of a conpound of formula IA

7

of R, as alkyl, aminoalkyl e.g. methyl, ethyl, n-propyl,
i-propyl, cyclopropyl, n-butyl, i-butyl, t-butyl and
cyclobutyl or aryl, aminoaryl e.g. phenyl, thienyl, fluoro-
phenyl and furanyl. Another preferred group is when R3 is
5 aryl e.g. phenyl, thienyl, furanyl, or fluorophenyl.
Another preferred group is when R3 is alkyl e.g. n-propyl,
i-propyl or alkenyl e.g. i-propenyl and allyl. Another
preferred group of active compounds are those wherein R4
. is halogen in 8 position as well as enantiomers thereof.
| 10
Compounds of formula I wherein R3 is CN, COOH, COCl, COBr,
NH2' N3, No2 or SO3CF3 are new intermediates for prepara-
tion of the therapeutically active compounds of formula I.

15 91:96 alkyl in formula I representing straight, branched
and cyclic alkyl groups having 1 to 6 carbon atoms, for
example methyl, ethyl, n-propyl, i-propyl, n-butyl, i-
butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl,
n~-hexyl, i-hexyl, cyclopropyl, cyclobytyl, cyclopentyl,

20 cyclohexyl, methylcyclopropyl, ethylcyclopropyl, methyl-
cyclobutyl. Preferred alkyl groups have 1 to 4 carbon
atoms.

_C_z--cs alkenyl in formula I representing straight or

25 branched carbon atoms chains having 2 to 6 carbon atoms
and containing one or two double bond, for example allyl,
propenyl, isopropenyl, butenyl, isobutenyl, pentenyl,

\ isopentenyl. Preferred alkenyl groups have 2 to 4 carbon

atoms and one double bond.

o~

30
gl-c4 alkoxy in formula I representing a straight alkoxy
group having 1 to 4 carbon atoms, for example methoxy,
ethoxy, propoxy or butoxy, preferably methoxy and ethoxy.

35 C,=C4 alkylaryl where aryl may contain 1 or 2 heteroatoms
selected from N, O or S in the definition of R, in formula
I representing an aryl residue having 3 to 12 carbon atoms
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[err] wherein X R Rerr] Rerr] and RF[err] are as definedunderfornula I
and"Zis C. OHof ORerr] where Rerr] is (err]-CJerr]alkyl by reaction
wth NHRlerr]R err] to give the correspogding am de of fornmula | where
Rlerr] is CONRerr]Rerr] (IC or e) substitution of a

5- bromochr oman/ t hi ochronan derivative

in the aromatic ring and optionally 1 or 2 hetercatoms
selected from N, O or S in the aromatic ring, bond by a
straight or branched alkylen chain having 1 to 4 carbon
atoms in the aliphatic chain. The aromatic rihg may be
5 substituted by one or more of nitrile, trifluoromethyl,
halogen such as fluoro, chloro, bromo, iodo, Cl-—C6 alkyl,
e.g. methyl, ethyl, propyl, CZ--C6 alkenyl e.g. allyl,
propenyl, or Cl-c4 alkoxy preferably in meta and/or para
position. Examples of suitable aryl groups in Cl-c4 alkyl-
10 aryl are phenyl, naphtyl, biphenyl, thienyl, furyl, pyryl,
pyrimidyl and pyrridinyl. Preferred c1 4 alkylaryl groups
are unsubstituted and substituted phenylalkyl groups
wherein the alkyl group is a straight or branched alkyl
having 1 to 4 carbon atoms and the aromatic ring may be
15 substituted by one or more of fluoro, chloro, bromo, iodo,
nitrile, trifluoromethyl, methyl or ethyl in meta and/or
para position. For example benzyl, phenethyl and phenyl-
propyl, especially preferred is phenylpropyl.

20 Halogen in formula I representing fluoro, chloro, bromo,
iodo, preferably fluoro, chloro and bromo.

5- or 6-membered aryl which may contain 1 or 2 heteroatoms

selected from N, O or S and being either (i) optionally
( 25 substituted by one or more substituents independently
selected from halogen, CN, CF3, cl-c6 alkyl, cz-c6 alkenyl

or cl--c4 alkoxy or either (ii) fused at two adjacent carbon
( atoms to an aryl ring, said aryl ring being optionally

substituted by one or more substituents independently

30 selected from halogen, CN, CF3, cl--c6 alkyl, C2¥C6 alkenyl
or Cl-c4 alkoxy; in the definition of R3 in formula I
representing either (i) substituted or unsubstituted
phenyl, thienyl, furyl, pyridyl, pyrimidyl, pyrazinyl,
pyradazinyl, thiozolyl, isothiozolyl, oxazolyl, isoxazolyl,

35 imidazolyl, pyrazolyl, piperazinyl or morpholinyl or either
(ii) substituted or unsubstituted quinolyl, isoquinolyl,
quinazolyl, quinaxazolyl or indolyl.
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35

5- or 6-membered aryl which may contain 1 or 2 heteroatoms
selected from N, O or S in the definition of R7, R8 and R9
in formula I representing phenyl, thienyl, furyl, pyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, piperazinyl,
morpholinyl. |

Examples of suitable 5- or 6-membered ring structures
formed by Rl and Rz or Rg and Rz, or R7 and R respectlvely
and the n1trogen atom and whlch may contain a further
heterocatom selected from N, O or S are piperazine,
morpholine, pyrrolidine, pyrrole, pyrroline, imidazole,
imidazoline, imidazolidine, pyrazole, pyridine, pyrazine,
pyrimidine, pyridazine.

The compounds of the invention have one or two assymetric
carbon atoms. When R is hydrogen the compounds have an
assymetric carbon atom adjacent to the nitrogen atom i.e.
C3 and when R is C1 6 alkyl the compounds have an
assymetric carbon atom adjacent to the nitrogen atom and
an assymetric carbon atom adjacent to the alkyl group
i.e. C4. Thus, the compounds exist as two or four optical
isomers i.e. enantiomers. Both the pure enantiomers,
racemic mixtures are within the scope of the present
invention. The therapeutic properties of the compounds may
to a greater or lesser degree be ascribed to the racemate
or to the enahtiomers occurring.

Both organic and inorganic acids can be employed to form
non-toxic pharmaceutically acceptable acid addition salts
of the compounds of this invention. Illustrative acids are
sulfuric, nitric, phosphoric, oxalic, hydrochloric, formic,
hydrobromic, citric, acetic, lactic, tartaric, pamoic,
ethanedisulfonic, sulfamic, succinic, methylsulphoniec,
propionic, glycollic, malic, gluconic, pyruvic, phenyl-
acetic, 4-aminobenzoic, anthranilic, salicylic, 4-amino-

This Sheet Has Been Replaced




wherein Xferr] Rerr] Rerr] Rerr] and Rlerr] are as defined under fornula
| by treatnent with a stannictrial kyl reagent in presence of a zeroval ent
metal eg. Pd[err] to obtain a conpound o{ formula | wherein Rerr] is aryl
or .in presence of carbonnenoxide forned % conmpound where Rlerr] is

CIF{err] where Rlerr] is (Jerr] -Clerr] alkyl {err] Cferr] alkenyl of
?{)?"ﬁul gf | Af) CORY iYL P9ct NE-Ry& PORPBYALE LI B4 €11 LIRS dnedthd 1¥ore,
ethanesulfonic, hydroxyethanesulfonic, benzenesulfonic, p-
toluenesulfonic, sulfanilic, naphtalenesulfonic,
ascorbinic, cyclohexylsulfamic, fumaric, maleic and benzoic
5 acids. These salts are readily prepared by methods known
in the art.

Methods of Preparation

10
The compounds of the formula I may be prepared by the
following processes constituting a further aspect of the

. invention.
(
15 a. Converting a compound of formula II
R4 s . ~X R‘ X
| —>
20 N ~R ~/
X ) N
Y R N AN
R? (02 R Rz
3 11 1A
( 25

wherein Y is a leaving group such as trifluoromethane
sulfonate (OSOZCF3), halide e.g. Cl or Br, and X, R, Rl'
‘( R2 and R4 are defined as above by substitution of the
group Y to a carboxy group COZ, wherein 2 is Cl, Br, OH,
30 ORp where Rp is cl--c6 alkyl to formation of a compound of
formula I wherein R3 is CoZ, (1IA).

The compound of formula II can be converted to the compound
of formula IA by the following catalytic cycle. Metal M°

35 should be a zerovalent tfansition metal, such as P4 or Ni
with ability to undergo oxidative addition to aryl-Y-bohds
e.g. the aryl-SO3CF3 bonds. M° may be generated in situ
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[err] wherein X[err] Rerr] Rerr], Rerr] and Rlerr] are deffined as in
forrula | and Zis CI Br by using Rerr] to obtain correspondi ng conpound
of ‘formula | when Rerr] is CJerr] (10),,where R err] is defined as
Cerr]-Cerr] alkyl, Cerr]-Clerr] alke of aryl of @) hydrolysis of a
conpound of formula I wherein Rlerr] is CN (1B)

from MII. The aryl-co-MII-Y are formed by treatment with
carbon monoxide (CO).

N
N AR
Y %

1 ~>

Va ¢ YH
R R
( -~ 0t 2 ca R \":
0 2-K ~ §§n
1A
Further reagants are an alcohol such as alkanol e.gq.
{ methancl, ethanol, an amine base such as a trialkylamine

e.g. triethylamine in an inert organic solvent preferen-

30 tially a polar aprotic solvent such as dimethylformamide
(DMF), dimethylsulfoxide (DMSO), aceton, acetonitrile etc.
The reaction is normally performed at a temperature between
+40 to + 120°C and at a pressure between 100 to 500 KPa.
Optionally followed by hydrolyze and treatment with a

35 thionyl halide e.g. thionylchﬂ.ride to obtain the
corresponding acid halide derivative.
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12

b. Compound of formula I wherein Ry is €0z (1IA) can also
be formed by the reversed process:

A reaction as the catalytic cycle using a zerovalent
transition metal Mo, such as Pd, or Ni with ability to .

S undergo an oxidation addition to 2-Y¥, wherein 2 is defined
Cl, Br, OH or ORp where Rp is cl-c6 alkyl and Y is a
leaving group such as SO3CF3 and halide, treatment with
carbon monoxide followed by addition of a compound of
formula III, wherein X, R, Rl' Rz and R4 are as defined

10 under formula I.

Z-Y.,___;;

1A | 111

30

The Z-CO-MII-Y can also be formed from 2-COCl directly.
The reaction conditions and reagant are the same as
described in method a. above. Hydrolyze of suitable carbo-
xylic acid ester forms the free acid, which can be con-

35 verted to its acid halide derivative.

c. Converting a compound of formula II e
This Sheet Ha
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‘[er.r] wherein X is O of

13

Ry : L AN
— | N/“l
AN
CN R R

e

II IB

10 wherein X, R, Rl' RZ and R4 are as defined above and Y is
a leaving group such as Cl, Br or SO3CF3 by treatment with
a. cyanide reagant such as cupper cyanide {(CuCN) to obtain
a compound of formula I wherein R3 is CN. The reaction with
cyanide reagant is performed in an inert organic solvent

15 such as dimethylformamide, hexamethylenphosphotriamide
etc. at a temperature between 20° to 200°C preferrably
between 50° to 150°C and at normal temperature.

4. Amination of a compound of formula IA
20

0z R R,

30 iA ic

wherein X, R, Rl, R2 and R4 are as defined above and Z is
Cl, Br, OH or ORp where Rp is c1—06 alkyl.

35 If the compound of formula IA is a carboxylic acid ester
it must first be hydrolyzed to form the free acid. The
free acid is then transformed into the a@?ég IC via its
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[err] p Is an integer O, 1 of 2 R is hydrogen fluoro or
Clerr]-Cerr] alkyl: HRerr] is hydrogen derr]-Clerr] alkyl of

Cerr]-Cerr] alkeyl: Rerr] is hydrogen, Cerr] -Cerr] alkyl,
Cerr]-Cerr] alkenyl, Cerr]-Clerr] al aryl where aryl may contain 1 of
2 heteroatons selected from N. Oof S optionally substituted by

rC]:[aleﬁ)?f?’C[ gr\IE fr rahg.g:[c(iﬁrdngee ddridativle HyWeactish  bekhe’ Lodkks Xlnd%g
amlne NR8 97 where R8 and R9 are as defined under formula
I, in a nonpolar aprotic solvent e.g. toluene, benzen at
reflux temperature between 0 to 100°C.

5
e. Wittig reaction to formation of a compound of formula
I where R3 is a cz- 6 alkenyl group (IE),
10 X
Re 7 l
( \p
R, R 4
15 . .

iD ' o IE

20 A S~carboxy chroman/thiochroman derivative, where X, R,
Rl’ R2 and R4 are defined as above and R7 is alkyl defined
as above (ID) is converted by using a dipolar reagant such
as a1kyltripheny1phosphonium halide to formation of a
¢ corresponding alkenyl group (IE).
25
£. Catalytic hydrogenation of a 5-alkene chroman/thio-
chroman derivative of formula I wherein R3 is a Cz-c6
( alkenyl group by using H2/Pd, HZ/Pt or H2/Raney Ni to
formation of corresponding chroman/thiochroman derivative
30 of formula I wherein R3 is C1-06 alkyl (IF).

g. Substitution of a S-bromo-chroman/thiochroman
derivative by treatment with an appropriate stannic tri-
alkyl reagant in presence of a zerovalent metal preferrably
35 palladium (Pd°) to obtain a compound of formula I wherein
R3 is Cl-c6 alkyl, cl--c4 alkenyl or aryl, in presence of
carbonmonoxide (CO) is formed a compound of formula I
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Rlerr] is CN. S(err]Crlerr], Nerr] NRerr]Rerr] CORerr] 5- or

6- nrenbered aryl which may contain 1 or 2 heteroatons selected from N.
‘O of S and being either (i) optionally igbstltuted by one or nore
substituents independently selected from hal ogen CN[err] CF[err]
err]-err] alkyl, (err]-Clerr] alkenyl or Cferr]-Cerr] alkoxy or
either (ii) fu t nt t o o. ar in i
aryl ring bei ngﬁ%ﬁlé‘n% 39"5%%?% ?’&tégg'quﬁ nggoFlmgﬁe sgg%fl?&eer:lﬁ f1kpfed
i ndependent | y X @¥dd from hal ogen, CN, CF[err] Cerr]Cerr] alkyl
Cerr]-Cerr] alkenyl or (Jerr]-Cferr] al koxy R err] is hydrogen or

1L L ] b Ty 8 o B o™

Rlerr] may tSogeddyass forma 5-or 6- menbered ring which may contain 1 or 2
het er cat ons sel ect ed fromN Oor S _
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Rlerr] is hydrogen, hydroxy chlora, bromo CJerr]-Cferr] alkyl, (err]err]
al kenyl, Cerr]-Cerr] alkoxy NR err] R err] or 5-or 6- nenbered aryl

whi ch may contain 1 or 2 heteroatons sel eq%ed fromN Oor S optionally
substituted by one or nore of hal ogen, CN. CF[err] Cerr]-Cerr]
alkyl, Cerr]Cerr] alkenyl or err] -Clerr] alkoxy; HRerr] and R err]
are each I ndependently hydrogen. Cerr] -Cerr] alkyl, (err]-(err]

al kenyl[err] 5- ) 6- menbered aryl which may contain 1 or 2
het eroat ons sel ect’ed fromN. O or S optionally substituted by hal ogen. CN,
CFlerr] Cerr]-Cerr] alkyl, (err](err] alkenyl, Clerr]-Cferr]

al koxy, or may toget her forma 5- or 6- nenbered ring containing 1 or 2
het er oat ons sgl d orl.Sbringaeditriesefion Oof salts thereof . A
further aspect? of *t tionYis &.@hHgBrdeends cal pr ewr at i contgi ni ng

as active ingredien ound acchm;d-Hg}g-fg_f_ar_mJl a l
1 n {(alkyllhalig

\p €.9. Sn (CH,).Br R
Br R 4 33 N\R’
Sa(CH )4 2
10
R7°.0502-C
R\-0-50.CF ./Pg® a Pd
(" 370-30,Fy/Pa” co

20 2)
R& o X -
§ e Sn’aluy)),R,/Pg® Ras
2 R
77 e.g. Sn(CH /?d
8¢ R 2
( _
30
Snialkyl) ’R}/Pd.'to
‘ . ..
h\
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35

17

h. Converting the S-carboxy chroman/thiochroman deriva-
tive of formula I

where X, R, R,, R, and R, are defined as above and 2 is
Cl, Br by using R7Li wherein R7~is alkyl, alkenyl or aryl
as a cuprate reagant to obtain corresponding S-keto-
chroman/thiochroman derivative. Suitable R7Li used is
alkyllithium e.g. CH3Li, alkenyllithium e.q. CH2CHLi or
aryllithium e.g. phenyl-Li. The reaction is performed in
an inert organic solvent preferrably a nonpolar aprotic
solvent such as ethers e.g. diethyl ether, tetrahydrofuran
at a temperature between -50° - +50°C,

i. Hydrolysis of a compound of formula I, wherein R3 is
CN (1IB)

[ J
&

CN 2

‘IB IA
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wherein X, R, Rl' R2 and R4 are as defined above optionally
followed by treatment with a thionyl halide e.g. thionyl-
chloride, thionylbromide to obtain a compound of formula I
wherein R3 is COZ where 2 is OH, Cl or Br.

j. Substitution of a compound of formula I, wherein R3
is CN (IB)

IB 1D
wherein X, R, Rl' R2 and R4 are defined as above by treat-
ment with an appropriate organometallic reagant pre-
ferentially an organolithium such as R7Li or a Gringard
reagent such aS'R7Mg halide in an inert organic solvent
preferentially a nonpolar aprotic solvent such as bensen,
ethers e.g. diethylether, tetrahydrofuran followed by
hydrolysis of the intermediate complex to obtain a compound
of formula I wherein R3 is COR7 where R7 is cl-Cs alkyl,
cz-c6 alkenyl or aryl.

k. Hydrogeneration of a S5-alkene thiochroman/chroman
derivative of formula I wherein R3 is a Cz—c6 alkenyl group
by using HZ/Pd, H2/Pt or Hleaney Ni or potassium azodicar-
boxylate to formation of corresponding thiochroman/chroman
derivative of formula I wherein R3 is C,~Cs alkyl.
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1. COnverthg a compound of the formula (II)

Rq 4 —> 4 7
[ l R ~ Val
NG " N
\R ' \az
Y R 2 Ry R
(11) | (1E)

wherein Y is a leaving group such as trifluoromethanesul-~
phonate (Tf), phosphonate, halide such as Br or J and R, R1
and Rz_are defined as above by substitution of the group Y
to R,y where R, is a Cz-Csjalkenyl_group_(IE).

The compound (II) may be converted to (IE) by reaction with
a transition metal, such as Pd or Ni wlth ability to form
ligand complex and undergo oxldatlve addition. A suitable
alkenyl-substituent can be introduced via a suitable tri-
alkylalkenylstannane.

Further reagents are an amine such as triethylamine and
lithiumsalt e.g. lithium chloride. The reaction is preferen-
tially carried out in a polar aprotic solvent such as di-
methylformamide, dioxane, acetonintril or dimethylsulfoxide
at a temperature between +40 to +120°C.

m. Converting a compound of the formula (II)

l‘ X X
R - R
e ] . 7N
} \'z l\.
r A R 2
(11) (IF)
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Rlerr] is hydrogen, CJerr]-Clerr] alkyl or CJerr]-Cerr] alkenyl: Rerr]
is 'hydrogen, C[err]-Clerr] alkyl. Cerr]-Clerr] alkenyl. Cerr]-Cerr]

al kyl aryl where aryl may contain 1 0802 heteroatons sel ected from N. O
or S optionally substituted by hal ogen, CNerr] CF[err] C[err] C[err]

al kyl, Cerr C[err aI ken or Jerr] -(err] al kox Rl err]

NR[ err] R[erW}1 rissa }e/?asimn%%a SHGh a3 trd @lqﬂ%‘&

het er oat ansy Eshseée(iwfionp%s sﬁa&anﬂabﬁégsuch a$ B8P Yr (I afPin orwl ly
substi t ut ed é:one or %fﬂ‘eg stltuents i nd l%‘en dent sel ect ed from 1

hal ogen. Rar a¥e (e as abo¥e Y F4 t’-'ﬂ“l khe i or
Clerr] C[etb] 5al bﬁXB mémbetadrafyl)(u;edhﬁéhtmwbm Tagpan atons to

I t bstituted b
more Subt| DREAFCSFAREpsRkeRtrs epB NE Ot ot AaPig, Skt kel |
Clerr] al kybr €hased] a€t] ewo] adfjacent ocarbprratoris etas]axaléwll rird eecs] is

g’g ; ‘r-"’]geg[ o dF?kflgﬁnapo&e%] £b¥mI¥E6RIEE: a ThpdusA e&f ledhditia Y.

The compound (II) may be converted to (IF} by reaction with
10 a transition metal, such as Pd or Ni with ability to form
ligand complex and undergo oxidative addition. A suitable
aryl-substituent can be introduced via a suitable trialkyl-
arylstannane or aryl-boric acid reagents.
Further reagents are an amine such as triethylamine and
15 1lithiumsalt e.g. lithium chlorlde. The reaction is preferen-
tially carried out in a polar aprotic solvent such as di-
methylformamide, dioxane, acetonitril or dimethylsulfoxide
at a temperature between +40 to +120°C.

20 The following method describes oné way of obtaining the
intermediate of formula IB

o .
NH, 1) NaNO,/H+ ~Y~m.cooc
ALY 2 ,L00CHy NBSﬁ}
. \CHs 2) c1cnzcooca3/l<zt:03 N CHs
O~cH,coochs
KCN >
CHZBT
cl
30
O‘cu COOH
2 AczO/NaOAc;
CH,,COOH '
c1
35
q) _Cuen m Sinat Lon
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Rlerr] is (err] -Cerr] alkyl or CJerr]-Cerr] alkylen: or Rerr] and

Rl efr] may together forma 5- or 6- nenbered ring which may contain 1 or 2
‘heteroatons selected fromN, Oor S: Rgpr] is hydrogen, Clerr]-Clerr]
alkyl, Cerr]-Cerr] alkenyl, (err]-Clerr] alkoxy, NRerr] Rerr] or 5- or
6- menbered aryl which may contain | or -2 heteroatons selected fromN
Oor S optionally substituted by one or nore of halogen, CN, CF[err]

Rerr] and Rl er Fotathe BERPHFRELSRGER POER Winklne Eaadyiag et 4 4E]
Clerr]-Clerr] ablbsyancé-may be admﬁxeédwhthlem@:ah'vsgetahmeuanl or
el o o8O o) SEhpTebE G ibo. diafa B A0 Veatlitdd Wﬁ%%&s
al koxy or map tofetheracbiveassbsbange uemwdtmmgtm)mluwm@mmrecn
ggigggggngSZfl@ﬁhﬁgéé§9E1Ebrckaﬁléks 80gaNRRELOLe! LdcchHBEIP ML Y
mannitol, starches (e.g. potato starch, corn starch or
amylopectin), cellulose derivatives or gelatlne. Also liquids
or semisolids of the drug can be filled into hard gelatine
10 capsules.

Dosage units for rectal application can be solutions or
suspensions or can be prepared in the form of suppositories
comprising the active substance in admixture with a neutral
15 fatty base, or gelatine rectal capsules comprising the active
substance in admixture with vegetable o0il or paraffin oil.

Liquid preparations for oral'application may be in the form
of syrups or suspensions, for examplé solutions containing
20 from about 0.2% to about 20% by weight of'the active sub-

stance herein described, the balance being sugar and mixture
0of ethanol, water, glycerol and propylene glycol. Optionally
such liquid preparations may contain colouring agents,
flavouring agents, saccharine and carboxymethyl-cellulose as

{ 25 a thickening agent or other excipients known to the man in
the art.

( Solutions for parénteral applications by injection can be

prepared in an aqueous solution of a water-soluble pharma-

30 ceutically acceptable salt of the active substance, prefer-
ably in a concentration of from about 0.5% to about 10% by
weight. These solutions'may also contain stabilizing agents
and/or buffering agents and may convenlently be provided in
various dosage unit ampoules.

35
Suitable daily doses of the compounds of the invention in
therapeutical treatment of humans are about 0.01-100 mg/kg
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A preferred group of therapeutically active conpounds of fornmula | are
those wherein R err] and R err] are each inde- pendently hydrogen,

*n-propyl, |-propyl or cyclopropyl and err] is a carbonylgroup COR[err].
Anmong these groups are the definition of R err] as al kyl, am noal kyl e.g
met hyl, ethyl, n- propyl |-propyl cycl opropyl, n-butyl i-butyI t- butyI
and cy- cl abutydg Beeall aBndniBReRYhon! Bhanu'ooilil@éqea and

furanyl . Another re rred roup I's ary 6. g. phenyl
thienyl, fura J%ﬁléa gﬁéﬁFF Aﬁgﬁagﬁ SFS*GF @B-group of active
compounds are these wherein R err] is hal-
Working examples
5 The following examples will further illustrate the inven-
tion.

Example 1
R 3-Dipropylamino-5-trifluoromethanesulfonylchroman

10

3-Dipropylamino-5-hydroxychroman (Thorberg et al. Acta Pharm.
Suec. 24{(1987)) (1.4 g, 4.0 mmol) and.N,N-dimethylamino~
pyridine (0.1 g, 0.75 mmol) were dissolved in 50 mL methylene
dichloride (CHzclz) and cooled to -30°C. 2,4,6-Collidine

15 (0.75 mL, 5.7 mmol) was added followed by trifluoromethane
sulfonic anhydride (1.0 mL, 6.0 mmol}). The solution was
stirred at -20°C for 3 hours and then allowed to reach
ambient temperature. The -solution was washed with aqueous
NaHCO3, dried with Nézso4 and evaporated to dryness. The

20 pale yellow cil was finally purified by flash chromatography
{silica gel) by elution with ethyl acetate/hexane 1:9.
Yield: 55%, Mp 125-127°C (oxalate).

Example 2 .
( 25 3-Dipropylamino-5-methyloxycarbonylchroman

3-Dipropylamino-5-triflucromethanesulfonylchroman (Example
( 1; 4.43 g, 11.6 mmol) was dissolved in 80 mL dimethylforma-

mide/methanocl 6:2 and the sclution was degassed (10 mm Hg,

30 20°C, 15 min). PdOAc2 {76 mg, 0.34 mmol), 1,3-bis-diphenyl-
phosphinopropane (141 mg, 0.34 mmol) and triethylamine (3.5
mL, 25 mmol) were then added. The mixture was heated to 70°C
under CO atmosphere and stirred for 5 hours. The solution
was cooled, diluted with toluene (200 mL), washed with

35 aqueous NaHC03, dried with Na2504 and evaporated to dryness.
The oil was purified by flash chromatography {(silica gel) by
elution with ethyl acetate/hexane 1:8.
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agen in position as well as enantioners thereof

24
Yield: 76%, Mp 150-152°C (HCl-salt).

Example 3
3-Dipropylamino-5-carbamoylchroman

3-Dipropylamino-S-methyloxychroman (Example 2; 400 mg, 1.37
mmol) was dissolved in 10 ml methanol and NaOH (60 mg, 1.5
mmol) in 2 mL H,0 was added. The mixtuﬁe was refluxed for 5
hours, cooled, filtered through Celite and evaporated to

10 dryness. The residue was refluxed in.SOClzu(S mL, 68 mmol)
for 30 minutes. The excess SOCl2 was then removed in vacuo
to give 3-dipropylamino-5-chloroformylchroman*HCL as a gum.
The pale brown gum was dissolved in CH2012 (50 mL), and a
stream of NH3 (g) was introduced during 2 minutes. The

15 solution was washed with aqueous-Nchog,ﬁdried with Nazso4
and evaporated to dryness. The oil was purified by flash
chromatography {(silica gel) by elution with ethyl acetate-
/hexane 1:4. Yield 80%, 13C-NMR: 172.0 154.9 136.5 126.9
120.4 119.1 118.6 67.8 53.0 52.6 26.1 22.4-21.9 14.1 11.7.

20

Example 4
3-dipropylamino-5-N, N-dimethylcarbamoylchroman

The title compound was prepared analogous to the procedure
25 used in Example 3 starting from 3-dipropylamino-5-methyl-~
oxycarbonylchroman and substituting dimethylamine (g) in
place of NH, (g). '>C-NMMR: 189.3 170.3 149.9 137.4 126.7
L 126.1 124.9 65.8 64.7 48.2 47.7 30.7 26.0 15.1 10.9.

30 Example 5
3-Dipropylamino-5-N,N-diisopropvlcarbamoylchroman

The title compound was prepared analogous to the procedure
used in Example 3 starting from 3-dipropylamino-5-methyloxy-
35 chroman. Mp 228-230°C (HCl-salt).
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Compounds of fornula | wherein Rerr] is CNJerr] CCCH CCCI. COBr[err]
N-[err] or sJerr]CF[err] are new intermediates for prepa- ration of the

s nerapeutically active conpounds of fornula I. Cerr] Cerr] alkyl in
formula | representing straight, branch@& and cyclic al kyl groups having 1
to 6 carbon atons, for exantia nethyl ethyl, n-propyl. i-propyl, n-butyl

I -butyl, t-butyl, n-pentyl, i-pentyl t-pentyl neo-pentyl, n-hexyl i-hexyl,
cycl cor ocayl céﬂ@&ﬁgﬁyg.cyclopenfyl cycl ohexyl methyl cycl opropyl ,

et hyl cycl opr opy3-Digiriopydumiabys -R-néehydeasblbybeRdnanave 1 to 4 carbon
at ons. CCerr] alkenyl tn formula | representing straight or branched

carbon atons chains having 2 to 5 carbon atons and contai ning one or two
doubl e bond f @heexdigllec campphindpwasepykeparedoanakogousbtid etlye . procddiusay| .

entenyl . i l.. reqd 4 b ns
Prd and doun & hsdtn EXaECS; stof 8Kg FEGHDS - 2HEoby dning S HGLALEDT
al koxy group h@¥vsgrbonylehgamasnandosubssitukingl sebhyhamine et dbxin pbace

or butoxy. prefg a4y t heppy 9804 7abhQ¥%alate)C C [err] al kyl anyl where
aryl may contain 1 @?‘gqhegégatons se?ec?eg ??on1N. Oor Sin the

definition of Rerr] in formula | reprsenting an aryl residue having 3 to
12 carbon at omgxampllec 7aromatic ring and optionally 1 or 2 hetercatons

selected fr. . Q 0r in.the_aromatbc,rin bond by a straight or
b anched al'lyl crIMREoRYAaRiRg"5 288 R vagprondn, o Y 11A

3-Dipropylamino-5-chloroformylchroman*HCl (4.42 g, 13.4
mmol), prepared from 3-dipropylamino-S5-methyloxycarbonyl-
chroman (Example 2) analogous -to the procedure used in

15 Example 3, in dry tetrahydrofuran-(20 ml), was added to a
pre-formed solution of lithium dimethylcuprate; prepared
from MeLi and Cul, in 200 mL tetrahydrofuran at -78°C. The
solution was stirred for 15 minutes at -78°C and was then
allowed to reach room temperature during 10 minutes. Then,

20 30 mL Hzo was slowly added. The organic phase was decanted,
dried with Nazso4 and evaporated to dryness. The residue was
purified by flash chromatography (silica gel) by elution
with ethyl acetate/hexane 1:8. The title compound was
crystallized as salt from ethyl acetate. Mp 106-108°C

25 (oxalate).

Example 8 _
{ 3-Dipropylamino—5-cyclopropylcarbonylchroman

30 The title compound was prepared analogous to the procedure
used in Example 7 substituting lithium dicyclopropylcuprate
(J. Org. Chem., 41 (22), 1976) in place of lithium dimethyl-
cuprate. Mp 100-102°C (oxalate).

35 Example 9
3-Dipropylamino-5-tertbutylcarbonylchroman
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in the alipnatic chain. The aromatic ring may be substituted by one or nore
of nitrile triflucronethyl, hal ogen such as fluoro enlcro brono, iodo,
‘CJerr]-Cerr] alkyl. e.qg. nethyl, et hyl opyl, Cerr]-Cerr] alkenyl e.g.
al L.yl proppenyl or Clerr]-Cerr] alkoxy eferably in nmeta and/or

par aposition. Exanples of suitable aryl groups in C[err] -Clerr] aIkyIaryI

oyt cinyt - pr ot i¥ it BIERGund e Rrepdred, Bhinfoodh¥' L She: BEestuzn

substituted pheused! th kExarnple o S\ﬂzstamutm Aliitpiugr dip tiexthutyileuphater
branched al kyl g e af | |

substituted by gﬁgb@rt%%ﬁépéxf?iuoro C of%ﬁﬂg?%hb Q??bl%cé B? ﬁ&%hgﬁm
trlfluoronethyIdlﬁ@§h¥1°%Pr%¥%y¢MPri#ﬁnk?QﬂﬁﬂQﬂxﬁ%%§§3p05|ton For exanpl e
benryl, phengthyl and phenyl propyl. especially preferred is pnenyl propyl
tratccen in forpula I rg resenting flucro. chlcro, brono iodo, preferably
fluoro chloro [err] or nenpered aryl which may contain 1
or 2 het eroat ong-pe&pespelahing= N-i Sdprory Rik Yamivledhaiomagy (i) cotionally
subsatuted y one or nore substituents independently selected from hal ogen,
CN, Ciferr], derr]-Cerr] alkyl. C(Jerr]-Clerr] al kanyl or Cerr]-Cerr]
al koxy or ei t heThei titleseompend \mmﬁmed:mmq &hen progkedureg,

said aryl g g Yo sébsd

|ndependent 9 sg égt éﬁ%’ﬁ%ﬂ%% en. ﬁd\?&?]ei\j : %ier Q?E:glg:ﬁpkﬁte

Clerr]-Clerr] alkeapl IWPQEYHWJT!S{%IM‘} |éWQI%1 |St)| an anpept]

in fornmula | repienedihi @methyEéu tété.uhﬁiléﬂmc)r(dm%%t)l tuted phenyl.

thienyl. turyl, pyridyl, pyrimcy pyrazi nyl, pyradazinyl, thiazolyl.

|§oth|ozolyl oxazolyl I soxazol yl . |n1dazolyl pyra20|yl plpera2|nyl or
Example 11 )

15 3-Dipropylamino-5-(4- fluorophenylcarbonyl)chroman

The title compound was prepared analogous to the procedure

in Example 7, substituting magnesiumdi(4-fluoreophenyl)cuprate

(from 4-fluorophenyl magnesium bromide and CuIl) 'in place of
20 lithium dimethylcuprate. Mp 98.3-98.4°C (oxalate).

Example 12
3-Dipropylamino-5-(2-thienylcarbonyl)chroman -

25 The title compound was prepared analogous to the procedure
used in Example 7 substituting lithium di(2-thienyl)cuprate
(from 2-thienyllithium and Cul) in place of lithium dimethyl-
cuprate. Mp 87-88.5 (oxalate).

30 Example 13
3-Dipropylamino-5- 1sopropeny1chroman

Methyltriphenylphosphoniumbromide (0.62 g, 1.74 mmol) was
dissolved in dry ethyl ether (20 ml) under nitrogen at

35 ambient temperature and n-BuLi (0.7 ml, 2.5 M, 1.74 mmol)
was added and the solution was stirred for 4 hours.
3-Dipropylamino-5-~ acetylchroman (Example 7; 0.40 g, 1.45
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"phc[inyl or eithier (ii) substituted or unsubstituted quinalyl,

i soqui nol yl.. quinazol yl quinaxazolyl or incolyl. 5 or 6- nenbered
-and/ which may contain 1 or 2 herercatons selected fromN Oor Sin the
detinition of Rerr]Rerr], and R err] #% ornul a | representing phenyl,
thienyl, fusyl, pyridyl, pyrinidyl, pyrazinyl, pyridazinyl, thiazolyl,

i sothiazolyl, oxazg]yl, isoxazolyl, indazql pyrazol yl., piRerazin

nor phol i nyl . m@irﬁ%sﬁ(ﬁsém%l}%%yo 1&#&%&5&%?@9 OSP‘B'SC?Bpegkis
formed by :?[ er rgohuicidlf avad ,addedrter ltgealpgd'eﬁ[ienls]lqr fBraed] w]iciln&J.B[-Qéa];ent.
respectively a i.trocen at [ ntain.a_furt

het er oat om sel 2&%?&;{\%\%& ﬁpfas c?rtq‘;tn%ae a\gijﬂ&&%e?gﬁ%gﬁﬁ'&ﬁrﬁeovﬁﬁlﬁ'gPFOne
pyrrol e. syrrcﬂThnas¢1ﬂthnﬂwasidﬁhﬂ&aﬂ wich itoldenel addnwashedawikh. water.
pyridine. pya Y, e

i nvention havez%):glné) éfw(r)&ggsrsb? tr| Cp@%%b%gﬁrigh Na?g&ﬂ %ﬁgp%%%ﬁéﬁﬁ:gbﬁ tﬁe
compounds have ¥¥YRESS #ave @ &Rldch whdghawasc£inagdw m}rmftlledgbﬁ daghi .
Clerr] and V\herbﬂ&ﬁétlodﬁaéﬂffﬁﬂ e1dtdon watlhvletmq E@@E@Q@d’%e%}ﬁ@ ang, The
assynetric car tor%?érﬁ;ent to the nltro groman s¥ ﬁé,rlc
car bon aton1adj%é;i% ek 48ns aﬁaﬁpeW%g tF gpd THG?e # ¢p8unds
exi st as two orcémpoumptasa ocs]murr]sess @i 1anAriC-onem: s11B82h 26he4pane 28
enant i omer s, r [ e

i nventi on. eafigé XHJ %Sope i‘es 3';1 t@g g‘é?’?pg'unéltan?)? tl((?% '33 éf&@é?aor

| esser segree c¢4tmﬁﬁllﬁﬁill)hﬂiaﬁﬂacenace or to the anantioners occurring.

Example 14 )
3-Dipropylamino-5-aminochroman

15
3-Dipropylamino-5-methyloxycarbonylchroman (Example 2; 1.0
g, 3.4 mmol) was dissolved in methanol (20 ml). Sodium
hydroxide (0.16 g, 4.1 mmol) in water (1.0 ml) was added and
the solution was refluxed with nitrogen overnight. The

20 solution was evaporated to dryness, toluene (20 ml)} was
added and again the solution was evaporated to dryness. The
residue was dissolved in toluene 20 ml, diphenylphosphoryl
azid (1.87 g, 6.8 mmol) was added and the solution was
refluxed for 2 hours. Methanol (2.0 ml) was added and reflux

25 was continued for 4 hours. The solution was cooled, washed
with water and extracted with dilute HCl {(ag.). The acidie
water phase was neutralized NaOH (aqg.) and extracted with

{ toluene. The toluene-phase was dried with sodium sulphate

and evaporated to dryness. The residue was dissolved in

30 ethanol containing 10% NaOH (20 ml) and the solution was
refluxed overnight. The solution was cooled and diluted with
toluene. Washing with water, drying of the organic phase and
evaporation to dryness afforded the title compound as an
oil, which was converted to a dihydrochloride salt. Mp 173~

35 174°C.
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Bat.h organic and inorganic acids can be enployed to form non-toxic

phar maceutically acceptable acid addition salts at the conpounds of this
‘invention. Illustrative acids are sulfui c, nitric. phosphoric. oxalic.
hydrochloric, formc, hydrocbrcmc. ato acatic, lactic, tartaric. panoic,
at hanedi sul f oni c, sultan1c succi ni c; nethylsulphonic. pr opi oni c.

gl'ycol lic, nalbgamg#gc§glc pyruvic, phenylacetic. 4-am nobenzaic.

anthranilic 4-am no-salicylic, 4-hydroxyben- zoic, nicotinic.
met hanesul f oni 3-Diéprap¥iamringis-nihtyxechrema | esut oni c, benzenesul t oni c.
p-tol uenesul foni c, sulfanlllc napht al enesul f cni c. ascor bi ni c.

cycl ohexyl sul f lei¢ d ben20|c acids., These salts are

readily preapasea B§°ﬂ¥nfmﬂg°g§oﬁﬁl‘i‘?ic ¥emap +{ Examnle, dd o0 H3% Sratd 20
The conpoungs amollhewaerdiissolvedyikea pinpanss dFy trigf hudd(odtit Rici@sses

conslituting a(B?BbBe&l?Sf?ﬁtmﬂglshfh'&gggg'fg]ml). The clear solution was
cooled to 0-4°C. Sodium nitrite (0.017 g, 2.5 mmol) in water
(1.0 ml), was added dropwise with good stirring. The solution
- was stirred for 15 minutes and neutralized with calcium
' 10 carbonate. A solution of sodium nitrite (0.50 g, 7.2 mmol)
in water (1.0 ml) was added followed by a mixture of copper
sulfate (0.10 g, 0.62 mmol) and copper (1) oxide in water .
(1.0 ml1). The solution was stirred at 0°C for 20 minutes and
then at ambient temperature .for 2 hours. The solution was
15 extracted with diethyl ether. The organic.phase was dried
with sodium sulfate and evaporated to dryness. The residue
was purified by flash chromatography.on silica gel by elution
with ethyl acetate/hexane 1:9 to give the title compound. Mp
150-151°C (hydrochloride).
20

Example 16
3-Dipropylamino-5-azidochroman

3-Dipropylamino-5-aminochroman (Example 14; 0.050 g, 0.20
25 mmol) was diazotized according to the procedure of Example
15. After stirring for 15 minutes, sodium azide (0.026 g,
0.4 mmol) in water (1.0 ml) was added. After stirring at 5°C
overninght the solution was .worked-up and purified according
to the procedure of Example 15 to give the title compound.
30 Mp 167-168°C {oxalate).

Example 17
3-Dipropylamino~-5-{pvrrol-1-yl)chroman

35 3-Dipropylamino-5-aminochroman {Example 14; 0.60 g, 2.42
mmol) was dissolved in acetic acid (10 ml) and 2,5-dimethoxy-
tetrahydrofuran (0.40 g, 3.0 mmol) was added, The solution
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was refluxed for 1 hour. The solution was neutralized with
NaOH (aq.) and extracted with toluene. The organic phase was
dried with sodium sulfate and evaporated to dryness. The
residue was purified by flash chromatography on silica gel
by elution with ethyl acetate/hexane 1:9 to give the title
compound. 13C-NMR: 111.75 21.89 24.81 52.69 53.15 67.94
108.93 115.67 118.22 118.44 121.87 127.22 141.47.155.27

Example 18
3-(Methyl(3~pheny1propyl)amino)-S-hydroxydhroman

3-Amino-5-methoxychroman-(Thorberg'et'al; Acta Pharm. Suec.
24(1987)) (2.0 g, 9.28 mmol) was dissolved in-methanol (50
ml) and pH was adjusted to 6.0 -with acetic acid. The solution
was cooled to 0°C and sodium cyanoborohydrid (0.87 g, 13.8
mmol) was added together with 3-phenylpropanal (1.22 ml,

9.28 mmol), the cooling was withdrawn-and'the~solution was
stirred at ambient temperature for 4 hours. Paraformaldehyde
(0.42 g, 14 mmol) and ‘sodium cyanoborohydride {0.87 g, 9.28
mmol} was added and stirring was continued overnight at
ambient temperature. The solution was diluted with toluene
and washed with water. Drying with sodium sulfate and
evaporation to dryness gives an oil. The 0il was purified by
flash chromatography on silica gel by elution with
ethylacete/hexane 1:4. The collected fractions were
evaporated to give an o0il. The oil was treated with HBr

(47% aq.) at 120°C for 1 hour. The solution was cooled and
neutralised with sodium hydroxide and extracted with toluene.
The organic phase was dried and evaporated to give the title
compound as an oil. *Jc-NvR: 22.502 29.09 33.47 38.19 53.6¢
67.75 102.04 109.20 110.46 125,78 127.05 128.36 142.20 155.29
158, 28.

Example 19

3-(methyl(3-pheny1propy1))amino-5-methyloxycarbpnylchroman

3-(methy1(3-pheny1propy1))amino—S—hydroxychroman (Exagp}e__mwm
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.Coqyerting a conpound at fornula if [err]
- 30

18; 1.0 g, 3.37 mmol) was dissolved in CHzcl2 (20 m1) at -
20°C. Pyridine (0.32 ml, 4 mmol), trifluoromethanesulfonic
anhydride (0.65 ml, 5.9 mmol) and dimethylaminopyridine
(DMAP), (0.041 g, 0.59 mmol) was added at ~20°C under

5 nitrogen. The solution was stirred for 3 hours at -20°C.
Cooling was withdrawn and the solution was diluted with
toluene, washed with sodium hydrogen carbonate (aq.), dried
with sodium sulfate, filtered through silica gel and
evaporated to dryness. The remaining oil was dissolved in 13

10 ml degassed methanol/DMF 3:10. Palladium acetate (0.056 g,
0.25 mmol), 1,3-bis(diphenylphosphino)propane (0.103 g, 0.25
mmol) and triethyl amine (0.76 ml, 5 mmol) was added and the
solution was flushed with CO{g) under vigorous stirring. The
pressure in the reaction vessel was raised to 20.2 KPa(e)

15 with the aid of a CO{g)-cylinder fitted with a regulator. -
Stirring was continued overnight at 75°C. The pressure and
temperature was normalized and the solution was diluted with
toluene and washed with water. The organic phase was dried
and evaporated to dryness. The remaining -0il was purified by

20 flash chromatography on silica gel by elution with ethyl
acetate/hexane 1:4. The collected fractions were evaporated
to give the title compound as a colourless oil. 13C—NMR:
26.88 29.00 33.20 37.85 51.64 53.37 55.44 67.24 120.60 123.06
123.40 125.59 126.47 128.17 128.24 '130.36 142.01 154.93

( 25 167.29.

-

Example 20
{ 3~ (methyl(3-phenylpropyl))amino-5-N-methylcarbamoyl chroman

30 3-(methyl(3-phenylpropyl))amino~5-methyloxycarbonylchroman
{Example 19; 0.32 g, 0.94 mmol) was dissolved in methancol
(10 ml). NaOH (0.08 g, 2 mmol) in 1 ml water was added and
the solution was refluxed overnight under nitrogen. The
solution was evaporated to dryness and co-evaporated with

35 toluene (10 ml) to dryness again. The remaining solid was
refluxed in SOCI2 for 30 minutes and evaporated to dryness.
The pale brown gum was dissolved in tetra§g§§9§g§§9_f?§?)“?9“
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| A.wherein Y is a |leaving group such as trifuoronethane suffonate
(Csgerr]CF[err]). halide e.g. O or Br. and X, , R Rerr] and

‘Rlerr] is err]-Cerr] alkyl to format3jon of a conpound of fornula I
wherein Rerr] is CQZ (1A). The conpound of fornula I
can be converted to the conpound of forrmula IA by the follow ng catal ytic
cycle Metal ml and treated/[with nwthyld drdne Ze)ofarert mMimute tirdexet al

oande. | " Madtdls Whidhnd P METIR KL Hasl tyled Ho? g, ana

gener ated i n swashéd onith |sodiwm drgdragendanbdnatenrlad.dr.ritying ramd nent

with evaporation gave a gum, which was finally purified by flash
5 'chromatography on silica gel by elution with ethyl acetate-

/hexane 1:2. The collected fractions were evaporated to give
the title compound as a colourless gum. Crystallization from
ethyl acetate as oxalate gave white needles. Mp 150-151°C.
(oxalate). | .

: 10
Example 21 _ _
3-Dipropylamino-5-trifluoromethanesulfonylthiochroman

( 3-Dipropy1amino-S-hydroxybenzothiopyran (EP 0222 996;

15 420 mg, 1.58 mmol) and collidine (0.27 g, 0.29 mL) were
dissolved in 15 mL of QHZQIZ and cooled to -30°C. _
Trifluoromethanesulfonic anhydrlde (0.54 g, 0.32 mL) was
added dropwise and allowed to reach ambient temperature, and
after 20 minutes dlluted with methylendlchlorlde.

20 The solution was washed with saturated NaHCO3, dried with
Nazso4, and evaporated in vacuo.

Chromatography on silica by elution with CHCl3 gave 0.62 g
of the title compound as the base. Yield: 98%. Mp. 37-8°C;
3¢ NMR (200 MHz-cDC1,) PPM 148.3, 136.7, 128.4, 127.2,

{ 25 126.3, 122.0, 117. 1, 115 2, 55.6, 52.5, 28.0, 26.6,-
22.6,11.8.

( Example 22

3-Dipropylamino-S-methyloxycarbonylthiochroman

30
3-Dipropylamino-5-hydroxybenzothiopyran (EP 0222 996;
620 mg, 1.6 mmol) was dissolved in 11 mL of dimethyl-
formamide/methanol {6:2) and the solution was degassed
(10 mm, 22°C, 15 min}. Pd(OAc)2 (1lmg), 1,3-bis-diphenyl-
35 phosphinopropane (19 mg), and triethylamine (0.48 mL,
0.35 g) were added to the reaction mixture.

This Sheet Has Been

LT



10

15

20

25

30

35

32

The mixture was heated to 70°C under carbonmonoxide atmos-

phere and stirred for 5 hours.

The solution was cooled, diluted with 30 mL of toluene,
washed with saturated NaHCO3, dried with Nazso4, and
evaporated in vacuo.

Chromatography on silica by elution using a gradient CHC1

3

-> 10% EtOAc/CHCl3 gave 310 mg of the title compound (base)
as a slightly yellow oil; vield: 64%. 3¢ mvr (200 MHz-CDC1,)
PPM 168.2, 136.6, 134.8, 131.6, 130.1, 126.5, 125.7, 56.7,

52.5, 52.1, 30.4, 28.0, 22.3, 11.9.

‘Example 23

3-Dipropylamino-s-acetylthiochroman

3-Dipropy1amino-5-methyloxycarbonylthiochroman

(Example 22; 310 mg, 1.01 mmol) was dissolved in 8 mL metha-
nol and 60 mg of sodium hydroxide in 2 mL water was added.
After 5 hours reflux the mixture was cooled and evaporated
in vacuo. The residue was dissolved in thionylchloride (5
ml) and refluxed for 1 hour. The excess thionylchloride was

evaporated in vacuo to obtain a gum.

The residual gum was dissolved in a minimal amount of tetra-
hydrofuran and added dropwise to a cooled (-78°C) solution
of lithium dimethyl cuprate {(2.02 mmol) in 20 mL of tetra-

hydrofuran.

The reaction mixture was stirred for 15 minutes at -78°C,

then allowed to reach ambient temperature and after 10
minutes the reaction was quenched with 0.9 mL of water.
The reaction was filtered through Celite" and evaporated
dryness.

to

The residue were dissolved in ether, washed with saturated
NaHCO3, treated with brine, dried with Nazso4, and evaporated

in vacuo to afford the crude base as an oil.

The crude residue was chromatographed on silica by elution

using a gradient of_CHCl3 -> 5% EtOAc/CHCl3.

The hydrochloride salt was obtained by dissolving the pure
base in ether and dropping an excess of an ethereal HC1
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solution. Recrystallization in trichloromethane/diethylether
gave 92 mg of the title compound as a white solid; Yield:
27%. Mp 141-2°c; 13c MR (200 MHz-CDC1,) PEM 201.9, 138.4,
135.9, 131.7, 131.2, 127.2, 127.0, 59.9, 54.1, 51.8, 29.9,
27.9, 26.1, 18.6, 18.2, 11.6.

Example 24

5-Allvl-3-(dipropylamino)thiochroman

To a solution of 3-(dipropylamino)-5-trifluoromethane-
sulfonylthiochroman (Example 21; 1.28 g, 3.22 mmol), tetra-
kis{triphenylphosphine)palladium{0) (76 mg, 0.064 mmol) and
a few crystals of 2,6-di~t-butyl-4-methylphenol in 10 mL
anhydrous toluene was 1.17 ¢ (1.1 mL, 3.53 mmol) tributyl-
allyltin added neat. The resulting solution was refluxed for
4 hours then pyridine (1 mL) was added to the cooled solution
followed by 2.1 ml of a hydrogen fluoride-pyridine complex
(stille J.K. et al. JOC 52(1987) 422).

After stirring for 1 hour at room temperature, the reaction
mixture was diluted with 50 ml dietyl ether and treated,
successively, with 50 mL 1 M NaOH solution, Hzo (x2), washed
with a saturated NaCl solution and dried (Naso4). After
filtering and removal of the solvent in vacuo, the crude was
obtained as a dark oil.

Chromatography on silica by elution using a gradient hexane
-> 5% EtOAc/hexane gave 0.85 g of the title compound (base)
as a slightly yellow oil. Yield: 91%. 13c NMR: (200
MHz-CDCl3) PPM 139.0, 136.5, 134.0, 133.0, 126.1, 125.9,
125.0, 116.0, 57.0, 52.6, 37.7, 29.5, 27.7, 22.5, 11.9.

A portion of the base was taken out and made into the hydro-
chloride salt by dissolving the pure base in ether and
dropping an excess of an ethereal HCl solution. Recrystal-
lizing (AcCN-Et20-hexane) gave a white solid. Mp 164-5°C.

Example 25

3- (Dipropylamlne) S-propylthlochroman hydrochlorlde
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Further reagants are an al cohol such as al kanal e.g. nethanol, ethanol, an
am ne base such as a trialkymne e.g . trielhylamna in an inert

-organi ¢ solvent preferentially a polar agrotic sol vent such as
di mechyl f ormam de (DWMF), dineth

To a stirred suspension of potassium azodicarboxylate
(0.76 g, 3.9 mmol) (made fresh from diethyl azocarboxylate
and potassium hydroxide) and 5~-allyl-3-(N,N-dipropylamino)-
thiochroman (Example 24; 0.4 g, 1.4 mmol) in 10 mL anhydrous
5 methanol was added a solution of glacial acetic acid/methanol
{1:4) until the yellow color (from the potassium salt)
disappeared. '
After 30 min stirring at room temperature more potassium
azodicarboxylate (200 mg) was added and again decomposed as
10 before. This process was continued until analysis (GC) showed
no starting material remaining.
Upon completion, (2 hours and 4 additions of the potassium
salt) the solvent was removed in vacuo. To the femains, a
2 M NaOH solution was added which was extracted (x2) with
15 diethyl ether and the combined organic portions were treated
with a saturated NaCl solution, and dried (Nazso4). The
crude base was obtained as a light colored oil upon the
removal of the solvent in.vacuo. _
Chromatography on silica by elution using a gradient hexane
20 - 5% EtOAc/hexane gave the title compound (base) as a clear
0il. The hydrochloride salt was made by dissolvning the pure
base in ether and dropping and an excess of an ethereal HCl
solution. Recrystallizing (chloroform-Et.0) gave 0.30 g of a
white solid. Yield: 66%. Mp 150-151°C. 13 wr: (on base,
25 200 MHz-CDC13) PPM 141.6 133.7 132.8, 125.8, 125.6, 124.5,
57.1, 52.6, 35.3, 29.5, 27.6, 23.6, 22.4, 14.3, 11.9.

e

i Pharmacology
Pharmacological treatment of depression in man

30
Evidence is available that in depressed patients the neuro-
transmission in the central nervous system (CNS) may be
disturbed. These disturbances appear to involve the neuro-
transmitters noradrenaline {NA) and S5-hydroxytryptamine {5-

35 HT). The drugs most frequently used in the treatment of
depression are considered to act by improving the neuro-
transmission of either or both of these physiological
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agonists. Available data suggest that the enhancement of 5-
HT neurotransmission will primarily improve the depressed
mood and anxiety, whereas the enhancement of noradrenaline
neurotransmission will rather improve the retardation
symptoms occurring in depressed pétients. In recent years
many efforts have been made to develop new drugs with high
selectivity for the improvement of the S5-HT neurotransmission
in the CNS.

The mechanism of action for the drugs generally used today
in the therapy of mental depression is indirect, i.e. they
act by blocking the reuptake of the neurotransmitters (NA
and/or 5-HT) released from nerve terminals in the CNS, thus
increasing the concentration of these transmitters in the
synaptic cleft and hence restoring an adequate neurotrans-
mission. S L

A fundamentally diffe;eht'way to improyé the neurotrans-
mission in the central 5-HT-neurons would be to use a direct
5-HT-receptor agonist. In order to minimize side effects, a
high selectivity for this kind of receptors would then be
preferable.

Antagonisms of the inhibitory autoreceptors located on the
cellbodies of 5-HT-neurons would be another fundamentally
different way to improve the 5-HT neurotransmission.

Surprisingly, we have found that a group of compounds of the
formula I have selective, direct stimulating or inhibitory
effect on a subgroup of central 5-HT receptors. Another
observation is that some of thoée compounds have a
particularly gocd oral bicavailability. In order to evaluate
the 5-HT-receptor stimulating effect and selectivity, the
affinity for various receptors in rat brain were measured in
vitro using receptor assays (Ki nM).
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yl sul f oxi de (OMS0O), aceton, acetonitrile etc. The reaction is normally
performed at a tenperature between [err]40 to [err] 120[err]C and at a
‘pressure between 100 to 500 KPa. Optiongl)y foll owed by hydrol yze and
treatment with a thionyl halide e.g. thitthylchloride to obtain the
correspondi ng acid halide derivative. b. Conpound of fornmula |I wherein

Rerr] is COZz (JA)_ can al sg be, formed hy. the reversed process: A
reaction as th i ;ﬂﬂﬂﬁiﬁéxransition nmetal Merr]
such as Pd. or NN with ability to undergo an oxidation addition to Z-Y,

Ayl and vis P Vﬂ%dlﬁﬂ% s, el SR X Minrtc Rl fromeqeh

wi th carbon nonoxt deas olisseates amhll'tqme!flmd:drrpdlﬁﬁdﬂofldercm]da 501 mM

wherein X, R Repf¢lndd Sddrdd [ 5 loRE, dnd!y |75 Wi B¥id,' pH
7.5 with an Ultra-Turrax (Janke & Kunkel, Staufen, FRG) for
ten s. After centrifugation for 12.5 min at 17,000 rpm
(39,800 x g in a Beckman centrifuge with a chilled JA-17
rotor (Beckman, Palo Alto, CA, USA), the pellets were re-

10 suspended in_the'same buffer and homogenization and centri-
fugation repeated. To each pellet 5 ml ice-cold 0.32 M
sucrose were added and homogenized for 5 sec. These samples
were Kkept frozen at -70°C. When used they were diluted with
the buffer to 8 mg tissue/ml and homogenized for 10 sec.

15 The tissue homogenates were incubated for ten minutes at
37°C and then supplied with 10 uM pargyline followed by
reincubation for 10 minutes.

——

The binding assay followed that described by Peroutka, J.
20 Neurochem. 47, 529-540, {1986). The incubation mixture (2
ml) contained JH-8-OH-DPAT (0.25 to 8 nM), 5 mg/ml tissue
homogenate in 50 mM Tris-HCl buffer containing 4.0 mM CaCI2
and 5.7 mM ascorbic acid, pH 7.5. Six different concentra-

tions of 3

H-8-OH-DPAT were analyzed. Binding experiments
{ 25 were started by the ‘addition of tissue homogenate and
followed by incubation at 37°C for 10 minutes. The incuba-
tion mixtures were filtered through Whatman GF/B glass
( filters with Brandel Cell Harvester (Gaithersburg, MD, USA]).
The filters were washed twice with 5 ml ice-cold 50mM Tris-
30 HCl buffer, pH 7.5, and counted with 5 ml Ready-solv HP
(Beckman) in a Beckman LS 3801 scintillation counter. Non-
specific binding was measured by the addition of 10 uM 5-HT
to the reaction mixture. The binding data was processed by
non-linear least squares computer analysis (Munson and
35 Rodbard, Anal. Biochem. 107, 220-239, (1980).
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The test results are expressed as xi and are given in nM.
For instance, 3-dipropylamino-s~acetylchroman has Ki 1,0
(nM), 3-dipropylamino-5-carbamoy1chroman has Ki 3,1 (nM),
3-dipropylamino-5—N—methy1carbamoy1chroman has Ki 3,3

5 (nM) and 3-dipropy1amino-5-(2-thienylcarbonylchroman has
K; 1,7 (nM). |
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‘[er “ ”,H_m The ZCOC-Merr]-Y can also be fornmed from zZ- CGCl
d|r Hﬂ on conditions and reagant are the sane as de-- scribed
i n nmet hod .'hb@ve* Hydrol yze of suitablggcarboxylic acid ester forms the

free acid, which can be convened to its acid hallde derivative. c.
Converting a conpound of fornmula Il

Claims

1. A compound of the formula

5
(1)
[ 10
wherein
. {0)
( I ®
15 X is O or S;
' p is an integer 0, 1 or 2;
R 1is hydrogen, fluoro °r'C1“C5 alkyl;
20
R1 is hydrogen, Cl-c6 alkyl or Cz-c5 alkenyl;
R2 is hydrogen, C1-C6 alkyl, CZ-C6 alkenyl, Cl-C4
alkylaryl where aryl may contain 1 or 2 heterocatoms
25 selected from N, O or S optionally substituted by

halogen, CN, CF3, Cl-C6 alkyl, C2-C6 alkenyl or
Cl-C4 alkoxy; or '

-~

1 and R2 may together form a 5~ or 6- membered
30 ring which may contain 1 or 2 heterocatoms selected
from N, O or S;

R3 is halogen, CN, CF3, SO3CF3, N3, Noz, cl-c6 alkyl,
cz-c6 alkenyl, NHZ' NRSRG, C0R7, 5- or 6-membered
35 aryl which may contain 1 or 2 hetercatoms selected
from N, O or S and being either (i) optionally
substituted by one or more substituents independ-
e ently selected from halogen, CN, CF3, 01-06 alkyl,
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cz-c6 alkenyl or cl-c4 alkoxy or either (ii) fused
at two adjacent carbon atoms to an aryl ring, said
aryl ring being optionally substituted by one or
more substituents independently selected from
halogen, CN, CF3, Cl-c6 alkyl, Cz—c6 alkenyl or
cl-c4 alkoxy;

is hydrogen, Cl-c6 alkyl or halogen;
is hydrogen Cl-c6 alkyl or cz--c6 alkenyl;
is cl-c6 alkyl or'cz-cs'alkenyl; or

and R6 may together form a 5- or 6-membered ring
which may contain 1 or 2 heteroatoms selected
from N, O or S; '

is hydrogen, hydroxy, chloro, bro‘mo’,icl--c6 alkyl,
Cz-cs-alkenyl, cl-c4 alkoxy, NR8 Rg or 5~ or 6-
membered aryl which may contain 1 or 2 hetero-
atoms selected from N, O or S optionally substitut-
ed by one or more of halogen, CN, CF3; cl-c6 alkyl,
cz—cs'alkenyl, or Cl-c4 alkoxy;

and R9 are each independently hydrogen, C1—06
alkyl, 02-06 alkenyl, 5- or 6- membered aryl which
may contain 1 or 2 hetercatoms selected from N, O
or S optionally substituted by halogen, CN, CF3,
cl—c6 alkyl, Cz-c6 alkenyl, cl-c4 alkoxy or may
together form a 5- or 6- membered ring containing
1 or 2 heteroatoms selected from N, O or S;

an enantiomer or a salt thereof.

35 2. A compound according to claim 1 cherein X is O.
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3. A compound according to claim 1 wherein



: IB wherein X. R
R[er err] are as defined above and Y is a |eaving group,
suc mm,@m"ﬂwmmm sq err] CF[err] by treatment with a cyani de reagant
such *as ‘cupper cyani d to obtain & compound of formula | wherein
Rlerr] is CN. The reactlon mnth cyani de reagant is perforned in an inert
organi c sol vent such as dinethyl formam de, hexanet hyl enphos.  Photriam de

etc. at a tenperature be& en 20[err] to 200[err]C preferrably between
50[err] to 1 5[err]C and‘gtpnornmal tenperature.

X is S and p is 0, 1 or 2.
5

4. A compound according to élaim 1 wherein

(0)
| ®

10 X is § and p, R, Rl' RZ' R3, R4, RS' RG' R7, R8 and
R9 are defined as in claim 1 with the proviso that when R
is hydrogen or ¢, -c6 alkyl then Rj cannot be halogen or
C1 —06 alkyl.

15 5. A compound according to claim 1 wherein X is
( (ﬁ)p |
S and p-is 0, Rl and R4 is hydrogen, R and R2 ’
are propyl with the proviso that R3 cannot be propyl.
20
6. A compound accordlng to” any of clalms 1, 2, 3, 4 or 5
wherein R3 is halogen, CF3, Cl-c6 alkyl cz-c6 alkenyl,
_NRS 6 COR7, 5- or 6- membered aryl whlch may contain 1
or 2 heterocatoms selected from N, O or S and being either
25 (i) optionally substituted by one or more substituents
independently selected from halogen, CN, CF3, Cl-c6 alkyl
2 6 alkenyl or cl-c4 alkoxy of either (ii) fused at two
adjacent carbon atoms to an aryl rlng, said aryl ring
being optionally substituted by oné or more substituents
30 independently selected from halogen, CN, CF3, cl-c6 alkyl,
C2-C6 alkenyl or Cl-c4 alkoxy; R7 is hydrogen, cl--c6 alkyl,
. c2—06 alkenyl, cl—_c4 alkoxy, NR8 R9 or 5~ or 6~ membered
aryl which may contain 1 or 2 heterocatoms selected from N,
O or S optionally substituted by one or more of halogen,
35 CN, CF3, Cl-c6 alkyl, cz-_-c6 alkenyl, or cl-c4'a1koxy;
X, P, R, Rl’ Rz, R4, RS' RS' Rg and R9 are defined as in
claim 1, an enantiomer or a pharmaceutically acceptable
salt thereof for use in theraphy.

-

40 7. A compound according to any of claims 1-6, wherein Rl.
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and R2 are the same or different and selected from hydro-
gen, n-propyl, i-propyl and cyclopropyl.

8. A compound according to any'of claims 1-7 wherein R
5 ‘is COR7.

3

9. A compound according to claim 8 wherein R7 is c1 C4
alkyl, phenyl, furanyl or thienyl optionally substituted
with halogen, NR8 R9 wherein R8 and R9 are each

10 independently hydrogen or Cl-c4 alkyl, or Cl—c4 alkoxy.

10. A compound according to claim 8 wherein R and R4 are
hydrogen, R1 and R2 are n-propyl and R7 is methyl,
( ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl,
15 t-butyl, cyclobutyl, thienyl,_fu;anyl,-phenyl, amino, N-._
methylamino, methoxy or fluorophenyl. .

11. A compound according to any of claims 1-7 wherein R,
is phenyl, furanyl, thienyl or.fluorophenyl.

20
12. A compound according to any of claims 1-7 wherein R3
is n-propyl, i-propyl, i-propenyl or allyl.

13. A compound according to any of claims 1-9, 11-12
1 25 wherein R4 is halogen in 8 position.

14. A compound according to claim 1 which is
{ 3-dipropylamino~5-acetylchroman,
. 3-dipropylamino-5-carbamoylchroman,
30 3-dipropylamino-5-N-methylcarbamoylchroman and
3-dipropylamino-5-(2-thienylcarbonyl)chroman.

15. A compound according to claim 1 wherein R3 is CN, COCH,
coCcl, COBr, Br, N3,'N02, SO3CF'3 or NHz, and X, R, Rl' R2

35 and R4, are as defined in claim 1, an enantiomer or a salt
thereof.
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“d. An ound of fornmula IA

42

16. A compound according to claim 15 wherein Rl and R2 are
the same or different and selected from hydrogen, “-propyl,
i-propyl and cyclopropyl.

5 17. A compound according to claim 16 wherein R and R4 are
hydrogen, R1 and R2 are n-propyl and R3 is SO3CF3
18. A pharmaceutical preparation containing as active
ingredient a compound according to formula T

10
‘ I
15
wherein
20
(O)p
N |
X is O or S;
25 p is an integer 0, 1 or 2;
{
R 1is hydrogen, fluoro or Cl-c6 alkyl;
{ R, is hydrogen, C,-Cs alkyl or C,~Ce alkenyl;
30
Rz is hydrogen, Cl--c6 alkyl, cz-c5 alkenyl, Cl—c4
alkylaryl where aryl may contain 1 or 2 heterocatoms
selected from N, O or S optionally substituted by
halogen, CN, CF3, cl-c6 alkyl,_cz--c6 alkenyl or
35 cl-c4 alkoxy; or

R1 and R2 may together form a 5- or 6- membered
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.[err] wher ei n X””R”“ﬁ"fefr] Rlerr] and Rlerr] are as defined above and Z is

: meRMH]isqu] -Cerr] alkyl. I f the
conpounB “ |h s a carboxylic ggid eater it nmust first be
hydrol y mm she*free acid. The free acid is then transforned into

the amde IC V|a its acid chloride derivative by reaction of the

correspondi ng am ne Nﬂ'ﬁié]ﬂﬁféﬁ]ma Btdlier1 lornd Hd €éFdatohs a8e HSst &1
under formula I, in a g@ ol ar ic solvent e.g. toluene, benzen at

reflux tenmperature bet %m% 5 oPerr]C.

R3 is halogen, CF3, Cl-C6 alkyl, C2- 6 alkenyl,

S NR5 RG' C0R7, 5- or 6- membered aryl which may
contain 1 or 2 heteroatoms selected from N, O or S
and being either (i) optionally substituted by one

- or more substituents independently selected from
. halogen, CN, CF3, Cl—c6 alkyl, Cz-c6 alkenyl or
' 10 cl-c4 alkoxy or either (ii) fused at two adjacent
carbon atoms to an aryl ring, said aryl ring being
optionally substituted by one or more substituents
independently selected from halogen, CN, CF3, c
C6 alkyl, CZ-C6 alkenyl or Cl-c4 alkoxy;

.-
15
R4 is hydrogen alkyl or halogen;

R5 is hydrogen, Cl-c6 alkyl or cz-cs'alkylen;
20 R6 is cl-c6 alkyl or 02-06 alkylen; or

5 and R6 may together form a 5~ or 6- membered
ring which may contain 1 or 2 hetercatoms selected
from N, O or S;
25
R7 is hydrogen, cl-c6 alkyl, cz-c6 alkenyl, C1‘°4
alkoxry, NR8 R9 or 5- or 6- membered aryl which
{ may contain 1 or 2 heterocatoms selected from N, O
or S optionally substituted by one or more of
30 halogen, CN, CF3, Cl-c6 alkyl, 02-06 alkenyl or
l-c4 alkoxy:;

8 and R9 are each independently hydrogen, cl-c6
alkyl, 02-06 alkenyl, 5- or 6~ membered aryl which
35 may contain 1 or 2 hetercatoms selected from N, O
or S optionally substituted by halogen, CN, CF3,
01-06 alkyl, 02-06 alkenyl, Cl-—c4 alkoxy or may
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“e. Substitution of a 5-brono-chroman/thiochronman cerivalive by

treatnment with a @priate stannic trial kyl reagant in presence of a
-zetoval N‘\“ﬂm\ \i\“@m‘wabl y palladium (Pd[err]) to obtain a conpound of
ser |

formul a € is aryl, in pred4é&nce of carbonnonoxide (CO is
formed a*cofipound of formula | wherein Rlerr] is CORlerr] wherein Rerr] is
Cerr]-Cerr] alkyl, (err]-Cerr] alkylen or aryl. The substitution

may be performed by onetegetherfformwang-vweysé-membered ring containing 1
or 2 heterocatoms selected from N, O or S;

an enantiomer or a pharmaceutically acceptable salt
S thereof.

19. A pharmaceutical preparation according to claim 18
wherein R, Rl' RZ' R3, R4, R7, R8 and R9 are defined as
in any of claims 7-14. '

10
20. A compound according to any of claims 6-14 for use in
the treatment of disorders in the centralnervous system,
especially S-hydroxy tryptamine medicated disorders.

15 21. A compound ‘according to claim 20 for use in the treat-
ment of depression, anxiety, anorexia, senile dementia,
migraine, Alzheimer's disease, hypertensidn, termoregulatoi
and sexual disturbances, pain and disturbances in the
cardiovascular system. ' e

20
22. Use of a compound according to any of claims 6-14 for
the manufacture of a medicament for treatment of disorders
in the central nervous system, especially S-hydroxy trypt-
amine medicated disorders. |
‘ 25

23. Use according to claim 22 for the manufacture of a
medicament for treatment of depression, anxiety, anorexia,
( senile dementia, migraine, Alzheimer's disease, termo-
regulator and sexual disturbances, pain and disturbances
30 in the cardiovascular system.

24. A method for treatment of disorders in the central

nervous system, especially S-hydroxytryptamine mediated

disorders by administering to mammals and man a compound
35 defined in any of claims 6~14, an enantiomer or a
physiologically acceptable salt thereof.
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25. A method according to claim 24 for treatment of de-
pression, anxiety, anorexia, senile dementia, migraine,
Alzheimer's disease, termoregulator and sexual distur-~

bances, pain and disturbances in the cardiovascular system.

26. A process for the preparation of a compound of the
formula I according to any of claims 1-17, by

a) converting a compound of formula II

II

. ‘Rz

wherein Y is a leaving group and x,'R,.Rl,.Ré and R4 are
as defined under formula:.I by a catalytic cycle using a
zerovalent transition metal (M), which:iundergoes an oxi-
dative addition to the aryl-Y-bonds, treatment with carbon
monoxide followed by 2-H , where Z.is Cl1l, Br, OH, ORP'
where Rp is-Cl-c6 alkyl, and the initially formed car-
bonylated o-aryl-metal-¥Y complex,; to. formation of a com-
pound of formula I wherein R3 is. COZ (1Ir).

b) reaction by a catalytic cycle using a zerovalent
transition metal (M°) which undergoes an oxidative addition
to 2-Y, wherein 2 is defined C1l, Br, OH,.ORP, where Rp is
cl-c6 alkyl and Y is a leaving group, treatment with carbon
monoxide, followed by addition of the compound of the
formula IIX

X
Ry
R
1
"
1 IIX
R R

Ilﬂllll i
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wherein X, R, Rl' R2 and R4 are as defined under formula I
and M is a transition metal to formation of a compound of

formula I wherein R3 is COzZ (IA).

5 ¢) converting a compound of formula II

X
Ry
. A i1
10 : |
Y R R
_(- wherein X, R, Rl' R, and R, are as defined under formula I
15 and Y is a leaving group such as SOéCF3, halide by treat-
ment with a cyanide reagent, to formation of a compound of
formula I wherein R3 is CN (1IB).
d. amination of a compound of formula IA
20
x
R
Y ‘/R’
‘ 25 N
R
€02 R ?
A«
30 IA IcC
wherein X, R, Rl' RZ' and R4, are as defined under formula
I and Z is Cl, OH or ORp, where Rp is cl-c6 alkyl by
reaction with NHR8R9 to give the corresponding amide of
35 formula I, where R3 is CONRBR9 (IC).
‘This Sheet Has Been R
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e) Wittig reaction of a 5-carboxy compound of formula I
wberein'R3 is COR, (ID)

R
R, R 2 "
10

ID IE

and X, R, Rl' R2 and R4 are as defined under formula I

15 and R7 is alkyl, alkenyl or aryl by using a dipolar reagant
to formation of a compound of formula I wherein R3 is a
C,-Cg alkenyl group, (IE).

£f) catalytic hydrogenation of a compound of formula I
20 wherein R3 is a Cz-c4 alkenyl group to obtain a compound

of the formula I where R3 is a Cl-c6 alkyl group (IF).

g) substitution of a S-bromochroman/thiochroman deriva-

tive
‘ 25
R, X
{
30
8r R
I
35 |
wherein X, R, Rl' Rz and R4 are as defined under formula I
by treatment with a stannictrialkyl reagent in presence of
This Sheet Has Been
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a zerovalent mental e.g. Pd®° to obtain a compound of

formula I wherein R3 is cl-c6 alkyl, Cz—c6 alkylen or aryl
or in presence of carbonmonoxide formed a compound where
R3 is COR7' where R7 is Cl—c6 alkyl,

aryl.

cz-c6 alkylen or

h) converting the S-~carboxychroman/thiochroman derivative

of formula IA

X
Ry :
\
4
R
oz R
IA

wherein X, R, Rl' R2 and R4 are
and 2 is Cl, Br by using R7Li to obtain corresponding
compound of formula I when R, is COR, (ID) where R, is

ID

defined as in formula I

defined as cl-c6 alkyl, Cz-c6 alkenyl or aryl;

i) hydrolysis of a compound of formula I wherein._R3 is CN

(IB)

cX R

IB
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wherein X, R, Rl' Rz and R4 are as defined under formula I
opticnally followed by treatment with thionylhalide to
obtain a compound of formula I wherein R3 is C0Z, where 2
is OH, C1 or Br (IA)

j)} substitution of.a compound of formula I wherein R3 is

CN

X
R

e R "
iB
wherein X, R, Rl' R2 and R4 are as defined under formula I
by treatment with an organometallic reagent followed by
hydrolysis to obtain a compound of formula I wherein R3 is
COR7, where R, is Cl-c6 alkyl, CZ-C6 alkenyl or aryl (ID);

k) Hydrogeneration of a 5-alkene thiochroman/chroman
derivative of formula I wherein'R3 is a Cz-c6 alkenyl
group by using HzlPd, H2/Pt or H2/Raney Ni or potassium
azodicarboxylate to formation of corresponding thio-chroma-
n/chroman derivative of formula I wherein R,y is C,-C¢
alkyl;

l) converting a compound of formula II

11

wherein Y is a leaving group and X, R, Rl' Rz and R4 are
as defined under formula I by reaction with a transition
metal, to form a ligand complex which undergoes an oxi-

dative addition by treatment with a trialkylalkenyl-

This Sheet Has Been
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stannane, to formation of a compound of formula I wherein
R3 is a cz--c6 alkenyl group.

m) converting a compound of formula II

wherein ¥ is a leaving group and X, R, Rl' Rz and R4 are
as defined under formula I by a reaction with a transition
metal to form a ligand complex, which undergoes an oxida-
tive addition by treatment with a trialkylaryl stannane or
aryl-boric acid reagants, to formation of a compound of
formula I wherein R3 is a 5-6-membered aryl which may
contain 1 or 2 heteroatoms selected from N, O or S being
either substituted or fused at two adjacent carbon atome;
whereupon optionally a base obtained is converted to a
acid addition salt or a salt obtained is converted to the
base or to a different, acid addition salt, or optionally
an isomeric mixture obtained is separated to a pure
enantiomer.

27. Compounds, processes, pharmaceutical preparations, use
of and method of treatment as claimed in any of claims 1-
26 and substantially described.
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'Eerr] . where X, Rerr] Rerr] Rerr] and R err] are defined as above and -
Zi% C, Br by using Rlerr]Li wherein Rlerr] is alkyl. alkenyl or aryl as a
cuprate reagant to obtain correspondi ng Sgket ochroi man/ t hi ochr oman
derivative, Suitable R err] Li used is alkylllthlun1e 9. CH[err]Il,
al kanylithiume.g. CHerr]CHLi or arylithiume.g. phenyl- The reaction
is performed in an inert organic solvent preferably a nonpolar aprotic

sol vent such as Adstarapte. g. diethyl ether, tetrahydrofuran at a tenperature
between -5 err]

Compounds of the formula 1

‘5
R4 X
P
10 '
R3 R \\\R

Processes for their Preparation,
15 tions, use of and method of trea
by using compounds of formula I.

pharmaceutical Prepara-
tment of disorders in CNS
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Description

New chroman and thiochroman derivatives .! v.ﬁffr
3
i
!
%

Field of the Invention !

The present invention relates to new substituted-3-amino-~
chromans and thiochromans, enantiomers and salts thereof,
processes for their preparation, pharmaceutical compositions
containing said therapeutically active compounds as well as
new intermediates useful in the preparation of the thera-
peutically active compounds and to the use of said active
compounds in therapy.

An object of sthe invention is to provide compounds for
therapeutic use, especially compounds having a therapeutic
activity via the central nervous system (CNS). A further
object is to provide compounds having a selective effect on
the 5-hydroxy-tryptamine receptbrs in mammals including man.

Prior art
Therapeutically useful 3-amino-dihydro-{l]-benzopyran and
benzothiopyran having effect on S-hydroxy tryptamine neurons

in mammals are disclosed in EP 0222 996.

These compounds are defined by the formula
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g Hydrolysis 3 1

ornula I, wherein Rlerr] is CN (1B)
[err]

wherein 2 is 0 or S;
R is hydrogen or loweralkyl;
R1 is hydrogen, loweralkyl or arylloweralkyl;
R, is hydrogen, loweralkyl or arylloweralkyl;
or R1 and R2 together form a ring with 4 - 6 carbon
atoms;
R3 is hydrogen, hydroxy, loweralkoxy, aryllower-
alkoxy, acyloxy or aryloxy when 2 is S and R3 is
hydroxy, loweralkoxy, arylloweralkoxy, acyloxy or
aryloxy when 2 is O and R3 is in 5- or 8-position
when 2 is 0O;
R4 and Rs are independently hydrogen, lower alkyl
or halogen, and mono~ or di-S-oxide.thereof when 2
is S, and pharmaceutically acceptable salts thereof.

3-Chromanamine hydrochlorides with tweo alkyl groups in the
aromatic ring having central stimulating activities are

described in J. Med. Chem. 15, p. 863-65 (1972}.

Disclosure of the Invention

The object of the present invention is to obtain new com-
pounds which have a high affinity to the 5-hydroxy-tryptamine
receptors in the central nervous system at the same time as
they act as agonists, partial agonists or antagonists on the
serotonin receptors.

Thus, a group of new compounds of the formula I of the
present invention as well as the enantiomers and salts
thereof are useful in therapeutic treatment of 5-hydroxy-
tryptamine mediated states and disorders such as depression,
anxiety, anorexia, senile dementia, Alzheimer's disease,
migraine, termoregulator and sexual disturbances. Further
aspects of the invention are related to the use of the
compounds, enantiomers and salts thereof in pain control and

in modulation of the cardiovascular system. T e e
This Sheet Has Been Replaced
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I A mhereln
ride, thlonylbr
CQZ where Z ij

wherein R[erﬁ

;ﬁﬁg”ghﬁﬁﬁﬁi’&hﬁ@rr] and Rlerr] are as defined above
optionally fq Fdﬁéﬁ“ﬁ“’f?“@fﬁ%nt with a thionyl halide e.g. thionylchlo-

{

An a conmpound of forrmula |I wherein Rerr] is
:} H. Subssitution of a compound of formula I,

wherein

TmsSheetHasBeenRe

|

i

ll

I

RN
|
N ’/,R'
N
RJ R \\ I

R
2

(0)

I P
is O or S;

is an integer 0, 1 or 2;
is hydrogen, fluoro or Cl--c6 alkyl;
is hydrogen, Cl-c6 alkyl or CZ-C6 alkenyl;

is hydrogen, Cl—c6 alkyl, Cz-c6 alkenyl, Cl-C4
alkylaryl where aryl may contain 1 or 2 heteroatoms
selected from N, O or S opticnally substituted by
halogen, CN, CF3, 01-06 alkyl, 02-06 alkenyl or
Cl-c4 alkoxy;

and R2 may together form a 5- or 6- membered ring
which may contain 1 or 2 heteroatoms selected
from N, O or S;

is halogen, CN, CF3, SO3CF3, N3, Noz, cl-c6 alkyl,
c2-c5 alkenyl, NHz, NRSRG' COR7, 5- or 6-membered



e 4 ey e

aryl which may contain 1 or 2 heterocatoms selected
from N, O or S and being either (i) optionally
substituted by one or more substituents indepen-
dently selected from halogen, CN, CF3, Cl--C6 alkyl,
Cz-c6 alkenyl or cl-c4 alkoxy or either (ii) fused
at two adjacent carbon atoms to an aryl ring, said
aryl ring being optionally substituted by one or
more substituents independently selected from
halogen, CN, CFy, Cl-c6 alkyl, Cz--c6 alkenyl or
Cl-c4 alkoxy;

R4 is hydrogen or halogen;
R5 is _hydrogen, Cl-c6 alkyl or CZ-C6 alkenyl;
R6 is Cl-c6 alkyl or Cz--c5 alkenyl; or

RS and R6 may together form a 5- or 6- membered ring
which may contain 1 or 2 heteroatoms selected
from N, O or S;

R7 is hydrogen, hydroxy, chloro, bromo, Cl—c6
alkyl, CZ-C6 alkenyl, Cl-c4 alkoxy:; NR8 R9 or 5-
or 6- membered aryl which may contain 1 or 2
heteroatoms selected from N, O or S optionally
substituted by one or more of halogen, CN, CF3,
cl-c6 alkyl, CZ-C6 alkenyl or Cl-C4 alkoxy:;

R8 and R9 are each independently hydrogen, Cl-C6
alkyl, CZ'CG alkenyl, 5- or 6- membered aryl which
may contain 1 or 2 heterocatoms selected from N, O
or S optionally substituted by halogen, CN, CFy,
01-06 alkyl, c2-c6 alkenyl, cl—c4 alkoxy, or may
together form a 5- or 6- membered ring containing
1 or 2 hetercatoms selected from N, O or S;

enantiomers or salts thereof. .
This Sheet Has Been Replaced
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B [REE] ACEMENT SHERT D wherein X R Rerr],
Rlerr] and R erri—are—def-red as above by treatment with an appropriate
wef-‘erient ially an organolitl hiumsuch as R err] Li

organonetal }i ¢ rgagq i
or a.(?ingaid;ré@@**v-, h as{ Rlerr] Mg halide in an inert organic solvent

preferentialllAa,nonpolar aproti c solvent such as bensen, ethers e.g.

diethyletheg,'tetrahydrofuran fol l oned by hydrolysis of the inter- nediate
conpl ex 10 ohfFureheoHR s l_fra‘f ft?femﬂr?iénﬁ/ﬂlﬂ‘lf ek alf%[;ﬁfarﬂmacl%lﬁc:’ﬁ{aerr] wher e
Rlerr] is d %rrre]p_a%[a%riro]n %on)éa’im %r gsqaecrtri]vea inegrpledioerntag compound

according to formula I

-

| :

Ry -
NN

wherein

(ﬁ)
X is O or S;

P

p is an integer 0, 1 or 2;
R is hydrogen, fluoro or Cl-c6 alkyl;
R1 is hydrogen, cl—c6 alkyl or C2-05 alkenyl;

5 is hydrogen, Cl—C6 alkyl, C2-C6 alkenyl, Cl-c4
alkylaryl where aryl may contain 1 or 2 hetero-
atoms selected from N, O or S optionally substitut-
ed by halogen, CN, CF3, Cl-—C6 alkyl, Cz-c6 alkenyl
or Cl-c4 alkoxy; or :

1 and R2 may together form a 5- or 6- membered

ring which may contain 1 or 2 heteroatoms
R3 is halogen, CF3, C1-06 alkyl, CZ-C6 alkenyl,
NR5R6, C0R7, 5- or 6-membered aryl which may
contain 1 or 2 heteroatoms selected from N, O or S
and being either (i) optionally substituted by one
or more substituents independently selected from
halogen, CN, CF3, cl-c6 alkyl, CZ-C6 alkenyl or

This Sheet Has Been Replaced
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Cl-c4 alkoxy or either (ii) fused at two adjacent
carbon atoms to an aryl ring, said aryl ring being
optionally substituted by one or more substituents
independently selected from halogen, CN, CF C
c6 alkyl, CZ—CG alkenyl or Cl-c4 alkoxy;

3’ ~17

is hydrogen or halogen;
is hydrogen, Cl-c6 alkyl or Cz-c6 alkenyl;
is cl-c6 alkyl or C2-C6 alkylen; or

and R6 may together form a 5- or 6- membered ring
which may contain 1 or 2 hetercatoms selected
from N, O or S;

is hydrogen, Cl-c6 alkyl, CZ-C6 alkenyl, Cl-c4
alkoxy, NR8 R9 or 5- or 6~ membered aryl which
may contain 1 or 2 heteroatoms selected from N, O
or S optionally substituted by one or more of
halogen, CN, CF3, C]_-C6 alkyl, Cz-C6 alkenyl or
cl-c4 alkoxy;

and R9 are each independently hydrogen, Cl-c6
alkyl, Cz-c6 alkenyl, 5~ or 6~ membered aryl which
may contain 1 or 2 heterocatoms selected from N, ©
or S optionally substituted b? halogen, CN, CF3,
Cl-c6 alkyl, CZ-C6 alkenyl, Cl--c4 alkoxy or may
together form a 5~ or 6- membered ring containing
1 or 2 heteroatoms selected from N, O or S;

an enantiomer or a pharmaceutically acceptable salt there-

of.

A preferred group of therapeutically active compounds of

formula

I are those wherein R1 and R2 are each independent-

ly hydrogen, n-propyl, i-propyl or cyclopropyl and R3 is a

This Sheet Has Been
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pharnace&%&%ﬂ%ﬂ#’*&r‘”’ifions According to the present invention the
Qonpound% df the formurajl qwill normally be adninistered arally, rectally
or by i nj Cta (Zrbﬁw'p ¢ fiorim of pharmaceutical preparations conprising the
active ingriedient either jag a tree base or a pharnmaceutically acceptable
non-t oxi ¢ abrd—addftrﬁﬂnsalt, e.g. the hydrochloride, hydrobrom de.

| act ate, fcetate. phos- sul phate, sul phamate. citrate. tartrate,

oxal ate a ]

dosage form

FoES, a'sféi%f’ SSEEY, FiS T e R ST T

active substianmeopyl/] axgipiepel henviewty D, i—MDB%-@uMQMdof t he

preparation,
preparations
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pr epar at i onsPreA¥hAnd f%%rqmélr RRPhex rIéW%?Fred gq%ubrb'éldﬁ}éen

phar maceut i Caty PreERAr Fn&mngl
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UGl of 1 i BEcHRERY] A I in the

conpound ma

be

f or m of dosggyb nits fo or%; Ilcatl
"ﬂl‘ IJa%t

m xed with

e sele

T R O
-propyl or alkenyl e. g. l-propenyl and allyl. Another

preferred group of active compounds are those wherein R4

is halogen in 8 position as well as enantiomers thereof.

Compounds of formula I wherein R3 is CN, COOH, COCl, COBr,
NH2, N3, No2 or SO3CF3 are new intermediates for prepara-
tion of the therapeutically active compounds of formula I.

g1;g6 alkyl in formula I representing straight, branched
and cyclic alkyl groups having 1 to 6 carbon atoms, for
example methyl, ethyl, n-propyl, i-propyl, n-butyl, i-
butyl, t-butyl, n-pentyl, i-pentyl, t-pentyl, neo-pentyl,
n-hexyl, i-hexyl, cyclopropyl, cyclobytyl, cyclopentyl,
cyclohexyl, methylcyclopropyl, ethylcyclopropyl, methyl-
cyclobutyl. Preferred a}kyl groups have 1 to 4 carbon
atoms.

gzzgs-alkenxl in formula I representing straight or
branched carbon atoms chains having 2 to 6 carbon atoms
and containing one or two double bond, for example allyl,
propenyl, isopropenyl, butenyl, isobutenyl, pentenyl,
isopentenyl. Preferred alkenyl groups have 2 to 4 carbon
atoms and one double bond.

91;94 alkoxy in formula I representing a straight alkoxy
group having 1 to 4 carbon atoms, for example methoxy,
ethoxy, propoxy or butoxy, preferably methoxy and ethoxy.

€24 alkylaryl where aryl may contain 1 or 2 heteroatoms
selected from N, O or S in the definition of R, in formula
I representing an aryl residue having 3 to 12 carbon atoms
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nitol. starche suc as"pthto starch, corn starch or anyl opectin.

cel l ul ose defi vat1&¢mv ®oBi nder such as gel atine or polyvinyl pyrrolidene.
and a | ubrichn} such as magnesi um st earate. cal ci um stearate,. pol yet hyl ene
gl ycol, waxes, =par==affrm==and the |ilge, and then conpressed into tablets.
It coated taplets are required, the cores, prepared as described above. nay
be coated with a CONCentrated sugar solution which may contain e.g. gum

ar abi c. ge'a&hn%heta&ematlbl&aagugm@!%@ﬂxanaqn &herlhkﬁetékbseaﬁgively,
the tablet can be cggte w.th 9|&@°§% known the man skill d in the
|

art, di ssol vé8leRtedr £2Mm ¥y §§ﬁi@r§BP§éﬁtergn1??B?e ¥fdorgani c
Zolvents Eygt&uﬁbhtn&ylbeaadﬂed laQ kiyllese chadhi hgoihg mrdeL4teafBaﬂlly

i stinguis t ween t et ai_ni rent ac Lve_substances or
di f ferent anﬁ%ﬁp§ sf tﬁ 52&?@8 %%B&Hdg%e ar°ﬁ8 1EhELRPlaY aPPon of
sof t gelatlnsubapsmh&ed byeoaetnwemaubsthmatmaiebetadﬁiuedomethyk g. a
veget abl e oi I yl.en ol o[ ne; sukes~ma tain
granul es of bﬁ Q |§§E§u8§tg%%%*&glﬁb ef%H ?hb Bgagﬁegl FEOXIE?T
exci pients fof- Babm6$§Yé.geth&@bo?@°?§3ocﬁ@ﬁ@gealkenﬁltQLQ mahdyloel .
starches (e. gropehgto %&agﬁhc C QMR oA e £l aB I@HEﬁ&tH)anE?bku 828

derivatives or gelatlne ui ds or sen1so I ds of the drug

filled into R&F&téepatﬁﬁém€§6§up sultables aayl uﬁFPBPFanrggrﬁh abbY1Cat|on

can be sol ut a@R3 atreSpheaRdi,onaphitylgn Biphengngr elibAyt hefhioym, opyryl,

Suppos'tor'e%yrimidyl and pyrridinyl. Preferred C,-C4 alkylaryl groups

are unsubstituted and substituted phenylalkyl groups
wherein the alkyl group is a straight or branched alkyl
having 1 to 4 carbon atoms and the aromatic ring may be
substituted by one or more of fluoro, chloro, bromo, iodo,
nitrile, trifluoromethyl, methyl or ethyl in meta and/or
para position. For example benzyl, phenethyl and phenyl-~
propyl, especially preferred is phenylpropyl.

Halogen in formula I representing fluoro, chloro, bromo,
iodo, preferably fluoro, chloro and bromo.

5- or 6-membered aryl which may contain 1 or 2 heteroatoms

selected from N, O or S and being either (i) optionally

substituted by one or more substituents independently
selected from halogen, CN, CF3, Cl-c6 alkyl, CZ—C6 alkenyl
or Cl-c4 alkoxy or either (ii) fused at two adjacent carbon
atoms to an aryl ring, said aryl ring being optionally

substituted by one or more substituents independently
selected from halogen, CNf CF3, Cl-c6 alkyl, Cz-c6 alkenyl
or cl-c4 alkoxy; in the definition of R3 in formula I
representing either (i) substituted or unsubstituted
phenyl, thienyl, furyl, pyridyl, pyrimidyl, pyrazinyl,
pyradazinyl, thiozolyl, isothiozolyl, oxazolyl, isoxazolyl,
imidazolyl, pyrazolyl, piperazinyl or morpholinyl or either
(ii) substituted or unsubstituted quinolyl, lsoqulnolyl,

quinazolyl, quinaxazolyl or indolyl.
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conprising t 1 phgkiamce in admi xture with a neutral fatty base, or
gel ati ne rec?gﬁﬁqajﬂﬁyﬁgi ﬁ'“$ising the active substance in adm xture with
veget abl e oi &ﬁgéﬁﬂf n oij . Li cuid preparations for oral application
may be in the %@éps gr suspegsions, for exanple solutions con-
taining fron cout 0.2%to gbaqut 20% by wei ght of the active substance
herei n descr} béd,” tHé balance {bei ng sugar and ni xture of ethanol, water,

gl ycerol and: Eﬁgﬁ&éﬁg&L{ﬂgﬂﬂﬂ.l Optionally such liquid preparations may
contain CO|O%FIH% %g Ay i ng.ag h d

car boxymet hyk " Q8 CR-CHe ' '

the man in tBelected froSo u Dons BonnpahendefahlamphloﬁthnngyandJEQtlon
can be prepaied agu wa ubleg

maceut i cal |y 0o foapaRacd EppEepehti g pREnd1 oL AT AR GrRDS pyriav],
concentratloﬁYGﬂmﬂﬁU%»aBUEﬁZ@ngirt§Y§bééﬁl§E¢bbyhmézgﬁvl,Tﬁ§§§h$éFQﬂYéms
may al so Conb@('a'&o&ryqb' s2kBE0292Nt $mdBdaen yhyf b@&heamen&p@?gzﬁﬁyl
conveni ently be o- vi.deo in Vvarious cosage unit anpoule &bl e
dai |y doses BPrphelid¥dounds of the invention in therapeutlcal treatnent of
humans are about 0.01-100 ngy/ kg bodywei ght at peroral adm nistration and

0.001-100 ”gﬁﬁ%nEﬂgé“%kgghi%%bR%r%”t%&ak-me ggghrgghaggtructures
formed by R, and R, or Re and Re. OF R,_and Rg respectively
and the nitrogen atom and which may contain a further

hetercatom selected from N, O or S are piperazine,
morpholine, pyrrolidine, pyrrole, pyrroline, imidazole,
imidazoline, imidazolidine, pyrazole, pyridine, pyrazine,
pyrimidine, pyridazine.

The compounds of the invention have one or two assymetric
carbon atoms. When R is hydrogen the compounds have an
assymetric carbon atom adjacent to the nitrogen atom i.e.
C3 and when R is Cl-c6 alkyl the compounds have an
assymetric carbon atom adjacent to the nitrogen atom and
an assymetric carbon atom adjacent to the alkyl group
i.e. C4. Thus, the compounds exist as two or four optical
isomers i.e. enantiomers. Both the pure enantiomers,
racemic mixtures are within the scope of the present
invention. The therapeutic propérties of the compounds may
to a greater or lesser degree be ascribed to the racemate
or to the enantiomers occurring.

Both organic and inorganic acids can be employed to form
non-toxic pharmaceutically acceptable acid addition salts
of the compounds of this invention. Illustrative acids are
sulfuric, nitric, phosphoric, oxalic, hydrochloric, formic,
hydrobromic, citric, acetic, lactie, tartaric, pamoic,
ethanedisulfonic, sulfamic, succinic, methylsulphonic,
propionic, glycollic, malic, gluconic, pyruvic, phenyl-
acetlc, 4-aminobenzoic, anthranilic, salicylic, 4-amino-

This Sheet Has Been Replaced
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Wor ki ng exaﬁ&ﬂuﬂC£4hF ﬁﬁiﬁﬁllomﬁng exanples will further illustrate t he

l.nventi on. anple 17 3- D!propylanino-S-trifIuoronethanesulfonylchronan
3- Di propyl aj po. ﬁémuﬁwﬁw&c rogman (Thorberg et al. Acta Pharm Suec.
24[1987)) (i

nnnl) and N, N- g'netnylaninocpyridine (0. g. 0.75
mol ) were ji - FEHENL met hyl e gdichloride (CHerr]C[err])andcool ed
to -30[err] 2 4 6- CD||IdInS (0.75 mL 5.7 nmmol ) was added fol |l owed by

L1111 uor onel e ST MICTaRR kbl HiodkiREohbnIhesttuh ey vas

stirred at for hour 8 hén al | owed reac
t enper at ur e. n?éf“&t OB Cua S YRE SV E thienie S¥dFORIS NReBeeRes P 1EPNd g - WP h

Na[ err] ST er i 1dthediaFenicsd s FdniNges. nﬁfﬁltﬁdleﬁe%@lk%w:.@' Was fl nal |y
purified by flash chronato rg&h si li.ca eI) elutio mnth
acet at er hexaRSCPI®IMNCa| FY<d sy3£apisy, rdgyaMateic an Blnzoic
acids. These salts are readily prepared by methods known
in the art.

Methods of Preparation

The compounds of the formula I may be prepared by the
following processes constituting a further aspect of the
invention.

-,

a. Converting a compound of formula II

R\ * R !
4
SO > :
N/‘ N/]
Y R N N
RZ (02 R Rz
11 IA

wherein Y is a leaving group such as trifluoromethane
sulfonate (OSOZCF3), halide e.g. Cl or Br, and X, R, R
R, and R4 are defined as above by substitution of the
group Y to a carboxy group C0Z2, wherein Z is Cl, Br, OH,
ORp where Rp is Cl-C6 alkyl to formation of a compound of
formula I wherein R3 is coz, (1Ia).

1'

The compound of formula II can be converted to the compound

of formula IA by the following catalytic cycle. Metal M°

should be a zerovalent transition metal, such as Pd or Ni

with ability to undergo oxidative addition to aryl-Y-bonds
e ... ..e.a. the aryl-SO3CF3 bonds. M° may be generated in situ

This Sheet Has Been Replaced

M




oSt

46 NOV 1996

11

from MII. The aryl-co--mII

carbon monoxide (CO).

~-Y are formed by treatment with

n‘/
~

| RN
P l
R X N
Y 4 1 \
1 ~ - K
. V) .
Re

.n° g

¢~ R 2
A\ B A
L2 &
Ry . R, X
Pal YH
c R %, L
RS ts_ R R
1 2
0 2 v
1A :

Further reagants are an alcohol such as alkanol e.gq.
methanol, ethanol, an amine base such as a trialkylamine
e.g. triethylamine in an inert organic solvent preferen-
tially a polar aprotic solvent such as dimethylformamide
(DMF), dimethylsulfoxide (DMSO), aceton, acetonitrile etc.
The reaction is normally performed at a temperature between
+40 to + 120°C and at a pressure between 100 to 500 KPa.
Optionally followed by hydrolyze and treatment with a
thionyl halide e.g. thionylchride to obtain the
corresponding acid halide derivative.
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ENT SHEET

Exanpl e 2
3= Di propyl
nmol ) was
sol ution

O3 aanUr5 met hyl oxycar bonyl chr oman

H@g&é aé%gr pnet hanessul fonyl chroman (Exanple 1; 4.43 g. 11.6
5S 0

Lt di met hyl f or mam de/ el hanol 8:2 and the

mrol ). 1, 34bi

degassed.(10_mm Hg. 20[ery]C, 15 mn). PdOAc[err] (78 ng, 0.34
S- dlphenyl ‘phosphi nopr op (1 41 ng. 0.34mmol) and

triethylanrﬂnga—«ﬁtmaaﬁmﬁﬁn.) were then added. The m xture was heated to

70[err]C und

cool ed, dil ut ed w%@%ﬁﬁgne ?%ﬁ;é rf%ﬁg e‘gnvh\#%fso\qgég if*\lgt I One‘?vfﬁs?

dried with N&@@M@hpﬁh@t@lﬂmeﬂmssm oil was purified

A reaction as the catalytic cycle using a zerovalent
transition metal Mo, such as Pd, or Ni with ability to
undergo an oxidation addition to 2-Y, wherein 2 is defined
Cl, Br, OH or ORp where Rp is Cl-c6 alkyl and Y is a
leaving group such as SO3CF3 and halide, treatment with
carbon monoxide followed by addition of a compound of
formula III, wherein X, R, Rl' R2 and R4 are as defined

under formula I.

1A 11

The Z-CO-MII-Y can also be formed from Z-COCl directly.

The reaction conditions and reagant are the same as
described in method a. above. Hydrolyze of suitable carbo-
xylic acid ester forms the free acid, which can be con-
verted to its acid halide derivative.

c. Converting a compound of formula II
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by flash c@@q

1:8. Yiel

3.Di orocvl a

(Exanple 2
nmg, 1.5 mm
hours, cool

iﬁéﬁqgﬁgﬁh%?ﬁ 7t ca gel) by elution with ethyi acetate/hexane
.*—‘;"1'2%"""]\’/{5;-:156«—- [err]C (HO -salt). ExanplThisSheet Has Been

Repl
no- 5- c&a%@g‘ro lichr oman 3- Di or ooyl am n - arcgﬁan
0o &NOV 1739 nof ) was dissol ved in 10 ” (60
refiu 5

in 2 nL Hery] O was added. The m xture was
, 111tered through Celite [err] and evaporated to dryness. The

resi due was

refluxed in err] (5 nL 68 mol) for 30 m nutes. The excess

SOCl [err] was then renoved in vacuo to give

3-di propyl am no-5-chloro

nyl oroman "HCL as a gum The pal e, brown gum was

di ssol ved in e PO 50 m), and a str &g giZKHrs ™8) was
i ntroduced during he sot;tion mas\yash.s mﬁth R
Na[err] HCO err], di err]andAvapdps ed’ Qess” The

oil was purified b

ography (silica
Y R Ry N R 2

I1 IB
wherein X, R, Rl’ Rz and R4 are as definéd above and Y is
a leaving group such as Cl, Br or SO3CF3 by treatment with
a cyanide reagant such as cupper cyanide {(CuCN) to obtain
a compound of formula I wherein R3 is CN. The reaction with
cyanide reagant is performed in an inert organic solvent
such as dimethylformamide, hexamethylenphosphotriamide
etc. at a temperature between 20° to 200°C preferrably
between 50° to 150°C and at normal temperature.

d. Amination of a compound of formula IA

z R Ro

Ia - IC

wherein X, R, Rl' R2 and R4 are as defined above and Z is
Cl, Br, OH or ORp where Rp is Cl-c6 alkyl.

If the compound of formula IA is a carboxylic acid ester
it must first be hydrolyzed to form the free acid. The
free acid is then transformed into the amide IC via its



154. 9 136,
11.7. EXa
title corfpa
starting if
di net hyl a
137. 4. 125.

5 3-Dicro

0- WA davik acet at e/ hexane 1:4. Yiel dTQ‘ télas]a&; 132. 0
%%§ﬁg%g§ 119.1 118.6 67.8 53.0 52.5 25. FT

| & Per do Ian1no 5-N. N—dlnethylcarba The
nd.was _prepaned anal ogo ﬁ@to t he procedure used I e 3

rom 3- di'propylanijno- 5-net onycarbonylchronan and substituting
of NHerr] (g). [err] GNVR 189.3 170.3 149.9

e —{e—kh-p
At hdZieg der ol Je 4y 2 4o di o0 de 20l dbidedfortaindam! ©

am no- I SOOr ovcar
amine NR8 Y, where R8 and R9 are as deflned under formula

I, in a nonpolar aprotic solvent e.g. toluene, benzen at
reflux temperature between 0 to 100°C.

e. Wittig reaction to formation of a compound of formula
I where R3 is a CZ-C6 alkenyl group (IE)},

x
Re (&
L. —
\
R
.COR7 R e
ID IE

A S-carboxy chroman/thiochroman derivative, where X, R,
Rl' R2 and R4 are defined as above and R7 is alkyl defined
as above (ID) is converted by using a dipolar reagant such
as alkyltriphenylphosphonium halide to formation of a
corresponding alkenyl group (IE).

f. Catalytic hydrogenation of a 5-alkene chroman/thio-
chroman derivative of formula I wherein Ry is a C,-C¢
alkenyl group by using H2/Pd, HzlPt or H2/Raney Ni to
formation of corresponding chroman/thiochroman derivative
of formula I wherein R3 is cl-c6 alkyl (IF).

g. Substitution of a S5-bromo-chroman/thiochroman
derivative by treatment with an appropriate stannic tri-
alkyl reagant in presence of a zerovalent metal preferrably
palladium (Pd°) to obtain a compound of formula I wherein
R, is Cl—c6 alkyl, Cl-c4 alkenyl or aryl, in presence of
carbonmonoxide (CO) is formed a compound of formula I



The title conﬁ@ﬁ@ﬁgﬁﬁg‘m '§g$ anal ogous to the procedure used in Exanple
3-starting from:3«d - ;Jh - 5-net hyl oxychroman. M 225-230[err]C

(HO -salt). E>mgg g br poyl am no- 5- N- net hyl car brroyl chr oman The
title conpound @@3% hnpl ogous to the procedure used in Exanple 3
starting from _-d|oroovlan1n3- 5- et hyl oxycar bonyl chroman and substituting
nmet hyl am ne "|n place of Fgerr] (9%. Mo 95-97[err]C (oxal ate).
Exanmpl e 7 Q-5-acet| ychroman

wherein R3 is COR7 wherein R7 is Cl-C6 alkyl, CZ-C6 alkylen
or aryl.

The substitution may be performed by one of the following
ways:

This Sheet Has Been
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3-Di oropyl_vn- ARG Gr %ﬁlchron&n HCl (4.42 g, 13.4 mol ). prepared
f+om 3-di ptopyl anino- 5- neth [ oxy- carbonyl chroman (Exanple 2) anal ogous to
the procedir ¢ u&éd&@%? Ib 3, indry tetrahydrofuran (20 m). was,
added to af p ‘e-for med sol ut |En of 116 hi um di net hyl cuprate: prepared from

MeLi and ;I -1 200+ RE tetr.hydrofuran at 78[err]C. The solution was
stirred fot 15 m_nut es_at [err]C and was then allowed to reach room
tenperature during 1 C "minutes. Then, 30nL Herr]O was slowy added. The
organi ¢ phakk was decanted, dried mﬁth Na[err] SO err] and evaporated to
dryness. The residue was purified by flash chromat ography (silica gel) by
elution with ethyl acetate/hexane 1:8. The

R v !+ Gringard reaction
< f ¢.9. KgBr/ether " |
NN R 2. %0 (alkydhalig
e 9. S0 (CH,).8r S
Br R ‘ )
P4
Sn(CH,),
o
d
3’0 -30 cr,/Pd ;
X
R
A
R
R, z
2)
X
R, ; |
Snfaliy) )R, /Pg” &7
A e Sn(CH Ry/Pa )
\R } ~/ '
Br R ‘ \\
Ry 2
Snlalkyl},R,/PaICO
e.q Smc"j)} i/Paute
. X
a\
_ -
This Sheg i )



- 14 - '\:ir‘\wff*zf . '5 crystallized as salt fromethyl acetate. M
106-108[ er anpl e 8

17

h. Converting the 5-carboxy chroman/thiochroman deriva-
tive of formula I

X X
RS - Ry s
R
1
NG A /
r N

\*z N R,

coz R COR, R

where X, R, Rl' Rz and R4 are defined as above and 2 is
Cl, Br by using R7Li wherein R7 is alkyl, alkenyl or aryl
as a cuprate reagant to obtain corresponding 5-keto-
chroman/thiochroman derivative. Suitable R7Li used is
alkyllithium e.gq. CH3Li, alkenyllithium e.g. CHchLi or
aryllithium e.g. phenyl-Li. The reaction is performed in
an inert organic solvent preferrably a nonpolar aprotic

solvent such as ethers e.g. diethyl ether, tetrahydrofuran
at a temperature between -50° - +50°C.

i. Hydrolysis of a compound of formula I, wherein R3 is
CN (IB)

CN

‘IB ' IA
This Sheet Has Been Replaced




pRol LALLM L AREE] .
3-Di propovla -C 19 .pglcarbonvlchronan The title conpound was
prepared a alogg§§NﬁQ<E?§ cedure used in Exanple 7 substituting lithium
di cycl opro.} prate Chg Chem . 41 (22). 1976) in place of lithium
di met hyl cupr at-es— Qniei[ rr] C (oxqgate). Exanple 9
3- Di or covl am no- 5. tertbutylc rbonylchronan The title conpound was
prepared analogous—to- ®cedure used in Exanple 7 substituting |ithium
di-terbutyl- cuprate (fromtertbutyllithiumand CuBr[err]Me[err]S) in place
of |ithium dinethyl cyprate, 118- 120[ err] C (oxal at e) Exarnol e 10
wh eré&n % lpr and R[ J g éef%ned above opt?onally
followed by treatment Wlth a thionyl halide e.g. thionyl-
chloride, thionylbromide to obtain a compound of formula I

wherein R3 is COZ where Z is OH, Cl or Br.

j. Substitution of a compound of formula I, wherein R
is CN (IB)

3

IB 1D
wherein X, R, Rl' R2 and R4 are defined as above by treat-
ment with an appropriate organometallic reagant pre-
ferentially an organolithium such as R7Li or a Gringard
reagent such as R7Mg halide in an inert organic solvent
preferentially a nonpolar aprotic solvent such as bensen,
ethers e.g. diethylether, tetrahydrofuran followed by
hydrolysis of the intermediate complex to obtain a compound
of formula I wherein R3 is COR7 where R7 is Cl-c6 alkyl,
Cz-c6 alkenyl or aryl.

k. Hydrogeneration of a 5-alkene thiochroman/chroman
derivative of formula I wherein R3 is a C2~C6 alkenyl group
by using Hz/Pd, H2/Pt or Hleaney Ni or potassium azodicar-
boxylate to formation of corresponding thiochroman/chroman
derivative of formula I wherein R3 is Cl-—c6 alkx}lh
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3-Di prcovlk!

pr epared 4
magnesi um

CuBr[err]ﬁ@[

(oxal ate).
The title

| S“‘F@C’Yﬁyﬁ

miupgﬁﬁgf¢arbonvlchronan The titl
TG theip!ocedure used in Exanple 7 substituting

e conpond was

ate (fromisopropyl magnesi um chl ori de and

no- 5- (4-f1 uorophenvl carbonvl) chronman

Mp 60-62[err]C

conpound was pregared anal ogous to the procedure in Exanple 7.

substituti

R aEge ST it

magnesi um brom de and Cul)
98.3-9. 4] erk] C (Gonventdng a compound of the formula (II)

Y X ’,
RN | s
~ e
\
Y R "2

(I1)

ie of I|th|%p1dunethylcuprate
£&maﬂ*w&&~«-3urncovlaﬁ

| uoroph- enyl)cuorate (from 4-fl uorophenyl
| 'ithiumdinmethylcuprate. M

in place of

wherein Y is a leaving group such as trifluoromethanesul-

phonate (Tf), phosphonate, halide such as Br or J and R, R

1

and Rz_are defined as above by substitution of the group Y
to R3 where R3 is a Cz- 6 alkenyl group (IE).

The compound (II) may be converted to (IE) by reaction with
a transition metal, such as Pd or Ni with ability to form
ligand complex and undergo oxidative addition. A suitable
alkenyl-substituent can be introduced via a sultable tri-
alkylalkenylstannane.
Further reagents are an amine such as triethylamine and
lithiumsalt e.g. lithium chloride. The reaction is preferen-
tially carried out in a polar aprotic solvent such as di-
methylformamide, dioxane, acetonintril or dimethylsulfoxide
at a temperature between +40 to +120°C.

m.

Converting a compound of the formula (II)

X
A
l\\k
i 4
R
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Exampl e 12r”$% g (2- thienyl carbonnvl chroman The title
conpound s ipr us to the procedure used in Exanple 7
substltutrﬁg I|§%ﬂ§@ﬂé§?§ ﬂhlenyl) cuprate (from2-thienyllithiumand Cut)
in place atilgth |um-di- ﬁuprate.aﬂb 87-88.5 (oxalate). Exanple 13
3-Di orcpyla no- 5- |soprocenvlchronan thhyltrlphenylgr?sphgnlunbron1de
0.62 1. - ﬁ”‘solved I n dr et et her_ (20 under _ni trogen
gt anb?ent FOREEAT: & g ﬁd Faydng ﬁﬁoﬁ Su QSNFrIf% ﬁﬁﬂpfh®@§53&ded and
t he sol uti opheaatet (Tfdd Phosphomate, :hdmlﬁecspyhaasngm5cacety@arg

;E)éa[nﬁ: g 7 BdtR garé 4R e PS5 rlves Yy §lnst i8¢ 13y Etor%ylth%t Do é m)
to 5- or 6-membered aryl (Ar) which may contain 1 or 2
heteroatoms selected from N, O, or S being either substituted
or fused at two adjacent carbon atoms to an aryl ring as
defined above to formation of a compound of formula IF.

The compound (II) may be converted to {IF) by reaction with
a transition metal, such as Pd or Ni with ability to form
ligand complex and undergo oxidative addition. A suitable
aryl-substituent can be introduced via a suitable trialkyl-
arylstannane or aryl-boric acid reagents. _

Further reagents are an amine such as triethylamine and
lithiumsalt e.g. lithium chloride. The reaction is preferen-
tially carried out in a polar aprotic solvent such as di-
methylformamide, dioxane, acetonitril or dimethylsulfoxide
at a temperature between +40 to +120°C.

The following method describes one way of obtaining the
intermediate of formula IB

0
NH, 1) NaN0,/H+ 0y coocH
-2 3 NBS
@ , 2 -
'~ CHsy 2) CICH,CO0CH3/K2C03 CH3
C1 c1
(1 0.
EH2C00CH; “CH.,COOCH
, .
CHZBr CH2CN
c1
o‘cu COO0H
2 A:zlJ/NaOAc
(]
Reductive
CuCN amination X 2
—_— - .
o 0 P :
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REPLALEMBN L sHbEL
sol ution S added to the 'reviously formed Wttig-r nt. The m xture was
stirred at lanbi NO¥YP®6 atiune overni ght. The sol ution e Replbdda
t ol uene an ed with watler. Drying of the organic p m
Na[ err] SO rr‘*aﬁﬁ“§V§bora idn to dry. ?fss gave a solidi naIIy
~purified byl fl ash _chromatogrdphy by etution with ethyl acetate/hexane 1:
The col lectéd fractions mere ezggorated and gave the title conpound as a

(L0535 B AN L 6 g 48 6 B

3- Di propyl am no- 5- am nochr oman

3- Di pr opyl anpi@rka el X fdupmen (Exanple 2: 1.0 g, 3.4 mml) was
di ssol ved iﬁ—ﬁETﬁﬁﬁﬁT‘TZU‘%%%&ggg%?ﬁﬁrhydroxide (0. 16 g. 4.1 mol) in
water (1.0 m) was added and the solution was refluxed with nitrogen

overni ght. According to the present invention the compounds of the

formula I will normally be administered orally, rectally or
by injection, in the form of pharmaceutical preparations
comprising the active ingredient either as a free base or a
pharmaceutically acceptable non-toxic acid addition salt,
e.g. the hydrochloride, hydrobromide, lactate, acetate,
phosphate, sulphate, sulphamate, citrate, tartrate, oxalate
and the like in a pharmaceutically acceptable dosage form.
The dosage form may be a solid, semisolid or liquid prepara-
tion. Usually the active substance will constitute between
0.1 and 99% by weight of the preparation, more specifically
between 0.5 and 20% by weight for preparations intended for
injection and between 0.2 and 50% by weight for preparations
suitable for oral administration.

To produce pharmaceutical preparations containing a compound
of the formula I in the form of dosage units for oral
application, the ‘selected compound may be mixed with a solid
excipient, e.g. lactose, saccharose, sorbitol, mannitol,
starches such as potato starch, corn starch or amylopectin,
cellulose derivatives, a binder such as gelatine or poly-
vinylpyrrolidone, and a lubricant such as magnesium stearate,
calcium stearate, polyethylene glycol, waxes, paraffin, and
the like, and then compressed into tablets. If coated tablets
are required, the cores, prepared as described above, may be
coated with a concentrated sugar solution which may contain
e.g. gum arabic, gelatine, talcum, titanium dioxide, and the
like. Alternatively, the table can be coated with a polymer
known to the man skilled in the art, dissolved in a readily
volatile organic solvent or mixture of organic solvents.
Dyestuffs may be added to these coatings in order to readily
distinguish between tablets containing different active
substances or different amounts of the active compounds.
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For the preparation of soft gelatine capsules, the active
substance may be admixed with e.g. a vegetable oil or poly-
ethylene glycol. Hard gelatine capsules may contain granules
of the active substance using either the abovementioned
excipients for tablets e.g. lactose, saccharose, sorbitol,
mannitol, starches (e.g. potato starch, corn starch or
amylopectin), cellulose derivatives or gelatine. Also liquids
or semisolids of the drug can be filled into hard gelatine
capsules.

Dosage units for rectal application can be solutions or
suspensions or can be prepared in the form of suppositories
comprising the active substance in admixture with a neutral
fatty base, or gelatine rectal capsules comprising the active
substance in admixture with vegetable o0il or paraffin oil.

Liquid preparations for oral application may be in the form
of syrups or suspensions, for example solutions containing
from about 0.2% to about 20% by weight of the active sub-
stance herein described, the balance being sugar and mixture
of ethanol, water, glycerol and propylene glycol. Optionally
such liquid preparations may contain colouring agents,
flavouring agents, saccharine and carboxymethyl-cellulose as
a thickening agent or other excipients known to the man in
the art.

Solutions for parenteral applications by injection can be
prepared in an aqueous solution of a water-soluble pharma-
ceutically acceptable salt of the active substance, prefer-
ably in a concentration of from about 0.5% to about 10% by
weight. These solutions may also contain stabilizing agents
and/or buffering agents and may conveniently be provided in
various dosage unit ampoules.

Suitable daily doses of the compounds of the invention in
therapeutical treatment of humans are about 0.01-100 mg/kg



The solutidgf"V A s *to dryness. toluene (20 m) mﬁssggg g
the sol utidn [wa jo dryness. The residue was d

t ol uene 20 |ni}; ojpgoryl azide (1. 87 g, 6.8 nno

t he sol utign jwas reIqued hom 2 hour Met hanol (2.0 m)

reflux was {contimnued for" x h@urs g3so|ut|on was cool ed, mashed mnth
wat er and eXLLacLed~mmLhmdngte HG (ag.). The acidic water phase was

neutralize n c n T, ]| e was
vt o ot a8 e EELATAAN I SErhELUR g TBo04EL 160 ERG
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Example 1
3-Dipropyvlamino-5-trifluoromethanesulfonylchroman

3-Dipropylamino-5-hydroxychroman (Thorberg et al. Acta Pharm.
Suec. 24(1987)) (1.4 g, 4.0 mmol) and N,N-dimethylamino-
pyridine (0.1 g, 0.75 mmol) were dissolved in 50 mL methylene
dichloride (CHZClZ) and cooled to -30°C. 2,4,6-Collidine
(0.75 mL, 5.7 mmol) was added followed by trifluoromethane
sulfonic anhydride (1.0 mL, 6.0 mmol). The solution was
stirred at -20°C for 3 hours and then allowed to reach
ambient temperature. The solution was washed with agueous
NaHCO,, '
pale yellow oil was finally purified by flash chromatography
(silica gel) by elution with ethyl acetate/hexane 1:9.
Yield: 55%, Mp 125-127°C (oxalate).

dried with Nazso4 and evaporated to dryness. The

Example 2
3-Dipropylamino-5-methyloxycarbonylchroman

3-Dipropylamino-5-trifluoromethanesulfonylchroman (Example
1; 4.43 g, 11.6 mmol) was dissolved in 80 mL dimethylforma-
mide/methanol 6:2 and the solution was degassed (10 mm Hg,
20°C, 15 min). PdOAc2 (76 mg, 0.34 mmol), 1,3-bis-diphenyl-
phosphinopropane (141 mg, 0.34 mmol) and triethylamine (3.5
mL, 25 mmol) were then added. The mixture was heated to 70°C
under CO atmosphere and stirred for 5 hours. The solution
was cooled, diluted with toluene (200 mL), washed with
agueous NaHCO3, dried with Nazso4 and evaporated to dryness.
The oil was purified by flash chromatography (silica gel) by
elution with ethyl acetate/hexane 1:8.
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| e.16 _3-Di prcovl am no-5-azi dochr oman
(hydrochlondg)b propgRamlno S-methyloxychroman (Example 2; 400 mg, 1.37

mmol) was dissolved in 10 ml methanol and NaOH (60 mg, 1.5
mmol) in 2 mL H,0 was added. The mixtuﬁe was refluxed for 5
hours, cooled, filtered through Celite and evaporated to
dryness. The residue was refluxed in SOCl2 (5 mL, 68 mmol)
for 30 minutes. The excess SOCl2 was then removed in vacuo
to give 3-dipropylamino-S5-chloroformylchroman*HCL as a gum.
The pale brown gum was dissolved in CH2c12 (50 mL), and a
stream of NH3 (g) was introduced during 2 minutes. The
solution was washed with aqueous NaHCOa, dried with NaZSO4
and evaporated to dryness. The oil was purified by flash
chromatography (silica gel) by elution with ethyl acetate-
/hexane 1:4. Yield 80%, 13C-NMR: 172.0 154.9 136.5 126.9
120.4 119.1 118.6 67.8 53.0 52.6 26.1 22.4 21.9 14.1 11.7.

3- Di or coyl

Example 4 .
3~dipropylamino-5-N,N-dimethylcarbamoylchroman

The title compound was prepared analogous to the procedure
used in Example 3 starting from 3-dipropylamino-S5-methyl-
oxycarbonylchroman and substituting dimethylamine (g) in
place of NH3 (g). 13C—NMR: 189.3 170.3 149.9 137.4 126.7
126.1 124.9 65.8 64.7 48.2 47.7 30.7 26.0 15.1 10.9.

Example 5
3-Dipropylamino-5-N,N-diisopropylcarbamoylchroman

The title compound was prepared analogous to the procedure
used in Example 3 starting from 3-dipropylamino-5-methyloxy-
chroman. Mp 228-230°C (HCl-salt).
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Example 7
'3-Dipropylamino-5-acetylchroman

3-Dipropylamino-5-chloroformylchroman*HCl (4.42 g, 13.4
mmel), prepared from 3-dipropylamino-5-methyloxycarbonyl-
chroman (Example 2) analogous -to the procedure used ih
Example 3, in dry tetrahydrofuran (20 ml), was added to a
pre-formed solution of lithium dimethylcuprate; prepared
from MelLi and Cul, in 200 mL tetrahydrofuran at -78°C. The
solution was stirred for 15 minutes at -78°C and was then
allowed to reach room temperature during 10 minutes. Then,
30 nmL Hzo was slowly added. The organic phase was decanted,
dried with Nazso4 and evaporated to dryness. The residue was
purified by flash chromatography (silica gel) by elution
with ethyl acetate/hexane 1:8. The title compound was
crystallized as salt from ethyl acetate. Mp 106-108°C
(oxalate).

Example 8
3-Dipropylamino-5-cyclopropylcarbonylchroman

The title compound was prepared analogous to the procedure
used in Example 7 substituting lithium dicyclopropylcuprate
(J. Org. Chem., 41 (22), 1976) in place of lithium dimethyl-
cuprate. Mp 100-102°C (oxalate).

Example 9
3-Dipropylamino-5-tertbutvlcarbonylchroman
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3-Dipropylamino-5-isopropylcarbonylchroman

The title compond was prepared analogous to the procedure

. used in Example 7 substituting magnesium diisopropylcuprate
(from isopropylmagnesium chloride and CuBr*MeZS) in place of
lithium dimethylcuprate. Mp 60-62°C (oxalate).

Example 11 ) .
3-Dipropylamino-5-{4-fluorophenylcarbonyl)chroman

The title compound was prepared analogous to the procedure

in Example 7, substituting magnesiumdi(4-fluorophenyl)cuprate
(from 4-fluorophenyl magnesium bromide and Cul) in place of
lithium dimethylcuprate. Mp 98.3-98.4°C (oxalate).

Example 12
3-Dipropylamino-5-(2-thienylcarbonyl)chroman

The title compound was prepared analogous to the procedure
used in Example 7 substituting lithium di(2-thienyl)cuprate
(from 2-thienyllithium and Cul) in place of lithium dimethyl-
cuprate. Mp 87-88.5 (oxalate).

Example 13
3-Dipropylamino~-5-isopropenylchroman

Methyltriphenylphosphoniumbromide (0.62 g, 1.74 mmol) was
dissolved in dry ethyl ether (20 ml) under nitrogen at
ambient temperature and n-BuLi (0.7 ml, 2.5 M, 1.74 mmol)
was added and the solution was stirred for 4 hours.
3-Dipropylamino-5-acetylchroman (Example 7; 0.40 g, 1.45
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mmol) was dissolved in dry diethyl ether (2.0 ml) and this
solution was added to the previously formed wittig-reagent.
The mixture was stirred at ambient temperature overnight.
The solution was diluted with toluene and washed with water.
Drying of the organic phase with Nazso4 and evaporation to
dryness gave a solid, which was finally purified by flash
chromatography by elution with ethyl acetate/hexane 1:4. The
collected fractions were evaporated and gave the title
compound as a colourless oil. 13C-NMR: 11.82 21.94 24.28
26.69 52.79 53.64 67.70 115.03 115.13 118.73 120.07 126.83
144.88 145.27 154.03.

Example 14

3-Dipropylamino-5-aminochroman

3-Dipropylamino-5-methyloxycarbonylchroman (Example 2; 1.0
g, 3.4 mmol) was dissolved in methanol (20 ml). Sodium
hydroxide (0.16 g, 4.1 mmol) in water (1.0 ml) was added and
the solution was refluxed with nitrogen overnight. The
solution was evaporated to dryness, toluene (20 ml) was
added and again the solution was evaporated to dryness. The
residue was dissolved in toluene 20 ml, diphenylphosphoryl
azid (1.87 g, 6.8 mmol) was added and the solution was
refluxed for 2 hours. Methanol (2.0 ml) was added and reflux
was continued for 4 hours. The solution was cooled, washed
with water and extracted with dilute HCl (ag.). The acidic
water phase was neutralized NaOH (agq.) and extracted with
toluene. The toluene-phase was dried with sodium sulphate
and evaporated to dryness. The residue was dissolved in
ethanol containing 10% NaOH (20 ml) and the solution was
refluxed overnight. The solution was cooled and diluted with
toluene. Washing with water, drying of the organic phase and
evaporation to dryness afforded the title compound as an
oil, which was converted to a dihydrochloride salt. Mp 173~
174°cC.
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Examgle 15
3-Dipropylamino-5-nitrochroman

3-Dipropylamino~-5-aminochroman (Example 14; 0.050 g, 0.20
mmol) was dissolved in a mixture of trifluoracetic acid
(0.080 ml, 1.0 mmol) in water (5 ml). The clear solution was
cooled to 0-4°C. Sodium nitrite (0.017 g, 2.5 mmol) in water
(1.0 ml), was added dropwise with good stirring. The solution
was stirred for 15 minutes and neutralized with calcium
carbonate. A solution of sodium nitrite (0.50 g, 7.2 mmol)

in water (1.0 ml) was added followed by a mixture of copper
sulfate (0.10 g, 0.62 mmol) and copper (1) oxide in water
(1.0 m1). The solution was stirred at 0°C for 20 minutes and
then at ambient temperature .for 2 hours. The solution was
extracted with diethyl ether. The organic phase was dried
with sodium sulfate and evaporated to dryness. The residue
was purified by flash chromatography on silica gel by elution
with ethyl acetate/hexane 1:9 to give the title compound. Mp
150-151°C (hydrochloride). '

Example 16
3-Dipropylamino-5-azidochroman

3-Dipropylamino-S-aminochroman (Example 14; 0.050 g, 0.20
mmol) was diazotized according to the procedure of Example
15, After stirring for 15 minutes, sodium azide (0.026 g,
0.4 mmol) in water (1.0 ml) was added. After stirring at 5°C
overninght the solution was worked-up and purified according
to the procedure of Example 15 to give the title compound.
Mp 167-168°C (oxalate).

Example 17

3-Dipropvlamino-5-(pyrrol-1-vl)chroman

3-Dipropylamino-5-aminochroman (Example 14; 0.60 g, 2.42
mmol) was dissolved in acetic acid (10 ml) and 2,5~-dimethoxy-
tetrahydrofuran (0.40 g, 3.0 mmol) was added. The solution



QTR AL b
LIl AR

nopyri di ng- bk 1 é 0.59 mmol) was added at -20[fﬁg n
nj trogen. k itlrred for 3 hours at -20[err]C Mmmd
4 has diluted with tol uene. washed

wi t hdr awn
idiied with sodiumsulfate, filter

hydr ogen ¢a bongtg {aq~14
silica gelf and evaporated 't dryness.29The remmining oil was dlssolved |n 13
m degassc 3+10, Pall adi um acetate (0.056 g. 0.25 mmol). 1

. 3- bi s(di phenyt phcsphi o) opane (0.103 g. 0.25 mmol) and trithyl am ne
(o 76 En p5°ﬁﬂ¥?o ﬁé’é‘egdé%& dndoure Jhe SAntien Mags e txiali e i thhder

vi gor ous st waomg aglhe amdew)radtrea hﬁﬁ}e&ﬁlxﬁhe\/faﬂﬂ d&@g%lrﬁt% s%éﬁrfef)sns
KPate) with iLhcer fitted w a regul ator.
was cont i nugylee\fg %t%ntS%dt%g sé',ﬁ i SHAPUAF rdg:t %
nomi al i zed aved itdue Mwmmﬁm dbiyt lﬁlet‘shmdﬁrdrﬁwgm;&twﬂ?mﬁlacida tdéllvalt er.
The organic sirgd e ted § I yn er 0
was purlfleéﬁﬂeﬁﬁrﬁgﬁlqéfghéﬁb ﬁa QH% ’8%%!é1%§3:eﬁﬁt ﬁﬂﬁigﬁﬂgﬁhyl
acet at e/ hex&lﬁ@PPU@the CodMRact. ﬁrﬁaé&h c&?s 248 S2aE® fd s (6'5g.|%7t gg ol
title conmpoynd.as a160lequnlies 0iilg [y 1 :
54 53. 37 55.44 67.24 120.60 123. 06 124?402@12%??&92%6;?8}?%1(}@ %% %87?)
130.36 142.01 154.93 167.29. Exanple 20

Example 18

3-(Methyl(3-phenylpropyl)amino)-5-hydroxychroman

3-Amind-5-methoxychroman (Thorberg et al. Acta Pharm. Suec.
24(1987)) (2.0 g, 9.28 mmol) was dissolved in methanol (50
ml) and pH was adjusted to 6.0 with acetic acid. The solution
was cooled to 0°C and sodium cyanoborohydrid (0.87 g, 13.8
mmol) was added together with 3-phenylpropanal (1.22 ml,

9.28 mmol), the cooling was withdrawn and the solution was
stirred at ambient temperature for 4 hours. Paraformaldehyde
(0.42 g, 14 mmol) and sodium cyanoborohydride (0.87 g, 9.28
mmol) was added and stirring was continued overnight at
ambient temperature.'The solution was diluted with toluene
and washed with water. Drying with sodium sulfate and
evaporatién to dryness gives an oil. The oil was purified by
flash chromatography on silica gel by elution with
ethylacete/hexane 1:4. The collected fractions were
evaporated to give an oil. The o0il was treated with HBr

(47% aq.) at 120°C for 1 hour. The solution was cooled and
neutralised with sodium hydroxide and extracted with toluene.
The organic phase was dried and evaporated to give the title
compound as an oil. '3c-NMR: 22.502 29.09 33.47 38.19 53.66
67.75 102.04 109.20 110.46 125.78 127.05 128.36 142.20 155.29
158.28. '

Example 19
3-(methyl(3-phenylpropyl))amino-5-methyloxycarbonylchroman

3-{methyl(3-phenylpropyl) )amino-5-hydroxychroman (Example
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toluene, washed with sodium hydrogen carbonate (aq.), dried
with sodium sulfate, filtered through silica gel and
evaporated'to dryness. The remaining oil was dissolved in 13
ml degassed methanol/DMF 3:10. Palladium acetate (0.056 g,
0.25 mmol), 1,3-bis(diphenylphosphino)propane (0.103 g, 0.25
mmol) and triethyl amine (0.76 ml, 5 mmol) was added and the
solution was flushed with CO(g) under vigorous stirring. The
pressure in the reaction vessel was raised to 20.2 KPa(e)
with the aid of a CO(g)-cylinder fitted with a regulator.
Stirring was continued overnight at 75°C. The pressure and
temperature was normalized and the solution was diluted with
toluene and washed with water. The organic phase was dried
and evaporated to dryness. The remaining oil was purified by
flash chromatography on silica gel by elution with ethyl
acetate/hexane 1l:4. The collected fractions were evaporated
to give the title compound as a colourless oil. 13C-NMR:
26.88 29.00 33.20 37.85 51.64 53.37 55.44 67.24 120.60 123.06
123.40 125.59 126.47 128.17 128.24 130.36 142.01 154.93
167.29.

Example 20
3-(methyl(3-phenylpropyl))amino-5-N-methylcarbamoyl chroman

3-(methyl(3-phenylpropyl))amino-5-methyloxycarbonylchroman
(Example 19; 0.32 g, 0.94 mmol) was dissolved in methanol
(10 ml). NaCH (0.08 g, 2 mmol) in 1 ml water was added and
the solution was refluxed overnight under nitrogen. The
solution was evaporated to dryness and co-evaporated with
toluene (10 ml) to dryness again. The remaining solid was
refluxed in SOCl2 for 30 minutes and evaporated to drynees.
The pale brown gum was dissolved in tetrahydrofuran (THF) 20
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3- Di propy| ang YRR i oy | FBNR at bdvi twhmhm finally purified by flash
chromatography on silica gel by elution with ethyl acetate-
/hexane 1:2. The collected fractions were evaporated to give
the title compound as a colourless gum. Crystallization from
ethyl acetate as oxalate gave white needles. Mp 150-151°C.
(oxalate).

Example 21

3-Dipropylamino-5-trifluoromethanesulfonylthiochroman

3-Dipropylamino-5-hydroxybenzothiopyran (EP 0222 996;

420 mg, 1.58 mmol) and collidine (0.27 g, 0.29 mL) were
dissolved in 15 mL of CH2C12 and cooled to -30°C.
Trifluoromethanesulfonic anhydride (0.54 g, 0.32 mL) was
added dropwise and allowed to reach ambient temperature, and
after 20 minutes diluted with methylendichloride.

The solution was washed with saturated NaHCO3, dried with
NaZSO4, and evaporated in vacuo.

Chromatography on silica by elution with CHCl3 gave 0.62 g
of the title compound as the base. Yield: 98%. Mp. 37-8°C;
3¢ mr (200 MHz-cDCL,) PPM 148.3, 136.7, 128.4, 127.2,
126.3, 122.0, 117.1, 115.2, 55.6, 52.5, 28.0, 26.6,-
22.6,11.8.

Example 22
3-Dipropylamino-5-methyloxycarbonylthiochroman

3-Dipropylamino-5-hydroxybenzothiopyran (EP 0222 996;

620 mg, 1.6 mmol) was dissolved in 11 mL of dimethyl-
formamide/methanol (6:2) and the solution was degassed
(10 mm, 22°C, 15 min). Pd(OAc)2 (1lmg), 1,3-bis-diphenyl-
phosphinopropane (19 mg), and triethylamine (0.48 mL,
0.35 g) were added to the reaction mixture.
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11.09. evaporated in vacuo.

Chromatography on silica by elution using a gradient CHCl3

-> 10% EtOAc/CHCl3 gave 310 mg of the title compound (base)
as a slightly vellow o0il; Yield: 64%. 13C NMR (200 MHz- CDCl )
PPM 168.2, 136.6, 134.8, 131.6, 130.1, 126.5, 125.7, 56.7,
52.5, 52.1, 30.4, 28.0, 22.3, 11.9.

Example 23

3-Dipropylamino-5-acetylthiochroman

3-Dipropylamino-5-methyloxycarbonylthiochroman

(Example 22; 310 mg, 1.0l mmol) was dissolved in 8 mL metha-
nol and 60 mg of sodium hydroxide in 2 mL water was added.
After 5 hours reflux the mixture was cocled and evaporated
in vacuo. The residue was dissolved in thionylchloride (5
ml) and refluxed for 1 hour. The excess thionylchloride was
evaporated in vacuo to obtain a gum.

The residual gum was dissolved.in a minimal amount of tetra-
hydrofuran and added dropwise to a cooled {(-78°C) solution
of lithium dimethyl cuprate (2.02 mmol) in 20 mL of tetra-
hydrofuran.

The reaction mixture was stirred for 15 minutes at -78°C,
then allowed to reach ambient temperature and after 10
minutes the reaction was quenched with 0.9 mL of water.

The reaction was filtered through Celite" and evaporated to
dryness.

The residue were dissolved in ether, washed with saturated
Nch03, treated with brine, dried with Nazso4, and evaporated
in vacuo to afford the crude base as an o0il.

The crude residue was chromatographed on silica by elution
using a gradient of CHCl3 -> 5% EtOAc/CHC13.

The hydrochloride salt was obtained by dissolving the pure
base in ether and dropping an excess of an ethereal HC1l
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wm;giﬁgigﬁ:mﬁéé??stallization in trichloromethane/diethylether

gave 92 mg of the title compound as a white solid; Yvield:
27%. Mp 141-2°C; 3 NYR (200 MHz-CDCl,) PPM 201.9, 138.4,
135.9, 131.7, 131.2, 127.2, 127.0, 59.9, 54.1, 51.8, 29.9,
27.9, 26.1, 18.6, 18.2, 11.s.

Example 24
5-Allyl-3~{dipropylamino)thiochroman

To a solution of 3-(dipropylamino)-S-trifluoromethane-
sulfonylthiochroman (Example 21; 1.28 g, 3.22 mmol), tetra-
kis(triphenylphosphine)palladium(0) (76 mg, 0.064 mmol) and

a few crystals of 2,6-di-t-butyl-4-methylphenol in 10 mL
anhydrous toluene was 1.17 g (1.1 mL, 3.53 mmol) tributyl-
allyltin added neat. The resulting solution was refluxed for
4 hours then pyridine (1 mL) was added to the coocled solution

followed by 2.1 ml of a hydrogen fluoride-pyridine complex

(Stille J.K. et al. JOC 52(1987) 422).

After stirring for 1 hour at room temperature, the reaction
mixture was diluted with 50 ml dietyl ether and treated,
successively, with 50 mL 1 M NaOH solution, H20 (x2), washed
with a saturated NaCl solution and dried (NaSO4). After
filtering and removal of the solvent in vacuo, the crude was
obtained as a dark oil.

Chromatography on silica by elution using a gradient hexane
-> 5% EtOAc/hexane gave 0.85 g of the title compound (base)
as a slightly yellow oil. Yield: 91%. L3¢ nMr: (200
MHz-CDC13) PPM 139.0, 136.5, 134.0, 133.0, 126.1, 125.9,
125.0, 116.0, 57.0, 52.6, 37.7, 29.5, 27.7, 22.5, 11.9,

A portion of the base was taken out and made into the hydro-
chloride salt by dissolving the pure base in ether and
dropping an excess of an ethereal HCl solution. Recrystal-
lizing (AcCN-Et20-hexane) gave a white solid. Mp 164-5°C.

Example 25
3-{Dipropylamine)-5-propylthiochroman hydrochloride
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3- Gi pr dpyke ,L@xycarbonylthlochronan (Exanple 22: 310 ng, 1.01

ad "di §5olved ini8imL meth- anol and 60 ng of sodi um hydroxide in 2
T ywald 9 ¥ﬂ@$@ﬁﬁe; 5 hours reflux the m xture was cool ed and evap-
cratedéln vacua The ré&sfdue was disgplved in thionylchloride (5 n) and
refl ux¢d For—1 hour: The|.excess thionylchloride was avaporated in vacuo to
obt ai n ta—gum The resi dual gum was di ssolved in a mninal anmount of
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I um dai
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resi due was, chromat ograched on silica sing a gradient of
CHO [err] -SLSAREKAYRICHC [err]. The hydrochl ori de salt was obtai ned by

di ssol vi ng AfteP B hias et I Etiifra bl AP AR aRTe Yo Shher eal

azodicarboxylate (200 mg) was added and again decomposed as

{I\

before. This process was continued until analysis (GC) showed
no starting material remaining.

Upon completion, (2 hours and 4 additions of the potassium
salt) the solvent was removed in vacuo. To the remains, a

2 M NaCH solution was added which was extracted (x2) with
diethyl ether and the combined organic portions were treated
with a saturated NaCl solution, and dried (Nazso4). The
crude base was obtained as a light colored oil upon the
removal of the solvent in vacuo.

Chromatography on silica by elution using a gradient hexane
- 5% EtOAc/hexane gave the title compound (base) as a clear
oil. The hydrochloride salt was made by dissolvning the pure
base in ether and dropping and an excess of an ethereal HCl
solution. Recrystallizing (chloroform-Et.0) gave 0.30 g of a
white solid. Yield: 66%. Mp 150-151°C. lic Mm: (on base,
200 MHz-CDC13) PPM 141.6 133.7 132.8, 125.8, 125.6, 124.5,
57.1, 52.6, 35.3, 29.5, 27.6, 23.6, 22.4, 14.3, 11.9.

Pharmacology

Pharmacological treatment of depression in man

Evidence is available that in depressed patients the neuro-
transmission in the central nervous system {(CNS) may be
disturbed. These disturbances appear to involve the neuro-
transmitters noradrenaline (NA) and 5-hydroxytryptamine (5-
HT). The drugs most frequently used in the treatment of
depression are considered to act by improving the neuro-
transmission of either or both of these physiological
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of the title} Csﬁpoun

%ﬁgM= ite solid: Yield: 27% M 141 2[err]C [err]C
NVR (200 MHz Q__ Ny O .9. 138.4, 135.9, 131.7. 131.2. 127.2.
127.0. 59.9. {54. 17518, ¢ ¥27 9. 26.1. 18.6. 18.2. 11.6. Exanple 24

5-Al |l vl -3- (dlbf.ov'an1n0)th|cc ir onaR> To a sol ution of
3- (diprcoyla% t:hane- sul f onyl t hi ochroman (Exanple 21: 1.28

g, 3.22 mol )" - tet: "{aki, | phenyl phos h|ne aIIadlu 0) (75 ng, 0.064
nmol ) and égp@WSGFys §F%ié%&§ gra; s Hﬁ@% AnGeMER tyofa By dr ous
t ol uene wagTl, neh?ogr(aixsﬁums1an58urmnlp):mwrl1utyyhIlaidndvte rth%d@%(i)r@%@ed ThgOI |
resulting solutio rs .the nL)_,was adde
to the coolmé)(‘fi’lé %@%1 %&I'owglgrsg %lxlgmlé %Vpd%o ? r&é,r d@lﬁyﬂﬁ di ne
ccnpl ex (SMeMn@txaNsmeSSabn widl F2athegsimptzd)e the rAftasdattiionring far 1
hour at TOQPRRAR BLULErihG® 1n°ALDrAd J8 paid oifts i et el [yt o

Y many efforts have been made to develop new drugs with high

selectivity for the improvement of the 5-HT neurotransmission

in the CNS.

The mechanism of action for the drugs generally used today
in the therapy of mental depression is indirect, i.e. they
act by blocking the reuptake of the neurotransmitters (NA
and/or S-HT) released from nerve terminals in the CNS, thus
increasing the concentration of these transmitters in the
synaptic cleft and hence restoring an adequate neurotrans-
mission.

A fundamentally different way to improve the neurotrans-
mission in the central 5-HT~-neurons would be to use a direct
5-HT-receptor agonist. In order to minimize side effects, a
high selectivity for this kind of receptors would then be
preferable.

Antagonisms of the inhibitory autoreceptors located on the
cellbodies of 5-HT-neurons would be another fundamentally
different way to improve the 5-HT neurotransmission.

Surprisingly, we have found that a group of compounds of the
formula I have selective, direct stimulating or inhibitory
effect on a subgroup of central 5-HT receptors. Another
observation is that some of those compounds have a
particularly good oral biocavailability. In order to evaluate
the 5-HT-receptor stimulating effect and selectivity, the
affinity for various receptors in rat brain were measured in
vitroc using receptor assays (Ki nM).
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successfig -6+l M NaCH solution. Herr]O (x2) washed with a
saturat gdf Y i d dried (NaSO err). After filtering and renova
of the sof g,;mhﬁggﬁuo, he crude was obtained as a dark oil

Chrorat pbgtaphy or _silik i by el ution %Flng a gradi ent hexane -> 5%
EtOAc/hhxane gave ‘0. 85°g pf the titl@%om pound (base) as a slightly

yel | ow © =X ferr]C NMR (200 MHz-COCl [err]) PPM 139.0. 136.5.
134. 0. 133 ' ﬁﬁgi 9. D /. 2.6. 37.7. 29.5. 27.7.
22.5. 11.9. q' %% f% nd made into the

hydr oonl ori de salt by dissolving the pure base in ether and dropping an

excess of Ayl honaig el Sr Y Yol cod L2 MbANSER Hhdipians)
6 Exanpl e

gave a white sdi

4- rr C
3- (Di or covl HANRS HSHIA ‘teﬁﬁ[ %IHP iXfe M1 icerseald30Q iy
suspensi on qfrnmtmsmu”ﬂf@&oom coampmdcat £ drfd M, T-m8. dsd6mic (dBdE, fgtesh

[rom dret byl SRS ALG A A S A B B Trueen, FREInERS |

10 nL ten s. After centrifugation for 12.5 min at 17,000 rpm
{39,800 x g in a Beckman centrifuge with a chilled JA-17
rotor (Beckman, Palo Alto, CA, USA), the pellets were re-
suspended in the same buffer and homogenization and centri-
fugation repeated. To each pellet 5 ml ice-cold 0.32 M
sucrose were added and homogenized for S sec. These samples
were kept frozen at -70°C. When used they were diluted with
the buffer to 8 mg tissue/ml and homogenized for 10 sec.
The tissue homogenates were incubated for ten minutes at
37°C and then supplied with 10 uM pargyline followed by
reincubation for 10 minutes.

The binding assay followed that described by Peroutka, J.
Neurochem. 47, 529-540, (1986). The incubation mixture (2
3H-8-OH-DPAT (0.25 to 8 nM), 5 mg/ml tissue
homogenate in 50 mM Tris-HCl buffer containing 4.0 mM CaCl2

ml) contained

and 5.7 mM ascorbic acid, pH 7.5. Six different concentra-
tions of 3H-8-OH-DPAT were analyzed. Binding experiments
were started by the addition of tissue homogenate and
followed by incubation at 37°C for 10 minutes. The incuba-
tion mixtures were filtered through Whatman GF/B glass
filters with Brandel Cell Harvester (Gaithersburg, MD, USA).
The filters were washed twice with 5 ml ice-cold 50mM Tris-
HCl buffer, pH 7.5, and counted with 5 ml Ready-solv HP
(Beckman) in a Beckman LS 3801 scintillation counter. Non-
specific binding was measured by the addition of 10 uM S5-HT
to the reaction mixture. The binding data was processed by
non-linear least squares computer analysis (Munson and
Rodbard, Anal. Biochem. 107, 220-239, (1980).
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anhydrous el “‘"-U%ﬁﬁ” gﬁﬁﬁ@ a solution of glacial acetic acid/nethanol
(1:4) unti J The yeT'T?)\'N €oriorj (fromthe potassiumsalt) disappeared.

Atetr 30 n @?ﬁ%@% noom t enperature nore potassi um azodi car boxyl at e
(200 nmg) was; adde 98 i de- conposed as before. This process was

conti nued unttt-—anad-ysi-s- ;(iGC) showed no starting nmaterial remaining.

Upon conpljetion, (2 hours and 4additiogyp of the potassiumsalt) the sol vent

was renoves= r'ﬁ—v“aeuar——m+e~+" remai ns, a 2 M NaCH sol uti on was added whi ch
was extracted (x2) with diethyl ether and the conbi ned organic portions
wer e treat ed The tests atdgaditad ahia=£:le:ep:ﬁeustse@n,.asam%&ci &&ﬁd\ladiafédsﬁie:mJ The

crude base 0 ol ared e renpval_ of, t
solvent in v é:'lfot}'tnag q%f? dd‘d& a@.a&%xgq-]so LRSS SN Jg'r d| ent

hexane [err] (3P4)at Gﬁ@/ﬂmydagmm-tﬂmanban@mm@m@ (ttmise& as, b okl oil.

The hydrochl ayJ & | her and
dr oppi ng and%ar?i?xr??gsla\ﬁ? an et eretq*ﬁ% ltc#ﬁh on. Yff%rys?m i zi ng
(chl or of or m EMEr AG 3riereryd apigro-5 v tthismvileanhenyilclsgomanthas

150- 151[err]@ [1er7 l(@MYVR: (on base. 200 MHz CDCl[err]) PPM 141.6 133.7

132.8. 125.8, 4125.6. 1245, 57.1, 52.6. 35.3. 29.5. 27.6.23.6. 22.4.
14.3.11. 9.

This Sheet

//ll/l///nl/////nl//iif“"



ThlS She

. //ll/l///lll/////l/l//ii/’““

Claims

1. A compound of the formula

wherein

X

(1)

Ry

(0)
I ®

is O or S;

p is an integer 0, 1 or 2;

R

0] 0RO

is hydrogen, fluoro or Cl--c6 alkyl;
is hydrogen, Cl-C6 alkyl or C2-C6 alkenyl;

is hydrogen, C1-C6 alkyl, Cz-c6 alkenyl, Cl-c4
alkylaryl where aryl may contain 1 or 2 heterocatoms
selected from N, O or S optionally substituted by
halogen, CN, CF3, c1 06 alkyl, Cz-C6 alkenyl or
Cl-C4 alkoxy; or

and R2 may together form a 5- or 6- membered
ring which may contain 1 or 2 heterocatoms selected
from N, O or S;

is halogen, CN, CF3, SO3CF3, 37 NOZ' Cl-c6 alkyl,
Cz-c6 alkenyl, NHZ’ NR5R6, COR7, 5- or 6-membered
aryl which may contain 1 or 2 hetercatoms selected
from N, O or S and being either (i) optionally
substituted by one or more substituents independ-

ently selected from halogen, CN, CF3, cl-c6 alkyl,
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(scent years many affor have been Tmade to devel op. new drugs Wi th high

selectivity for the i MR HbRtiduaHs dndeppitentnsielegked from
halogen, CN, CF3, Cl-c6 alkyl, CZ'CG alkenyl or

Cl-c4 alkoxy;
R4 is hydrogen, Cl—C6 alkyl or halogen;
RS is hydrogen Cl-c6 alkyl or C2-C6 alkenyl;

R6 is Cl-c5 alkyl or CZ-C6 alkenyl; or

5 and R6 may together form a 5- or 6-membered ring
which may contain 1 or 2 heteroatoms selected
from N, O or S;

is hydrogen, hydroxy, chloro, bromo, Cl-C6 alkyl,
C2-C6 alkenyl, Cl-C4 alkoxy, NR8 Rg or 5- or 6-
membered aryl which may contain 1 or 2 hetero-
atoms selected from N, O or S optionally substitut-
ed by one or more of halogen, CN, CF3, Cl-C6 alkyl,
Cz-—c6 alkenyl, or Cl-C4 alkoxy;

and R9 are each independently hydrogen, Cl-c6
alkyl, Cz-c6 alkenyl, 5~ or 6~ membered aryl which
may contain 1 or 2 hetercatoms selected from N, O
or S optionally substituted by halogen, CN, CF3,
Cl-c6 alkyl, C2-C6 alkenyl, Cl-c4 alkoxy or may
together form a 5- or 6- membered ring containing
1 or 2 heteroatoms selected from N, O or S;

an enantiomer or a salt thereof.
2. A compound according to claim 1 cherein X is O.

3. A compound according to claim 1 wherein

e,
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5. A compound according to claim 1 wherein X is

(0)
I ®

S and p'is 0, R1 and R4 is hydrogen, R and R2 ’
are propyl with the proviso that R3 cannot be propyl.

6. A compound according to any of claims 1, 2, 3, 4 or §
wherein R3 is halogen, CF3, Cl-c6 alkyl, CZ'CG alkenyl,
NR5 R6' COR7, 5- or 6- membered aryl which may contain 1
or 2 heterocatoms selected from N, O or S and being either
(i) opticnally substituted by one or more substituents
independently selected from halogen, CN, CF3, C1-C6 alkyl,
C2-C6'alkenyl or Cl-c4 alkoxy or either (ii) fused at two
adjacent carbon atoms to an aryl ring, said aryl ring
being optionally substituted by one or more substituents
independently selected from halogen, CN, CF3, Cl-c6 alkyl,
C2-C6 alkenyl or cl-c4 alkoxy: R7 is hydrogen, Cl-c6 alkyl,
Cz-c6 alkenyl, cl-c4 alkoxy, NR8 R9 or 5- or 6- membered
aryl which may contain 1 or 2 heteroatoms selected from N,
O or S optionally substituted by one or more of halogen,
CN, CF3, 01-06 alkyl, cz-c6 alkenyl, or Cl-c4'alkoxy;

X, P, R, Rl, R2, R4, RS’ RS’ R8 and R9 are defined as in
claim 1, an enantiomer or a pharmaceutically acceptable
salt thereof for use in theraphy.

7. A compound according to any of claims 1-6, wherein R

i
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n vitrof"t";‘st':""Reoept or - bh ndi ng assay SHT[ err] bTmﬂsmmwggg F@?Jr ggdr al
cortex +fh g¥%§0p1 each rat was disseted and ho

ice- col { :>O"m\7l ds &bufffer 4.0 nMCaC [err] and 5.7 @ Hl’”ﬂ

pH 7.5 wit]| tra=Furk alk (Janke & Kyggkel . Stauften.

After cedtrltugatlon for 12.5 mn at 17.0C0 rpM (39.800 x g in a Beckman
centri f uge-w-t+h-a-chi-FFred~JA- 17 rotor (Beckman. Pato Alto. CA USA). the
pel | e}gfs wer e éﬁduageadedtha rsamesefredbnféeenandnaoaageatedzmrbmnhgﬂdo-
cantiffugation a 5 0. 32 M sucrose were
added and hong nlzeégggyIS se@pogﬁi gagaﬁg%%égmgﬁgikept frozen at

-70[err] C Vhen used they were diluted with the buffer to 8 m tissue/ni
and honogenit ug.h ggeRa r n or ten

m nut es at 37Per?]E°%§8§ﬁﬁeﬁE§§5%Fﬁ§ ) ?E? §@[%?§fﬁga§ggl%#%§%§ﬂlgﬁed by
rei ncubati on #8r C®84nmi nut es. The b|d|ng assay foll owed that descrlbed
by Peroutka. J. Neurechem 47. 529-540. (1986). The i ncubation m xture {2
m ) contained_[err] H 8- OH DPAT 8 25 to 5 o/ ti ssye honopgenate in
50 mM Tris- HOP® b&fF@WPGBHPaPﬁFH% ing ﬁﬂlé&éﬂ ePrYggﬁﬁlg RoniSa&qoCqi ¢ aci d,
pH 7.5. Six dallkglgnpbheagtentudkhghsoef theéenjtr SpOiioRBATyWBLB s read. -

Bi ndi ng with halogen, NR8 R9 wherein R8 and R9 are each
independently hydrogen or Cl—c4 alkyl, or cl—c4 alkoxy.

10. A compound according to claim 8 wherein R and R4 are
hydrogen, Rl and R2 are n-propyl and R7 is methyl,

ethyl, n-propyl, i-propyl, cyclopropyl, n-butyl, i-butyl,
t-butyl, cyclobutyl, thienyl, furanyl, phenyl, amino, N-
methylamino, methoxy or fluorophenyl.

11. A compound according to any of claims 1-7 wherein R3
is phenyl, furanyl, thienyl or fluorophenyl.

12. A compound according to any of claims 1-7 wherein R3
is n-propyl, i-propyl, i-propenyl or allyl.

13. A compound according to any of claims 1-9, 11-12
wherein R4 is halogen in 8 position.

14. A compound according to claim 1 which is
3-dipropylamino-S-acetylchroman,
3-dipropylamino~5-carbamoylchroman,
3-dipropylamino-5-N-methylcarbamoylchroman and
3-dipropylamino-5-(2-thienylcarbonyl)chroman.

15. A compound according to claim 1 wherein R3 is CN, COOH,
coCl, COBr, Br, N3, Noz, SO3CF3 or NHz, and X, R, Rl’ Rz
and R4, are as defined in claim 1, an enantiomer or a salt
thereof.
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results are ex are given in nM For instance,
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3-di propyl am no- 5 car banoyl chrodman has Klerr] 3.1 (nM.
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18. A pharmaceutical preparation containing as active
ingredient a compound according to formulas T

wherein

(0)p

X is Oor S;

P is an integer 0, 1 or 2;

R is hydrogen, fluoro or C1 6 alkyl;

Rl is hydrogen, Cl-c6 alkyl or CZ-C6 alkenyl;

R2 is hydrogen, Cl—c6 alkyl, cz-c6 alkenyl, Cl-c4
alkylaryl where aryl may contain 1 or 2 heterocatoms
selected from N, O or S optionally substituted by
halogen, CN, CF3, cl-c5 alkyl, cz-c6 alkenyl or

Cl-c4 alkoxy; or

Rl and R2 may together form a $5- or 6- membered

L
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ring which may contain 1 or 2 heteroatoms selected
from N, O or S;

R3 is halogen, CF3, Cl-c6 alkyl, cz-c6 alkenyl,
NR5 RG’ COR7, 5- orl6- membered aryl which may
contain 1 or 2 heteroatoms selected from N, O or S
and being either (i) optionally substituted by one
or more substituents independently selected from
halogen, CN, CF3, Cl-c6 alkyl, C2-C6 alkenyl or
Cl-c4 alkoxy or either (ii) fused at two adjacent
carbon atoms to an aryl ring, said aryl ring being
optionally substituted by one or more substituents
independently selected from halogen, CN, CF3, cl-

c6 alkyl, CZ—C6 alkenyl or Cl-c4 alkoxy;

4 is hydrogen alkyl or halogen;
5 is hydrogen, cl-c6 alkyl or Cz-c6 alkylen;
R6 is Cl-C6 alkyl or c2-c6 alkylen; or

R5 and R6 may together form a 5- or 6- membered
ring which may contain 1 or 2 heteroatoms selected
from N, O or S;

7 is hydrogen, Cl-C6 alkyl, C2-c6 alkenyl, Cl-c4
alkoxy, NR8 R9 or 5- or 6- membered aryl which
may contain 1 or 2 hetercatoms selected from N, O
or S optionally substituted by one or more of
halogen, CN, CF3, cl-c6 alkyl, cz—c6 alkenyl, or
Cl-c4 alkoxy;

8 and R9 are each independently hydrogen, Cl-c6
alkyl, Cz-c6 alkenyl, 5- or 6- membered aryl which
may contain 1 or 2 heterocatoms selected from N, O
or S optionally substituted by halogen, CN, CF,,

01-06 alkyl, Cz-c6 alkenyl, Cl-c4 alkoxy or may

s
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together form a S5- or 6-membered ring containing 1
or 2 heteroatoms selected from N, O or S;

an enantiomer or a pharmaceutically acceptable salt
thereof. '

19. A pharmaceutical preparation according to claim 18
wherein R, Rl' RZ' R3, R4, R7, RB and R9 are defined as
in any of claims 7-14.

20. A compound according to any of claims 6-14 for use in
the treatment of disorders in the centralnervous system,
especially 5-hydroxy tryptamine medicated disorders.

21. A compound according to claim 20 for use in the treat-
ment of depression, anxiety, anorexia, senile dementia,
migraine, Alzheimer's disease, hypertension, termoregulator
and sexual disturbances, pain and disturbances in the
cardiovascular system.

22. Use of a compound according to any of claims 6-14 for

the manufacture of a medicament for treatment of disorders
in the central nervous system, especially 5-hydroxy trypt-
amine medicated disorders.

23. Use according to claim 22 for the manufacture of a
medicament for treatment of depression, anxiety, anorexia,
senile dementia, migraine, Alzheimer's disease, termo-
regulator and sexual disturbances, pain and disturbances
in the cardiovascular system.

24. A method for treatment of disorders in the central
nervous system, especially 5-hydroxytryptamine mediated
disorders by administering to mammals and man a compound
defined in any of claims 6-14, an enantiomer or a
physiologically acceptable salt thereof.

A A0
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25. A method according to claim 24 for treatment of de-
pression, anxiety, anorexia, senile dementia, migraine,
Alzheimer's disease, termoregulator and sexual distur-
bances, pain and disturbances in the cardiovascular system.

26. A process for the preparation of a compound of the
formula I according to any of claims 1-17, by

a) converting a compound of formula II

II

wherein ¥ is a leaving group and X, R, Rl' R2 and R4 are
as defined under formula I by a catalytic cycle using a
zerovalent transition metal (M), which undergoes an oxi-
dative addition to the aryl-Y-bonds, treatment with carbon
monoxide followed by 2-H , where Z is Cl, Br, OH, ORP'
where Rp is Cl-C6 alkyl, and the initially formed car-
bonylated o-aryl-metal-Y complex, to formation of a com-
pound of formula I wherein R3 is coz (1a).

b) reaction by a catalytic cycle using a zerovalent
transition metal (Mo) which undergoes an oxidative addition
to 2-Y, wherein 2 is defined Cl, Br, OH, ORp, where Rp is
Cl—c6 alkyl_and Y is a leaving group, treatment with carbon
monoxide, followed by addition of the compound of the

formula III

X
Ry
R
|
W
1 R ' Il
R
2

AT L A



Rlerr] thP:H'F%ghﬁ Q&r]-C[err] al kyl or Jerr]- C[ alkenyt'”“““ --------
Rl err] Pirgstydrogen-~Ciery]-Cerr] alkyl, Cerr]-C er Been Repr ced
Cerr]- F[érr{ 1@%{%§§¥I Where aryl may contain 1 or ected
from N. | e y bubstituted by hal ogen, err]
al kyl, - Clerrt-—atkepnyl or ClerrjgCerr] alkoxy or is
CN SC{e,r]CF[err]N[err] NR[err]R[er] CORlerr]. 5- or 8-nenbered aryI whi ch
may conttain—t—or=2=herereat oms  sel ect ed fromN O or S and being

ei ther (i) ophepebhly, SRpsRj{uRgdabg fgeane asrdefibedi unfed fodmptadEnt!y

| ect ed
R L T e
adj acent carbenmula’I whergiBnB,t $SafO&r{IAVing, said aryl ring being

optionally substituted by one or nore substituents independently
akenyl o CPbr rFORYRFFIRG Rokgmbbund SERERFRRLAS IRyl ogen or hal ogen:
Rlerr] is hydrogen Jerr]-Cerr] alkyl or 'CJerr]-Cerr] al kenyl:
Ry X
< o
\

wherein X, R, Rl’ R2 and R4 are as defined under formula I
and Y is a leaving group such as SO3CF3, halide by treat-

ment with a cyanide reagent, to formation of a compound of
formula I wherein Ry is CN (IB).

d. amination of a compound of formula IA .

Ry Ry X
—_D
R R
g /
~ N

0z %2 : - \‘z

CONRGR R
IA Ic

wherein X, R, Rl' RZ' and R4, are as defined under formula

I and Z is C1l, OH or ORp, where Rp is Cl C6 alkyl by

reaction with NHRSR9 to give the corresponding amide of
formula I, where R3 is CONRSR9 (IC).

g
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al kyl or (err]-Clerr] al kenyl ]m I!H ﬂglliﬂl

e 1
and R err aﬂg%@@ florma 5- or 6-nenbered ring mhlc
2 hetero%ig?@ygele ted riom N. Oor S
;:hr err]-Clerr] ahkyl derr]- C[err] al kenyl .
err] al koxy, NR[prr]R or 5-or 5-nenbered aryl which may
cont ai n‘tEmor—2=hererta selected fromN, Oor S optionally substiuted

by one or nore)of wittig reacbiibngef, aChl-c&Fbexy] coftpbeundl- 6fefokmalkylr,

Cerr]-Cerr] alk ro al koxy: Rlerr] and Rl err] are
each independentl?ﬂﬁkﬁ%ggga ?Eié?g[ &Fbﬁ alkl, Cferr]-Clerr] al kenyl, 5-
or 6- nenbered aryl which contaln 1 or 2 heteroatons sel ected
fromN Oor S optionally substltuted by hal ogen. CN. CFerr],
Cerr]-Cerr] akyl. Cerr]-Cerr] alkenyl (err]-Cerr] al koxy or
may toget her fcw*% Exered ring containiqg 1 ok R _het &kgat ons
selected fromN O ¢
2
R H
J—= A
N \
R R
COR, R 2 R} R 2
ID IE

and X, R, Rl' R2 and R4 are as defined under formula I

and R7 is alkyl, alkenyl or aryl by using a dipolar reagant
to formation of a compound of formula I wherein R3 is a
C2-C6 alkenyl group, (IE).

£f) catalytic hydrogenation of a compound of formula I
wherein R3 is a CZ—C4 alkenyl group to obtain a compound
of the formula I where R3 is a Cl-C6 alkyl group (IF).

g) substitution of a S-bromochroman/thiochroman deriva-
tive

Br R

wherein X, R, Rl' R2 and R4 are as defined under formula I
by treatment with a stann1ctr1a1ky1 reagent in presence of

L] ///Il/ III// lllll I lll/
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an enanti on 5‘**?a sat- dof . 2. A conpound accord| o cIa

y\/ner-ei n X i_s iéﬁaﬁgggnqound according to claim1l V\/nr ?llﬂei' iiliBeenlll:acalllaced

T 48

a zerovalent mental e.g. Pd°® to obtain a compound of
formula I wherein R, is C,-Cq alkyl, Cz-c6 alkylen or aryl
or in presence of carbonmonoxide formed a compound where
R3 is COR
aryl.

7, where R7 is cl—-c6 alkyl, CZ-C6 alkylen or

h) converting the 5-carboxychroman/thiochroman derivative
of formula IA

1 X
Ry / Ry
R
u/ ! Ve
.
Ry \‘z
0z R CoR, R
IA D

wherein X, R, Rl' R2 and R4 are defined as in formula I
and 2 is Cl, Br by using R7Li to obtain corresponding
compound of formula I when R3 is COR7 (ID) where R7 is
defined as Cl C6 alkyl, C2-C6 alkenyl or aryl;

i) hydrolysis of a compound of formula I wherein R3 is CN
(1IB) '

CN R Rz

IB

LT



- 20-

Sheet Has Been Replaced

N

46 NOV 1996

1
!
!
pr e e e % 4 9

wherein X, R, Rl' R2 and R4 are as defined under formula I
optionally followed by treatment with thionylhalide to
obtain a compound of formula I wherein R3 is €0z, where 2
is OH, Cl or Br (IA)

j) substitution of.a compound of formula I wherein R3 is

CN
R

e R !
IB
wherein X, R, Rl' R2 and R4 are as defined under formula I
by treatment with an organometallic reagent followed by

hydrolysis to obtain a compound of formula I wherein R3 is
COR7, where R7 is C1 C6 alkyl, 02-06 alkenyl or aryl (ID);

k) Hydrogeneration of a 5-alkene thiochroman/chroman
derivative of formula I wherein R3 is a Cz-c6 alkenyl
group by using H2/Pd, HZ/Pt or Hz/Raney Ni or potassium
azodicarboxylate to formation of corresponding thio-chroma-
n/chroman derivative of formula I wherein R, is Cl-C6
alkyl;

1) converting a compound of formula II

R

IT

wherein Y is a leaving group and X, R, Rl' R2 and R4 are -
as defined under formula I by reaction with a transition
metal, to form a ligand complex which undergoes an oxi-
dative addition by treatment with a trialkylalkenyl-

| RE) ) 0
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;; qf 4. A conpound according to an tF@bab é,
i's N efr]R[err] COR[err], 5- or 6- paced
188%ontajn 1 or 2 hetercal ons sel ected

el

whi ch may
and belngL ther (1) optipnally substituted by one or nore
subst i t ueht ST mdependentty kel ected from hal ogen, CN. CF[err].

Cerr]- C[gigl alkyl. Cerr]-Cerr] alke®yl or Jerr]-Cerr] al koxy or
ei t her (iIT) fused at two adjacent carbon atons to an aryl ring,
said aryl ring being optionally substituted by one or nor e
subst it ut ent s SHUERSde QA FOIBRELOBY Ofr dmceareysd. cEnfermula) I wherein
Cerr]-Cerr] kj;d,aq alkenyll aidoupy.l or Clerr]-Cerr] aI koxy: R err]
S ydroge err]- C[err] al kyl, (err]-Cerr] al kenyl.
Cerr]-Cerr] al koxy, NR[err]R[err] or 5- or 6- nenbered aryl which may
contain 1 or 2n) convertinghat ecopoumns of dorenilar dl N. O or S optional ly
substituted by one or nore of halogen. CN. CF[err], (err]-Cferr] alkyl,
Cerr]- derr] aIkenyI Qerr]-Cerr] alkoxy X, p. R
Rlerr], Rerr], Rerr], Rﬁqrr] Rlerr] and Rl err] are defined
as in claiml, an enantioner pharmaceutically acceptabl e
salt thereof for use in therapl Ac qigund according to any

: Yo ' same or different and
selected from hydr oge -propyl and cyglyopropyl .

_wherein Y is a leaving group and X, R, Rl' R2 and R4 are
as defined under formula I by a reaction with a transition
metal to form a ligand complex, which undergoes an oxida-
tive addition by treatment with a trialkylaryl stannane or
aryl-boric acid reagants, to formation of a compound of
formula I wherein R3 is a 5-6-membered aryl which may
contain 1 or 2 hetercatoms selected from N, O or S being
either substituted or fused at two adjacent carbon atome;
whereupon optionally a base obtained is converted to a
acid addition salt or a salt obtained is converted to the
base or to a different, acid addition salt, or optionally
an isomeric mixture obtained is separated to a pure
enantiomer.

27. Compounds, processes, pharmaceutical preparations, use

of and method of treatment as claimed in any of claims 1-
26 and substantially described.

|
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: z& GE TI:dI ng- o any of claim1-5. wherein R[emhisghget(cgg[gggﬂgep;aced
Z. A conppup ggunflng to claim6 wherein Rlerr] is Cerr] lm
phenyl, fi jf nyl optionally substituted with ﬂ
NR[err]R[‘ LLhmhereln F{“jrg and R[err] are each independen
Jerr]-Cd [ arkyl, or Cerr]-Clerr] alkpxy. 8. A conpound
accordlnghLQ_cLalnlﬁ R and R err] are hydrogen. R err] and R err]
are n-propyl and Rlerr] is nethyl, ethyl. n- propyl . i-propyl.
cycl opropyl . n-butyl, nEwbetigbuat- b yhaT ONALY VDER T VR s furanyl,
phenyl, N-nethyl am no, nethoxy or fluorophenyl. 9. A
conpound according to any of clainms 1-5 wherein Rerr] is phenyl. furanyl.
t hi enyl or fluorophenyl. 10. A compound according to any of clains
1-7 and 9 wherein Rlerr] is halogen in 8 position.

Abstract

Compounds of the formula I

processes for their preparation, pharmaceutical prepara-
tions, use of and method of treatment of disorders in CNS
by using compounds of formula I.



11. : A conpo| it fiGai m 1 which is #hoisist HS
3- dipropyl ami’ -éhﬁon{a . an enantionmer or a salt thereof.

12. A conpoln toe glaiml1l which is
3:di propyl am no@%ﬁ% rorran an enantioner or a salt thereof.
| Qi|alle\:hIChIS

3- d| pr opyl i no- 5- N- met hyI carl!bam)yl-chr eman, an enantioner or a

salt thereof T AT =gorpound accor di ng to claim1 which is

3-di propyl am no- 5 (2-thi enyl car bonyl )chroman an enantlorrer or a

salt thereof. NEW CHROMZD (69338 wherein R err]
Is CN. COOH COCl. ) or SOerr]CHerr]. and X. R Rerr]. Rerr]
and Rl err] are as defined in claim1l1, an enantioner or a salt

t hereot. (Qescriplan 716, A conpound according to claim15 wherein R err] and
Rlerr] are the sane or different and sel ected from hydrogen. n-

Fiald o! tha Invenuon

The grasant invantian relates 19 new substitutad-3-amincchramans and thiechromans, anantiomars and salts
theracl, precassas for their preparation, pharmacsutical comgasitions cantaining said therageutically active com-
pounds as waell as new intermadiates uselul in the graparation of tha tharapeutically active compounds and to the usa
of said active compounds in therapy.

An abjact af tha invention is (o gravide campaounds far therapeutic use, aspacially campaounds having a tharapautic
activity via tha central nervous system (CNS). A {urther object is to pravide comgeunds having a selective effact on
tha S-hydroxy-tryptaming recaptors in mammais including man.

Bricr art

Therapeutically useful 3-aminc-dihydra-{1]-0enzopyran and benzathiopyran having effect on S-hydrcxi: tryptamine
neurens in mamenals ara disclosed in 8P 0222 398,
These compaunds are dafinad by the farmula

wharain ZisQor S:

A is hydragen or loweraikyl:

7, is hydragen, loweralkyl gr arylicweralkyl:

R, is hydregen, loweralky! or arylloweratkyl: or R, and R, togathar form a ring with 4 - § carbon atoms:

R, is hydrogen, hydroxy. loweralkoxy. arylloweraikoxy, acyloxy or aryloxy when Z is S and F, is hydroxy. lower-
alkoxy. arylloweralkoxy, acyloxy or aryloxy when Z is 0 and R, s in §- or 8-pasiticn when Zis O:

R, and Rs are indegandently hydragen, lowar alkyt or halagen, and mcng- or di-S-oxide thereof when Zis 8. and '
gharmacautically acceptatila salts thereot.

3-Chremanamine hydrochlorides with two alkyl groups in the aromatic ring having central stimuiating activities are
dascribad in J. Med. Chem, 1§, p. 863-35 (1972).

Qisclosure of the Invention

The chject af the prasent inventian is to gbtain new campounds which hava a high affinity to the S-hydraxy-tryp-
tamine recaptors in tha central nervous system at the sama time as thay act as agonists, partial agonists or antaganists
on tha seratcnin racaptors.

Thus, a group of new campounds of the formula | of the prasant invention as wall as the enantiomers and saits
iheract ara uselul in therapeutic treatment af 5-hydraxytryptamine mediated states and disorders such as deprassion,
anxiaty, anarexia, sanile demantia, Alzheimar's disease, migraine, tarmaragulator and sexual disturbances. Furthar
aspects of the invention are ralated to the use of the compounds, anantiomars and saits thereof in pain control and in

nodulation of the cardiovascular system.

Thus, the inventian provides compaunds of the farmula

e
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propyl., i-propyREH
cl aim 16 wher eifn

d ' 7.
contai ni ng a5 4eli V%D%‘?W

SIS

17. A compound according to
hydrogen, Rlerr], and R err] are n-propyl
18. A pharmaceutical preparation

-2 -

AP Sy S

by treatment with a cyanide reagant. tc farmation of a compound of lormuia | wharain R4 is CN (I8).

¢) aminaticn of 2 compound of formula 1A

e ™ RN

C"'!! l 1

IA IC
wherain X, R, R,. Ry, and R, 2re as dafined under formula | and Zis Cl, OH or OR,, where R, is C;Cg alkyf
By reacticn with NHRR, to give tha corrasponding amide of lormula [, whare Ry is CONR4F,4 (IC), or

a) substitutian of a S-sremochromanthicchroman derivative

. z 1 —_— e, t
Ir .
\\E;%::E:%::l\\:/’l u/,‘
N
8 R "2 '3 * :

I

wnarein X, B, Ay, Ry and A, are as definad under formuia | by (reatment with a stannictrialky! reagent in
presance of a zaravalent matal 9., Pd® la cbtain a ccmpound of farmula | wherain R, is aryl or in presance
¢l casonmenoxida formed a campound whara P, is CORy, whera Py is C;-Cg alkyl, C5-Cg atkenyl or aryl, or

f} convarting the S-cargoxychraman/thiochroman derivative of formula [A

U

COR7 R

Ia Py

wharain X, R, Ry, Ry and R, ara defined as in formula | and Zis CI, 8¢ By using R,Li to obtain carrasponding
campound af formula | when R, is CORy (10) whera Ry is definad as C,-Cq afkyl, C,-Cg alkanyi or aryl, or.

9) hydralysis of a compound of farmula | wharain Ry is CN (IB)
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g isanintegerQ. 1or2:

A is hydragen, flugre or C,-Cg aikyl:

A, s hydrogen, C,-Cg alkyl ar C5-Cg alkanyt;

A, ishydrogen, C,-Cgalkyt, C,-Cg alkanyl, C,-C, alkylaryl whera aryl may contain 1 ar 2 hetaercatoms selected from
N. Q or S apticnally substituted by halegen, CN, CF,, C,-Cg alkyl, C4-C,; alkany! or C,-C, alkoxy:

F3 is CN, S8QO4CF;, Ny, NRgRe, COR,, 5- ar §-memberad aryl which may centain 1 or 2 hateroatoms salected from
N, O or S and being aithar (i) optionally substituted by one or more substituents indapendently salected from
halagen, CN, CF3, C,-Cg atkyl, £,-Cq alkanyl or C,-C, aikoxy or aither (ii) fusad at two adjacent carbon atams lo
an aryl Aing, said aryl ring being cptianally substituted by ane or more substituants independently salacted from
halagen. CN, CF,, C-Cg alktyl. C,-Cg alkanyt or C,-C, alkoxy:

R, is hydrogen or halogen:

Rg  is hydragen, C,-Cg alkyl or C,-Cg alkanyi:

Rg is Cy-Cq alkyl or Cy-Cy alkanyl: ar

Ag and R¢may together form a 5- ar 6- memberad ring which may caniain 1 r 2 hetercatoms selected from N, O ar S;

Ay is hydrogen, hydroxy, chicro, bramo, C;-Cg alkyl, C5-Cy alkanyl, C,-C, alkoxy: NRy Fg or §-or §- memberad aryl
which may contain 1 or 2 heterqatemns salectad from N, O or S optionally substituted by ane or mare of halegen,
CN. CF > C"Cs alky‘. Cz‘C' a‘k‘ﬂy‘ =13 C1 'c‘ almw:

R, and R, are aach independently hydrogan, C,-Cg alkyl, c,ic.,' alkanyl, $- ar - mambared aryl which may contain

S RIS

L 1997

1 or 2hatercatoms salacted from N, O or S aptionally substituted by halogen, CN, CF,, C,-Cgalkyl, C2-Cg alkenyl,
Cy-C, akkoxy, or may tagethar form a 5- ar 6- membarad ring cantaining 1 or 2 helargatams salectad from N, Oar S:

ananticmars aor salts thareaf,

A tunthar aspect of tha invention is a pharmacautical praparation containing as active ingredient a compaound

accarding ta formula |



wher ei n

p Is an integer , 1 or 2:

wherein

X

isQeor

isanintagerQ, 1 or 2;
is hydragen, flucra or C,-Cg atkyl:
is hyaregen, C,-Cg atkyl ar C5-Cq aikanyl:

is hydrogen, C,-Cg alkyl, C5-Cg alkanyl, C,-C, alkylaryl where aryl may contain 1 or 2 hetercatoms selected from
N, G or S opticnally substituted by haicgen, CN, CF;, C,-Cg alkyl, C4-Cg alkenyl or C,-C; alkoxy; or

is NRgRg, CORy, 5- or §-memisarad aryl which may contain 1 or 2 hataroatoms selectedfrem N, C or S and being
either (i) cpticnally substituted By cna or mara substituents indapandantly selectad from halagen, CN, CF,, C,-
Cs alkyl, Co-Cg alkenyl ar C,-C, alkoxy or aithar (ii) fusad at two adjacent carbon atoms to an aryl ring, said aryl
fing 2aing apticnally substituted by one or mara substituents independentty selected fram halagen, CN, CF;, C,-
Cq alkyl. C5-Cg alkanyl ar C,-C, aikoxy:

is hydragen or haicgen;

is hydragen, C;-Cg alkyl or C,-Cg alkenyl

is C,-Cg aliy! ar C,-Cg alkylen: or

and Ag may togethar form a 5- or §- membarad ring which may contain T or 2 hetarcatoms selected framN, O or S:
is hydrogen, C,-Cg alkyl, C-Cg alkanyl, C,-C, alkaxy, NRg Ry or 5- or 8- membarad aryl which may contain 1 or
2 hetarcatoms salected from N, Q or S optionally substituted by ona or mare at halagen, CN, CF;, C,-Cg alkyl,
C4-Cy alkanyl ar C,-C, alkoxy:

and Ay arg each indapendently hydrogen, Cy-Cg aliyl, C,-Cg alkenyl, S- ar 6- membarad ary! which may contain

1 or 2 hatarcatoms salected from N, O er S optionally substituted by halogen, CN, CF;, C,-Cg alkyl, C,-Cg aikenyl,
€C4-C; alkaxy or may together fonm a 5- ar §- memberad ring containing 1 ar 2hetaroatoms selected fram N, O ar St

an enantiomar or a phammacautically acceptable salt therecf,

A pralarred group cf therapaeutically activa compounds of formula | are those whaerain R, and R, are each inde-

gandantly hydragan, n-prapyl, i-propyl ar cyclopropyl and Ry is a carboenyigraug CORy. Amang these groups are the
cafinition of Ry as alkyl, aminoalkyl e.g. maethyl, ethyl, n-prapyl, l-propyl, cycloprapyl, n-butyl, i-dutyl, t-butyl and cy-
clabutyl ar aryl, amincaryt a.g. phanyl, thianyl, fluerapheny! and turanyl. Anothar prafarred group is whan R, is aryl a.
g. shenyl, thienyl, furanyl, or fluorophanyl. Another prafarrad group of active compaunds ars those wherain R, is hal-



R is
Jerr]-

Cerr]-
aryl

may

.ﬂ'

hy ‘ﬁ

H 5

"""fr
bk%uw%z et

Eerr]-Cer] alkyl: Rlerr] is hydrogen,
]-Cerr] al kenyl: Rl err] is hydrogen.
Cerr] alkenyl, Cerr]-Cferr] alkylaryl where

optionall

Cerr]-

hal ogen.

derr]

an aryl

more substituents i

CFlerr].
al koxy:

d

NR[ err] R &t
het er pat ons selected fromN, Oor S and
substituted by one or

-Cerr]

er oat ons sel ect ed fromN, Oor S
/ &uhsLLtuLed byihalogen. CN, CF[err], (err]-Cerr] alkyl,
irr]alkenyl or of (err]-Cecrk al koxy, or Rerr] is

-errle=h-J0or 6-nmenbered aryl

nore substituents independently selected from
CN. CFlerr], derr]-Cerr] alkyl, (err]-Cerr]
ring, said aryl

selected from hal - ogen, CN

Sl ! nd(e era]rgenetrsl(
op-iad e -l o %l g %L &bk -FePEEd: BLKEIY arlew FeRbddea G SLL]

raticn st tha iherapeutically activa camaaunds of farmula |,

C::Cq alkyl in tarmuta | represaniing straight, granched and cyetic alkyl grougs having 1 te 3 carbon atems, for
exarmcla methyl. athyl, n-propyt. i-propyt. a-sutyl. i-gutyl, t-autyl, n-gentyl, i-pentyl. l-pentyl. nea-gentyl, n-hexyl. i-nexyt,
eyciecreoyl. cyclchytyl, cycicpentyl, cycichaxyl, methyleycloprepyl, ethylcyclapragyl, mathylcyclcouty). Prelerred alky!
graucs have 110 4 carbon atems.

£:Cg aikanyl in lormula | representing straight or branched carbon atems chains having 2 te 3 carben alems and
cen ran?nn§ cna ar two doubla Bena, for example allyl. prepenyl, iscorcpenyl. Sutenyl. isciutenyl, gentenyl. iscaentenyl.
Pratarrad atkanyl greugs navae 2 1o 4 carten atems ang one couble bend.

€.:C. alkoxv in formuia | reprasenting a straignt atkcxy group having 1 ta & carsen atoms. for 2xampie mathoxy,
gthcxy. sfecexy or Sulaxy, preferanly methaxy and athoxy.

£.:C. alkvian/ where arvi mav contain 1 or 2 hateroalems salected from N. © or § in the definiticn of 3, in farmula
I repriseﬁting an aryl residue having 3 1o 12 carten atems in the aromatic ring and optionally 1 or 2 hetercatoms
salec:ad frem N. O or S in the aromatic ring, bond oy a straight or branched alkylen chain having 1 to 4 carcen atems
in the alighatic chain. The arcmatic ring may e substituted by cne or more of nitrile, triflucramethyl, halegen such as
flucre. chicre. Broma, i0do, C,-Cq alkyt, 8.g. methyl, ethyl, propyl, C,-C; alkeny! a.g. aliyl, propenyl, or C,-C, alkoxy
prefaratly in meta and/or para gositicn. Sxamples of suitable aryi groups in C,-C ¢ alkylaryi are phenyl. naphtyl. aiphenyl,
thienyl. furyl. cyryl. pyrimidyl and gyrndinyt. Prefarrad C,-C, alkylaryl groups are unsubstitutec and subistituted ghe-
nylaiky! grouss wharein the alkyt greup is a straight ar Sranched alkyl having 1 to 4 carben atems anc the arcmatic
ting may Se substituted 9y one or mora of fluare, chicrs, brema, icda, nitrile, trifluaramethyl, methyl or athyl in meta
anc/cr sara sesiticn. Far axamgpie banzyl, phenety! and phenyipropyl, 2specially praterred is ghanylgropyl.

Faicgen in laamula | rapresenting flucra. chicra, broma, icds, preferatly flucre. chicre and brama,

$- 3¢ 3-mamberag arvl wineh mav asrtain ! or 2 hetarcatcens salectac from N. Q or S and baing sither (1) catignatly
suBsiituled 2y <ne ar mere substituents independently salected fram halagen. CN, CFy, C,-Cg alkyl, Cy-Cg aikanyi or
C,-C. zikexy 3t githar (i) fusad at fwa adiacent carten atoms o an aryi ring, said aryl ring being agtionally substituted
By cne or mer2 substituents independently salected trem halagen. CN, CF;, C,-Cg alkyl. C4-Cg alkanyi or C,-C4 alkoxy:
in the zsfimtion of A4 in larmula | regrasenting sither (i) substituted or unsubstituted phenyl. thienyl. luryl, pyridyl,
pyrirucyl, gyrazinyl, gyracazinyl, thiazalyl. iscthiczelyl, oxazalyl. iscxazalyl. imicazelyl. pyrazolyl, pigerazinyl or mor-
phclinyl or aither (i) substituteg or unsubstitutad guinglyl, isoguinolyl, quinazalyl, quinaxazoly! or incolyl.

§. 27 3.membered aryl which mayv csntain i ¢r 3 hetarcatoms selected irom N, O cor Sin the cefindion of S5, Ry
ang 74 .n fermula | regrasenting phenyi, thienyi, furyl, pyridyl, pyrimidyl, gyrazinyl, pyricazinyl, thiazolyl, iscthiazalyl,
oxazstyl. isoxazelyl, imicazelyl, pyrazolyl, giperazinyl, marphalinyl.

Sxamoles of suitagle 3- or S-mambered rina structures tarmed Yv 7, Msﬂﬂ’ M
and the Strccen 3lort and witic May Sentain a lurther hetercatem selacted frem N, O or S are piperaziné, morphotine,
gyrrciaine. gyrrole. ayercline. irmicdazole. imdazeline. imigazolicdine, pyrazole. pyridina. pyrazine, pyrimicine. pyri-
dazme

he sompcunds of the invanticn have cne cr two assymetric carien atems. When R is hycrogen the compeunds
have an assymetric carbon atem acjacent (o the nitrogen atem i.e, C4 and when R is C,-Cg alkyl the compouncs have
an assymetnc 2arben atem adjacent to the nitrogen atem and an assymaelric carlicn atem adjacant (3 the alkyl group
l.e, C;. Thus. the compaunds axist as two or four cptical isomers .. enanticmers. Sath tha pure enantiemars. racemic
mixtucas are withun the scace of the grasent inventicn. The therapeutic propecties of the campaounds may (o a greater
or lessar Jegraa 2@ ascribed (G the racemate or {6 the anantiomers accurnng.

8cth arganic and incrgartic acids can e amplayed ta form nan-laxic pharmacaulically acceotable acid acditian
saits ¢! ine cempounds at this invention. fllustrative acids ara sulfuric, nitric. phasphare. axalic. hydrachioric, larmic,
hydrcaremic, citne, acatic. lactic, tanarie. pamaic, athanadisuifonic, sulfamic, succinic, mathyisulghcnic, pregionic,
glycalic. malic. glucanic, pyruvie, phenyiacetic, 4-amincbenzaic, anthranilic, salicylic. 4-aming-galicylic, 4-hydroxyben-
2oig, miestinic. mathanesullenic, ethanesulfonic. hyaroxyetharesutionic. benzanasulionic. plaluenesuiienic, sultanilic,
naghtalenasulicnic, ascartinic, cyclohaxylsulfamic, tumaric. mateic and benzaic acids. These saits ara readily prepared
by metrces known in the art.

Meihzes =f Sracaration
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mpounds of tha fermula | may be prepared by the lollowing processes constituting a turther aspect of the
inventicn

whi ch may contain 1 or 2
being either (i) optionally

al kenyl
al koxy or either (ii) fused at two adjacent carbon atons to

ring being optionally substituted by one or
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) £ ; Rlerr] is hydrogen. Clerr]-Cferr] alkyl
or Jerr]-Cearrf] al kenyT: 7 iRlerr] is Clerr]-Cferr] alkyl or
C[er‘r]-C[err]f; al kg@dUbﬁ%; ;i Rlerr] and Rlerr] may together forma 5- or
6- menbered i ng_whi ch may céntg'ai n 1 or 2 heteroatons selected fromN,
Oor S R errT Ts=hydrageh, Cerr]-Clerr] alkyl, err]-Cerr]

al kenyl, Jekrl-Clerr] alkoxy,:NRlerr] gerr] or 5-or 6- nenbered aryl
which may contain =~~~ ="Fp 2 heteroatons selected fromN Oor S
optionally substituted by one or nore of halogen, CN. CF[err], Cerr]-
Clerr] aldeMhning ChembdudaofLa0dd @l kenyl, or Clerr]-Cerr] al koxy: R err]
and R err] are each independently hydrogen, Cerr]-(ferr] alkyl,
Cerr]-Cerr] alkenyl, 5- or 6- nmenbered aryl which may

?
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wherain Y is a leaving group such as triflucromathans sutfenate (QSQ,CF,), halida e.g. Cl or 8r, and X, & Ry, Ryand
N . 0 » . . N ' .
.andaﬂua.a.sa .ahgu‘.cby.;ubsmums of fhegeaup.Y, a a caghoxy geup CQZwherainZ s £ e OK QR whare
a xsTh 1Ly alky! to farmaticn of a cempound of fammuta | wharein A, is COZ (lA).’
@ campaund of farmyla !l can ba converted to the comgound of farmuia [A o i i
) p & y the lllawing catalytic cyale Metal
M@ shouic be a zeravalent transition metal, such as Pd ar Ni with ability to underga axidative aediticnlyta a;ym-\‘ bands

e.. tha aryl-SO;CF, bends. Me may b in si .
cartan monaics (CD), Y ba genarated in situ tram Mil. The aryl-CO-M.Y are formed by treatment. with
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Y 2
1 S~
N
f\ -l N
e
L2
A
1 X
Ve ' YH
— tt \“z '("
b4 N PN 4 X r
¢ . T Ny 2

A

F!.mher re'aga.nts a_re an alcn.fwl such as alkanal a.g. methanal, athanal, an amine base such as a trialkymine ¢
triethylaming in aninen organic solventprafarentially a palarapratic soivent such as dimethylformamide (OMF), di m:;h"



contain 1 0% ‘”af@g§~ el ected fromN. Oor S optionally substituted
by hal ogenj:* Niyie o rr] Cerr] alkyl. Cerr]-Cerr]

al kenyl, Ckedr]-Clerr] al'k or may together forma 5- or 6-nenbered ring
containingjli or‘i@J’Uﬁ #@eFat selected fromN. O or S an
enantioner fof a pharnmaceut|cplly acceptable salt thereof. 19. A

phar maceut | c &F--preparatton’ a cording tlo-claim 18 wherein X. R Rerr],
Rlerr]. R[£ rl. R[errl Rlert] and Rlerr] are defined as in any of
clains 2.3 75147720, K”Eﬁﬁbound according to any of clains 4-14 for use

in the treatnent of disorders in the central nervous system

yisulfexide (OMSQ), acatan, acetonitrile atc. Tha reaction is normally parfarmed at a temperatura betwean +4Q o +
120°C and at a prassure betwean 100 tc 500 KPa. Optionally followad by hydrolyze and traatment with a thionyl halide
2.g. thicnylchlaride ta obtain the corresponding acid halide darivative.

4. Compound of formula | wherain R, is COZ (1A) can aiso be forned By tha reversed process:

A reacticn as the catalytic cycle using a zerovatent transition metal M?, such as Pd. ar Ni with abifity to undergo
an oxicaticn acdition to Z-Y, whaerein Z is defined Cl, B, OH or OF, whare R, is C-Cg aliyi and Y is a leaving group
such as SO,CF, and halida. treatmaent with carben manoxidae followed by addition of a cempaund of farmula lil, wherein
X, R. B,. Ry and A, are as defined under formula I.

2 \-a/’>

1t

é:,——-CO

1A

" Tha Z-CQO-MI.Y can aisc be lomed from Z-COC! directly. The reaction cenditions and reagant are the same as de-

scribed in methed a, abavae. Hycraiyzs of suitabie carhoxylic acid estar lorms the (rae acid, which can be converted (o
its acic halide derivative.

¢. Convarting a2 comgound of formula 1t

l‘ ~ X R‘ x\
P A —> n/**
n .
~ .
€N R

Y R lz

II IB
wharein X. R, Ry, R, and A, are as defined abova and Y is a leaving group such as Ci. 8r or SO,CF; by treatment
with a cyanida reagant such as cupper cyanida {CuCN) lo gbtain 3 compound of formula | wharain Ry is CN. The
feacticn with cyanida reagant is pertormad in an inart arganic scivent such as dimeihylformamide, haxamathylenphos-
Ahatrramide atc. at a tamparature batwean 20° o 200°C pratarrably batwean 50° to 150°C and at normal tamparature.
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d. Amination of a compaund of farmuia [A

__9 '4 -~ l x\

%{ el ~ A
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oz r R \[ N
2 CONR R X!
879
IA 1C

wharsin X, A, R,, R, and R, are as dafined above and Z is C!, 8r, OH or OR, whare R, is C;-Cq alkyl.

It the compaund of formuia |A is a carboxylic acid ester it must first be hydrolyzad to form the free acid. Tha free
acicis then transfarmad into the amide IC via s acid chioride darivative by raaction of the caraspanding amine NR4Rg,
whaers Ay and Ry are as defined undar formulal, in a nenpalar apratic salvent a.g. toluene, benzen al reflux temperature
Batwaen 0 to 100°C.

9. Substitution of 2 S-bromao-chromarythicchreman

cerivalive by treatment with an agpropriata stannic trialkyl reagant in gresence of a zerovalent metal preferrably
pallacium (Pa®) to cbtain a compaund of farmula | wharein A5 is aryl, in presence of carbanmonaxice (CQ) is formed
a cempound of formuia | wherain R, is COR; wharein R, is C,-Cg alkyl, C,-Cq alkylen or aryl.

The substitution may be garformad by ana of the following ways:
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especi al | yf trypﬁéqlne medi ated di sorders. 21. A conpound
accordi ng ft clqg %ﬁg?éj)r uge in the treatnent of depression, anxiety,
anorexi a, [sénit I aj m grai ne. Al zheiner's disiese, hypertension
t er nor egulf at-et= ual { d| sturbances, pain and disturbances in t he
cardi ovasgul ar systen1 22.] Use of a conpound according to any of clains
4-14 for ~&ret J a nmedi canent for treatnent of disorders in
the central nervous system especially 5-hydroxy tryptam ne nedi at ed

di sorders. 23. Use according to claim?22 for the manufacture of a

medi canment for treatnent of depression, anxiety, anorexia. senile
denentia, mgraine, Al zheiner s disease. ternoregul ator and sexua
di st ur bances, pain and di sturbances in the cardiovascul ar system 24. A
process fqy the preparation of a conpound of the fornula | according to any
of clains f 17, by
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a) con L) S 1-'of formula Il [err] wherein Y is a
| eavi ng roup_and X Fi[err], Rlerr] and R err] are as defined under
fornul & I} bﬂ@é@&t'ﬁ%t iic icycl e using a zeroval ent transition netal
(I\/[err]y,i whi ch undergces an oxidative addition to the aryl-Y-bonds.

treat mgnt -wth

e - 10 -
2]
X X
? R
A Sn(aleyl) R /Pd” ‘_\
/'1 e.q. Sn(CH))’R}/?a /R1
=~ ~
& ® "2 L X
Snialikyl )’*’/PG:CO
(4 1 ..
e.q. Sn‘CN):,R7/P¢‘(q . ;
.\
x’k‘
coR, R,

1. Cenverting the S-carboxy chroman/thiochroman derivative of formula |

[
coz r 2 car, R 2

whera X, R, A,, R, anct R, are defined as abova and Zis Cl, 8r by using R,Li whereain R, is atkyl, alkenyi or aryl as a
cuprate reagant to cbtain corrasponding S-ketochremarnithiochroman darivative. Suitable B,Li used is alkyltithium e.
g. CH4Li, atkanyfliithium a.9. CH,CHLI oraryllithium a.g. phenyi-Li. Thae reaction is perfarmad in an inert organic saivent

preferrably a nenpoiar aprotic scivent such as athars e.g. diethyl athar, tatrahydrofuran at a temperature batween -50°
- +80°C.



car bon by Z-H where Zis . Br. OH ORerr] where

Rl err] alkyl, and the initially forned car bonyl at ed
o-aryl -jet alﬁa{gﬂ@ﬂ%}x% tlo formation of a compound of forrmula | wherein
Rlerr] st CQz (1A), or } % b) reaction by a catalytic cycle using a

zer oval gnt—transi~ti-on—-netial (M err]) which undergoes an oxidative addition
to Z-Y, wherein Z is deflinedCI r, 9_" _OR[err]. where Rerr] is
Clerr]-Eerri-atkyl™and Y is a-: | eavi ng group, treatnment with carton
nonoxi de, followed by addition of the conpound of the formula Il [err]

g Hydralysia at a campound af tarmula |, wharain R4 is CN (1B)

I‘ g‘
.__._.9
?[{l A \ h
CN \Z ch2

I8 IA

wharain X, R, R,, A, and R, ara as defined abava opticnally lollowad by treatment with a thiany! haiide e.g. thienyichic-
rida, thionyibremide to obtain a cormgound of fonmuta | wherein A, is COZ whare Zis OH, Cl or Br.

h. Substitution of a campound af farmula |, whaerain Ry is CN (1B)

Y ' % _
L
/l‘
N '3 '\.

wharain X, A, R, Ay and A, are defined as abova by treatmant with an appropriate organomatallic reagant prefarantially
an organciithium such as Ryli ar a Gringard raagant such as RyMg halida in an inert arganic sclvant pretarentially a
nanpalar apretic scivent such as bansan, ethers a.g. diethylether, tetrahydrofuran followed by hydralysis of the inter-
mediats camplex i obtain a compound of formula | wherain Ry is CORy where Ry is C1-Cg alkyl, C,-Cg alkenyl ar aryl.
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wher ei n X§ 'erf] “Retr} and Rlerr], are as defined under fornula | and
Mis a tr A t;i)fornatlon of a conpound of fornula I
wherein et__]_____ “C‘OZ (/I 2 or c) converting a conpound of formula
Il [err] '""“7-"“"“”““*"’ i

gharmacautical oreoarations
Pnarmacautica’ oreoarations

Aczerding 1o the prasent invanticn the compaounds of the formula | will narmally be administered crally, rectally ar
py injecticn. in the form of pharmaceutical preparations comprising the active ingredient sither as a free base or a
pnarmaceutically accaptable non-toxic acid addition sait, e.g. the hydrechicride. hydrabromide, lactate, acstate, shos-
ghate. sulchate, sulghamate, citrate. tartrate, axalata and tha like in a pharmacautically accepiable desage form. The
dosage ferm may be a solid, semisclia or liquid preparation. Usually the activa substance will canstitute setwaen 0,1
and 95% by weight of the preparaticn, more spacifically catween 0.5 and 20% by weight {cr gregarations intenced for
injecticn ana tatween 0.2 and 50% by weight for praparations suitable far cral administration,

Ta grecuca pharmaceutical pregarations containing a compound of the formula t in the farm af desage units for
aral acplicaticn, the selected cempaund may be mixad with a salid excigient. e.g. lactase, saccharase, scraitol, man-
nital. starches such as potato starch, corn starch or amylopectin, caliulcse derivatives. a binder such as gelatine or
peiyvinylgyreelidene. and a lubricant such as magnesium stearate, calcium stearate, gaiyethylana glycol, waxes, par-
affin, anc the like, and then campressed inta tablets. It coatad tablets are requirad, e coras, prapared as dascribed
abave. may be caated with a cancentrated sugar saluticn which may contain a.g. gum arabic, gelatine, taicum, titanium
dioxide. anc tha iike. Altarnatively, the tablet can ba coated with a polymer knawn (a tha man skilled in the an, dissalved
in a readily velatile organic solvent or mixturs of arganic saivents. Dyestuffs may be added to these cealings in aréer
te raacily distinguish batween tabiats centaining different active substancas or ditferent amounts of the active com-
geuncs.

Fer ihe gracaration cf soft gelating capsules, the active substance may be admixed with a.q. a vegetabis oil or
golyethyiene giycal. Mard gelatine capsules may centain granules of tha aclive substance using aither the abovemen-
ticnac axcipients for tabiets e.g. lactose, saccharcse. scrbitel. mannitol, starches (e.g. potats starch, carn starch ar
amylegectin), caliulcse derivatives or gelatine. Alse hqutds ar semisalids cf the drug can ba filled intc hard gelatine

capsules.

Casage units for rectal application can be solutions ar suspensians or can Be prepared in the form of suppesitories
cemprising (he active substance in admixture with a neutral fatty basa, or gelatine rectal capsules comgrising the active
substanca in admixture with vegatable cil or saralfin ail.

Liguid creparations for oral application may be in the farm of syrups or suspensicns, for axample salutions con-
taining fram acout 0.2% ta abaut 20% by waight of the aclive substance herain described, the balanca being sugar
and mixture cf athanal, water, glyceral and prapylene glycol. Opticnally such fiquid preparaticns may cantain calauring
agents. flavauring agents. saccharine and carbcxymethyl-cailulase as a thickening agent or ather excipients knawn o
tha man in the art.

- Selutions for parenterai appiications by injection can be preparad in an aguecus sclutian of a watar-saluble phar-
maceutically acseptable sait of the active substance, preferably in a concantraticn of from about 0.5% to about 10%
By waight. Thase soluticns may alsa contain stabilizing agents and/or bulfering agents and may conveniantly be pro-
videg n varicus gosage unit ampaules.

Suitatle caily coses of the comgeaunds of the inventicn in therapeutical treatment af humans ara about 0.01-100
mg/kg Secyweight at peroral administration and .001-100 mg/kg bedyweight at parenteral administration,

Warking axamoles
The failewing examples will further illustrate the invention.
Examole 1

3-Qigragylamina-3-trifluaromathanasulfonvichroman

3-Diprapylaming-5-hydraxychroman {Thorerg et al. Acta Pharm. Suec. 24{1987)) {1.4 g, 4.0 mmal} and N.N-
cimetnylamina-gyridine (0.1 g, 0.75 mmol) wera disscivadin SO mL mathylena dichiorice (CH,Cl,) and coclad ta -30C.
2.4.5-Callidine (0.75 mL, 5.7 mmal) was added lollowed by triflucromathanas sulfenic anhydnde {1.0 mL, 6.0 mmeal).
The sclution was stirred at -20°C lar 3 hours and then allowad ta raach ambient lemparature. The saluticn was washed
with aquacus NaHCQ,, dried with Na,SO, and avaporaied ta drynass. Tha pala yellow cil was finally purified by flash
chrematagraphy (silica gel) by alution with ethvl acaiatarhaxane 1:9. Yield: 55%, Mp125-127°C (oxalals).
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Examole 2

3-Crorogviaming-S-methvloxycarbonvichreman

3-Dipropylamine-S-trifiucromethanaesulfonyichreman (Exampie 1; 4.43 g, 11.8 mmol) was dissclved in 80 mL
dimethyifarmamice/methanal §.:2 and the solution was dagassed (10 mm Hg, 20°C, 15 min). PdOAc, (78 mg, 0.3¢
mmel). 1,3-dis-diphenyl-phosphinapropana {141 mg, 0.34 mmoai) and triethylamine (3.5 ml., 23 mmol) were then added,
The mixtura was heated lg 70°C undar CO atmosphere and stirred for S haurs, The solution was cacled, diluted with
toluane {200 mi.), washed with aguegus NaHCO,, died with Na,50, and evaporated o dryness. The oil was purified
by flash chrematograghy (silica gel) by elution with ethyl acetate/exane 1:8.

Yield: 75%. Mp 150-152°C (HCl-sait).
Examoie 3
3.Dinrgeviaming-3-carbamovichroman

3-Digragylamino-S-mathyloxychraman (Example 2: 400 mg, 1.37 mmal) was cissalved in 10 ml mathanal and
NaCH (80 mg, 1.5 mmal) in 2 mi_ H,0O was addad. The mixture was refluxed for § hours, cooled, fitared through Calite
* and avaporaled to dryness. Tha residue was rafluxad in SOCl, (§ mL. §8 mmoal) for 30 minutes. The axcass SOCI,
was than remevad in vacuo to give 3-diprogylaming-S-chiaraiarmyichroman HCL as a gum. The pale brown qgum was
dissaived in CH,Cl, (SQ mL), and a stream ot NM, (g) was intreduced during 2 minutes. The solution was washed with
aquecus NaHCQ,, dried with Na,SO, and evaparated to dryness. The il was purified by flash chromatagraphy (silica
gal) by sluticn with athyl acstate/hexane 1:4. Yield 0%, 1IC-NMR: 172.0 154.9 136.5 126.9 120.4 118.1 118.8 67.3
53.052526.122421.9 141117,

Examale 4

J-cicreoviaming-5-N. N-dimethvicarbamoyichroman

The titte ccmpaund was prepared analagous to the procedurs used in Example 3 starting from 3-dipropylamino-
§-meihyicxycaronylchreman and substituting dimethylamine (g) in place of NHy (g). 13C-NMR: 188.3 170.3 149,
137.4125.7126.1 124.985.8 84.7 48,2 47.7 30.7 26.0 15.1 10.9.
gxameia 3

3-Diercaviaming-3-N. N-dlisocragvicarbamoyichreman

The title compound was prepared analcgous (o the procedura used in Exampla 3 stading fram 3-diprapylamine-
S-mathyloxychraman. Mp 228-230°C (HCi-salt).

Examcie 5

3-Qioreaviaming-S-N-methvicarbamagvichroman

The title compound was praparad analogous to the procedure used in Example 3 stanting from 3-dipropylaminc-
S-mathyloxycarscnylchroman and sutstituting methylamine (g) in place of NHy (g). Mp 95-87°C (oxalate).

Examgie 7

3-Qipreeviamino-S-acetyichroman

3-Qigropylamino-3-chioreformylchromanHCl (4.42 g, 13.4 mmol), preparad from 3-diprepylamino-S-methyloxy-
cargenylchioman {Example 2) analogous (o the procedure used in Exampla 3, in dry tetrahydrafuran (20 mi), was
addad tc a pre-lormead solution of lithium dimethyicupcata: gragared fram Meli and Cul, in 200 mL teirahydrafuran at
-73°C. Tha solution was stirred for 15 minutas at -78°C and was than allowad (o raach rcom temparature during 1C
frinutes. Than, 30 mi. H,0 was slowly addad. The arganic phase was dacantad, driad with N2,SQ, and evaporatad
4o dryness. The residug was purified by flash chromatagraphy (sifica gel) by alution with ethyl acetate/hexanae 1:9. The
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title cempound was crystallized as salt fram sthyl acatate. Mp 108-108°C (oxalata).
Examaia 3

3-Dicreovianing-3-cvctoaragvicarsanyichroman

Tha litte compound was praparad analogaus (o tha procadura usad in Exampla 7 substituting lithium dicyclopro-
pyleucrate (J. Qrg. Chem.. 41 (22), 1978) in place of lithium dimathylcuprate, Mp 100-102°C (oxalata).

- a
examgle ¥

3-Qigrcoviaming-S-tatbutylearbonyichraman

The title compound was praparad analogeus (o the pracadure used in Example 7 substituting lithium di<ertutyl-
suprata {from fartbutytiithium and CuBr*Me,S) in place of lithium dimathyicuprate. Mp 118-120°C [oxalata).

Examcie 10

S-Oinrcuvtamino-s-iscoro_oz!afbonggchrcman

The lile campand was prepared analogous to the procadure usad in Example 7 substituting magnesium diisepro-
pylcugrata (from isopropyimagnasium chioride and CuBir’Me,S) in placs of lithium dimethylcuprate, Mp §0-682°C
{oxalata).

Exarnaolas 11

3.oiurcavlaminc-s-(A-Huorcnhenv!camongnchrcman

The title compaound was pregarad anaiagous ta the pracadura in Example 7, substituting magnesiumdi(2-flugroph-
enylicugrate (from 4-flucraphenyt magnesium bramide and Cul) in placa of lithium dimathyicuprate. Mg 96,3-98.4°C
(oxalate).

Exarmale i2

3-Sicrzgviaming-3-(2-thienvicarbanviichreman

e itle compound was preparad analagous (a e procadure used in Example 7 substituting lithium di(2-thisnyl)
cuprate (frem 2-thienyllithium and Cul) in placa of lithium dimethyicuprate, Mp 87-88.5 (oxalata).

Examole 13
3-Dicreoviaming-3-isooragenvichraman

Metnyitriphenylphosphoniumbrarmide (0.62 g, 1.74 mmol) was dissaived in dry athyl ather (20 mi) under nitragen
at ambent lemparature and n-8uli (0.7 mi, 2.5 M, 1.74 mmol) was added and the solution was stirred lor 4 hours.
3-Ciprapylaming-3-acatyichraman (Example 7: 0.40 g, 1.45 mmol) was dissalved in dry diethyl ather (2.0 ml) and this
salutian was added te the praviausly formed Wittig-reagent. The mixture was stirred at ambiant tamparatura overnight.
The scluticn was diluted with toluane and washad with watar. Orying of the arganic phase with Na,SO, and avagoration
ta dryness gava a solid, which was finally purifiad by flash chromatography By siutian with athyl acetatahaxanae 1.4,
The callacted lractions ware avapcratad and gava the titla campaund as a coiouriess ail, 13C-NMR: 11,82 21,94 24.28
28.69 52.79 53.64 £7.70 115.03 115.13 118,73 120,07 126.83 144.89 145,27 154.03.

Examole 14
3-Qigropviaming-3-aminechroman

3-Oipreylamine-S-methyloxycartanylchroman (Example 2 1.0 g, 3.4 mmol) was disscived in methanal (20 mi). )
Sodium hydroxide (0.16 g, 4.1 mmol} in watar {1.0 mi) was added and the sciution was rafiuxed with nitrogen avamight,

AR WL __',‘_;f,___---':ani de reagent, to formation of a conpound of fornula
| wheér ei rrlis CN{IB). d) ami nation of a conpound of fornmula I A
3B 0L s



wher ei n Xj*

is d, OH

R ] and Rl err], are as defined under fornula I
0

L’_?U'L]‘%%\?/nere Rlerr] is (err]-Cerr] alkyl

The solution was avaporated to drynass, taluena {20 mi) was added and again the sclution was avaporated to dryness.
Tha residug was disscived in tolusna 20 mi, diphenylghasgharyl azida (1.87 g, §.3 mmai) was addec and the solution
was refluxeg lar 2 hours. Mathanal (2.0 mi) was addad and raflux was continued fcr < hours. The sclulien was ccaled,
wasnea with water and axtracted with dilute HC! (ag.). The acidic water phasa was neutraiizec NaCH (aq.) and extracted
with tcluena. The taluene-ghasa was driad with sedium sulphate and evaporatad o drynass. Thae resicua was dissolved
in athancel containing 10% NaOH (20 ml) and the sciution was rafluxed avemignt. The sqlution was cacled and diluted
with tcluene. Washing with water, drying of the organic phasa and evaporalicn ta drynass aitarded ihe litle compound
as an cil. which was cenverted to a dihydrechlorida salt. Mp 173-174°C.

Examgle 13

3-Dioreoviaming-S-nitrachroman

3-Sigropylanting-3-aminochroman (Example 14: 0.050 g, 0.20 mmoal) was dissalved in a mixturs of trifluoracstic
acid {0.080 mi, 1.0 mmcl) in water (S ml). Ths claar solution was ccolad ta 0-4°C. Sodium aitrite (0.017 g, 2.3 mmol)
in water {1.0 mi), was added dropwise with gocd stirring. The sotution was stirred [cr 13 minutes and neutralizad with
caicium carbenate. A solution of scdium nitrita (0.50 g, 7.2 mmol) in water {1.0 ml) was acded fallowed by a mixtura
of cepoer sulfate (0.10 g, 0.82 mmal) and capper (1) oxide in water (1.0 ml). The solution was stirrad at 0°C for 20
minutes and then at ambient temperature far 2 hours. The solution was extractad with diethyl ather. The arganic phase
was Zriec with scdium sulfate and evagaratad to cryness. The resicue was purified 2y flash chromategraphy en silica
gel by alution with athyl acetate/hexane 1:9 to give the title compaund. Mp 150-131°C (hydrechiands).

Examole 18
3-Dicrsgviaming-3-azidechroman

3-Zigrepylaming-3-amincchreman (Example 14: 0.050 g, 0.20 mmcl) was diazatized accorcing to the procedure
of Examgle 1. Alter stirring for 1S minutes, scdium azide (0.026 g, 0.4 mmcl) in water (1.0 mil) was adced, Alter stirring
at 5°C zverninght the soluticn was workad-up and purified accorging o the procadure of Examgple 1§ io give the litle
cemeeund. Mp 187-168°C (oxalate).

Examcle 17

3-Crcregviaming-3-fgyrrol. t-viichreman

3-Diprepylaming-S-amincchreman (Example 14: 0.60 g, 2.42 mmol) was dissclved in acatic acid {10 mi) and
2.5-cirmethexytetranydrafuran {0.40 g, 3.0 mmal} was added. The saluticn was refluxed for 1 hour. The solution was
neutraiized with NaCH (aq.) and axtracted with toluene. The organic phase was dried with sedium sultate and evap-
‘oratec (o drynass. The residue was purified by flash chrematography cn silica gel By siution with ethyi acetaterhexane
1:9 tc giva the litle cempound, PIC-NMR: 111.75 21,39 24.81 52.59 53.1587.94 108.93 115,57 115.22 116.42 121.87
127.22 141.47 153.27

Examgie 18

3-IMetavitd-chenviorecyilamingl-3-hvdroxvehroman

3-Aminc-3-mathoxychreman (Thorbarg et al. Acta Pharm. Suec, 24{1887)) (2.0 g, .25 mmol) was dissclvad in
methanci (S0 mi) and gk was adjusted to 6.0 with acatic acid. The sciution was cacied 10 0°C and sodium cyanabore-
hyeric (0.37 g, 13.3 mmal) was added tegathar with 3-phanyigrapanai (1.22 mi, 9.28 mmal), the cooling was withdrawn

and the sclulicn was stirred at ambient temparaturs for 4 hours. Paraformaidehyda (0.42 g, 14 mmol) and sadium

cyanceorchydride (0.87 g, 3.28 mmai) was added and stirring was cantinued avarnight at ambient temperatura, The
saluticn was diluted with toluene and washed with water. Drying with sedium sulfate and svaporation to drynass gives
an cil. The oil was puritied by flash chromatograghy on silica gel by alution with sthylacate/hexana 1:4. Thae callected
tracticns wara avaporated to give an gil. The ail was traated with HBr (47% aq.) at 120°C far 1 haur. The salution was
ccalad and neutralised with sodium hydroxida and extracted with tolusne. The crganic phase was drted and avaporated

4o give the title compound as an ail. 1IC-NMR: 22.502 29.09 33.47 36.16 31.66 57.75 102.04 109.20 110.46 125.78'

127.05 128.36 142.20 155.29 158.28.
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Egaﬂ’d'ﬂ 19
3-troatnvil 3-chanvisreoviiaming.S-methvicxvcaroenvichroman
S R iNg - melnyixvearporvearonal

3-imethyi(3-ghenylprepyl))aming-S-nydraxychreman (Example 18: 1.0 g, 3.37 mmal) was cissclved in CH,Cl, (20
mi) at - 20°C. Pyridine {0.32 mi, 4 mmat), influcrcmethanesulfanic anhycride (0.65 ml. 5.9 mmal) and dimethylami-
ncgvricina (CMAP), (0.041 g, 0.59 mmol) was acded at -20°C under nitrogan. The soiuticn was stirred for 3 haurs at
.20°C. Cealing was withdrawn and the soluticn was diluted with loluene, washed with sedium hycregen carbenata
{ag.}. driac with sadium sullate, filtared thraugh silica gel and evagorated (o dryness. Tha ramaining cil was dissaivad
in 13 mi degassad methanal/OMF 310, Palladium acatate {0.058 g, 0.25 mmal). 1.3-bis(ciphenylohcsphina)propane
{0.103 g, .25 mmal) and triathyl aming (0.76 mi, 3 mmol) was added ang the sclution was flushed with CC{g) under
vigareus strring, The pressura in the reaction vessel was raisad to 20.2 KPate) with the aid of a CO(g)-cylinder fited
with 2 ragulator. Stirring was ccntinued overnight at 75°C. The pressure and tamperature was nomalized and the
soluticn was diluteg with toluena and washad with water. The arganic phase was dried and avaporated to dryness.
The samarning cil was purified by flash chramatcgraphy on silica gel by elution with ethyl acatateshexane 1:4. The
callactadt fractions wera svagarated (o give the titls compound as a colourless ail, 13C-NMRA: 26.3§ 29.00 33.20 37.85
§1.84 32,37 35.44 87.24 120.5Q 123.06 123.40 125.59 126,47 128.17 128.24 130,36 142.01 154.93 167.29.

Examole 20

3-imethvi(3-chenvioreoviViaming-5-N-mathvicarbamavi chreman

3-imethyl(3-gtenyipropyi)jaming-3-methyloxycarocnylchraman (Exampte 19: 0.32 g, 0.94 mmal} was dissolved
in mathanct (10 mf). NaOH (0.08 g, 2 mmai) in 1 mi water was added and tha solution was refluxed cvernight under
nitregan. Tha seluticn was evagcrated g dryness anc cs-avaporated with toluane (10 ml) to dryness zgain. The re-
maining solic was rafluxed in SOCY, for 30 minutes and evapcrated (o dryness. The pale Brown gum was dissalved in
tetranycreturan (THF) 20 mi and treated with methyl amina (g} for 1 minute undar vigorous stirring. The scluticn was
dilutec with loluene and washead with scdium hydrogencaroonate (aq.). Orying ang evaparalicn gave a gum, wimeh
was firally curfiecty flasn chremalcgraphy an siiica gel oy elution with ethyl acatate/hexana 1:2. The collected tracticns
were avaparated to give the title compound as a colourless gum. Crystallization frem ethyl acetata as oxalate gave
white neecles. Mp 150-151°C. (oxalata).

Exarzie 2t

3-S:zszwarine-3-influcremeinanasulisnvithiccnreman

S-Digregylaming-3-hydraxysanzathicgyran (€7 9222 9546 420 mg, 1.58 mmal) and collidine (0.27 g, 0.29 mL)
were dissalved in 15 ml, of CH,Cly and cociled 6 -30°C. Tntlugromethanesulfonic anhydride (0.54 g, 0.32 mL) was
adaac cropwise and allowed o reach ambient temperalurs, ang after 20 minutes diluted with methylendichioride. The
scluiicn ‘was washea with saturated NaHCC,, dried with Na,S0O, and evaporated in vacua.

Chrematcgraghy an silica gy alutian with CHCly gava 0.82 g of the (itle cempound as the base, Yield: 98%. Mp.
37.3°C. 13C NMR (200 MHz-COCt,) PPM 148.3, 136.7, 128.4, 127.2, 126.3. 1220, 117.1, 115.2, 3538, 52.5, 28.0,
265.-225.11.3

3-Diorceviamina-3-meathviexvearbonyithicereman

3-Dipragylamina-S-hydraxybenzathicpyran (EP 0222 398: §20 mg, 1.6 mmel) was dissclved in 11 mL cf dimeth-
yifarmamice/methanai (§:2) and the sclution was degassac (10 mm, 22°C, 15 min), Pd(OQAc), {11mg). 1.3-bisdighenyl-
phaschincprepane (19 mg), and triethylamine {0.48 mL, 0.35 g} '‘ware addad to tha reaction mixturs.

The mixtura was heated to 70°C under carsonmanoxide atmosphara ang stirred for S hours.

The sclutien was ccaled. dilytad with 30 ml. of icluene, washed with satyrated NaHCQ,, dried with N2,SQ,, and
avaporated in vacuo

Chromatagraphy on silica Uy elution using a gradignt CHCly -> 10% EtOAC/CHCI, gave 310 mg cf tha title com-
peund (base) as a slightly yellow qil; Yiaid: §4%. '3C NMA {200 MHz-COCl,) PPM 168.2, 136.§, 134 5, 131.5, 130.1,
126.5.129.7. 38.7. 52.5. 52,1, 0.4, 28.0. 22.3. 11.8.



b conpound of fornula | wherein Rerr] is aryl

Examola 23

3-Owerooytaming-3-acetvithicchreman

3-Ciprepylamina-S-mathyioxycarbonylthicchraman (Examgle 22: 310 mg, 1.01 mmal) was dissclvec in 3 mL math-
ancl and 30 mg of sedium hydraxide in 2 mL water was added. Altar § hours raftux the mixtura was caciad and avap-
crated in vacug. The residue was dissolved in thionylchiarida (5 ml) and rafluxad for 1 hour The excess thicayichlaride
was avagerated in vacua (e ctitain a gum.

Tha residual gum was dissaived in a minimal amount of tetrahydraturan and added dropwisa ta a ccaled (-78°C)
saiution of fithum dimethy! cugrate (2.02 mmal) in 20 mL o tetrahydroturan,

The raaction mixture was stirred lor 15 minutes at -78°C, then allowed ta reach ambient temperature and after 1Q
mirutas (ne reacticn was quenched with 0.9 mL ot water. The raaction was filtered thraugh calite* and avaparatad (o
¢rynass.

The residue werae dissclved in ather, washed with saturated NaHCOQ,, treatad with brine, dried with Na,SQ,, and
avagorated in vacuo to afford the cruds basa as an oil.

Tha cruda residue was chrematograghed an silica by alution using a gradient of CHCly -> §% SI0A/CHC,

Tha hydrochioride salt was qbtained oy dissolving the pura base in ather and drepping an sxcess of an sthereal
HCI soiuticn. Recrysiatlizaticn in trichioromethana/disthylather gave 32 mg of the title compound as a white sclid: Yield:
27%. Mp 141-2°C; 13C NMR (200 Mrz-COCly) PPM 201.9, 138.4, 135.9, 131.7, 131.2,127.2, 127.0, 58.9. 54.1, 51.8,
29.8, 27.8. 25.1, 18,8, 18.2, 11.8.

Example 24

5-Alivl- 3-idinrooviaminoithicchroman

79 a sclution af 3-(dipraoylaminc)-S-riffucramethana-sultenylthiochreman (Examale 21; 1.28 g, 3.22 mmoal), tat-
rakis(trighenylphasphine)pailadium({Q) (75 mg, 0.064 mmal) and a lew crystals of 2,5-i--butyi-4-mathyighenal in 1Q
mb anhydrous cluene was 1.17 g (1.1 mL, 3.53 mmal) tributylaityitin added neat. The resulting salution was refluxed
for 4 heurs then gyr:cma (1 mL) was acdded (a tha cceoled salution followad by 2.1 mi of 2 hydragen fluaride-pyridine
coemglex (Stille J.X. at al. JCC 32(1987) 422).

Alar surring for 1 hour at reem tamperature, tha reaction mixtura was difuted with 50 mi dietyl ether-and treated,
succasswely, with 50 mbL. 1 M NaCH sciuticn, H,Q (x2), washed with 2 saturatad NaCl soluticn and dried (NaSQO,J.
After filtaring anc remaval of the salvent in vacue, the crude was cbtained as a dark oil.

Chramaicgraghy on siica 3v 2luticn using a gracient hexane -> 5% EtOAc/hexane gave 0.85 g of the titie com-
goune (tasa) as a slightly yellaw cil. Yielg: 31%, 13C NMR; {200 MHz-CDCly) BBM 138.0, 136.5, 134.0. 133.0. 126.1,
125.3 1232, 116.C. 37.0. 52.8. 37.7. 29.5. 27.7. 22.3. 11.9. A gorticn of the Base was laken out and mace into the
hyercenicrice salt oy cissolving the pura basa in ather and dropping an excess af an ethereal HCI solution. Recrystal-
lizing {AcCN-Z!20-naxane) gave 3 white solid. Mp 164-5°C.

Examgie 25

3.{Divrcaviamine)-S-oropvithicchroman hydrochloride

76 2 3tirred suspension of potassium azodicarboxylate (0.75 g, 3.9 mmol) (made frash from diathyl azocartoxylate
ang getassium hydroxide) and S-aliyt-3-(N. N-diprepylamino)-thicchramarn {Example 24: 0.4 g, 1.4 mmoatl) in 10 mL
anhydrcus methanai was added a solution of giacial acetic acid/methanal {1:4) until the yellow calar (frem the potassium
salt) disapgearad.

Aftar 30 min stirring at coom temperatura mare potassium azedicarbaxylate (200 mg) was added and again de-
carngcsed as hefora, This pracass was cantinuad until analysis (GC) shawed na starting material remaining.

Ugan camglatian, {2 haurs and 4 additions of the potassium sait) thae solvent was remaved in vacua. To the remains,
a 2 M NaOH salution was addad which was extractad (x2) with disthyl ather and the combined arganic porticns ware
treatac with a saturated NaCl salution, and driad (Na,SO;). The crude base was obtained as a light colarad ail upan
the remcval cf the solvent in vacue.

Chrematograghy on silica by alution using a gradient hexane — 5% ElQAc/hexane gave the title compound (basae)
as a claar ail. The hydrochiaride salt was made by dissolvning the pure basa in alhaer and dropging and an axcass of
an gthacaal HCl

sciution. Racrystallizing {chlaroform-E1,0) gave Q.30 g of a white saiid, Yield: 66%. Mp 150-151°C. '3C NMR: (an
base. 2C0 MHz-COCly) PPM 141.8 133.7 132.8, 125.8, 125.6, 124.5, 57.1, 52,5, 35.3, 29.5, 27.6, 20.6, 22.4, 14.3, 11.9.

’Qg [err] and Rlerr] are as defined under formula I
i ctrial kyl reagent in presence of a zeroval ent netal

de formed a conpound where R err] is COR[err],
S Clerr] alkyl,;4lerr]-Clerr] al kenyl or aryl, or
converting t he 5- carbox‘chronan/thlochronan derivative of fornmula I A
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Pnharmacsiogy

Pharmmacgiogical traatment gt degrassion in man

Swidenca is available thal in depressad gatients the neuratransmissicn in the cantral nerveus systam (CNS) may
be disturded. Thase disturbancas appear (o invcive iha naurgtransmittars noradranalina (NA) ana 3-hydrexytryptamina
(S-HT). The drugs most raguantly used in tha reatmant of deprassion are considerad (o act by impraving the neurg-
transcussicn of either or toth ¢f thasa physiclcgical agenists. Availaola data suggest (hat tha anhancamant of S-HT
neurctransmussicn will primarily improve the deprassed mood and anxiety, whereas Ihe enhancement ¢f ngracranaling
naurclransrussion will raiher improve the ratarcation symptoms acsurming in deprassad patiants. In recent years many
aifarts have deen mada (¢ daveiop new drugs with high selectivity for tha improvemant of the S-T neurctransmissicn
in the CNS.

The mechanism of acticn fcr the drugs generally used today in the therapy of mental depression is indirect, i.a.
they act 2y Biccking the reugtake af the naurgtransmittars (NA and/or 3-+T) relaased fram narve tarmeaats in the CNS,
thus increasing the concantraticn af these transmittars in the synaptic claft and henca rastaring an adsquata neurg-
transmissan,

A lundamentaily dittacant way to imprava iha neuratransmissian in tha cantral S-HT-neurans wauld ba 1o use a
dicact 3-+iT-raceptar agenist. In order to minimiza side aftects, a high salectivity for this kind of racepters weuid then
e prafaradle.

Antagerisms cf the inhibitery auteraceptors lacated cn the calibedias of S-HT-neurcns would be anather funca-
mantally diffarent way tc imgrova the 3-HT neurctransmission,

Surgnsingly, we have lqund that 2 group of cempaounds af the formuta | have selective, diract stimulating arinhibitary
affact cn a suttgraup of central S-HT raceptars, Analtter chservation is that sama of ihose compceunds have a particulary
gead cral Sicavailability, In arder to avaiuata the 3-#T-receptor stimulating effect and salectivity, tha atfinity for various
receprers in cal Brain were maasurad in vitrg using receptar assays (Ki nM).

In vitro tast; Secegtor Binding assav

3HT, , Sinding assay. Caretiral cantex » hipeccamgus frem aach rat was dissaected and hamegenized in 15 mi ice-
cold 3G mM Tris-HCI buffer 4.0 mM CaCl, ang 5.7 mM ascarbic acid, aH 7.5 with an Ultra-Turrax (Janke & Kunkel,
Siauten, SAG) for tan s, Altar sentrifugaticn fer 12.3 min at 17,0C0 /pm (39,860 x ¢ in a Backman centrifuge with a
chillec JA-17 rater (Backman. Palo Alta, CA, USA), the pellets wara rasuspendad in the sama bulfar and homaogeni-
Zaticn and caninfugaticn repeated. Ta sach peitet 3 mi ica-cold 0.32 M sucrasa wera added and hamegenized for §
sec. Thesa sampies were Kegt frazen at -7Q°C. 'When usad thay wara diluted with tha buffer a 8 mg tissue/ml| and
hemegemaciar 1Q sa¢. The lissua nemegenaias wera incugated for tan minutes at 37°C and then sugglied with 10
rM pargyline foilawad gy reingugaticn fac 10 runutes.
The zincing assay iclicwed hal cescnbed Sy Sarcutka, J. Neurccham, 47, 529-540, {1966). The incusation mixtura
{2 mi) contaned 34-3-OH-CPAT (0.25 to 8 nM), 5 mg/mi tissus homogenata in 50 mM Tris-HC! buffer centaining 4.0
mM CaCl, and 5.7 mM ascomic acid, pi 7.5. Six ciffarant concanirations of 3H-8-OH-OPAT were analyzed. Binding
experimen(s ‘wers started by the addition of tissue homogenate and foilowad by incubation at 37°C for 10 minutes.
The incubaticn mixturas were filtered thraugh Whatman GF/8 glass filtars with Brandel Call Harvester (Gaithersburg,
MO. USA). The filters were washed iwice with § miica-cold SO0mM Tris-HClbulfer, pH 7.5. and counted with 3 mi Ready-
sclv HP (Backman) in 2 Seckman LS 3801 scintillation counter. Nanspecific bincing was measured by the addition of
10 uM 3-AT ta the reaction mixture. The hinding data was procassed By non-inear least squares computer analysis
{Munscn ane SRccbarg. Anal. Sicehermn. 107, 220-238, (1580Q). '
Tha tast results are expressed as K; and are given in nM. For instanca, 3-cigropylaming-3-acstylchreman has K;
1.0 (nM). J-digrepylamine-5-cargamaylchroman has K; 3.1 (nM), 3-diprapyfaminag-5-N-maethylcarhamayichraman has
_K; 3.3 {nM} and 3-cipragylaming-3-{2-thignylcarmonyichraman has K, 1.7 (nM),

Claims

Claims far the follawing Contracting States: AT, 88, CH, DE, DK, FR, G8, IT, L, LU, NL, SE

1. Acompcund of tha farmula
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A s hydrogen. flucra ar Cy-Cg alkyt:

R, is hydrogen, C,-Cg alkyl ar C,-Cg alkenyl:

R, is hydragen, C,-Cgq alkyl, C,-Cg alkenyi, C,-C, alkylary! whera aryl may contain 1 or 2 hetercatoms selected
trem N, Q ar S opticnally substituted oy halogen, CN, CF,, C;-Cg alkyl, Cy-Cg alkenyl or C,-C,, alkaxy; or

Ry is CN, SO,CF5, Ny, NRgRg, COR,, S- or 6-mambared aryl which may contain 1 or 2 hatercatoms selected
frem N, O or S and being aither (i) cptionally substituted by one ar mare substituents independently salectad
tram halogen, CN, CF., C,-Cg alkyl, C,-Cg alkenyt ar C,-C, aikoxy or either (ii) fused at two adjacent carban
atoms (@ an aryl ring, said aryl ring Baing optionally substitutad by ane or mora substituants independantly
salected from halogen, CN, CF,, C,-Cgq alkyl, C5-Cg atkanyl or C;-C, alkaxy;

R, is hydragen or halogen:

Rg is hydragan, C,-Cgq alkyl or C5-Cy aikanyl:

Ry is Cy-Cg aliyl or Cp-Cy alkanyk: or

A an& Ay may togather form a S- or 8-mamberad ring which may contain 1 or 2 hetercatoms selectad from N,
Qars:

Ry s hydragen, hydraxy, chiore, brama, Cy-Cg atkyl, C,-Cg atkenyi, C,-C, atkoxy, NRgRq or 5- or §-membered
aryl which may cantain 1 ar 2 hatercatoms salected fram N, © ar S aptienally substituted by ane ar mara of
halogen, CN, CF,, C;-Cq alkyl, Co-Cg alkanyl, or C;-C alkoxy;

Ry and A are sach independantly hydragen, C,;<Cy alkyl, C,-Cy alkenyl, 5- or §- membared aryl which may

cantain 1 or 2 hatarcatoms selactad fram N, © or S optionally substituted by halegan, CN, CF;, C,-Cg alkyl,
Cy-Cs alkanyl, C,-C4 alkaxy ar may tagathar larm a §- ar §-maemberad ring cantaining 1 or 2 heteroatoms
salactad from N, Cor S .

an enantiomaer or a salt thereaf.

2. Acsmpound accarding ta claim 1 wharain Xis Q.

3. Acompound accarding to claim 1 wharein X is
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A compound accarding (o any of claim 1, 2. or 3 wherein Ry is NAgR,, COR;, §- or 6- membered aryl which may
centain 1 or 2 hatarcalams selactad fram N, Q or S and baing aither (f) optionally substituted by cne or more
substituants independently selactad from halogen, CN, CF,, C,<Cg alkyl, C4-Cq alkenyl or C, -C, alkoxy or aither
(it} fused at twa adjacent carbon atoms lo an aryi ring, said aryl ring baing apticnally substitutad by ane or mare
substitutents independeantly selected from halogen, CN CFy, C,-Cg alkyl, C,-Cy atkanyl er C,-C, alkaxy: Ry is
hycregen, C;-Cg alkyl, C5-Cg alkanyl, C,-C, alkaxy, NRgRgq or S- or §- membarad aryl which may cantain 1 or 2
hetarcatoms salacted from N, O or S optionally substituted by ona or mare of halagen, CN, CFy, C,-Cg alkyl, C,-
Cg alkanyl, ar C,-C, alkaxy; X, p, R, Ry, Ry Ry, Rg, Rg, Ay and Ry are dafined as in claim 1, an ananticmer ar 2
pharmacautically accaptadle sait therea! for usa in theraghy.

A compaund according to any of claims 1-4, whereain R, and R, are the same cor dilferent and selacted frcm
hyaregen, n-prepyl, i-propyl and cyclopragyl.

A compound acsarding (o any of ciaim 1-5, wharain Ry is COR;.

A compaund acsarding to claim § wherein By is C,-C,4 alkyl, phany!, furanyt or thienyl apticnally substitutad with
halagen, NRy Ry wherein Ry and A4 ara each independently hydragen ar C,-C, atkyl, or C,-C, aikexy.

A compound acearding to claim § wherein R and A are hydragen, R, and 8, ara n-propyl and Ry is mathyl, athyl,
n-prepyl, i-propyl, cycloprapyl, n-outyl, i-butyl. t-outyl, cyclabutyl, thienyl, {uranyl, phenyl, N- mathytamina, mathaxy
ar flucrephenyl,

A comgound accarding te any of claims 1-5 wherain Ry is éhenyl. furanyl. thienyi or fluerephenyl.

1. A camgound accarding ta any of claims 1-7 and 9 wharain A, is halagen in 3 positien.

11. A camgound aceording ta ciaim 1 which is 3-dipropytaming-§-acetylchroman, an enanticmer ar a sait thereof.

12. Acamgound acesreing to claim 1 which is 3-cipropylamino-S-carbameyichraman, an enanticmer or a salit thereal.

13. A ccmpaund acsording to claim 1 which is 3-digropytamina-3-N-methylcarsamaylchraman, an anantiomer or a

saft thaceof,

14 A compecund accarding te claim 1 which is 3-dipropylaminc-5-{2-thienylcarbonyl)-chroman, an enantiomer ar a

sait thereat,

15. A compaund accarding to claim 1 wharein R, is CN, COOH, COCIL COBr, Ny ar SO3CF3, and X, R. Ry, Rp and

A,, are as dafined in claim 1, an enantiomer ar a salt thareot.

18. A compound acearding to claim 15 wherein Ry and R, ara the same or different and salectad (ram hydrogen, a-

prapyl, isprapyt anc cycloprepyt.

17. A compound according ta claim 16 wherein R and R, are hydrogen, A, and A, are n-propy! and Ry is SO,CF3,

18, A pharmacautical craparation cantaining as active ingredient a camgound according to larmula |
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X isQer
o
%)p
S;
p isanintagerQ,1cr2:
R is hydragen, flucra or C,-Cg aikyt:
R, is hydragen, C,-Cg alkyl or C,-Cq alkanyl:
R, is hydragen, C,-Cg alkyl, Co-Cg alkenyl, C;-C, alkylaryl where aryl may centain t or 2 hatercatams selectad
frem N, O or S opticnally substituted by halagan, CN, CFy, C;-Cg alkyl, C,-Cg alkenyl er C,-C, aikaxy; ar
Ry is NRgRg, COR,, S- or 6-membared aryl which may contain 1 ar 2 hetercatoms salected frem N, Q or S and
baing aither (i) opticnally substitutad by ana or mare substituents indepandently selectad tram halegen, CN,
CFy, Cy-Cq alityl, Co-Cg alkenyl or C,-C, alkoxy or aithar (if) fused at twa adjacent carben atoms ta an aryl
fing, said aryl ring being opticnally substitutad by one or mare substituents independantly selacted from hal-
agan, CN, CF,, C,-Cg alkyl, C,-Cg alkanyl ar C;-C, alkaxy;
R, is hydragen or haicgen:
Rg is hydragan, C;-Cg alkyt ar C5-Cg alkanyl:
R' is C, -C' alky‘ ar Cz’Cs alkeﬂyt Qr
Rs and Rz may togethar fomn a S- or §- mamberad ring which may contain 1 ar 2 hatercatams salected from N,
Qors;
Ry ishydrogen, C,-Cg aikyl. C,-Cq alkenyl, C,-C, alkoxy, NRy Ry ar 5- or 6- membarad aryl which may contain
1 or 2 hetercatoms seiected from N, O or S optionally substituted by ane or mora of halagen, CN, CF;, C,-
Cq alkyl, C,-Cg alkanyl, or C,-C, alkoxy:
Ay and R, are each independently hydragen, C,-Cg alkyl, C-Cy alkanyl, 5- ar 6- memberad aryl which may
cantain 1 or 2 hetercatoms salected fram N, O or S aptionaily substituted by halogen, CN, CFy, C,-Cg alkyl,
C2-Cg alkanyl, C,-C, aikoxy or may together fomm a S- or 6-membered ring containing 1 or 2 heteroatoms
salacted from N, O or S:
an enantiomar or a pharmacautically accaptable sait theraaf.
19. A pharmacautical praparation according to claim 18 wharain X, R, 8y, 8,, By, A, Ay, Ry and Ry ara defined as

in any of claims 2-3, 5-14,

20, A compaund according to any of claims 4-14 for usa-in the lreatmaent of disardars in the centrainervous system,



wher ei IRD?LR:\ EQ{% {Eﬁ'}éjrr] and Rlerr] are as defined under forrrula
treatngni—w th an ganopet al I'i ¢ reagent fol | owed l‘ “‘m! ‘
obt ai n{ a} ngt( fbr‘ la | wherein Rerr] is CORerr i‘ x 1S
Clerr]{q e(rm? al Ryl . efr]-derr] al kenyl or aryI (1 D), r |) '

conver

AT OTPOLHIEE: f‘forrrula . 5p .

espacially S-hydroxy tryptamine madiatac disordars.

21. A campound according to claim 20 for use in the traatmant of deprassion, anxiety, anorsxia, senile demantia,

migraine, Alzheimar's disiese, hypartension, tarmoragulator and sexual disturbancas, pain and disturbancas in
the cardicvascular systam,

22. Usa al 3 cempaund accarding ta any of claims 4-14 far the manufacture of a medicamant for traatmant of disarders
in the cantral nervous system, aspecially S-hydroxy tryptamine madiated disorcers.

23, Usa accarding to claim 22 for the manufacturs of a medicamant for treatment of deprassion, anxiety, anaraxia,
senile demantia, migraina, Aizheimer's disaase, termaregulator and sexual disturbances, pain and disturbances
in tha cardiavascular system,

24. A process for the graparation of a campaund ot the fermula | acearding ta any of cléims 117, 8y
3) converting a compound of formula I
|
2 /
~ ,l‘
\ 1
4 g 2

wharain Y is 3 leaving group and X, A, R, R, and R, ara as defined under farmula | by a catalytic cycle using
a zarovalent transitien metat (M*), which undergoas an oxidative additicn ta tha aryl-Y-bonds, treaiment with
carken monoxide fellowed by Z-H, whera Zis Cl, Br, OH, OH,, whare R, is C,-C, alkyl, and the initially farmed
carbonylated o-aryl-metal-Y complex, to lammation of a campound cf famuia | wharain 8, is COZ (1A), or

b) reacticn by a cataiytic cycls using a zerovaler;( transition metal (M°®) which undergaes an axidative addition
ta Z-Y, wharain Z is defined C!, 8¢, OH, OR,, where A, is C,-Cq alkyl and Y is a leaving group, raatment with
carten monaxide, tollowad by acdition of the compound of the formula il

X
R,

P
7 IIL
1
x 1
%

wharein X, R, R,, R, and A, are as defined under formula | and M! is a transition metal to formation of a
compound af formula | wherain Ry is COZ (1A), or

¢) cenverting a comgpaound of farmula il

| 2
]

wherain X, R, R,, R, and R, are as definad undertormulaland Y is a leaving group such as SO,CF,, halide
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reagents,
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erein Y is a leaving group and-X. "R” R[&i7], Rerr]

,b) ARt h ha trial kyl aryl st annan ors c *aci d

‘to formatlon of a corrpound ohaformula | wherein R[err] s a

i1 pm—— =
by treatment with a cyanida raagent, o formation of a compound of formula | wherain Ry is CN (18),

d} amination of a2 compound of formula (A

\@» R

C"\ll l R

IA IC

wharein X, R, Ry, Ry, and R, are as dafined under formuia | and Z is CI, OH or OR,, whera R, is C,-Cg alkyl .
by reaction with NHRgR, to give the carrasponding amide of formula |, whera Ry is CONRgRg (IC), or

a) substitution of a S-bromochramanthicchreman derivative

wharein X, R, R,, R, and A, are as defined under formula | by treatmant with a stannictrialkyl reagent in
prasence of a Zerovalent matal e.g. Pd® to cbtain a compound of formuila | wherain R, is aryl or in prasence
of carbonrnonoxide {ormed a compound whara R, is CORy, whera Ry is C,-Cg alkyl, C,-Cg alkenyl or aryl, or

1) converting the S-carbexychroman/thiochroman derivative of formuia lA

e e

CO"’ R
IA ID

wharein X, R, Ry, Ry and R are defined as in formula | and Z is Cl, 8r by using R,Li to obtain correspanding
campaund of farmula | when R, is COR; (I0) whare Ry is defined as C,-C; alkyl, C,-Cg alkanyl or aryl, or

g) hydraiysis of a compound of formuta | wharein R, is CN (1B)



% BET |
aryl mhiéhfnay contarnwg'gr 2 heteroatons sel ected from N:- O or S bei ng——

ei t her Spb%ti1@%§¢1ﬂ@7f sed at two adj acent car bon

at ons:
whereupop pptionally a base obtained is converted to a aCiHI m Uﬂ"l IHI"
or a sal§ bhtakﬁﬁd:ﬁ&mﬁdnierted to the base or to a U} ," "
addi tionsalt, or optionaljily an isoqpyé:jﬁxture obatined is separated to a
pure e erantoner—=28. A conpound according to any of clainms 11-14 for

use in theraphy.

2
o R L

I3

wharein X, R, R,, Ay and R, are as defined under farmuia | optionally followed by treatment with thianythalide
to obtain a compound of formuta | wharein Ry is COZ, whare Zis OH, Cl or 8¢ (IA), or

h) substitution af a compound of farmula | wherain Ay is CN

X

L

1B

wherein X, A, R,, R, and R are as defined under formula | by treatment with an argancmatallic reagent
follawed by hydralysis to cbtain a compound af larmuia | wherein Ry is COR;y, where Ry is C,-Cg alkyl. C5-Cg
alkenyl or aryl {10), o

i} converting a compound of tormula il

X

?
1
ﬁ/
" l 11
Y - N

wherein Y is a leaving group and X, R. R,, Ry and R, are as defined under formula | by a reaction with a
transition matal tc form a ligand complex, which undergoes an oxicative addition by treatmant with a trialkylary!
stannane or aryi-boric acid reagents, to formation of a compound of lammula | wherain Ry is a S-6-membered
aryl which may cantain 1 or 2 hetercatoms selectad from N, O or S baeing either substituted or fused at two
adjacent carban atoms;

whereupcn opticnally a basa abtained is convartad to a acid addition salt or a salt cbtained is converted to
the base ar to a diffarant, acid addition salt, oc optionally an isomaric mixture cbatined is separated o a pure
enantiomer.

25. A comgound according to any of claims 11-14 for usa in tharaphy.
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NEW CHROMAN AND THIOCHROMAN DERIVATIVES

Abstract

Compounds of the formula I

R4 X
/“1
N\
R3 R RZ

processes for-their.preparation( pharmaceutical prepara-

tions, use of and method of treatment of disorders in CNS
by using compounds of formula I.
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sharmacsiogy -

3ramacsiooical ‘raaimant 3 aorassion n man

Tndanca is avanacta that :n ecrassad satants A NQUrGrANIMISIIGN N ‘R4 2antral carvcus systam (CNS) may
Be disturged. Thaesa cistursancas aogear 'q invalva tha naurctransmittars naracanating (NA) ang 3 S-nycrexyteyataming
iS-mT). The Jrugs most iraguently usec . MNe reatmant af Cegrassion are censicarad (a 3¢t Ay "MOAVING tha nayre.
ransmssicn 3t athar or Seih of these anysicicgical agenists, Availanle 2ata suggast ihal he nnancamant st 3.~T
asurctransmussicn wil grimarily imgrava e decrassed moad and anxiaty, ‘wnaraas (he anhancamant of acracrenalina
neurctransmissicn will ralhar imprcva (ha ratareaticn symalcms cesurmng in cacrassed gatiants. 'n cacant years many
aiforts nave ceen macda IG cavelce naw drugs with ign selectivity lar-ihe imarcvarmant ct ine 3-~T aaurctransmissicn
in @@ CNS.

The mactanism <t action for iNe drugs generally used acay ' he herany <f mental dagrassion is incirect, i.a,
thay act oy dicciung the rauatake cf the nauratransmittacs (NA and/er S-H 7] rataasad from narve tarmunals in the CNS,
thus increasing tha cancantraticn of thase transmittars in (he synagtic cleft and henca resianng an acaquata neura-
transmission,

A {undamentally ditfarant way o improve e nsurctransmissicn in the cantral S-HT-neurens ‘woulkd 5¢ ' usa a
diract 3-+7-racagtar agonist. [n arder ta minimiza side affects, a high salactvity far this Kind at racaplers ‘weuit an
3@ pratarable.

Antagenisms of the inhibitery autcreceptors !ccated cn the cailbccias of 3-~T-neurcns weuld Sa ancter lunca-
martaily ciffarent way (s imgrave the 5-HT neurctransmussion.

Suransingly, we have tounc hat a groug af cemaounds of the fermula | hava selectiva, Sirect imulating or inniitery
altact on a sugreug of central S-+17 racagters. Anather chservaticn is at some Gf ese camocunds tavea gacticularty
geec cral ticavailanility, in crder ta svaluate e S-RT-racaptor stimuiating afect ana salectivity, e arfimty 'er varicus
receq(Crs in rat Srain ware Measuread in vitrg using racagter assays (Ki amM). '

In vitrg tast Sacacier sinding assav

37, , biding assay. Carebrai cartex - hippecampus from aach rat was dissected and hemegenizeain 15 mi ica-
acld 3G mM Trs-HCl Buffar 4.0 mad CacCl, and 5.7 mM ascartic acid, pit 7.5 with an Ultra-Turrax {Janke & Kunkel,
Stauten, FRG) lor ten 3. Aftar centrifugaticn for 12,5 min 2t 17,060 mm (39.300 x g in 3 Seckman cantrifuge with 3
chilleg JA-17 rater {(Beckman, Paia Alte, CA, USA), the pailats wara rasusgendad in the same Suffer and herrcgenis-
zatien and cantrifugation repaatad. Ta 2ach pellat 3 mi ica-coid 0,32 M sucrosae ware acded and homegenizad for §
sac. Thasa samoles were Kapt frozen at -70°C. When usad thay wera dilutad with iha buffar e 3 mg tissue/mi ang
hemegamazc icr 1Q sac. Tha lissua Nomcgenatas ‘were incudatec for lan minutes at 37°C anc then supgliec with 10
uM gargyiine !cllawed by raincusaticn far 1Q minutas.

Tha oncing assay folicwad hat 2escribad Sy Percutka, J. Neurcehem, 17, $28-340, [ 1986). The incubaticn mixtura
{2 mi) centained IH-3.OM-DPAT (0.25 le 3 M), 5 mg/mi tissus hemagenata in S0 mM Tris-+Ci buffar containing 4.0
mM Cacl, ana 5.7 mM ascoric acid, g 7.5, Six cifarant cancentrations of 3M-3-CH-OPAT wera analyzed. 3incing
axparimants wera started By the addition of lissue hamaganate and fotiowad 3y incubaticn at 37°C for 10 minutes.
The incubaucn mixturas wara filtered through Whatman GF/8 giass filtars with 3randel Call Harvastar (Gaithersourg,
MQ. USA). The filters were washed twica with 5 mi ica-colg SOmM Tris-HC! buffar, sH 7.5, and counted with 3 mi Reacy-
salv HP (Backman) in 2 Beckman LS 3801 scintillation countar. Nenspacific bincing was measured by tha acdinen of
10 uM 3-HT g tha reaction mixture. The Sinding data was grocassad By non-inear least squares computer analysis
(Munscn ane Recbar. Anal, Biccham, 107, 220-238. (1580).

Tha tast resulls are axpressed as K, and ara given in aM. For instanca, 3-ciorcpylaming-3-acatyichreman has X;
1.0 (nM), J-cipranylaming-3-cartamaylchroman has K; 3.1 {nM), 3-ciprepylaming-5-N-mathylcaraamoyictiraman has
K; 3.3 (nM) and 3diprapylaming-3-(2-thienylcarhanyichiraman has & 1.7 {nM),
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Claims

Claims tar the fallawing Cantracting 3tates: AT, 3E, Ci, O€, OK, FR, G8, IT, UL, LU,
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1. A camgound cf he latmula

4
L,
|
!l/ 1
\l
Ry 2 D
wharain
X isQar

isanintegarG, tor 2
is hyeragen, flucra ar Cq-Cy alkyt:
is hydragen, C,-Cy aliyl ar Cyp-Cy alkenyt:

is hydrogen, C,-Cy alkyl, C,-Cy atkenyl, C,-C, alikytaryl whars aryl may centain 1 ar 2 hetarcatoms selacted

lrem N, O or S cptionally substituted By haiagen, CN, CF;, Cy-Cg alkyl, C,-Cy alkanyl or C;-C, alkaxy; or

is CN. SO4CF,, Ny, NRAgA,, CORy, S+ or §-mambared aryl which may contain 1 or 2 hataroatoms selectad
fram N, C ar S and being aither (i) aptionally substituted by one or mere substituents independently selected
from hatogen, CN, CFy, C,-Cg atkyl, Cz-Cg aikenyl or C,-C, aikaxy ar sither (ii} fused at two adjacent cariens
atems @ an aryl ring, said aryl ring Being optionally substituted by one cr mcre substituents indegendently
sslectad from halogen, CN, CF,, C,-Cy alkyl, C,-Cg alkenyt ar C,-C, alkexy:

is hycragen or halegen:
is hydragen, C,-Cg aliyt o¢ Co-Cy alkenyt
is Cy-Cq alkyl ar C-Cy alikanyl or

and Ry may together ferm a S- ar §-memberad ring which may caatain 1 or 2 hetersatoms salected lrom N,
Qears:

is hydragen, hydroxy, chicra, brama, Cy-Cy atkyl, C-Cy alkanyl, C,-C, alkoxy, NRyFRy or 5- ar 5-membaered
aryl which may cantain t or 2 helercatoms seiected fram N, Q or S aptienally substituted by ene or mare af
halcgen, CN, CF,, C,-Cq alityl, C»-Cq atkanyl, or C,-C, alkoxy;

and A, are sach independantly hydragen, C,-Cgq afkyl, C,-Cgq alkenyl, 5+ or €+ membaered aryt which may
contain 1 or 2 hetarcatoms seiected rom N, O or S optionaily substituted by halagen, CN, CF,, C,-Cq alkyl,
Cp-Cg alkanyl, C,-C, alkaxy or may together fomm a S- or d.membaered ring cantaining 1 ar 2 hatercatoms
selected lrom N, Q or S

an enanticmar or 2 sait thereot.

2. A compound accarding 1o cisim 1 wherein X is Q.

3. A campound according to claim 1 wherein X is



