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~,1-(4-PIPERIDINYL)(DIl-IYDROBENZOFUR.AN OR DTH'YDRO-2H
BENZOPYRAN)CARBOXANflDE DERIVATIVES ' 10 A number of substituted
(3-hydroxy-4-piperidinyl)benzamide derivatives have been described as
stimulators of the motility of the gastrointestinal system in
EP-A-0,076,530; EP-A-0,299,566 and EP-A-0,309,043. In EP-A-0,307,172;
EP-A-0,124,783; DE-3,702,005; EP-A-0,147,044; 15 EP-A-0,234,872 and
US-4,772,459 there are described benzofuran, benzopyran or benzoxepin
carboxamide derivatives being substituted on the nitrogen with an
alkylamino group or with a mono- or bicyclic hetera ring optionally through
an alkyl chain. These compounds are taught to be anti-emetic,
anti-psychotic or neuroleptic agents. 20 WO-A-84 03 281 describes
N-azabicycloalkylbenzamides and -anilides useful as dopamine antagonists,
antihypertensives and analgesic potentiators. WO-A-88 O1 866 describes
N-heterocyclylbenzoheterocyclic amides useful as anti25 emetic agents
especially for administration with cancer chemotherapeutic agents. The N
(4-piperidinyl)(dihydrobenzofuran or dihydro-2H-benzopyran)carboxamide
derivatives of the present invention differ thereform structurally and
pharmacologically by their favourable gastrointestinal motility stimulating
properties. 30 The present invention is concerned with novel benzamide
derivatives having the formula R1 O _ L-N~N-C \ / R2 (n, 13 R O ~A 35   -2
5 10 15 20 25 30 35 the j3-oxide forms, the salts and the stereochemically
isomeric forms thereof, wherein A is a radical of formula -CH2-CH2- (a-1))
-~2-~2-~2- (a-2), or -CH2-CH2-~2-~2- (a-3)~ wherein one or two hydrogen
atoms in said radicals (a-1) to (a-3) may be replaced by a Cl.-6alkyl
radical; Rl is hydrogen or halo; R2 is hydrogen, amino, mono or
di(Cl.balhyl)amino or Cl-6alkylcarbonylamino; R3 is hydrogen or Cl-6alkyl;
L is C3-6cycloallryl) C5.6cycloalkanone) C3.6alkenyl optionally substituted
with aryl) or L is a radical of formula -Ally RQ (b-1), -AIk-X-RS (b-2),
-Alk-Y-C(~)-R~ (b-3)) or -p~_y_C(~)-~9R10 (b..4)~ wherein each Alk is
Cl~alkanediYl; and R4 is hydrogen, cyano) Cl..~alkylsulfonylamino)
C3.~cycloallryl) C~cycloalkanone, aryl) di(aryl)methyl or Het; RS is
hydrogen, C~.~,alkyl, hydroxyCl.balkyl) C3.6cycloallcyl, aryl or Het; X is
O) S) S02 or NR6; said R6 being hydrogen) Cl.~alkyl or aryl; 



R~ is hydrogen, Cl~alkyl) C3~cycloalkyl, aryl, arylCl~alkyl,
di(aryl)methyl, Ci.~alkyloxy or hydroxy; Y is NR8 or a direct bond; said R8
being hydrogen) Cl..6alkyl or aryl; R9 and R10 each independently are
hydrogen) Cl..6alkyl) C3~cycloalkyl) aryl or arylCl~alkyl, or R9 and R10
combined with the nitrogen atom bearing R9 and R10 may form a pyrrolidinyl
or piperidinyl ring both being optionally substituted with Cl..6allryl)
amino or mono or di(Ct.~allcyl)amino, or said R9 and R10 combined with the
nitrogen bearing R9 and R10 may form a piperazinyl or 4-morpholinyl radical
both being optionally substituted with Cl.balkyl; each aryl being
unsubstituted phenyl or phenyl substituted with 1,2 or 3 substituents each
independently selected from halo, hydroxy) CZ~alkyl) C1_6alkyloxy)
aminosulfonyl, CI.6alkylcarbonyl, nitro, trifluoromethyl) amino or
aminocarbonyl; and   -3 each Het being a five- or six-membered heterocyclic
ring containing 1,2,3 or 4 heteroatoms selected from oxygen) sulfur and
nitrogen) provided that no more than 2 oxygen and/or sulfur atoms arc
present, said five- or six-membered ring being optionally condensed with a
five- or six-membered carboxylic or heterocyclic ring also containing 5
1,2,3 or 4 heteroatoms selected from oxygen, sulfur and nitrogen, provided
that the latter ring dots not contain more than 2 oxygen and/or sulfur
atoms and that the total number of heteroatoms in the bicyclic ring system
is less than 6; when Het is a monocyclic ring system it may optionally be
substituted with up to 4 substituents; when Het is a bicyclic ringsystem it
may optionally be substituted with up to 6 substituents; 10 said
subsdtuents being selected from the group consisting of halo) hydroxy,
cyano) trifluoromethyl) C1.6a1ky1) arylCl~a,llcyl, aryl) Cl~alkyloxy)
Cl~alkyloxyCl~alkyl) hydroxyCl.balkyl) Cl.~allrylthio) mercapto) vitro,
amino, mono and di(Cl~alkyl)amino) arylCl~alkylamino, aminocarbonyl, mono
and di(Cl~allcyl)aminocarbonyl, Cl~alkyloxycarbonyl,
arylCl.~alkyloxycarbonyl) a bivalent radical =O and =S; 15 provided that
when RS is Het, Het is connected to X on a carbon atom As used in the
foregoing definitions halo is generic to fluoro) chloro) bromo and iodo; C
1 alkyl defines straight and branched chain saturated hydrocarbon radicals
having from 1 to 6 carbon atoms such as) for example) methyl, ethyl,
propyl) butyl) 20 hexyl, 1-methylethyl, 2-methylpropyl and the like;
C3~cycloalkyl defines cyclopropyl) cyclobutyl, cyclopentyl and cyclohexyl;
Cs~cycloalkanone defines cyclopentanone and cyclohexanone; C3...6alkenyl
defines straight and branched chain hydrocarbon radicals containing one
double bond and having from 3 to 6 carbon atoms such as, for example,
2-propenyl) 3-butenyl, 2-butenyl) 2-pentenyl) 3-pentenyl,
3-methyl-2-butenyl and the 25 like; and when a C3~allcenyl is substituted
on a heteroatom, then the carbon atom of said C3-6alkenyl connected to said
heteroatom preferably is saturated ; CI _6alkanediyl defines bivalent
straight or branched chain hydrocarbon radicals containing from I to 6
carbon atoms such as) for example, 1,2-ethanediyl) 1,3-propanediyl)
1,4-butanediyl, 1,5-pentanediyl) 1,6-hexanediyl and the branched isomers
thereof. 30 The salts as mentioned hereinabove are meant to comprise the
therapeutically active non-toxic addition salt forms which the compounds of
formula (n are able to form. The ~' latter can conveniently be obtained by
treating the base form with such appropriate acids as inorganic acids, for
example) hydrohalic acids, e.g. hydrochloric, hydrobromic and 35 the like,
sulfuric acid, nitric acid, phosphoric acid and the like; or organic acids,
for example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic)
2-oxopropanoic, ethanedioic, propanedioic, butanedioic, (Z)-2-butenedioic)
(E)-2-butenedioic)   2-hydroxybutanedioic, 2,3-dihydroxybutanedioic,
2-hydroxy-1,2,3-propanetricarboxylic) methanesulfonic, ethanesulfonic)
benzenesulfonic) 4-methylbenzenesulfonic, cyclohexanesulfamic,
2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. Conversely
the salt form can be converted by treatment with alkali into the free base
5 form. The compounds of formula (n containing acidic protons may also be
converted into their therapeutically active non-toxic metal or amine salt
forms by treatment with appropriate organic or inorganic bases. The team
addition salt also comprises the hydrates and solvent addition fortes which
10 the compounds of formula (1] are able to form. Examples of such forms
are e.g. hydrates, alcoholates and the like. As defined hereinabove, R~ may
be hydroxy and in that instance Y in radical (b-3) 15 20 in particular is a
direct bond. The ~-oxides of the compounds of formula (I) arie meant t4
comprise those compounds of fonmula (1] wherein one or several nitrogen
atoms are oxidated to the j~-oxide form) in particularly those ~-oxides
wherein the piperidine-nitrogen is ~-oxidated. In the compounds of formula
(1] wherein R4 and RS is Het, said Het may be partly or completely
saturated) or unsaturated. The compounds of formula (1] wherein Het is
partly saturated or unsaturated and is substituted with hydroxy, mercapto
or amino, may also exist in their tautomeric forms. Such forms although not
explicitly indicated 25 hereinabove, are intended to be included within the
scope of the invention. In particular, Het may be i) an optionally
substituted five- or six-membered heterocyclic ring containing 1) 2) 3 or 4
heteroatoms selected from oxygen, sulfur and nitrogen, provided that no
more 30 than 2 oxygen and/or sulfur atoms are present; or ii) an optionally
substituted five- or six-membered heterocyclic ring containing 1, 2 or 3
heteroatoms selected from oxygen) sulfur and nitrogen, being fused with an
optionally substituted five- or six-membered ring through 2 carbon atoms or
1 carbon and 1 nitrogen atom, containing in the remainder of the fused ring
only 



35 carbon atoms; or iii) an optionally substituted five- or six-membered
heterocyclic ring containing 1,2 or 3 heteroatoms selected from oxygen,
sulfur and nitrogen) being fused with an optionally substituted five- or
six-membered heterocyclic ring through 2 carbon   -6 2,3-dihydrobenzofuran
and 3,4-dihydro-1(2]~-benzopyranyl) with tetrahydrofuranyl being preferred.
Another more particular subgroup of Het comprises heterocyclic ring systems
which 5 are selected from the group consisting of pyirolidinyl;
piperidinyl; pyridinyl which is optionally substituted with one or two
substituents each independently selected from halo, hydroxy) cyano, Cl
_6alkyl, trifluoromethyl, C 1 _6alkyloxy, aminocarbonyl, mono and
di(Cl_6alkyl)aminocarbonyl, amino) mono and di(Cl~alkyl)amino and
Cl~alkyloxycarbonyl; pyrimidinyl which is optionally substituted with one
or two substituents 10 each independently selected from halo, hydroxy,
cyano, Cl~alkyl, Cl_6allcyloxy, amino and mono and di(Cl..6alkyl)amino;
pyridazinyl which is optionally substituted with Cl~alkyl or halo;
pyrazinyl which is optionally substituted with one ore two substituents
each independently selected from halo) hydroxy, cyano) Cl..6alkyl) C 1
_6alkyloxy, amino, mono- and di(C 1_6alkyl)amino and C 1
_6alkyloxycarbonyl; 15 pyrrolyl which is optionally substituted with
Cl_6alkyl; pyrazolyl which is optionally substituted with Cl..6allryl;
imidazolyl which is optionally substituted with Cl~allryl; triazolyl which
is optionally substituted with Cl~allryl; quinolinyl optionally substituted
with up to two substituents each independently selected from halo, hydroxy)
cyano) Cl~alkyl, Cl_6alkyloxy) amino) mono and di(Ci~alkyl)amino and
trifluoromethyl; 20 isoquinolinyl optionally substituted with up to two
substituents each independently selected from halo, hydroxy) cyano)
Cl_6alkyl) Ci~allryloxy) amino, mono and di(Ci_6alkyl)amino and
trifluonomethyl;,quinoxalinyl optionally substituted with up to two
substituents each independently selected from C1_6alkyl, hydroxy, halo,
cyano and Cl_6alkyloxy; quinazolinyl optionally substituted with Cl_6alkyl;
lxnzimidazolyl 25 optionally substituted with Cl_6alkyl; indolyl optionally
substituted with C1_6alkyl; 5,6,7,8-tetrahydroquinolinyl optionally
substituted with up to two substituents each independently selected from
halo) hydroxy, cyano) C 1 _6allryl, C 1 _6alkyloxy) amino, mono- and
di(C1_6alkyl)amino and trifluoromethyl; 5,6,7,8-tetrahydroquinoxalinyl
optionally substituted with up to two substituents each independently
selected from 30 C1_6alkyl, hydroxy, halo, cyano and Cl_6alkyloxy;
thiazolyl optionally substituted with Cl _6alkyl; oxazolyl optionally
substituted with C1 _6alkyI; benzoxazolyl optionally substituted with C 1
_6alkyl; benzothiazolyl optionally substituted with C 1 _6alkyl. lfiis
subgroup of Het radicals will be represented by the symbol Het2. 35 Further
particular heterocyclic ring systems within this subgroup are for example,
piperidinyl) pyridinyl optionally substituted with up to two substituents
selected from C1_4alkyl, cyano, halo and trifluoromethyl; pyrazinyl
optionally substituted with cyano,   -5 atoms or 1 carbon and 1 nitrogen
atom) con>itlnlng in the s...s~nd~ a zYrc ' 1 or 2 heteroawtns selected
from oxygen, sulfur and nitre wherein Het being a tnonocyclic ring system
muy be optlonalk~ rx~~ ~ ~'~ substituents; and wherein Het being a
bicycl'tc rlng syritctn ~r ~ y ~= with up to 6 substitucnts) said
substitucnts being the ><ame as frf'rr~ "'~ A more particular subgroup of
Hct comprises cyclic ether rx t;cro~r rid ~ntaining one or two oxygen
and/or sulfur atom9, provldcd ~x,,wi~Cn two oz and/or sulfur atoms are
present) they sit in non-adJtuxnt posixioos in the ring. Sid 10 cyclic
ether or thiocthcr ring syst~cms are optionally condensed with a frro- a ss
tnetnbered carbocyclic ring. These cyclic ethex or thlocthcr ring ty~a~ may
a1-c~ be substituted with one or mono Cl_balkyl, Cl.balkyloxy, Cl_~yClor
hydroxyCl_~all~yl substituents. This subgroup of I let radicalx will tx
rcprc~ ~ symbol Hetl. 15 Typical cyclic ethers and thioethers which arG
wvct~cd by R4 being Het in the ~,tnpaunds of the present invention can be
rcprcsentrtt Uy the following fotmtzL9.e t x' -(Cx~") Xt X ``-JI-.~.Rt t -r
~Rt t ~ 1` ~` ~Xt ' , ~X2 ~ ~,xxJ Rtt (cH~~``~..~' (c-1). (o-2). (~3),
(c-4). Xt , Rt t Xt --~~ Rt t ~!~II ~`X2 t / : ~ z ~ / or ~ t-,J~.Rtz ; X X
(c-~. (c-~~ (GT~ 20 wherein each X1 and X2 independently are O or S; m is 1
or 2; each R11 is hydrogen, Cl~alkyl, Cl_qttlkyloxyCl_4alkyl or
hydroxyC1_dalkyl and 25 R12 is hydrogen, halo or C1_~alkyl. Funkier
particular cyclic ethers are sdectu! fnon tIIG k;roult consisting of
1,3-dioxolanyl optionally substituted with C 1_qttlkyl; l ,;j-dioxanyl
olUionally substituted with C1~a11~y1: u;trallydrofuranyl olnlonally
suUstituted with C:1_4all:yl; tetrahydro 



30 pyranyl optionally W ostitutcd with C l _4alkyl; 2,' ~Iiltyl,~>.l
,4-lx:nmxlioxinyl;   5 10 15 20 halo) C1...4alkyloxycarbonyl and Cl~alkyl;
and pyridazinyl optionally substitutcd with halo. Another more particular
subgroup of Het comprises optionally substituted five- or six-membered
cyclic amides containing one) two or three nitrogen atoms) said five or
six-membered heterocyclic ring being optionally condensed with a five- or
sixmembered carbocyclic or heterocyclic ring containing one or two nitrogen
atoms or one sulfur or oxygen atom. This subgroup of Het will be
represented hereinafter by the symbol Het3. Typical monocyclic amides
covered by R4 and RS being Het in the compounds of the present invention,
can be represented by the following formulae X3 O O O N- Nor I ~N N- . O
R14 (~1) (d-2) (d-3) ( wherein X3 is O or S; R13 is hydrogen, Cl~alkyl or
arylCl~alkyl; R14 is hydrogen, halo, Cl_6alkyl or aryl; G1 is -CHZ-CH2-,
-CH=CH-; -N=N-, -C(=O)-CH2- or -CH2-CHZ-CH2-, wherein one or two hydrogen
atoms each independently may be replaced by Cl-6alkyl; and G2 is -CH2-CH2-)
-CH2-N(R13)- or -CH2-CH2-CH2-, wherein one or two hydrogen atoms each
independently may be replaced by C1-6alkyl. 25 Typical bicyclic amides
covered by the definition of R4 and RS being Het, can be represented by the
following formulae R15 N N' \X5 Rts (d-~ X4 R15 I Y N -N' `R 16 (due X4 R15
~N~_ ""~~Rtb R15 (d   _g_ O Rts O ~Rt6 ~ X4 N \ G3~N ~~ ~ G4 ~ ~ ~ N~N~R16
N~ / O (d-8) (~) (d-10) O O O R18 / N~ \ N/ r\\ N/ \ ` N ~ ~ / /N ar Rts `
/ ,N N ~ N 



Rt7 Rts (d-11) (d-12) (d-13) 5 wherein X4 and XS each independently are O
or S; each R15 independently is hydrogen) Cl~alkyl or arylC1_6alhyl; each
R16 independently is hydrogen) halo) Cl~atkyl or C1-6alkyloxy; R1~ is
hydrogen, halo) Cl~alkyl or aryl; and 10 each R18 independently is
hydrogcn) C1-6alkyloxy or Cl~alkyl 15 wherein the radicals (d-5)) (d-b),
(d-7) and (d-8) may be connected to respectively Alk or X by repla~cirtg
either a hydrogen or a radical R15 and R16 by a free bond; G3 is
-CH=CH-CH=CH-) -(CH2)4-) -s-(CH2)2-~ -S-(~2)3-~ -s-CH=CH-) -~=CH-O-
-~-(CH?a2- -~-(~2)3-. -NH-CH=CH-) -NH-N=CH-CH2-) -NH-CH=N- or -NH-N=CH- ;
G4 is -CH=CH-CH=CH-, -CH=CCl-Chi=CH-) -CCl=CH-CH=CH-, -N=CH-CH=CH-,
-CH=N-CH=CH-, -CH=CH-N=CH-, -CH=CH-CH=N-) -N=CH-N=CH- or -CH=N-CH=N- . 20
25 Further particular heterocyclic ring systems within this subgroup are
selected from the group consisting of 2,3-dihydro-2-oxo-1 H-benzimidazolyl
optionally substituted with C1_6alkyl; 2-oxo-l-itnidazotidinyl optionally
substituted with Cl~allryl; 2,5-dioxo- 1-imidazolidinyl optionally
substituted with C 1 ~allryl; 3,4-dihydro-4-oxo1,2,3-benzotriazin-3-yl
optionally substituted with 1) 2 or 3 Cl_4allcyloxy groups;
1-oxo~-2(1~-phthalazinyl;
2,3-dihydro-5-oxo-SH-thiazolo[3,2-a]pyrimidin-6-yl optionally substituted
with Cl~alkyl; 5-oxo-SH-thiazolo[3,2-a]pyrimidin-6-yl optionally
substituted with Cl..4alkyl; 1,6-dihydro-6-oxo- 1-pyridazinyl optionally
substituted with C1...4alkyl or halo; and
1,2,3,4-tetrahydro-2,4-dioxo-3-quinazolinyl.   -9 Interesting compounds
within the invention are those compounds of formula (I) wherein R 1 is
hydrogen or halo; and/or R2 is hydrogen) amino or C 1 _6alkylamm; and/or R3
is hydrogen. Other interesting compounds within the invention are those
compounds of formula (!] wherein Rl is hydrogen or halo; and/or R2 is
hydrogen, amino or C1_6alkylamino; and/or R3 is Cl..~alkyL More interesting
compounds are those interesting compounds wherein 10 L is Cg_6cycloallryl
or C3~allcenyl optionally substituted with aryl; or L is a radical of
formula (b-1) wherein R4 is hydrogen, cyano) C3_6cycloalkyl,
Cs~cycloallcanone, aryl) di(aryl)methyl or Het; or L is a radical of
formula (b-2) wherein X is O, S or NH and RS is hydrogen, C1_4allryl,
C3_6cycloalkyl) aryl or Het; or 15 L is a radical of formula (b-3) wherein
Y is NRg or a direct bond, Rg is hydrogen or aryl and R~ is hydrogen,
Cl_.4alkyl, aryl, Cl_4allryloxy or hydroxy; or L is a radical of formula
(b-4) wherein Y is NH or a direct bond and R9 and R10 each independently
are hydrogen or Cl..4allryl, or R9 and R10 combined with the nitrogen
bearing said R9 and R10 may foam a pyrrolidinyl or piperidinyl radical. 20
Most interesting compounds are those more interesting compounds wherein A
is a radical of formula (a-1) or (a-2) wherein the carbon atom adjacent to
the oxygen atom is optionally substituted with one or two Cl..rlalkyl
substituents. 25 Preferred compounds are those most interesting compounds
wherein L is CS_(cycloalkyl or Cg_6alkenyl optionally substituted with
aryl; or L is a radical of formula (b-1) wherein Alk is C1_4alkanediyl and
R4 is cyano) C3_6cycloallcyl, diarylmethyl or Het; or L is a radical of
formula (b-2) wherein Alk is C1_4alkanediyl, X is O or NH 30 and RS is
hydrogen) Cl_4allcyl) C3_6cycloallcyl) aryl or Het; or L is a radical of
fotrrtula (b-3) wherein Alk is C1_4alkanediyl) Y is NH or a direct bond and
R~ is C1_4alkyl, aryl) Cl~alkyloxy or hydroxy. More preferred compounds are
those preferred compounds wherein 35 Het is pyrrolidinyl; piperidinyl;
pyridinyl optionally substituted with Cl_~alkyl or cyano; pyraanyl
optionally substituted with C1 _6alkyl; benzimidazolyl optionally
substituted with Cl _6alkyl; or indolyl optionally substituted with Cl
_~alkyl; or   -10 Het is a radical or formula (c-1), (c-2) or (c-4); or Het
is a radical of formula (d-1), (d-3)) (d-5), (d-8), (d-9), (d-12) or
(d-13). 



Particular preferred compounds are those more preferred compounds wherein
Het is tetrahydrofuranyl optionally substituted with C1-4alkyl;
1,3-dioxolanyl optionally substituted with C1-4allryl; 3,4-dihydro-l(2I-~I
-benzopyranyl; pyrrolidinyl; piperidinyl; pyridinyl optionally substituted
with cyano; pyrazinyl optionally substituted with C1-4allryl;
benzimidazolyl; indolyl; 2,3-dihydro-2-oxo-lH-benzimidazolyl optionally 10
substituted with Cl..4alkyl; 2-oxo-l-imidazolidinyl optionally substituted
with C1-4alkyl; 3,4-dihydro-4-oxo-1,2,3-benzotriazin-3-yl optionally
substituted with three C1-4allryloxy groups; 1-oxo-2(lI-~i -phthalazinyl;
2,3-dihydro-5-oxo-SH-thiazolo[3,2-a]pyrimidin-6-yl optionally substituted
with Cl..4allryl; 5-oxo-SH-thiazolo[3,2-a]pyrimidin-Cryl optionally
substituted with Cl..4allryl; 1,6-dihydro-b-oxo- 1 15 pyridazinyl
optionally substituted with C 1 alkyl or halo; and
1,2,3,4-tetrahydro-2,4dioxo-3-quinazolinyl. More particular preferred
compounds are those preferred compounds wherein R1 is hydrogen or chloro;
and/or R2 is hydrogen, amino or (1-methylethyl)amino; and/or R3 20 is
hydrogen; and/or L is a radical of formula (b-1) wherein R4 is cyano,
cyclopentyl) tetrahydrofuranyl) piperidinyl,
7-methyl-5-oxo-5$-thiazolo[3,2-a]pyrimidin-6-yl;
3-ethyl-2,3-dihydro-2-oxo-lI-~-benzimidazolyl;
1,6-dihydro-3-methyl-6-oxo-lpyridazinyl; or L is a radical of formula (b-2)
wherein X is O or NH and RS is H or 25 4-fluorophenyl; or L is a radical of
formula (b-3) wherein Y is NH or a direct bond and R~ is methyl, ethoxy or
3,4,5-trimethoxyphenyl. At present, the most preferred compounds of formula
(I) are 30 5-amino-6-chloro-3,4-dihydro-~-[
1-[(tetrahydro-2-furanyl)methyl]-4-piperidinyl]-2I~1-benzopyran-8-carboxami
de;
(-)-(R)-S-amino-6-chloro-3,4-dihydro-~-[1-[(tetrahydro-2-furanyl)methyl]-4p
iperidinyl]-2H-1-benzopyran-8-carboxamide; and
(-)-(R)-4-amino-5-chloro-2,3-dihydro-j3-[1-[(tetrahydro-2-furanyl)methyl]-4
35 piperidinyl)-7-benzofurancarboxamide.   -11 In order to simplify the
structural representations of the compounds of formula (I) and of certain
starting materials and intermediates thereof, the radical R1 O _ ii -N~N-C
\ / R2 ~3 R O $ ~A will hereafter be represented by the symbol D. The
compounds of formula (I) can be prepared by N-alkylating a piperidine of
formula (Il] with an intermediate of formula (1T1). L-W + H-D N-~'lation
reaction (> 10 W as described in the reaction of (ITI) with (I)] and in the
following reaction schemes is an appropriate leaving group such as) for
example, halo, preferably) chloro, bromo or iodo, or a sulfonyloxy group,
e.g. methanesulfonyloxy, 4-methylbenzenesulfonyloxy and the like leaving
groups. 15 The ~-alkylation reaction of (In with (IITj is conveniently
conducted in a reactioninert solvent such as) for example, water; an
aromatic hydrocarbon, e.g. benzene, methylbenzene) dimethylbenzene,
chlorobenzene, methoxybenzene and the like; an alkanol, e.g. methanol,
ethanol, 1-butanol and the like; a halogenated hydrocarbon, e.g.
dichloromethane, trichloromethane and the like; an ester) e.g. ethyl
acetate, Y butyro 20 Iactone and the like; a ketone, e.g. 2-propanone,
4-methyl-2-pentanone and the Iike; an ether) e.g. 1,4-dioxane,
1,1'-oxybisethane) tetrahydrofuran and the like; a polar aprotic solvent,
e.g. ~1,I~-dimethylformamide, ~,j~-dimethylacetamide) dimethylsulfoxide,
hexamethylphosphoric triamide, 1,3-dimetyl-3,4,5,6-tetrahydro-2(
lj~)-pyrimidinone) 1,3-dimethyl-2-imidazolidinone,
1,1,3,3,-tetramethylurea, nitrobenzene) 1-methyl-Z 25 pyrrolidinone and the
like) or a mixture of such solvents. The addition of an appropriate base
such as, for example, an alkali or an earth alkaline metal carbonate,
hydrogen carbonate, carboxylate) amide, oxide, hydroxide or alkoxide, e.g.
sodium carbonate, sodium hydrogen carbonate) potassium carbonate, calcium
oxide) sodium acetate, sodium amide, sodium hydroxide, sodium methoxide
-12 and the like or an organic base such as, for example) an amine, e.g.
~1,~-dimethyl4-pyridinanune) j~,~ diethylethanamine,
j3-(1-methylethyl)-2-propanamine) 1,4-diazabicyclo[2,2,2]octane,
4-ethylmorpholine and the like) may be utilized to pick up the acid 5 which
is liberated during the course of the reaction. In some instances the
addition of a iodide salt, preferably an alkali metal iodide, or a crown
ether) e. g. 1,4,7,10,13,16hexaoxacyclooctadecane and the like, may be
appropriate. Stirring and somewhat elevated temperatures may enhance the
rate of the reaction. Additionally, it may be advantageous to conduct said
N-allrylation under an inert atmosphere such as, for 10 example,
oxygen-free argon or nitrogen gas. Alternatively, said ~-allcylation may be
carried out by applying art-known conditions of phase transfer catalysis
reactions. Said conditions comprise stirring the reactants) with an
appropriate base and optionally under an inert atmosphere as defined
hereinabove, in the presence of a suitable phase transfer catalyst such as,
for example, a trialkylphenylmethylammonium, tetraalkylammonium) 15
tetraalkylphosphonium, tetraarylphosphonium halide, hydroxide, hydrogen
sulfate and the like catalysts. Somewhat elevated temperatures may be
appropriate to enhance the rate of the reaction. In this and the following
preparations, the reaction products may be isolated from 20 the reaction
mixture and, if necessary) further purified according methodologies
generally known in the art such as, for example) extraction, distillation)
crystallization, trituration and chromatography. The compounds of formula
()7 can also be prepared by the amidation reaction of an 



25 amine of formula L-N NHR3 (IV) with a carboxylic acid of formula 30 R1 O
ii HO-C ~ ~ R2 O ~A   -13 or a functional derivative thereof) such as a
halide, a symmetrical or mixed anhydride or an ester) preferably an
activated ester. Said functional derivative may be generated in situ, or if
desired, be isolated and further purified before reacting it with the amine
of formula (N). Functional derivatives may be prepared following art-known
procedures, 5 for example, by reacting the carboxylic acid of formula (~
with thionyl chloride, phosphorous trichloride, phosphoryl chloride and the
like) or by reacting the carboxylic acid of formula (V) with an acyl
halide, e.g. acetyl chloride, ethyl carbonochloridate and the like. Or the
intermediates (I~ and (~ may be coupled in the presence of a suitable
reagent capable of forming amides, e.g. dicyclohexylcarbodiimide,
2-chloro-1-methyl10 pyridinium iodide and the like. Said amidation
reactions may conveniently be carried out by stirring the reactants in a
suitable reaction-inert solvent such as, for example, a halogenated
hydrocarbon) e.g. dichloromethane) trichloromethane and the like) an
aromatic hydrocarbon, e.g. methylbenzene and the like) an ether, e.g.
l,l'-oxybisethane, tetrahydrofuran and the like or a 15 Bipolar aprotic
solvent, e.g. j~,~j-dimethylformamide, ~,~-dimethylacetamide and the like.
The addition of a suitable base may be appropriate, in particular a
tertiary amine such as, j3,]~-diethylethanamine. The water, the alcohol or
the acid which is liberated during the course of the reaction may be
removed from the reaction mixture according to methodologies generally
known in the art such as, for example) azeotropical distillation, 20
complexation or salt formation. Further it may be expedient to protect
amino or hydroxy groups during the course of the reaction to avoid
undesired side reactions. Suitable protecting groups comprise readily
removable groups such as, Cl.~alkylcarbonyl) Cl~alkyloxycarbonyl)
arylmethyl) tertiairy butyl and the like protective groups. 25 The
compounds of formula (I] can alternatively be prepared by the reductive
~-alkylation reaction of an appropriate ketone or aldehyde of formula L'=O
(VI), said L'=O being a compound of formula L-H wherein two geminal
hydrogen atoms in the Cl_6alkanediyl or C3_6cycloalkanediyl moiety are
replaced by =O, with a piperidine of formula H-D (II). 30 reductive
N-alkylation m reaction   -14 Said reductive ~1-alkylation reaction may
conveniently be carried out by reducing a mixture of the reactants in a
suitable reaction-inert solvent. In particular, the reaction mixture may be
stirred and/or heated in order to enhance the reaction rate. Suitable 5
solvents are, for example, water, Cl~allcanols) e.g. methanol) ethanol,
2-propanol and the like; esters, e.g. ethylacetate, 'y butyrolactone and
the like; ethers, e.g. 1,4-dioxane, tetrahydrofuran, 1,1'-oxybisethane,
2-methoxyethanol and the like; Bipolar aprotic solvents, e.g.
~,~T-dimethylformamide, dimethyl sulfoxide and the like; carboxylic acids,
e.g. acetic acid, propanoic acid and the like; or a mixture of such
solvents. The 10 term "art-known reductive j~-alkylation procedures" means
that the reaction is carried out either with sodium cyanoborohydride,
sodium borohydride, formic acid or a salt thereof, e.g. ammonium formate
and the like reducing agents, or alternatively under hydrogen atmosphere,
optionally at an increased temperature and/or pressure, in the presence of
an appropriate catalyst such as, for example) palladium-on-charcoal,
platinum-on-charcoal 15 and the like. In order to prevent the undesired
further hydrogenation of certain functional groups in the reactants and the
reaction products, it may be advantageous to add an appropriate
catalyst-poison to the reaction mixture) e.g., thiophene) quinoline,
sulphur and the like. In some instances it may also be advantageous to add
an alkali metal salt to the reaction mixture such as, for example)
potassium fluoride, potassium acetate and the 20 like salts. The compounds
of formula (I) wherein L is a radical of formula (b-2) and R5 is aryl or
Het, said RS being represented by R5-a) can alternatively be prepared
according to one of the following alkylation procedures. 25 R5-e-WI +
HX-Alk-D (y~ (I-b-2-a) RS-'-X-Alk-D RS-a-X-H + W2-Alk-D ~ 0-b-2 b) In (VII)
and (IX) W1 and W2 are appropriate leaving groups such as, for example,
halo, e. g. chloro or bromo, C 1 _6alkyloxy or C 1 _6alkylthio, e.g.
methoxy or methylthio. 30 W2 can also be a sulfonyloxygroup or pyridinium
group.   -15 5 10 15 20 



25 30 The allcylation reactions of (VII) with (I-b-2-a) and (VIII) with (1~
can be carried out according to art-known ptncedures) e.g. by stirring the
reactants without a solvent or in an inert organic solvent such as, for
example, an aromatic hydrocarbon, e.g. benzene, methylbenzene,
dimethylbenzene, and the like) a lower alkanol, e.g. methanol, ethanol
1-butanol and the like) a ketone, e.g. 2-propanone, 4-methyl-2-pentanone
and the like, an ether) e.g. 1,4-dioxane, 1,1'-oxybisethane)
tetrahydrofuran and the like, a polar aprotic solvent, e.g.
~,~-dimethylformamide) ~-dimethylacetamide) dimethylsulfoxide,
nitrobenzene, 1-methyl-2-pyirolidinone and the like or a mixture of two or
more of such solvents. The addition of an appropriate base such as) for
example) an alkali or an earth alkaline metal carbonate, hydrogen
carbonate, hydroxide) alkoxide, hydride, amide or oxide, e.g. sodium
carbonate) sodium hydrogen carbonate, potassium carbonate) sodium
hydroxide) sodium methoxide) sodium hydride) sodium amide) calcium
carbonate, calcium hydroxide, calcitun oxide and the like or an organic
base, such as, for example) a tertiary amine, e.g. ~,~j-diethylethanamine,
j~-( 1-methylethyl)2-pcbpanamine, 4-ethylmorpholine and the like, may be
utilized to pick up the acid which is liberated during the course of the
reaction. In some instances the addition of a iodide salt, preferably an
alkali metal iodide or a crown ether, e.g.
1,4,7,10,13,16hexaoxacyclooctadecute and the like, may be approriate. The
compounds of formula (1] wherein L is a radical of formula (b-4), said
compounds being represented by (I-b-4)) can also be prepared by reacting a
piperidine of formula (~ with an amine of formula'(XI)., 9 R O \NH +
~I3-C-y_pik-D Rto~ (~ (~ R9 O \N-C-Y-Alk-D Rto~ (t_~) In (XI) R9 and R10
have the same meanings as described hereinbefore. W3 is an appropriate
leaving group such as, for example, halo) e.g. chloro or bromo; hydroxy;
Cl_6alkyloxy or Cl_(alkylthio) e.g. methoxy or methylthio. The compounds of
formula (1] wherein L is a radical of formula (b-4) and Y is NRg, said
compounds being represented by (I-b-4-a), can also be prepared by reacting
an amide of formula (XII) with an amine of formula (XIII). W4 is an
appropriate leaving group such as, for example) hydroxy; Cl_6alkyloxy, e.g.
methoxy.   -16 5 10 15 R9 O ii \N-C-W + H-NR8-A1k-D Riot (~ (~ R9 O a
\N-C-NR8-Alk-D Riot (I-b-4-a) The reactions of (3s~ with (~ and (3~ with
(3~ are conveniently conducted in a suitable reaction-inert solvent, such
as, for example, a hydrocarbon, e.g. benzene, methylbenzene; a ketone) e.g.
acetone; a halogenated hydrocarbon, e.g. dichloromethane, trichlommethane;
an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran and the like; a polar
aprotic solvent) e.g. ~j-dimethylacetamide) j~-dimethylformamide or a
mixture of such solvents. An appropriate base such as for example, an
alkali metal carbonate, sodium hydride or an organic base such as for
example, j~-diethylethanamine or ~ (1-methylethyl}-2-propanaminc may be
utilized to pick up the acid which is liberated during the course of the
reaction. Somewhat elevated temperatures may enhance the rate of the
reaction. The compounds of formula (n wherein L is a radical of formula.
(b-3) and Y is NRg) said compounds being represented by formula (I-b-3-a))
may also be prepared by reacting a carboxylic acid of formula (XfV) or a
functional derivative with an amine of formula (X~. O O R7_C-pH + H-~s-~-D
~ R?-C-NR8-Alk-D (I-b-3-a) 20 25 30 'The reaction of (X.TV) with (~ may
generally be conducted following the same procedures as previously
described for the amidation reaction of (V) with (IV). The compounds of
formula (I) wherein L is a radical of formula (b-1) wherein R4 represents
cyano, aryl or Het, said radical being represented by R4-a and said
compounds by (1-b-1), can also be prepared by the addition reaction of a
piperidine of formula (TI) with an alkene of fornnula (XV) in a
reaction-inert solvent such as, for example, an aromatic hydrocarbon) e.g.
benzene) methylbenzene and the like, an '. alkanol, e.g. methanol, ethanol,
2-propanol and the like) a ketone, e.g. 2-propanone and the like, an ether)
e.g. tetrahydnofuran and the like, or a mixture of such solvents.
R4'-C2~alkctrcdiyl-H + H-D ~ R4 -C2.ball;anc;diyl-D (XU) (1~ (1-b-1 )   -17



5 The compounds of forrnula (1] wherein L is a radical of formula (b-2)
wherein X is O and RS is H or C1-6alkyl) said radical being represented by
RS-b and said compounds by (I-b-2-c) can be prepared by reacting a
piperidine of formula (11) with an epoxide of formula (XVI). O + H-D ---~
HO-CH(RS'b)-CH2-D (XVn (Ii] (I-b-2-c) 10 15 20 25 30 35 The reaction may be
conducted by stirring and, if desired, heating the reactants in a
reaction-inert solvent such as, for example) water, a ketone, e.g.
2-propanone, 4-methyl2-pentanone; an ether) e.g. tetrahydrofuran,
1,1'-oxybisethane; an alcohol, e.g. methanol, ethanol, 1-butanol; a dipolar
aproric solvent, e.g. ~T,N-dimethylformamide, IV,N-dimethylacetamide, and
the like, or a mixture of such solvents. The compounds of formula (1) can
also be converted into each other following artknown procedures of
functional group transformation. Some examples of such procedures will be
cited hereinafter. Compounds of formula (1] containing a hydroxy function
may be O-alkylated according to art-known alkylarion procedures) e.g. by
stirring the former with an appropriate alkylating agent, if desired, in
the presence of a base and a solvent. Compounds of formula (I) bearing a
protective dioxolan ring may be deacetalized to yield the corresponding oxo
compounds. Said deacetalizarion may be conducted following procedures
widely known in the art such as, for example, by reacting the starring
materials in an acidic aqueous medium. The compounds of formula (1)
containing a cyano subsrituent can be converted into the corresponding
amines by stirring and, if desired, heating the starting cyano compounds in
a hydrogen containing medium in the presence of an appropriate catalyst
such as, for example) platinum-on-charcoal) Raney nickel and the like
catalysts and optionally in the presence of a base such as, for example, an
amine e.g. N,N-diethylethanamine and the like, or a hydroxide, e.g. sodium
hydroxide and the like. Suitable solvents are, for example, alkanols, e.g.
methanol) ethanol and the like; ethers, e.g. tetrahydrofuran and the like
or a mixture of such solvents. The compounds of formula (I) containing an
amino group can also be prepared by treating a carbamate with a base, such
as, for example) a hydroxide, e.g. potassium hydroxide) sodium hydroxide
and the like. Suitable solvents are alkanols, e.g. methanol) 2-propanol and
the like; ethers, e.g. tetrahydrofuran and the like.   -18 Amino groups may
be alkylated following art-known procedures such as, for example)
~-alkylation) reductive ~-alkylation and the like methods) as described
hereinbefore. The compounds of formula (17 containing an ester group may be
converted into the 5 corresponding carboxylic acids following art-known
saponifieation procedures) e.g. by treating the starting compound with an
aqueous alkaline or an aqueous acidic solution. The compounds of formula (n
wherein Rl is halo may be converted into compounds wherein R1 is hydrogen
following art-known hydrogenolysis procedures, e.g. by stirring and, if
desired, heating the starting compounds in a suitable reaction-inert 10
solvent in the presence of hydrogen and an appropriate catalyst such as)
for example, palladium-on-charcoal and the like catalysts. The compounds of
formula ()7 may also be converted to the corresponding j~-oxide fortes
following art-known procedures for converting a trivalent nitrogen to its
j~j-oxideform. Said IY-oxidation ncaction may generally be cazried out by
t~acting the starting 15 material of formula (>) with an appropriate
organic or inorganic peroxide. Appropriate inorganic peroxides comprise,
for example) hydrogen peroxide) an alkali metal or earth alkaline metal
peroxide, e.g. sodium peroxide, potassium peroxide) barium peroxide and the
like; appropriate organic peroxides comprise peroxy acids such as, for
example) benzenecarbopemxoic acid or halo substituted benzenecarboperoxoic
acid, e.g. 3-chloro 20 benzenecarboperoxoic acid and the like)
peroxoalkanoic acids, e.g. peroxoacetic acid and the like)
alkylhydmperoxides, e.g. t.butyl hydroperoxide and the like. Said
j3-oxidation may be carried out iti a suitable solvent such as, for
example, water, a lower alkanol) e.g. methanol, ethanol, propanol) butanol
and the like; a hydrocarbon, e.g. benzene) cnethylbenzene) dimethylbenzene
and the like; a ketone) e.g. 2-pmpanone, 25 2-butanone and the like) a
halogenated hydrocarbon, e.g. dichloromethane, trichloromethane and the
like or mixtures of such solvents. In order to enhance the reaction rate)
it may be appropriate to heat the reaction mixture. Some of the
intermediates and starting materials in the foregoing preparations are 30
known compounds while others are novel. They may be prepared according to
art known methodologies of preparing said known or similarly known
compounds. Some of which are described in EP-A-0,389,037. The procedures
for preparing some other intermediates will be described hereinafter in
more detail. 35 Tt~e intermediates of formula (II) may be derived from an
appropriately substituted piperidine of formula (XVII) by reacting the
latter with a reagent of formula (V) or a functional derivative thereof,
following the amidation procedures described for the prcPar:rti~n ~f (1)
starting from (IV) and (V), and suhsequently rcmovirig of the   -19 5 10 15



20 2S protective group PI in the thus obtained intermediate (XVI11)
following art-known procedures) e.g. by hydrolysis in an acidic or an
alkaline medium or by catalytic hydrogenation, depending upon the nature of
P1. Ri removal of Pt Pt N~NR3H +M Pt N~N C \ / RZ --R3 O (~ ` A In the
reaction of (XVII) with (V) and in the following reaction schemes P1
represents a suitable protective group which is readily removable by
hydrogenation or hydrolysis. Pmferred protective groups may for example be)
hydrogenolyzable groups, e.g. phenylmethyl and the like or hydrolyzable
groups, such as Cl~allcyloxycarbonyl, e.g. ethoxycarbonyl,
benzyloxycarbonyl and the like. The intermediates of formula (1T) wherein
R3 is H, said intermediates being represented by formula (11-a)) may
alternatively be prepared as described in the following reaction scheme.
Reaction of an isocyanate of formula (~ with an intermediate of formula (~
yields an intermediate of formula (XVIII) wherein R3 is H, said
intermediate being mpresented by formula (XYI11-a). In formula (X3~ WS is
an alkali metal, e.g. lithium) sodium and the like; or halo magnesium e.g.
magnesium bromide or magnesium chloride. The reaction can be carried out in
a reaction-inert solvent such as) for example, an ether) e.g.
tetrahydrofuran) 1,1'-oxybisethane, 1,2-dimethoxyethane and the like; a
hydrocarbon) e.g. pentane) hexane and the like. The reaction can be carried
out according to reaction procedures as described in Tetrahedron Letters,
~, 1971 (1986) or in J. Org. Chem., ~2, 1273 (1967). Pt -N~N=C=O Rt W5 ~ ~
R2 O A (X~ -=- (~-a) -removal of Pt The thus obtained intermediates
(XVIII-a) can be deprotected as described hereinabove to yield the
intem~ediates of formula (II-a).   -20 The intermediates of formula (T~ can
be derived from an appropriately substituted piperidine of formula (~ by
alkylaring the latter with an appropriate reagent L-W (III), following the
alkylarion procedures described for (I) starring from (11) and (III] 5 and,
subsequently removing the protective group P 1 in the thus obtained
intermediate (XXII) following art-known procedures described hereinbefore.
N-alkylation removal of P~ H N` ~N-Pl ----~ L N N-P1 _ ~R3 L_W ~In - ~ i 3
R 10 15 The carboxylic acids of formula (V) can be prepared from
intermediates of formula ~, by treating them with an alkyl lithium, e.g.
n.butyl lithium, methyl lithium and the like; an alkali metal, e.g.
lithium) sodium and the like; a transition metal, e.g. magnesium, zinc)
cadmium and the like or an amide, e.g. sodium amide and the like, followed
by treatment with C02 or a reagent of formula L1-C(=O)-L1. Ll represents an
appropriate leaving group such as, for example, C1_6alkyloxy, halo and the
like. In formula (X~ W6 represents hydrogen or an appropriate reactive
leaving group such as) for example) halo, e.g. chloro, bromo or iodo. R1 R1
_ O _ W6 ~ ~ RZ ~ HO-C ~ ~ R2 O ~ O A ~ A (~ M 20 25 Said reaction can
conveniently be carried out in a reaction-inert solvent such as for
example, an aliphatic hydrocarbon) e.g. pentane, hexane, cyclohexane and
the like; an aromaric solvent, e.g. benzene) chlorobenzene~ and the like;
an ether, e.g. tetrahydrofuran, 1,4-dioxane and the like or a mixture of
such solvents and optionally in the presence of an amine, e.g. ethanamine)
N,N-diethylethanamine) N,N,N',N'-tetramethylethylenediamine and the like.
-21 5 The intermediates of formula (~ wherein W6 is a reactive leaving
group, said W6 bring represented by Rya and said intermediates being
represented by (XX~I-a), can in turn be obtained from ~ following art-known
halogenation procedures optionally followed by the separation of the
undesired isomers. R1 R2 0 



~A halogenation R1 z w~ ~ ~ R ~~-r - A 10 15 20 25 For example, an
intermediate of formula (X7QV) can be halogenated with a dihalide) e.g.
chlorine, bromine and the like, optionally in the presence of a catalyst
such as, a lrewis acid, e.g. ferric chloride, ferric bromide, aluminum
chloride and the like. Intermediate (XXIV) can also be halogenated with
N-haloamides, e.g. N-chlorosuccinimide, ~[-bromosuccinimide and the like.
In some instances the reaction can be catalyzed by the addition of acids)
e.g. acetic acid, hydrochloric acid and the like. Said halogenation
reactions can conveniently be carried out in a reaction-inert solvent such
as, for example, water, an aliphatic hydrocarbon) e.g. pentane, hexane,
cyclohexane and the like; an aromatic solvent) e.g. benzene, methylbenzene
and the like; a halogenated hydrocarbon, e.g. dichloromethane,
tetrachloromethane and the like; an ether, e.g. 1,1'-oxybisethane)
tctrahydrofuran and the like; or a Bipolar aprotic solvent) e.g.
acetonitrile and the like. The intermediates of formula (XXIV) wherein R1
is other than hydrogen) said Rl being represented by Rl-a and said
intermediates by (X~QV-a)) can be prepared by halogenation of an
intermediate of formula (XX~. Rt_, R2 halogenation ~ ~ R2 W A A (~ _ (~_a)
-22 The halogenation reaction can be canned out according to the
halogenation procedures described hereinabove for the halogenation of (~.
the starting materials of formula ~ can be obtained by cyclizing an S
intermediate of formula ~ in the presence of boron tribromide or an acid
such as) for example) hydrochloric acid) hydrobromic acid and the like, or
mixtures of these acids with acetic acid. cyciiTarion RZ .. ~ ~ R2 OOH Rt90
A 10 In intermediate (XXVI) and throughout the following description and
reaction schemes R19 is Cl~allryl. The intermediates of formula ~) in turn,
can be prepared by deprotecting the 15 functionalized alcohol in
intermediate (XXVIn. R2 Rt9o A ~OP2 removal of protective giroup R2 Rt90 A
OOH In formula (~Q~VII) P2 is a protective group such as for example)
tetrahydro 20 pyranyl, tertiairy butyl) phenylmethyl and the like. These
protective groups are readily removable by hydrolysis with for example) an
acid) e.g. hydrochloric acid) hydrobromic acid, acetic acid and the like or
by catalytic hydrogenation in the presence of hydrogen and an appropriate
catalyst. In case R2 is amino, it may be expedient to protect this group
during the course of the above and the following reactions to avoid
undesired side 25 reactions. S unable protective groups are) for example, C
1-6alkylcarbonyl, C 1-6alkyl oxycarbonyl, benzyloxycarbonyl and arylmethyl
groups. The removal of the protective group may generally be carried out by
deblocking, for example, a C 1 _6alkylcarbonyl group with an appropriate
acid or base in an anhydric or aqueous organic solvent or in  



-23 water) ar by catalytic hydrogenation in the presence of hydrogen and an
appropriate catalyst depending upon the nature of the protective group. The
interu~diates of formula (XXVIIJ can be obtained by reduction of an
intermediate of formula (XXYIII]. reduction R2 ~ ~ R2 R190 ~CH R190 ~A NCH
~OPZ `OP2 It is to be understood that in formula ~ and the subsequent
formulae one ar two hydrogen atoms of the carbon chain may be replaced by a
C 1 _6alkyl radical) and n can be 0) 1 or 2. The double bond of formula
(XXVIII) may be reduced by catalytic hydrogenation in a suitable solvent,
e.g. methanol or ethanol and the like in the presence of hydrogen and an
appropriate catalyst e.g. platinum-on-charcoal) palladium-oncharcoal, Raney
nickel and the like, optionally at an increased temperature and/or
pressure. The intermediates of formula (XXVI>~ can be prepared by reacting
an aldehyde (7~IX) with a suitable ylide such as, for example) a phosphorus
ylide (e.g. R20 and R21 are aryl or alkyl : Wittig reaction) or an ylide
prepared fi-om a phosphonate (e.g. R20 is allryloxy and R21 is O- :
Homer-Emmons reaction). R2 R90 C=O i H R: RZ-P  CH-(CHZ)n-0P2 ~2~ R2 R190
CH NCH ~(CHZ)n cxxmln `oPz Said ylide can be obtained by treating a
phosphonium salt or a phosphonate with an appropriate base such es) for
example, potassium ten, butoxide, n.butyl lithium, sodi4m amide, sodium
hydride and the like bases under an inert atmosphere and in a reaction
-24 5 inert solvent such as) for example, an ether, e.g. tetrahydrofuran)
1,4-dioxane and the like. The intermediates of formula (~ can conveniently
be obtained from an alkyloxybenzene derivative of formula (XXX) following
art-known formylation procedures, optionally followed by the separation of
the undesired isomers. formylation I RZ ~ ~ I R2 Rt90 R190 wC-O i H 10 15
20 For example) the alkyloxybenzene derivative of formula (XXX] can be
formylated by reaction with an appropriate base such as, for example, an
alkyl lithium, e.g. methyl lithium, n.butyl lithium, and the like) and
subsequently reacting the thus obtained metalated alkyloxybenrxne
derivative with a formamide) e.g. ~T,N-dimethylformamide)
methyl-~T-phenylfoimamide, and the like. Said formylation may also be
conducted under Vilsmeier-Haack (phosphoryl chloride, formamide) or
Gatterimann (zinc(Incyarude, hydrochloric acid) conditions in an acidic
medium. Alternatively) the starting materials of formula (XXV), wherein A
is -CH2-CH2-) wherein one or two hydrogen atoms may be replaced by
C1_6alkyl, said intermediates being represented by formula (XXV-a-1)) can
be obtained by cyclizing an intermediate of formula (XXVI-a-1) in an acidic
medium according to the procedures described in J. Het. Chem., ~, 1333
(1980). 2 --w ~ ~ RZ CyC--~ ~ ~ R2 R Rt9O R190 CHZ O ~CH2 (~-a-1) \OH 25 30
It is to be understood that in formula (XXVI-a-1) and (XXV-a-1) one or two
hydrogen atoms of the ethyl or tetrahydrofuran moiety may be replaced by a
C 1-~all:yl radical. The desired intermediates of formula (XXVI-a-1) can be
obtained front an alkyloxybenzene derivative of formula (XXX) by reacting
the latter with an etltylc;ne oxide dcriv;ttive in a relcti~~ inert
~~l~~ent ~cf~ ;t~, fir e~:~ntPle. ~n enter, e.~. tetr;tl~drofuran.  



-25 1,4-dioxane, and the like in the presence of a base. Appropriate bases
are, for example) alkyl lithium) e.g. methyl lithium) n.butyl lithium and
the like. The intermediates of formula (~ can also be prepared by
hydrolyzing the ester 5 group of formula (X~ in a basic or acidic aqueous
medium. R1 hydrolysis RZ ~ M 10 15 20 In (X~ and throughout the following
description and reaction schemes R22 is a C 1 .alkyl radical. The above
esters of formula (~ in turn can be obtained by halogenation of the
intermediates of formula ~ according to the procedures described
hereinbefore for the preparation of the intermediates of formula (~-a) from
~. 0 n R~-O-C \ / R2 halogenation - A The intermediates of formula (3C~XI1)
, wherein A is -C(CHg)2-CH2-, said intermediates being represented by
formula (3QQ~II-a-1) can be obtained by cyclizing the phenyl allyl
intermediate (X~) in the presence of an acid, for example) formic acid,
acetic acid) hydrogen bromide and the like, or a mixture of these acids.
cyclization Rzz-O_C ~ ~ Rz HO CHz ~CH3 C ~CHz O Rzz-O-C ~ ~ Rz O CH3 CH3
(7CXXI I-a-1 )    -26 The above phenyl allyl intermediate (3C~Q~ can be
prepared by a Claisen 5 rearrangment of a phenyl allyl ether of formula ~.
O _ Rzz`O-C ~ ~ Rz ~O ~CH2 CH3-C~ ~~z (3~ O R~ O C ~ ~ R2 HO CHz ~CH3 C~
~CH2 S aid reaction can be carried out in a reaction-inert solvent at a
somewhat elevated 10 15 20 



25 temperarirre, in particular the reflux temperature of the reaction
mixture. Suitable solvents are, for example, aliphatic or aromatic
hydrocarbons, e.g. methylbenzene, phenylbenzene and the like) halogenated
hydrocarbons) e.g. chlorobenzene and the like, alcohols) e.g. cyclohexanol
and the like, ethers) e.g. 1,1'-oxybisethane) 1,1'-oxybisbenzene and the
like, amines, e.g. I~ N-dimethylaniline and the like; dipolar aprotic
solvents) e.g. N N-dimethylformamide, 1-methyl-2-pyrrolidinone and the
like. The phenyl allyl ether of formula ~ can in turn be prepared by the
alkylation reaction of a phenol intermediate of formula ~ with an
alkylating reagent of formula (~XVl] following art-known alkylation
procedures. O CH3 Q_allcylaton 0 RzzO C ~ ~ Rz + CHz=C-CHi-W -~ R2z0-C ~ ~
R2 HO ,O (X30(VI) iCHz CH3-C~ ~CHz In formula ~ W is defined as described
hereinbefore for intermediate (lIn. Said alkylation reaction can
conveniently be carried out by mixing the reactants, optionally in a
reaction-inert solvent such as, for example, water; an aromatic solvent,
e.g. benzene and the like; a C1_6alkanol, e.g. ethanol and the like; a
ketone, e.g. 2-propanone and the like; an ether) e.g. tetrahydrofuran and
the like; or a dipolar aprotic . solvent, e.g. N,N-dimethylformamide and
the like. T'he addition of an appropriate base such as, for exari~ple
potassium carbonate, sodium hydroxide or sodium hydride and the like may
optionally be used to pick up the acid which is formed during the course of
the reaction.   -27 5 The intermediates of formula (3QQ~) wher~cin A is
-CH2-CH2-CHZ-) wherein one or two hydrogen atoms tray be replaced by
Cl~alkyl) said intermediates being t~epresented by formula (~I-a-2), can be
obtained by reduction of a 2$-benzopyran of formula (X~VII) following the
reduction procedures described hereinbefore for the preparation of the
intermediates of formula (~VIn. R R2 ~ R R2 (X30-a 2) 10 It is to be
understood that in formula (7~-a-2) and the subsequent formulae (3~ and
(3~~VII1) one or two hydrogen atoms of the pyran moiety or the carbon chain
may be replaced by Cl~alkyl. The intetirtediates of formula (X~V1I) can be
pr~cpared by a Claisen ncamactgement 15 20 25 of a phenylether of formula
(3QQCVIIn followed by a cyclization reaction. Rt O a R22-O-C ~ ~ R2 O
CH2-C=CH R1 O a R~-O-C \ / R2 O Said reaction can be carried out accondirtg
to reaction procedures as described in Elderfteld) Heterocyclic Compounds)
Vol. 2) pages 393-Q18. Preferably the rearrangment is carried out in a
reaction-inert solvent at temperatures above 100C. Suitable solvents are
for example, hydrocarbons) e.g. phenylbenzene, diphenylmethane,
naphthalene, decahydronaphthalene and the like; halogenated hydrocarbons)
e.g. chlorobenzene and the like; alcohols, e.g. cyclohexanol and the like;
ethers, e.g. 1) 1'-oxybisbenzene and the like; or dipolar aprotic solvents,
e.g. N,N-dimethylacetamide, N,N-dimethylformamide and the like.     -28 The
above described intermediates can also be converted into each other
following art-known procedures of functional group transformation as
described hereinbefore for the compounds of formula (1). 5 The
intermediates of formula (in and (XVII)] wherein Rl, R2) R3) A and P1 have
the above described meanings are deemed to be novel, and as such they
represent an additional feature of the present invention. The compounds of
formula (1~ may have asymmetric carbon atoms in their stucture. 10 The
absolute configtsation of these centres tray be indicated by the
stereochemical descriptors R and S. Unless otherwise mentioned or
indicated, the chemical designation of compounds denotes the mixture of all
possible stereochemically isomeric forms, said mixtures containing all
diast~er~eomers and enantiomers of the basic molecular structure.
Stereochemically isomeric forms, as well as mixtures thereof, are obviously
intended to 



15 be embraced within the scope of the invention The compounds of formula
(17 containing an alkene moiety may be present in a "E" or "Z" form) said
E- and Z-notation having the meanings described in J. Org. Chem., 35,
2849-2868 (1970). Stereochemically isomeric forms of the intermediates
described in the foregoing 20 reaction schemes and of the compounds of
formula (>] may be obtained by the application of art-known procedures. For
example) diastereoisomers may be separated by physical separation methods
such as destillation, selective crystallization, chromatographic techniqes,
e.g. counter current distribution, liquid chromatography and the like
techniques. Pure enantiomers tray be obtained by separating the
corresponding 25 racemates for example, by the selective crystallization of
their diastereomeric salts with optically active resolving agents,
chromatography of diastereomeric derivatives, chromatography of the
racematc over a chiral stationary phase and the like techniques.
Alternatively, enantiomerically pure fom~s can conviently be obtained from
the enantiomerically pane isomeric fom~s of the appropriate starting
materials) provided that 30 the subsequent reactions occur
stereospeciftcally. The compounds of formula (I) and the intermediates of
formula (II)) the ~I-oxide , fornls) the pharmaceutically acceptable salts
and possible stereoisomeric forms thereof possess favourable
gastrointestinal motility stimulating properties. In particular the 35
present compounds show significant motility enhancing effects on the colon.
The latter property is clearly evidenced by the results obtained in the
"colon ascendens induced contractions" test described hereinafter.   -29
The stimulatory effect of the subject compounds of formula (I) and (II) on
the motility of the gastrointestinal system may further be evidenced by)
for example, the various test models described in The Journal of
Pharmacology and Experimental 5 Therapeutics, 2~,4, 775-783 (1985) and in
Drug Development Research 8, 243-250 (1986). The "Gastric emptying of a
liquid meal in rats" test, the "Gastric emptying of an acaloric meal in
conscious dog after administration of lidamidine" test and the
"Amplification of contractions induced by transdermal stimulation of Guinea
pig ileum" test, all of which are described in the above mentioned
articles, further revealed that a 10 representative number of compounds
also significantly accelerated gastric emptying. In addition, some of the
compounds of formula (I) and (IZ), the jy-oxide forms, the pharmaceutically
acceptable acid addition salts and possible stereoisomeric foams thereof
have a particular receptor binding profile. Some groups of compounds within
the 15 present invention, particularly those wherein the radical A is not
substituted with C1-6allry1 have a poor SHT3 antagonistic activity. Most
compounds of the invention do not show any apparent marked receptor-binding
affinity with serotonergic-SHTI and serotonergic-SHT2 receptors and have
little or no dopaminergic antagonistic activity. 20 In view of their useful
gastrointestinal motility enhancing properties the subject compounds may be
formulated into various forms for administration purposes. To prepare the
pharmaceutical compositions of this invention, an effective amount of the
particular compound, in base or acid addition salt form, as the active
ingredient is 25 combined in intimate admixture with a pharmaceutically
acceptable carrier) which carrier may take a wide variety of forms
depending on the form of preparation desired for administration. These
pharmaceutical compositions are desirably in unitary dosage forth suitable,
preferably, for administration orally, rectally or by parentetal injection.
For example, in preparing the compositions in oral dosage form, any of the
usual 30 pharmaceutical media may be employed, such as) for example) water)
glycols, oils) alcohols and the like in the case of oral liquid
preparations such as suspensions) syrups, elixirs and solutions; or solid
carriers such as starches, sugars, kaolin) lubricants) binders,
disintegrating agents and the like in the case of powders, pills) capsules
and tablets. Because of their ease in administration, tablets and capsules
represent the most 35 advantageous oral dosage unit form, in which case
solid pharmaceutical carriers are obviously employed. For parenteral
compositions, the carrier will usually comprise   -30 sterile water) at
least in large part, though other ingredients) for example) to aid
solubility, may be included Injectable solutions) for example, may be
prepared in which the carrier comprises saline solution, glucose solution
or a mixture of saline and glucose solution. Injectable suspensions may
also be prepared in which case appropriate liquid S carriers) suspending
agents and the like may be employed. In the compositions suitable for
percutaneous administration, the carrier optionally comprises a penetration
enhancing agent and/or a suitable wetting agent) optionally combined with
suitable additives of any nature in minor proportions, which additives do
not cause a significant deleterious effect to the skin. Said additives may
facilitate the administration to the skin and/or may be 10 helpful for
preparing the desired compositions. These compositions may be administered
in various ways) e.g., as a transdermal patch, as a spot-on, as an
ointment. Acid addition salts of (1) due to their increased water
solubility over the cornesponding base fomn, are obviously more suitable in
the preparation of aqueous compositions. It is especially advantageous to
formulate the aforementioned pharmaceutical 15 compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit foam
as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a
predetermined quantity of active ingrod.ient calculated to produce the
desired therapeutic effect in association with the required pharmaceutical
carrier. Examples of such dosage unit forms are tablets 20 (including
scored or coated tablets), capsules, pills, powder packets) wafers)
injectable solutions or suspensions) teaspoonfuls, tablespoonfuls and the
like, and segregated multiples thereof. In view of their capability to
stimulate the motility of the gastrointestinal system and) in particular
their capacity to enhance the motility of the colon, the subject compounds
25 are useful to normalize or to improve the gastric and intestinal
emptying in subjects suffering from a disturbed motility, e.g. a decreased
peristalsis of the stomach and/or of the small and/or large intestine. In
view of the utility of the compounds of the present invention) there is
provided a method of treating wane-blooded animals suffering from motility
disorders of the 30 gastrointestinal system such as, for example)
gastroparesis) flatulent dyspepsia) nonulcer dyspepsia) pseudo-obstruction,
and in particular impaired colonic transit. Said method comprises the
systemic administration of an effective gastrointestinal motor- .'
stimulating amount of a compound of formula (1)) a ~-oxide, a
pharmaceutically acceptable acid addition salt or a possible stereoisomeric
form thereof, to wamrblooded 35 animals. Some particular compounds of the
invention also posses therapeutic value in the treatment of upper bowel
motility and gastroesophageal reflux disorders.   



-31 Thosc of skill in the pertinent art could easily determine the
effective motorstimulating amount from the test results presented
hereinafter. In general it is contemplated that an effective amount would
be from 0.00I mg/kg to 10 mg/kg body weight, and more preferably from 0.01
mg/kg to 1 mg/kg body weight. 5 The following examples are intended to
illustrate and not to limit the invention in all its aspects. Unless
otherwise stated all parts therein are by weight. 10 ~~aration of~t~,
intermediates Exam 1Re 1 a) To a solution of 310 parts of methyl
4-(acetylamino]-2-hydroxybenzoate in 2820 pants of ~,j~j-dimethylforutamide
there were added portionwise 71 parts of a dispersion of sodium hydride in
mineral oil (50%) and, after stirring for 1 hour at room 15 temperature,
one crystal of potassium iodide and I72 parts of 3-chloro-3-methyl-1butyne
under a nitrogen atmosphere. The whole was stirred for 24 hours at 90C and
was then poured into NaOH 10% (aq.). The product was extracted with
dichloromethane and the extract was dried, filtered and evaporated. The
residue was successively stirred in petroleumether and dissolved in
dichloromethane. The latter solution was washed with 20 water) NaOH 10% and
water and was then dried, filtered and evaporated. The residue was purified
by column chromatography (silica gel ; CH2C1~. 'The eluent of the desired
fraction was evaporated, yielding in two 5~ctions 41 parts (10.1.b) of
methyl 4-(acetylamino~2-(1,1-dimethyl-2-ProPYnYloxy)benzoate (inteTm. 1).
b) A mixture of 36 parts of intermediate 1 and 188 parts of
~(,~-dimethylacetamide was 2S stirred for 24 hours at reflux temperature.
The reaction mixture was evaporated and the residue was dissolved in
dichloromethane. This solution was washed with water, NaOH 5% and water and
was then dried, filtered and evaporated. The residue was purified by column
chromatography (silica gel ; CH2C12 / CH30H 99:1). The eluent of the
desired fraction was evaporated) yielding 23.7 parts (66.2%) of methyl
5-(acetylamino)-2,2 30 dimethyl-2~-1-benzopyran-8-carboxylate (interm. 2).
c) A mixture of 23.7 parts of intem~ediate Z and I98 parts of methanol was
hydrogenated overnight at normal pressure and room temperature with 2 parts
of palladiumon-charcoal catalyst 10%. After the calculated amount of
hydrogen was taken up) the catalyst was filtered off and the filtrate was
evaporated, yielding 21.2 pans (88.9%) of 35 methyl
5-(acerylamino)-3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-8-carboxylate
(interm. 3).   -32 d) A mixture of 21.2 parts of intermediate 3; 10.3 parts
of j3-chlorosuccinimide and 158 parts of acetonitrile was stirred for 2
hours at reflex temperarirre. The reaction mixture was evaporated and the
residue was dissolved in dichloromethane. This solution was washed with
water) dried, filtered and evaporated. The residue was purified by column 5
chromatography (silica gel ; CHzCI2 / CH30H 99:1). The eluent of the
desired fraction was evaporated, yielding 23 parts (95.8%) of methyl
5-(acetylamino)-6-chloro-3,4dihydro-2,2-dimethyl-2~
1-benzopyran-8-carboxylate (intern. 4). e) A mixture of 20 parts of
intermediate 4; 36 parts of potassium hydroxide and 250 parts of water was
stirred for 16 hours at reflex temperatxuie. After cooling, the solvent 10
was decanted and the residue was washed with dichloromethane (2x). The
aqueous layer was acidified with 69.9 parts of HCI (cone.). The precipitate
was filtered off, washed with water and dried in vacuo at 70C) yielding 13
parts (79.4%) of 5-amino-6-chloro3,4-dihydro-2,2-dimethyl-2~
1-benzopyran-8-carboxylic acid; mp. 165C (intern. 5). is a) A mixture of 58
parts of methyl
4-(acetylamino)-2,3-dihydno-2,2-dimethyl-7benzofurancarboxylate) 123 parts
of pota$sium hydroxide and 1100 parts of water was stirred for 3 hours at
reflex temperature. After cooling) the reaction mixture was acidified to pH
1 with HCL The precipitate was filtered off and dried in vacuo at 80C,
yielding 20 36 parts (79.0%) of
4-amino-2,3-dihydro-2,2-dimethyl-7-benzofurancarboxylic acid (intern 6). b)
A mixture of 36 parts of intermediate 6; 66.2 parts of sulfuric acid and
142 parts of methanol was stirred for 1/2 hour at reflex temperature. After
cooling, the reaction mixture was basified with methanol saturated with
ammonia, and was then evaporated. 25 The residue was partitioned between
dichloromethane and water. The organic layer was separated, washed with
water, dried, filtered and evaporated. The residue was crystallized from
acetonitrile at 0C. The product was filtered off and dried in vacuo at 40C,
yielding 20 parts (53.2%) of methyl
4-amino-2,3-dihydro-2,2-dimethyl-7benzofurancarboxylate (intern. 7). 30 c)
A mixture of 15.3 parts of intermediate 7; 23.3 parts of 2-iodopropane)
9.13 parts of ~l,j~j-diethylethanamine and 72.1 parts of
hexamethylphosphoric triamide was stirred for 28 hours at 130 C. After
cooling) the reaction mixture was poured into water. The product was
extracted with dichloromethane and the extract was washed with water,
dried) filtered and evaporated. The residue was purified by column
chromatography 35 (silica gel ; CH2Cl2 / CH30H 99:1). The eluent of the
desired fraction was evaporated and the residue was crystallized from
2,2'-oxybispropane at UC. The product was   -33 filtered off and dried in
vacuo at 40C) yielding 10 parts (54.2%) of methyl
2,3-dihydro-2,2-dimethyl-4-[( 1-methylethyl)amino]-7-benzofurancarboxylate
(intern. 8). d) A mixture of 9 parts of intermediate 8; 3.2 parts of sodium
hydroxide and 60 parts of water was stirred for 1 hour at reflux
temperature. After cooling, the reaction mixture 5 was acidified to pH 6
with HCl (cone.). The precipitate was filtered off) washed with water and
dried in vacuo at 60C) yielding 7.2 parts (76.0%) of
2,3-dihydro-2,2-dimethyl-4-[( 1-methylethyl)amino]-7-benzofurancarboxylic
acid (intern. 9). 10 a) To a suspension of 17.0 parts of
4-amino-5-chloro-2,3-dihydro-7-benzofurancarboxylic acid (prepared as
described in EP-A-0,389,037) in 435 parts of trichlommethane there were
added successively 9.13 parts of j~-diethylethanamine and 8.68 parts of
ethyl chloroformate, keeping the temperature below 5C. After stirring for 2
hours while cooling on ice) the whole was added to a solution of 14.5 parts
of 15 ethyl 4-amino-l-piperidinecarboxylate in 218 parts of
trichloromethane at a temperature below 5C. Stirring was continued
overnight at room temperature. The rea~crion mixture was washed with NaOH
5% (2x) and with water (2x) and was then dried, filtered and evaporated.
The residue was successively triturated with 2,2'-oxybispropane (3x) and
crystallized from acetonitrile. The product was filtered off, washed with
acetonitrile and 20 dried, yielding 19.7 parts (66.9%) of product. An
additional amount of 1.2 parts (4.1 %) was obtained from the combined
2,2'-oxybispropane layers. Total yield : 20.9 parts (71%) of ethyl
4-[((4-amino-5-chloro-2,3-dihydro-7-benzofmanyl)carbonyl]aminoJ-1piperidine
-carboxylate; mp. 158.6C (intern. 10). b) A solution of 18.4 parts of
intermediate 10 and 28.0 parts of potassium hydroxide in 25 125 parts of
2-propanol was stirred for 4 hours at reflux temperature. The solvent was
evaporated and replaced by 100 parts of water. The mixture was evaporated
again and the residue was stirred in 100 parts of water for 15 min. while
heating on a water-bath. After cooling, the solid was filtered off) washed
with water and dissolved in boiling 2-propanol. There were added 400 parts
of water to the solution. The product 30 crystallized upon cooling and was
filtered off, washed with water and dried) yielding 12.35 parts (83.5%) of
4-amino-5-chloro-2,3-dihydro-~1-(4-piperidinyl)-7-benzofurancarboxamide;
mp. 190.3C (intern. I1). 



A11 intermediates listed in Table 1 were prepared in a similar manner.
-34 HN~NH R' O -C O ~'A R2 Int. No.RIR2-O-A-Physical data
(mp.)11C1~2'O-(~2~2-190.3C12C1NH2-4-(CH2~3-158.5C13ClNH2-O-C(CH3)2-CH2-137.
5C14C1~2-O-C(~3)2-(CH?~2-170.8C15C1H-O-C(CH3)2-CH2-173.6CI6ClH-O-(CH~2-_17C
1H-O-C(~3)2'(CH2)2-126.3C18HNH-CH(CH3)2-O-C(CH3)2-CHZ-_ 5 Example 4 To a
stirned and cooled (ice-bath) mixture of 20 parts of
(-~(R)-tettahydro-2furanmethanol and 39.2 parts of pyridine there were
added dropwise 24.7 parts of methanesulfonyl chloride. Stirring at room
temperature was continued for 16 hours. To the reaction mixture there was
added dichlonomethane and the whole was washed with 10 HCl 1N) dried,
filtered and evaporated. The residue was purified by column chromatography
(silica gel ; CH2C12 / CH30H 99.5:0.5). The eluent of the desired fraction
was evaporated, yielding 26.7 parts (75.6%) of
(-)-(R)-tetrahydro-2furanmethanol methanesulfonate(ester); [a]D = -15.78
(conc. = 1 % in CH2Cl2) (interm. 19). 15 In a similar manner there was also
prepared (+)-(S)-tetrahydro-2-furanmethanol methanesulfonate(ester); (a]D =
+16.17 (cone. = 1% in CH2C12) (interm. 20). Exam le 20 To a solution of 10
parts of 3-(cyclohexyloxy)-1-propanol in 160 parts of dichloromethane there
were added 11.2 parts of N,N-diethylethanamine and dropwise 8.14 pans of
methanesulfonyl chloride. The whole was stirnrd for 9 hours at room
temperature. The reaction mixture was washed with Na~CO~ (aq.) and water
and was den dried,   -35 filtered and evaporated. The residue was purified
by column chromatography (silica gel ; ~2~2 / CH34H 99:1 ). The eluent of
the desired fraction was evaporated and the residue was co-evaporated with
methylbenzene. The product was filtered off and dried, yielding 8.6 parts
(57.8Fo) of 3-(cyclohexyloxy)-I-propanol methanesulfonate (ester) 5
(interm. 21 ). F~j.ample 6 A solution of 5.5 parts of
3,3-bis(4-fluorophenyl)-1-propanol and 2.92 parts of thionyl chloride in
39.9 parts of dichloromethane was stirred for 4 hours at 60C. The reaction
10 mixture was evaporated and then co-evaporaned with methylbenzene. The
residue was dissolved in ethyl acetate and this solution was washed with
Na2C03 (aq.)) water and NaCI (sat.) and was then dried, filtered and
evaporated. The residue was purified by cohunrt chromatography (silica gel
; (CzHghO / n. hexane 2:98). The eluent of the desired fraction was
evaporated, yielding 4.5 parts (76.7F) of 1-[3-chloro-l-(4-fluoro 15
phenyl)propyl]-4-fluorobenzene (interm. 22). ~~.~~tion of thyfin~~s,~nounds
Example 7 A solution of 2.96 parts of intermediate 11; 3.2 parts of sodium
carbonate and 160 parts 20 of 4-methyl-2-pentanone was stirred for 1/2 hour
at reflux temperature using a water separ~a~tor. There were added 3.6 parts
of tetrahydro-2-furanmethanol methanesulfonate (ester) and stirring at
reflux temperature was continued for 48 hours. The reaction mixture was
taken up in dichloromethane and this solution was washed with water) dried,
filtered and evaporated. The residue was purified by column chromatography
25 (silica gel ; CH2C12 / CH34H 95:5). The eluent of the desired fraction
was evaporated and the residue was crystallized from acetonitrile. The
product was filtered off and dried, yielding L63 parts (42.9f'o) of
4-amino-5-chloro-2,3-dihydro-Zl-[I-[(tetrahydro-2furanyl)methyl]-4-piperidi
nyl]-7-benzofurancarboxamide; mp. 175.4C (comp. 3). 30 Example 8 A mixture
of 3.09 parts of intermediate 12; 3.l8 pans of sodium carbonate and 160
pans of 4-methyl-2-pentanone was stirred at reflux temperature using a
water separator. There were added 2.74 parts of
6-(2-chloroethyl)-7-methyl-ST-~-thiazolo[3,2-a]-pyrimidin-5one and 0.1
parts of potassium iodide and stirring at reflux temperature was continued
35 for 36 hours. The reaction mixture was evaporated and the residue was
partitioned between trichloromethane and water. The organic layer was
separated, washed with water, dried, filtered and evaporated. The residue
was purified by column chromato   -36 graphy (silica gel ; CH2C12 / CH3OH
90:10). The eluent of the desired fraction was evaporated and the residue
was boiled in acetonitrile. After cooling, the product was filtered off and
dried, yielding 2.7 parts (53.8%) of
5-amino-6-chloro-3,4-dihydro-j~[1-[2-(7-methyl-5-oxo-SH
thiazolo[3,2-a]pyrimidin-6-yl~thyl]-4-piperidinyl]-2I~-1 5
benzopyran-8-carboxamide; mp. 211.8C (comp. 2). A mixture of 21.7 parts of
intermediate 12; 5.7 parts of chloroacetonitrile, 9.2 parts of
L~,jy-diethylethanamine and 430 parts of ~-dimethylfomnamide was stirred
overnight 



10 at 60C. The reaction mixture was evaporated and to the residue there was
added Na2C03 (aq.). The product was extracted with dichloromethane (3x) and
the combined extracts were dried, filtered and evaporated. The residue was
suspended in acetonitrile. A first fi action of the product was filtered
off and the filtrate was evaporated. The residue was purified by column
chromatography (silica gel ; CHZCl2 / CH30H(NH3) 15 97:3). The eluent of
the desired fractions was evaporated and the residue was stirred in
acetonitrile. A second fraction of the product was obtained and the
combined fractions were dried in vacuo, yielding 22.1 parts (90.5%) of
5-amino-6-chloro-~-[1-(cyanomethyl)-4.-piperidinyl]-3,4-dihydr~o-2$-1-benzo
pyran-8-carboxamide; mp. 194,C (comp. 10). 20 Example 10 A mixture of 4.3
parts of 2-(3-chloropropyl)-2-methyl-1,3-dioxolane, 7.4 parts of
intermediate 13; 4.7 parts of ~-diethylethanamine) a catalytic amount of
potassium iodide and 106 parts of Z[,~-dimethylforniamide was stirred for
17 hours at 70C. The 25 reaction mixture was evaporated and to the residue
there was added Na2C03 (aq.). The product was extracted with
dichloromethane and the extract was dried, filtered and evaporated. The
residue was purified by column chromatography (silica gel ; CH2C12 /
CH30H(NH3) 97:3). The eluent of the desired fraction was evaporated and the
residue was triturated in 2,2'-oxybispropane. The product was filtered off
and dried) yielding 30 2.1 parts (20.2%) of
4-amino-5-chloro-2,3-dihydro-2,2-dimethyl-~1-[
1-[3-(2-methyl1,3-dioxolan-2-yl)propyl]-4-piperidinyl]-7-benzofurancarboxam
ide; mp. 136.5C (comp. 8). Example 11 35 A mixture of 6 pans of
intermediate 14; l.13 pans of 2-propenenitrile and 78 pans of 2-propanol
was stirred for 4 hours at reflux temperature. The reaction mixture was
evaporated and the residue was suspended in 2,2'-oxybispropane. The
precipitate was   -37 filtered off and dried in vacuo at 60C, yielding 6.8
parts (96.6%) of 5-amino-6-chloroj3-[
1-(2-cyanoethyl)-4-piperidinyl]-3,4-dihydro-2,2-dimethyl-2j~-1-benzopyran-8
carboxamide (comp. 25). S A mixture of 22 parts of compound 10 in 356 parts
of tetrahydrofuratt and 79 parts of methanol was reduced at normal pressure
and room temperature with 6 parts of ltaney nickel After completion of the
reaction) the catalyst was filtered off and the filtrate was evaporated.
The residue was purified by column chromatography (silica gel ; CH2Cl2 / 10
CH30H(NH3) 93:7). The eluent of the desired fraction was evaporated and the
residue was successively triturated in 2,2'-oxybispropane and stirred in a
small amount of acetonitrile. The product was filtered off and dried,
yielding 14 parts (63.0%) of 5-amino--[
1-(2-aminoethyl)-4-piperidinyl]-6-chloro-3,4-dihydro-2~-1-benzopyran-8carbo
xamide; mp. 130C (comp. 11). 15 Example 13 A mixture of 16.7 parts of
compound S5; 19 parts of potassium hydroxide and 92 parts of 2-propanol was
stirred for 3 hours at reflux temperature. The reaction mixture was
evaporated and the residue was co-evaporated with water (2x) and then
partitioned 20 between dichloromethane, methanol and water. The aqueous
layer was separated and reextracted with dichloromethane. The combined
organic layers were dried, filtered and evaporated. The residue was
crystallized from water. The product was filtered off and dried, yielding
8.3 parts (65.1 %) of ~ [
1-(3-aminopropyl)-4-piperidinyl]-5-chloro-2,3dihydro-2,2-dimethyl-7-benzofu
rancarboxamide hemihydrate; mp. 123.1 C (comp. 71 ). 25 Example 14 To a
cooled (ice-bath) mixture of 2.3 parts of compound 11 and 74 parts of
trichloromethane there were added 0.86 parts of ~,~-diethylethanamine and
dropwise a solution of 0.77 parts of ethyl chloroformate in 40 parts of
trichloromethane) keeping the 30 temperature below 10C. After stirring for
1/2 hour at room temperature) the reaction mixture was washed with water,
dried) filtered and evaporated. The residue was purified by column
chromatography (silica gel ; CH2C12 / CH30H(NH3) 95:5). The eluent of the
desired fraction was evaporated and the residue was crystallized firom
acetonitrile. The product was filtered off and dried, yielding 1.4 parts
(50.7%) of ethyl [2-[4-([(S 35
amino-6-chloro-3,4-dihydro-2H-1-benzopyran-8-yl)carbonyl]amino]-1-pipcridin
yl]ethyl]carbamate; mp. 160.3C (comp. 16).   -38 A mixture of 3.67 parts of
compound 14; 1.85 parts of 2-chloro- 1$-benamidazole) 4.7 parts of
~-dimethylacetamide) a catalytic amount of potassium iodide and 2.10 parts
of sodium carbonate was stirred for 3 hours at 120C. After cooling) the
reaction mixture 5 was diluted with water. The product was extracted with
dichlommethane (2x) and the combined extracts were washed with water)
dried, filtered and evaporated. The residue was purified by column
chromatography (silica gel ; C~i2C12 / CH30H(NH3) 95:5). The eluent of the
desired fraction was evaporated and the residue was converted into the
ethanedioate (1:2) salt in ethanol. The product was filtered off and dried,
yielding 0.56 10 parts (8.3%) of
4-amino--[1-(2-(1$-benzimidazol-2-ylamino)ethyl]-4-piperidinyl]-5chloro-2,3
-dihydro-2,2-dimethyl-7-benzofurancarboxamide ethanedioate(1:2)
hemihydrate; mp. 211.7C (comp. 70). Ftxample 16 15 A mixture of 3.1 parts
of 2-chloro--3-methylpyrazine, 4.4 parts of compound 14 and 0.79 parts of
calciumoxide was stirred for 24 hours at 120C. After cooling, the reaction
mixture was partitioned between dichloromethane and NH40H (diL). The
aqueous layer was separated and re-extracted with dichlommethane. The
combined organic layers were dried, filtered and evaporated. The residue
was purified by column chromatography 20 (silica gel ; CHZC12 / CH30H(NH3)
98:2). The eluent of the desired fraction was evaporated and the residue
was triturated in 2,2'-oxybispropane. The product was filtered off and
dricd) yielding 3.3 parts (59.9%) of
4-amino-5-chloro-2,3-dihydro-2,2dimethyl-~-[
1-[2-[(3-methyl-2-pyrazinyl)amino]ethyl]-4-piperidinyl]-7-benzofurancarboxa
mide; mp. 163.2C (comp. 15). 25 Example 17 Through a solution of 3.5 parts
of intermediate 11 in 19.8 parts of ethanol and 25 parts of water was
bubbled oxirane for 1 hour at room temperature. The reaction mixture was
evaporated and the residue was purified by column chromatography (silica
gel ; CH2C12 / 30 CH30H(NH3) 95:5). The eluent of the desired fraction was
evaporated and the residue was crystallized from acetonitrile. The product
was filtered off and dried in vacuo at 70C, yielding 1.64 parts (40.2%) of
4-amino-5-chloro-2,3-dihydro-~1-[1-(2-hydroxy- '
ethyl)-4-piperidinyl]-7-benzofurancarhoxamide; mp. 185.7C (comp. 49).  



-39 ~$ To a mixture of 12.2 parts of compound 8 and 83 parts of water there
were added 1.53 parts of sulfuric acid. After stirring for 412 hours at
room temperature, the reaction mixture was poured into a mixture of NH40H
(dil.) and ice. The product was extracted 5 with dichloromethane and the
extract was dried, filtered and evaporated. The residue was purified by
column chromatography (silica gel ; CH2C12 / CH30H(NH3) 97:3). The eluent
of the desired fraction was evaporated and the residue was triturated in
2,2'-oxybispropane. The product was filtered off and dried, yielding 2.3
parts (40.3 %) of 4-amino-5-chloro-2,3-dihydro-2,2-dimethyl-~-[
1-(4-oxopentyl)-4-piperidinyl]-7 10 benzofurancarboxamide; mp. 119.2C
(comp. 9). Example 19 a) A mixture of 7.6 parts of compound 3; 5 parts of
potassium acetate and 158 parts of methanol was hydrogenated at normal
pressure and 50C with 2 parts of palladium-on15 charcoal catalyst 1090.
After the calculated amount of hydrogen was taken up, the catalyst was
filtered off and the filtrate was evaporated, yielding 6.91 parts (100%) of
4-amino-2,3-dihydro-~-[
1-[(tetrahydro-2-furanyl)methyl]-4-piperidinyl]-7-benzofurancarboxamide
(comp. 75). b) A mixture of 8 parts of compound 75; 5 parts of
2-iodopropane, 3.1 parts of 20 j3,~-diethylethanamine and 25.8 parts of
hexamethylphosphoric triamide was stirred for 20 hours at 130C. After
cooling, the reaction mixture was poured into water. The product was
extracted with dichloromethane and the extract was washed with water,
dried) filtered and evaporated. The residue was taken up in
2,2'-oxybispropane. After filtration, this solution was evaporated and the
residue was taken up in 2-propanol. 25 2,2'-Oxybispropane was added to
enhance crystallization. The precipitate was filtered off and dissolved in
dichloromethane. This solution was washed with water) dried, filtered and
evaporated The residue was purified by column chromatography (silica gel ;
CH2C12 / CH30H(NH3) 97:3). The eluent of the desired fraction was
evaporated and the residue was converted into the ethanedioate (1:1) salt.
The product was filtered off 30 and dried in vacuo at b0C) yielding 0.3
parts (2.7%) of 2,3-dihydro-4-[(1-methylethyl)amino]-]~-[
1-((tetrahydro-2-furanyl)methyl]-4-piperidinyl]-7-benzofurancarboxanude
ethanedioate(1:1); mp. 211.7C (comp. 76). Example 20 35 A mixture of S
parts of compound 63 and 230 ml of HCl 3N was stirred for 1 tour at reflux
temperature. After cooling) the reaction mixture was evaporated.1'he
residue was stirred in 5 parts of water. The product was filtered off,
washed with a little water and   .. dried in va.cuo at 70C, yielding 1.7
parts (31.5%) of
4-[[(5-amino-6--chloro-3,4dihydrn-2j3-1-benzopyran-8-ylkarbonyl]amino]-1-pi
peridinebutanoic acid monohydrochloride monohydrate; mp. 204.5C (comp. 68).
5 All compounds listed in Table 2 were prepared following methods of
preparation described in examples 7-20) as is indicated in the column Ex.
No. Table 2 R1 O _ ~i L-N ,--NH-C \ / RZ O 10 Co. No.Ex.
No.LR1R2-O-A-Physical data (17~CHz- VQ1VH2-O-(CH~-121.0CS N CH3 ~N ~ Cl NH
- O-(CH 211 8C282I -.~(CH~2-O'37~CH2-ClNH2-p-(CHI-175.4CCH3 ~(CH~3
-410~ClNHZ-O-(CHI-139.8CO518CH3-C-(CH~3-ClNHZ-O-(CHI-137.4CCH3
~(CH~3-6i0~~ClNH2-O-(CH~g-111.2CO718CH3-C-(CHz)3-C1NH2-O-(CIi2)3-104.9C /
H20CH3 (CH~3- ~810O 



0ClNI-i2-0-C(CIi3)2-CI12-136.5CU09I8CH3-C-(CHz)3-CtNE-i2-O-C(CIi3)2-CIi2-1I
9.2C   -41 Co. No.Ex. No.LRIR2-O-APhysical data (m
')109NC-CH2-QNH2-0-(CH~3-I94C1112H2N`(CH2~'2-Q~2-Q-tCH2~3-130CN CH31216C~
~C1NH2-O-(CH~3-178.8CN
NH-(CH~-139NC-CH2-(~NH2-O-C(CH3h-CH2-110C1412H2N'(~2)2-Q~2-O'C(~3~2'CH2-1S5
CN CHs 15 16i C~ ~ Cl NH2 "C'.C(CH3h'CH2- 163.2CN NH-(CH~- I6 I4O
HSCzO-C-NH-(CH~2- CI NILZ -O-(CE~)3- I60.3C1710F ~ / O-(CHz)3
-CINH2'~"C(~3)2-LH2-131.0C 18 14O HsCzO-C-NH-(CH~Z- Q NH2 -0-C(CH3h-CH2-
209.9C1910F ~ / O--(CI-iz)3-ClNH2'd'(CH2)3-143.1CO ~207N-(CH~~-
HsC2-NCINH2-0-C(CHgh-CH2-199.9C\ /O217HsCx-N"N-(CH~3-CINH2-O-(CH~3-193.8C /
(COOHyZ \ /1/2 H20227~CH2'_C1NH2-O-(CH2h-190.2C / (-)-(R)~l20 Via) D
059CH30H ` -11. i237~CHz-CINH2-O-(CH2h-191.6C / (+)-(S)20 = + 1:i.1 ~a~D
O.SgaCfi30H247~CHZ-ClNHZ-0-C(CH3h-(CI-i2h-t75.7C   -42 Co. Ex. L Rl R2
-O-A- Physical data No. No. (m .) 25 11 NC-(~2)2- d ~2 '~-C(~3)'1-(~2)2-
155C 26 12 H2N'(~2)3- a ~2 "~-C(~3)2'~~2~2- 182.8C 27 9 NC-CH2- ~ NH2
'~O-(CH2)2- 227.8C CH3 28 8 ~~N Q NH2 -0-C(CH~-(CH~2- 222C N 



CH~ZO 29 11 NC-(CH~Z- Q NH2 -O-(~2n- 203.5C O 30 7 HSCZ_N~N_(CH~3-- CZ NH2
-0-(CHI- 149.8C 31 12 H2N-(~?~2' Cl ~2 "~(~2)2' 157.8C N CHs 32 16 C~ ~ Q
NH2 -O-(CHI- 1S2.5C / 1/2H20 N NH-(CH~yy O 33 9 C~o ~ ~ N~(O~ Cl NH2
-a"C(~3)2~H2' ?~US.SC w NN CH30 ~3 34 11 NC-(~?~2- Cl ~2 -0'C(~3)2'~2-  35
12 H2N'(~?~3- Cl ~2 -O'C(~3)2'~2' 132.9C / H20 36 10 (P'C6H4)2'~-(~?~4' Cl
H 'O'C(~3)2'~2' 195.0C / HCl 37 10 (4-F-C6H4)2-~-(~?~3' Cl H -O-C(~3)2'~2'
, 133.3C O 38 14 HSCzO-C-NH-(CH2)2- CI NH2 -O-(CHI- 166.1C 39 9 NC~(~2~3-
CI NH2 -O-C(CHg)2-CH2- 165.1C 40 12 H2N'(~2)4' Cl ~2 -O-C(CH3)2-CH2- l50.7C
41 12 H2N~(~?~3- Cl ~2 -O-(CH2y2- _   -43 Co. Ex. L Rl R2 -O-A- Physical
data No. No. O 42 8 HSC2_N~-(CH~a- Q NH2 -0-(CH~- 148.7C \ / O 43 8 HSC2
_N~-(CH~a- Q ~2 -O-(~?~3- 155.GC / HCl 3/2H20 \ / O 44 8 HSCZ- ~N-(CH~3- C1
NH2 -O-(CHI- 182.0C 45 9 ~ i ~ CHZ)2 Cl NH2 -0-C(CHg)2-CH2- 209.0C N H O 46
10 HSCzO-C-NH-(CH~2- Q H -0-C(CH~2-CH2- 229.0C / HCl CH30 O 47 9 CH30 \ ~
C-(CH~3- Q ~2 -~~2~2 202.1C/(COOHyZ CH30 48 7 HSC2-N"N-(CH~3- Q NH2
-0-(CH~3- 192.9C / (COOHyZ H20 49 17 HO-(~2r1- C1 NH2 -~~2)'1.- 185.7C 50 9
(~3)2~-0~~?~2- CI NH2 -O-(~~3- 197.9C / (COOH)2 1/ZH20 O 51 9 HsC20-C-CH2-
Cf NI-I2 -0-(CH2)3- 98.8C 52 9 ~N--(CHZ)Z- ~ NH2 -0-(~?~3' 250.5C / 2I~iCl
1/2H20 53 10 (4-r-C6H4)2`CH-(CH~4- ~ NH2 -0-C(CH3)2-Cl-i2- 1G9.1C 54 10
(4-F-CGii4)2-CH-(CH2)3- Ct NH2 -0-C(CH3)2-Cf-i2- 169.0C   Co. No.F.~.
No.,LRlR2-4~A-Physical data m '~,5510KsCsO-- ~-(~~s-aH-0-CC~~-~2-13b.3CI
EiCI1i20s6totC~t~Y~i~o~cc~Ia~-a~z-~-<~?~r237.2C /
HCl5710~N-(CHa~-a~2-~'~~?~'193.0C58.9HsCaa..'C^`CH~-pNH2-~~?~Z'
135.2CO5920HO-C-mss`QNi'12-O-(~2~-273.5C I HCl1I21206020HO
C`~Z-'C1NHZ-4~(GIi~-33.8C /-H2061?
.~HZ"ClNHZ-0-C(G~i3~2-~'1-147.5C62IOi~C~4 C (CHvy3-QNH2-O~C~i~-2p0.7C /
HQ,6310Ii~C~O-C--(CH~s-QNHZ-O-(CH?yi8b.4C i (~~2 ,649F ~ ~
C'~I=CH-(CHI-Q~2"~-C~~3~'~2'128,1'C!
(E)638~N-~~1~DNH2-O~~181.1C/NCH366s'N-i~~)=- ~ar~
2-o-cad-~o.3c/NCHI~6720Hn- -tCl'h)s-aNH2.
-O-(CEi~-260.3C/13C11rtH20q6820HC- -(~3-CIl~Ii2-0-tCH2)3-204.5C !
HC1tt206910~ ~ H=CH-(cH~y~-CtH-C-C(CH3n-~2-2~.9C/HC1 ~~IH~O   lJfi /
Oolz'6l -ZHO-Z(lri0)0-O- H D -Z(ZHO)-H~Z(~Ei~J-3-b) Ol 88 0~0't-l
-Z(ZHO)-O- H D -(zHJ)-O-~I~Wd-ti 6 L8 IJH Z -Zi-IJ~Z(HJ)0-O- H D
-~HJ)-l~IZH  I 98 



IOt-i / OoS'80Z -Z(ZHO}-Z(HO)0-0- H D -(~HO?--J-EHO 0 t S8 O -
-ZHJ-Z(HJ)J-O- * H -W-Drl~IZH Z 1 ~8 - -ZHO-Z(HO)0-O- * H -ZHO-OI~I 6 8 DH
/ ~ob'SlZ -~HO~-z(H~)~"O- H D -ECLI~D)-O-HOZ(H~) 01 Z8 Oo0'6II
-~HO)-Z(HO)WO- H D -zH~-~ L I8 Oo9'8ZI -Z(L~~Z(~~-O- H D -~H.7~-IvIZH T 08
Oo9'ZZI -~HJ?-~H,7YJ-O- H D -f HO)-His-O-OzOsH OI 6L ' O u O -MHO) T3
~oL'L6 -~HO~'~HOYJ-O- H D ~ ~~ 8 8L EHO S ~ / ~o8'fi I -Z(L~~- H D
-~H~)-H~-H~ ~ ~ 3 6 LL ~I00.7)/.7oL'i IZ WHO~O- * H -zH0--~ 16I 9L O -
-~HO)-O- ZHLI H -zH0-~ ~6i SL O ~oSi l -\-llJl-V H D ZH,'7-~ L ~'L OZH DH /
OoS'tiSi -ZFD-Z(ID)O-0" H D -~O)-O-~ L L OZHZ/I DH / ~o0'LiZ
-ZHO'Z(H.7)~'0' H D ZH'--~ L ZL O OZHZ/I /JoI'ZI -ZHJ-Z(HO)O'O' H D
-CLHO~I~IZH I IL OZHZII N ~' Z(HOO~)Z/OoL'TIZ -ZHJ"Z(HO)O-O' ZHN D
-Z~H~)'--HN-'~N ~ I Si OL H (. ~) 'orI 'orI ~~P I~ISrCLId -due- Z2i I?I ~
~YH ~~0 -Sb   -46 Co. Ex. L Rl R2 -O-A- Physical data No. No. ( O 89 7 H5C2
_N~-(CH~3- Q H -O-(CH?~2- 141.5C \ / 90 7 ( rCH2- C1 NH2 -p..((~I~_ I31.8C
91 17 ~H---~~ CH?~2' Q NH2 "~-(CH?~3' 126.0C 92 10 CH3~CH-o-(CH~3- Q H
-0-(CHI- 104.5C CH3 O 93 7 HSCz_N~N_(Cg~4-- Cl H -O-(CHI- 112.8C \ / 94 9
NC-CH2- d H '~-(CH2~2- 208.6C CH3 (CH~3 95 8 O~O Cl H -0-(CHI- 117.0C U O
96 18 CH3-C-(CH~3- Cl H -O-(CHI- 89.1C 97 7 O CHz`.' ,Cl NH2 -O-(CH2~3- 20
6.5C / (-)-(R) ~a~D 19'CH OH  '11.8 3 ~CH3 * _ -NH-CH ~ CH3 The compounds
listed in Table 3 are prepared according to similar procedures as described
in any of the preceding examples (7-20). Table 3 C~ O _ L-N~NH-C \ / NHz o
~    -47 Co. No.L-O-A-O98N (CHzh ~-~(~2)3_iC1O99i N-(CH~2--O-(CH2)3_iN~ O
C~-100~-O-(~2)3-101~ ~ CH2-_~(~2)3'O102i (CI~y3--O-(CH2)3-I ~ N OH
103NH-(CH~4- i I_~(~2)3-CNNH-(CH~2- 



N104I. -O-(CH2)3'CNI05~~N CH3_O-02)3_~ l~N(CH~2-O~CzHS106~ ~
N_(C~)2_-O-(CH2)3-107CH30-(CH2)3--O-(CH2)3-O ~l08-(CHZ)3-
CN--O-(CH2)3_1O9(CH3)2CI-i-NH-(CH2)2--O-(CH2)3_110(CH3)2CH-NH-(CI-I2)4--O-(
CH2)3-O111la-C-Naa-(Cia~4--O-(CH2)3-   -48 Co.
No.L-O-A-O1l2H-C-NH-(CH~2--O-(CH2)3-O113HsCzO-C-NH-(CH~4--O-(CH2)3-O114HsCz
4-C-NH-(CH~2--O-(CH~3-115~-O-(~2)3-116HO-(~2)2-O'(CH2)2-
-O-(~2)3-O117HN"N-(CH~3--O-C(CH3)2-CH2-\ /118F H - \ / 2-O-C(CH3)2-CH2-_
O119F \ / C-(CH~3--O-C(CH3)2'CH2-120CH2=CH-CH2_-O-C(CH3)2-CH2-121~Cflx-
,-O-C(CH3)2-~2-122~Hz--O-C(CH3)2-CH2- C. Pha_~n?acolo_gical_ examples . The
useful gastrointestinal motility stimulating properties of the compounds of
the present invention and in particular their capability to enhance the
contractility of the colon 5 can be demonstrated in the following test;
Example 21 Colon ascendens induced contra~ions. The experiment was
conducted according to similar procedures as described in The 10 Journal of
Pharmacology and Experimental Therapeutics) 234, 77G-783 (1985). Colon
segments, 4.5 cm long, were vertically suspended with a preload of 2 g in
lUU rill of a De Jalon solution [KCl 5.6 mM ; CaCh.2I-i20 0.54 mM ;
NaI-iC03 5.9 mM ; NaCI 154.1 mM ; glucose 2.8 mM) at 37.5C and gassed with
a mixture oC 95l0 02 and 5%   -49 C02. Contractions were measured
isotonically with a HP 7 DCDT 1000, JSID Displacement Transducer Control
Unit. . After a stabilization period of about 20 minutes, 3.4x 10-6 M
methacholine was given a~ time interval of 15 minutes. When reproducible
contractions were obtained, the test 5 compound was administered to the
bathing solution. The compound effect was follom for 10 minutes and
expressed relative to the maximal concentrations induced by 3.4x 10-6 M
methacholine. The % effect for a representative number of compounds of
formula (1) is depicted hereinbelow in Table 4 10 Table 4 Co. No.Dose
3.10-6MDose 3.10-7M2-283522016-3017-3019-3520-4122
.462923482630-3665-2781-27 Ia. Composition Examples The following
formulations exemplify typical pharmaceutical compositions in doss 15 unit
foam suitable for systemic or topical administration to warm-blooded
animals in acco~ance with the present invention. "Active ingredient" (A.L)
as used throughout these examples relates to a compoun of formula (I)) a
pharmaceutically acceptable acid addition salt or a stereochemically
isomeric fom~ thereof. 20 Example 22 : Oral solutions 9 g of methyl
4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissol in 41 of
boiling purified water. In 31 of this solution are dissolved first 10 g of
2,3-dihydroxybutanedioic acid and thereafter 20 g of the A.I. The latter
solution is a 



-50 combined with the remaining part of the former solution and 121 of
1,2,3-propanetriol and 31 of sorbxtol 70% solution are added thereto. 40 g
of sodium saccharin are dissolved in 0.51 of water and 2 m1 of raspberry
and 2 m1 of gooseberry essence are added. The latter solution is combined
with the former, water is added q.s. to a volume 5 of 201 providing an oral
solution comprising 5 mg of the A.I. per teaspoonful (5 ml). The resulting
solution is filled in suitable containers. F~p~ '.~aDc ,1 t 20 g of the
A.L, 6 g sodium lauryl sulfate) 56 g starch, 56 g lactose, 0.8 g colloidal
10 silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred
together. The resulting mixture is subsequently filled into 1000 suitable
hardened gelatin capsules, each comprising 20 mg of the A.L. Example 24 :
Film-coated ~ blets 15 A mixture of I00 g of the A.L) S70 g lactose and 200
g starch is mixed well and thereafter humidified with a solution of 5 g
sodium dodecyl sulfate and 10 g polyvinylpyrrolidone (Kollidon-K 90) in
about 200 ml of water. The wet powder mixture is sieved, dried and sieved
again. Then there are added 100 g microcrystalline cellulose 20 (Avicel)
and 15 g hydrogenated vegetable oil (Sterotex ). The whole is mixed well
and compressed into tablets, giving 10.000 tablets, each comprising 10 mg
of the active ingredient. To a solution of 10 g methyl cellulose (Methocel
60 HG) in 75 m1 of denaturated 25 ethanol there is added a solution of 5 g
of ethyl cellulose (Ethocel 22 cps ) in 150 m1 of dichloromethane. Then
there are added 75 m1 of dichloromethane and 2.5 m1 1,2,3-propanetriol. 10
g of polyethylene glycol is molten and dissolved in 75 ml of
dichlommethane. The latter solution is added to the former and then there
are added 2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and
30 m1 of concen30 trated colour suspension (Opaspray K-1-2109) and the
whole is homogenated. The tablet cores are coated with the thus obtained
mixture in a coating apparatus. .Al.A3e.A.A9AY.As.ASH,.A.AfF,.A
.A3L.A,ul.AhY.A.Al .Ay%.AU.A&.A.Y.A .A,(2 .AF_.ASy.AfL.Af
.A.A3L.A{.Ay3.A(2.AS3.AS3.Ahl.AU3%.A&Y.Au3.Af;.A,( .A39.A.Y_.AI .A.AS=.AQ.A
z.AF.AY.A l.A,F.A_.AT:;*);45 )C
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ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!aaaabb$b5b;
b@bi<k?kdkik#noqrrrrrsssssssssyy|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!yzzzzz
zzzz{||||||||}}}}-}2}<}DK}$|wrmhc^Ymhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]
ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]caU]caU]ca]ca]ca
$queUZ}3E{vqlgb]X]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca!@(:w|}wrlgb]XSlg]ca]ca]ca]ca]
caU]ca]ca]c^a]ca]caU]caU]ca]ca]ca]ca]caU]ca]caU]ca]ca]c^aU]ca]caU]ca]c^aU]c
a]caU]ca]ca]ca]ca]ca 6<]`c
#05>?ACGJMPS~ytoje`[Vc]ca]ca]ca]ca]ca]cLa]ca]cLa]ca]ca]caU]ca]ca]ca]ca]ca]c
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a]ca]ca]ca]ca]caV]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!@NUX[^/@JYZ^c~yqlgb]Xje`[Vc]]ca]ca]ca]ca]caD]ca]ca]ca]ca]ca]ca]caU]ca]ca]c
aU]ca]caU]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca
._~"%(+uz~ytoje`[Vc]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca
V]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!z|
%UglbW~ytoje`[Vje`[Vc]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
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