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(57) Abstract

Compounds of general formula (1), in which ris | or 2, Ry is selected independently from: unsubstituted, mono- or di-
substituted phenyl groups, unsubstituted, mono- or di-substituted phenylamino groups, the 2(beta)-naphthyl group, and he-

' terocyclic, monocyclic or dicyclic groups; R, is selected independently from: heterocyclic spiro groups, aminoalkyladaman-
tyl groups, alkylamino groups, C4-C/ cycloalkylamino groups, and dicyclic amino groups (condensed): Ry is H, CHj or
C,Hs; A is a bond or a linear or branched alkylene group comprising from 1 to 4 carbon atoms; W is a tertiary amino group

or a heterocyclic group.
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BASIC DERIVATIVES OF GLUTAMIC ACID AND ASPARTIC ACID AS GASTRIN OR
CHOLECYSTOKININ ANTAGONISTS

The subject of the present dinvention i1s basilc
derivatives of glutamlc acid and aspartic acild which
can be represented by the general £formula indicated
below:
?s

go~(N)t~Amw

‘ L

(CHy)

. |
(*) CH“NH“-CO-R:L (L)
l

|
CO~R,

&

and in which r 1s 1 or 2;

Bl is gelected independently £from:

et ang el W Wl gt inl otk 4 c ety wf hf w8 b @ d bl ey

L

aebstituted treryl; mono- or di-substituted phenyl groups in
which +the suhstituents ave selected from +he halogens
(chloro, £luoro, and bromo), linear or branched c1~c4
alkyl groups, and nitro, cyano, methoxy, and
trifluoromethyl groups; an unsubstituted phenylamino
group; phenvlamino groups mono- O di~substituted as
described above for the pheny Ll grOup; the

2 (beta) -naphthyl group; heterocyclic, monocyclic
or icyclic gxoums selected Zrom  an unsubstituted
pyridyl group, - pyvridyl groups mono- or

di-substituted with methyl, chlozo, furyl (2- or 3-yl),
indolyl (2« or 3-yl), isoindolyl (3-vl), benzofuranyl
(2~ or 3-yl) quinolinyl (2= or 3-yl) or isogquinolinyl
(3=-yl): '

R

5 18 selected independently from:
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2
1) a heterocyclic splro group represented by:

(CH X

2

N o CHR

\
/ 4

CH,)
/ N\
N /N
(CH.,) Y

2'n
in which m and n are selected independently and may
have values of between 1 and 3, provided that the ring
formed consists of at least 5 atoms, X and Y are
selected independently‘from (CHwR4)Z, TCH2 and CH,T .0
which T 1is 0 or S, and in which R, is a group selected
independently from H, linear and branched Clmc4 alkyl
groups, OCHB, and OH, and z may have values of from 0
to 3, p*‘ovided that the ring formed consists o= at

least 3 atoms,

2) an aminoalkyvladamantyl group represented by:

in wnicn z and R, nave tne meanings given apbove and ad

is adamantyl (l- ox 2-yl);

3) an alkylamino group represented by:

in which Rg"is a linear or branched alkyl chain
‘containing from 4 to 10 carbon atoms or a C:)«-'C10

cycloaklyl group, or a linear or branched alkoxyalkyl
group containing from 4 to 7 carbon atoms, and Re is

selected independently from H, alkyl groups, linear and

\\\\\\\
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o 3
branched alkoxyalkyl groups containing £rom 4 to 7

carbon atoms, and C5~C10-cycloalkyl groups;

4) a C,=Cyg4 cycloalkylamine;
5) a dicyclic amino group (condensed) represented by:

(CH,) . &
AR NIV
/ CH \
\ CH /
\ /N
o .
(cuz)n, 4
;and'in'which m, I, X, Y,,and R4 have the meanings given

above:
- R3 ls H, CHB oz C2H5:

‘ 2 is a bond or a linear or branched alkylene gIoup
comprising from 1 to 4 carbon atoms;

W mav be:

1) a'tertiaxy amino qrdup represented by:

in which 'R,./, and ;R8 are, independently, hydrogen ox a
linear or branched alkyl group comprising from 1 to 5
carbon atoms, provided that R and Ry are not both

hydrogen;

2)'a.héterocyclic group represented by:

L SR R T S VTR LT B i M S X R R PR - . gt
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i R1
(CH)

/K

v ] Q

\ .
(CH.) .

in which RB’ m and n have the meanings gilven above and
Q may be a bond, CH,, oxygen, sulphur or nitrogen,
N-gubstituted with Ry, Ry baing a group selected
independently from H, linear . and branched clwc4 alkyl
groups, phenyl and benzyl groups, of which the aromatic
groups may be unshbstituted or mono- or di-substituted
as described for the phenyl group in Ry

3) a heterocyclic group represented by:

TR

I |
(R3~CH) Ql ((}ZH«-«R3 ) m
N |
l
I
Rg
in which 'ml and m2 are sele’ctsd independently and may

have valuas of between 0 and 3 and P3 ana R9 nave +tne
meanings g*ven above;

4) a hetérocyclicgroup rapresented Dby:

o) ; (RS- O e i on e
| }CH ) (éHR )
(R3~CH); ? m 3'm2
™y
\N |/
\ | /

in which m, ml., - m2 _and Ré have the meanings given

~above;
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t is always 1; it may also have a value or U, DUT Only
if W is a heterocyclic group selected from group 2, 1n
which Q is NﬁRg.

The stereochemistry of the compounds claimed at the
chiral centre marked with an asterisk in formula (I)
may be racemic (R, S8), R (rectus), or S (sinister), «
1s preferably 2, and R, is preferably hydrogen.

According to the nature of the subgtitutents at Ry, Ry
A and W, the compounds of the present’ invention have
heen shown to have a potent antagonistic effect on
gastrin (anti-CCK-B activiey) and on cholecystorkinin

linked to imbalances :Ln the physiological levels of
gast*in, CCK, or other blologically active polypeptides
ralated thereto, both at the  level of the
gastro-intestinal system and at the level of the
central nerxvous system' (CNS), or in other oxgans O
systems in which these biologically active peptldes
play a pnysiological oOr pathoLlcgical =ole. ror
example, it is possible tO pradict the advantageous
use of these compounds, at the gaqt*o~intesu1na¢ lavel,
for the treatment Of dmseases 1inked to disturbances o=
motility and mucotrophilsm stich as colitis, biliary
dyskinesia, pancreatitis, gast*itls, peptic ulcers and
certain forms of intestinal tumours which are sustained

by gastrin or polypeptide hormones ralated thereto, and
at the level of the CNS, for the treatment of mental
disorders such as, for example, anorexia, psychosis and

| an.xiety states. Another use could be the treatment
and pvevention of some eye conditions such as, for
 example, myosis brought about in the course of the
\ surgical treatment of cataracts or of chronic eye
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i 6
inflammation, As well as being active at the receptor

level, many of the compounds of the invention also have
an intrinsic mntispestic effect o mecles, acting directly at the
level of the smooth muscle cells. Thus, some of the

compounds of the invention have very potent myorelaxant
activity even on areas, such as the urino-genital area,

which are not connected with the neurophysiological

nediators mentioned above, that is, gastrin and CCK,
but, inter alia, also linked to a potent anti-gserotoninle action.

As a result of this potent myorelaxant effect, it is
also possible to predlct theilr favourable use for the
traztment oI paﬁhologiaal‘conditicns such as, 20r
example, incontinence, other problems with urination
or, more generally, spasms and dyskinesia of the

ureteral, vesical and uterine musculature.

The method of preparing the derivatives of the
invention consists of the amidation of acid derivatilves

of formuia (II):

COOH.
I
(CH,) .

4 .
(*)?HNH&CO~R1
|
CO"RZ- '
in which z, R, and R, have the meanings given above,
with sultable amines'Of formula (IZII):

R
E (ITT)

He (N) =AW

t

in which Ry, t, A and W have the meanings given above,
to give the corresponding derivatives of formula (I)

according to the follbwing'scheme:
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(CH,) ., +H= (N) _~A-W AMIDATION CO- (N) ,~A~W

e E (TIIF emmm———— 5 : (T)
* | — —
( )?HNH CO~R,4 (?Hz)r

CO~R., (*) CH=~NH-CO~R,

(II) l

CO-R,

where (*) indicates the chiral centre of the molecule.

The amidation process is preferably effected wlth the
yse of the mixed anhydride method, in an inert solvent,
at a temperature of between -15° and +15° or by other
suitable conventional methods.

The compounds of formula (I) may be isolated £rom the
reactlion mass as such, Or in the form of salts by
reacting them, ip an inert solvent, with the
appropriate quantities of inorganic aclds such as, for
exampole, hvdrochlozric acild, or'organic acids such as,
for example, oxalic acid ox malelc acid.

The starting acid derivatives ‘of formula (II) were
prepared as described (Makovec et al, J§. Med. Chem. 35
(1992), 28-38) and the amines of formula (III) are
availlable commercially or were prepared by conventional
methods described in the literature. The £following
example is given in order ‘further to illustrate the

invention:

Example 1

Preparationofi' (RS) l~[4'~(ethylehamino)morpholinyl]e
1—oxo«4-[(3,4~dimethylben20yl)~amino]~5~(dipentylamino)
~5woxopentane,.(COmpound 44) .

60 g (0.1433 moles) of (R, S) 4= (3,4-dimethylbenzoyl)

— g W7 g
e o = = - - =

R SR
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, 8
amino] -5~ (dipentylamnino)~5~oxopentanoic acid

[tomoglumide, CAS Registry Number: 102742 -~ 69-8] and
20 ml of trilethylamine (0.1435 moles) were dissolved 1n
600 ml of tetrahyvdrofuran and the mixture was cooled to
-10%cC. This temperature was maintained and 14 ml of
ethyl chloroformate (0.1469 moles) were added. Upon
completion of the addition, +the mixture wag left to
react for 15 minutes, stlill at low temperature and then
20 ml of 4~(Zaaminoethyl)mmrpholine.(0.1535 molas) were
added slowly and the tempemture was Kept bealow ~5%¢,
Upon completlion of the addition, the reaction mass was
kept at low temperature Zox a furshsy hour and then at
ambient temperature for about 12 hours. The solvent
"was evaporated; the solid obﬁained was taken up with
water and filtered. It wag dried in an oven to give
57 g (0.1074 moles) of the product with a yield of 75%,

50 g (0.0942 moles) of the free Dbase obtalned was
suspended in 230 ml cf ethyl ez adas3°0a solution ol
HCl in acetone (10% excess) was quickly added dropwise.
The product started to précipitate almost ilmmediately

i g . obes ~3 .. & e . o lne - lan‘ S g tune . aloat - 0. odam. P |
nd was 3lbavms sevel  cemoalemd  soddule  sdete Bmmbemdesy  ned

and Siltexed Wa.th  ethr. cat
isopropyl ethex. It was dried in air bath at 60°C to
give 49 g of the crude product which was crystallised
with ethyl acetate.  After cooling, the precipitate
was filtered and d::iéd in an air bath at 60°C +o give
46 g (0.0811 moles) of the product with an overall
vield of 70.5%. ' o

M.P. 150~-53°C.

- TLC (nBuOH/AcOH/H,0 5:2:2) pure, £ 0.65.
All the compounds of fbrmula‘(l) were synthesised with
the,use of the same method (see the scheme given
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Description of Eharmacological activity

1) Activity against gastric secretion in the rat

The investigation of the activity agalnst gastric
secretion performed by the compounds of the invention

by means of an antigastrin mechanism was carrled out in
vivo in anaesthetized rats with the use of male animals
weighing about 200g. Gastrlc secretlon was gtimulated
with pentagastrin. and the method of K.S. Lai [Gut 5,
(1964), 327-341] was used, slightly medifiad,

After ‘tracheotomy, the oesophagus and duodenum were
cannulated. Perfusion was carrled out with a tepid
solution (37°¢) of 0.25 mM NaOH which was passed
through the stomach by means of a peristaltic pump at a

constant flow rate of 1 ml/minute. After
+he stimusant, dissolved

stabilisation for 20 minutes,

~in a physiological solution, was perfused foz 120
' £

minutes at a dose of 30 mcg/kg/h in a volume of 0.95

ahst
q.u.-:nm . ci.t e I ey o f"i -: aniy & Benulat -t I .&k ; 1
o ") w W ma&&&-& a..&.:a | u«aa baSa...

S product under +test was administered
intravenously (I.V,) as a bolus and the perfusion of
the stimulant was continued for a further 60 minutes.

The acid secretion was recorded continuously as &

function of time.:

. The activity of -the product was evaluated as the

percentage reduction in the secreted acidity after the
administration of the product compared with the basal

acidity measured “during the first 60 minutes of
collection in the presence of pentagastrin alone.

The antagonistic compounds tested were administered in



WO 93/21172 £13253 7

18

different doses 1n orde‘r +to be able to calculate an
ID50, that is, the dose (in mg/kg I.V.) which can

inhibit the effect of the pentagastrin by 50%.

The results obtained are shown in the table below (Tab.

2} in which the actilvities of the compounds are
expressed as ID50s under the stimulus of 30 mcg/kg/h of

pentagastrin.

TABLE 2: ¢ Antagonistic activity (ID50 mg/kg I.V.)
towards acid seczetilon induced by pentagastrin (30
meg /kg M) in the rat.

- Compounds Activity (ID50) Comgounds activity (ID30)
1 9.0 44 IN (30)
2 24.8 68 31.0
3 12.8 70 18.9
. (") 30y cm 2194 11,0
6 IN (20) - proglumide 500
13 8.5 lorglumide IN (100)
- 25,0
(%) Note: IN (inactive), when the antisaecretive

activity at the dose given is less than 20%.

It can be seen from an examination of this table that
many of the basic compounds of the invention have
potent antigastrin activity.

The antigastrin activity 1s particularly favourable in
the case of the derivatives of glutamic acid (r=2) when
Ri is 3,5-dichloro-phenyl, when the amino group R, 1s
the azaspiro(4.5]decan-8-yl group Ok the azaspiro[5.5]-

undecan-3-yl group, A is a bond, and W is the

PCT/EP93/00842
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4-methyl-l-piperazinyl éroup (compounds 1 and 13). It
can be seen that, in this experimental model, the most
potent of the compounds of the invention are about 50
times more active than the reference antigastrin
compound, proglumide. I+ is also interesting to note
+hat +he CCK-A antagonist, lorglumilde, is completely
inactive up to a dose of 100 mg/kg. The antigastrin
activities of these compounds are steveaspacific as can
be seen by compaz:ing the activity of the compound 1,
derived from the R (rectus) series, which 1s about
three +imes higher than +that of its § (sinister)
snantiome=, +hat ig, “he compound 2. The compound 1 is
about 1.2 timas more active than CR 2194, its acild
"mwarent compound"”, nd. this ratio becomes about 1.5
when calculated on a molar basis. This shows that,
contrary to what was known up to now, the gastrin
(CCK-B) receptor is also  sensitive to ‘basic

competitors.,
2) Anticholecystokinin (anti-CCK-A) activity in vitro

‘= o-dar +ts check the n7ec
conformations of the comp ounds of the invention are
such that, as well as their: antagonistic activity
towards gastrin (CCK-B) , they also have antagonistic
activity towards CCK-A, +that 'is,‘ the peripheral CCX
which is active particularly at the level of the
pancreas ‘and the smooth 'musculatu*e of the gall
bladder, the pllorus and the intestine, the abilicy o
some compounds  of the inventien and of some
corresponding acid starting derivatives tO inhibit the
binding of [125-I]=[Bolton-Hunter]~CCK-8 to the
cholecystoklnn.n receptors of the pancreatic cells of
the rat was tested, in comparison with the displacement

induced by cold (unmarked) CCK-8.
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The pancreatic cells of the rat were prepared as
described by Makovec et al. (reference cited) so as to

b cells/ml. The cells were then
incubated together with the radioactive tracer and the

produce about 5x10
compounds undexr test foxr 30 minutes at 37°C.

After +the supernatant liguid had been discarded, the
radicactivity associated with the pellet was determined
with a gamma counter (80 3% afficiency). The specilfic
binding was determined as the difference between the
binding in the absence and in the presence of 10 6M

cCcx~8 (70% on average).

The »esults obtained are given in Table 3, in which the
TC50, that is the concentration (in moles/litre) of the
antagonist which can displace 50% of the [L25- I]~CCK—8

from the receptor is given.

Table 3: znhibition ¢ tle winding cf (125~I) (B-H)-

CCK-8 to the pancreatic cells of the rat.

CoOmpSunas T80 (meleg/litre)
CCK~-8 ' 0.5 . 1077
Compound 1 6.6 . 1070
Compound 59 . I A 10"""'6
compound 61 . ‘ 2.8 . 107
R-lorglumide - .05 . 107°
CR 2194 _ 0 13.5 . 167°

It can be gseen from the data given in the table that
some of the compounds claimed have a discrete anti-CCK
A activity, antagonlsing the binding of CCK by 50% at
concentrations of about 10 6M, that is about 1000 times

’greater than those of the specific antagonist CCK-8.

i . R oY R N\ WLt g gt W TN e wteRtacr w . A DU LI ' ‘-
Ly PP AR R A S A - - LT
w .. AR TN . e P YY L \ . P " N e N % A - ~ . ! ' ol

PCT/EP93/00842



WO 93/21172 5142531

21

Although 1t has a poséible therapeutic significance,
this activity is decidedly less than that of the most

PCT/EP93/60842

potent CCK-A antagonists of the aclid series such as,
for example, R-lorglumide which seems to Dbe about 25
times more active than the compound 59. The
introduction of an amino-amide group in position 1 of
4~penzamido~pentanoic acid for the gastrin antagonists
(or CCK-B antagonists), on the other hand, slightly
increases their CCK~A-antagonlstic activity as can be
seen by examining the activity of the compound 1 which
is about twlce as active as its acldic "parent
compound" CR 2194, l '

- 3) Anticholecvstokinin (anti CCK-B) activity in vitro

since the radioligand [I-125](B-H]=CCK~8 does not
discriminate between the CCK-A and CCR-B receptors
present in the brain, in order better to avaluate the
ahilisias of Lhe compounds of Lhe inventlicn 20 interact
with +the central CCK~-B receptors, a new ligand,
non-sulphated [3-H] (N~-methyl-N~-letcine] CCK~8 was used
whish had hasn found [¥napp et 2l,; J. Pharmacol. and
Exp. Therap., 255 (3) (1990), 1278-~1286) to be a very
selective ligand for the CCK-B receptors, its affinity
for the receptors of the cortex (CCK-B) being about
4000 +imes greater than for those of the pancreas
(CCK-A) in the guinea-pig.

Cersbral cortices of white male guinesa pigs were
therefore used, according to the method mentioned
above, so. as - to obtain a membrane content/ml
corresponding to about 300 mcg of proteins/ml.  The
membranes were incubated together with the radioactive
tracer and the compounds under test for 150 minutes at
25°¢. After the supernatant ligquid had Dbeen
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discarded, the radiocactivity associated with the pellet
was determined with a liguid scintillator. The

specific binding was determined as the difference
hetween the binding in the absence and in the presence
of 5 . 10"6M'CCK~8. The results obtained are given in

Taple 4 which gives the IC50, that is, the
concentration (in moles/litre) of the antagonist which

can displace 50% of the (3-H) [N-methyl-N-leucine] CCK~8
from the receptor. ' '

Table 4: Inhibition of binding of (3-H)[N-methyl-N-
leucine] CCX=-8 to the cguinea oig coxklical membrane.

Compounds ICS50 Compounds TC50
| (moles/litre) ' ' (molos/litoe)
1 0.7 . 107° 23 IN
2 IN* 36 01.3 . 107°
3 2.8 . 107° 44 5.4 . 107°
4 12.5 . 10°° 55 IN
5 2.6 . 107° 60 50.0 . 107°
5 5.3 . 107° 61 2.9 . 127®
7 6.5 . 107 R-lorglumide 9.2 . 107°
11 3.8 . 107% CR 2194 2.4 . 1078
13 0.6 . lOm6 - pentagastrin 3.0 . 10”9
4

Note (*): IN (inactive) when the ICS50 is < 10 M.

It can be seen'from the data given in Table 4 that some
of the 'compounds of +he invention, such as, for
example, the compounds 1 and 13, are potent inhibitors
of the 'blndlng of [N-methyl-N- -leucine]CCK~-8 to the
receptors of the cort:.cal membranes of guinea-pigs.
‘In fact they are about '3 +imes more potent than the
gastrin antagonist CR 2194 and about 10 times more
.potent than the CCK-A antagonist R-lorglumide, whereas

v -y - PO I e s - '
'\:a’f'v 3’?’“’:‘{; ol i L . =
. ‘wu-"“‘ R L A S S PO ' .
\Q\_t' "REEYE 3 [ ] . . N .
- - .
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they are about 200 times less active than the specilfic

antagonilst, pentagastrin. It can also be seen that
the displacing activity is greatly affected by the
stereochemistry of the molecule of the inventlon. In

fact the S enantiomer of the compound 1 (compound 2) 1is

practically inactive in this test, having an IC50 of

more than 107 °M.

4y Anxiolvtic activity in the mouse

In order to confirm the hypothesis that the potent
activity of some of the compounds of the dinvention
agalnst central CCK-B may be corzelated with a possible
anxiolytic activity,' this potential activity was
evaluated in the mouse with the use of the "Black and
Wwhite Box test”. This experimental model., which was
carried out according to Costall et al., [Pharm, Biochem.
Behav. 32 (1989), 777-785] used a box with dimensions
of A5 x 21 wx 22 (®) cm. 8ivided ints twWe zomparohencts
which communicated with each other by means of a 13 x 5
cm hole. The smaller compartment (1/3 of the total
avaa) had hmlack walls, whereag +he largsr hac
transparent walls and was illuminated by a lamp which
was placed 20 cm above the box and supplied light at 20
W Undexr the floor was an activity meter which
registered the movements performed by the animal in the
individual compartments. The experiment was started
by placing the animal in the centre of the illuminated
DOX; as well at 'its movements, +the +time wihich the
animal SPent in the dark and in the 1light and the
number of times it moved between  the 2 compartments
were recorded for five minutes. In general, a control
animal tended preferably +to stay in the dark
compartment where it felt better protected from an

unusual enviromental situation which put it in a state

‘‘‘‘‘‘
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of anxlety. In this experimental model (see the

reference cited above), a compound having anxiolytic
activity decreased the % of movements into the dark 1in
comparison with the total movements, increased the
movements between the two light~dark compartments, and
increased the % of the total time time spent in the
light. The results obtained are given in Table 5
below in which the activities obtailned with the
compound 1 (the rectus seriles) and lts enantiomer 2
(sinister) tested in comparison with diazepam and the
CCK-B antagonist L365~260.
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Table 5: ANXIOLYTIC ACTIVITY IN THE MOUSE IN THE
"BLACK AND WHITE BOX TEsST"

DOSE No.

TOTAL  MOV. % EFF.VS
DARK (%)
mg/kg IP animals MOV.  TOTAL CONTROL
MOV .
CONTROL - . 15 483 50 -
COMPOUND 1 0.01 15 478 50 0
COMPOUND 1 0.1 15 461 47 -5
COMPOUND 1 1 15 471 45 -9
CONTROL = = 10 473 52 -
COMPOUND 2 0.1 10 477 50 -
COMPOUND 2 1.0 10 462 5 () "y
CONTROL * = 10 439 50 -
' 1=365-260 0,01 10 417 87 12
" 0.1 10 446 54 18 .
CONTROL * - 15 459 56 | -
DIAZEPAM 1 15 508 % 53 . =5
DIAZEPAM 3 15  539% 52 -]
. LIGHT-DARK % EFF.VS LIGHT TIME &% EFF.VS
MOVEMENTS CONTROL (%) CONTROL
B TOTAL TIME |
CONTROL 12.8 = St -
COMPOUND 1 13.2 3 32,34 17
COMPOUND 1 15,04 17 35, 44 28
COMPOUND 1 12.9 0 30,5 10
COMPOUND 2 13,2 0 28,3 0
COMPOUND 2 12.8 0 27.5 0
CONTROL * 16.2 - 27.0 -
L=365=260 14.2 -12 27.0 0
no 13.3  -18 31.8 18
CONTROL * 14,5 - 24.6 -
DIAZEPAM 19.9 +37 .2 29,3 19
33.6 36.7

DIAZEPAM 0 22.3 +53.8%

Note: The control group (*) did not consist of a
- phySiological ‘solution, but of a suspension of methyl
cellulose - (0.5%) in - a 5% (v/v) solution of
dimethylsulphoxide-c which was used to dissolve the
compounds under test. (#) A significant difference in

- comparison with the cOntrols (P<0.01) .
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It can be seen from Table 5 that the compound 1 1s
active for all the parameters tested. Thus, 1t has
anxiolytic activity which results in a reduction in the
percentage of movements into the dark in comparison
with the total movements, an increase in the number of
light~dark movements, and an increase in the time spent
in the 1light, in comparison with the contzrol group.
The dose at which the compound 1s most active ig 0.1
mg/kg (I.P.). The effect of the compound has a
bell-shaped curve which result is not rare for
compounds which ars active on the cantral nervous
system. Its S enantlomer (compound 2) was completely
inactive in this model, confirming the results obtained
in vitro on the blnding of the guinea-plg cortex. The
potent penzodiazepine-type CCK-B antagonist L~365-260
(Pakard et al TIPS 1l (1990), 271=273) was also active
at a dose of 0.1 mg/kg but only for the parameter which

"y b

relates to the increase in the rime spent in the lighc.

The conventional anxmolytic, diazepam, which was tested
2+ doses of 1 and 3 mg/kg was active in a

dose~dependent manner £o0r &ais fhe pazametars TS .
Ts  activity, howevw“,' was 'Qualitatively different
since +this compound also significantlv increased the
total movements whereas neither of the putative CCK~B
antagonn.sts, that is, the compound and the compound

1L-365-260, seemed to affect this parameten.
5) Antispastic activityin vitro: guinea-pig ureters.

Another. inte*es’tihg aspect of the activity of these'
products is the potent spasmolytlc activity which some
of them have on the smooth musculatu*e of mammals.
- Thelr activity in the ureters of guinea pigs is given
below_by way of example. The method of Mitolo-Chileppa
et al (Pharm. Res. Comm: 14, 807-814/1992) was used,
slightly modified.  The guineampig ureter, cleaned of
fat and of renal tissue, Wwas ‘placed in a bath for
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isolated organs in the presence of XKrebhs at a
temperature of 37°¢ and oxygenated continuously with an
oxygen-CO, mixture (95~5 v/v) . The lsotonic
contractions were detected by means of a force
transducer and recorded. After a re-equllibration
period of about 45 minutes, the prepared specimen
showed a spontaneous rhythmic contractility. A given
concentration of the product under test was then
introduced into the bath and left in contact with the
prepared specimen for five minutes, after which the
ureter was washed until its own spontaneous activity
was re-established, The myorelaxant activitlies of the
compounds were determined with the use of various
concentrations thus determining the ICS50 values, that
is, the concentration in meg/l of the compound which
could antagonise +the  spontaneocus activity of the
prepared specimen by 50% in terms of both the frequency
and the force of the contractions., The results
chtained azs set out in Table 6 beleow which gives &4he
compounds tested and the_‘ICSOS found, whilich were
calculated by ’ the re'gression method on & set of at

o
w e W e e A LRl e W i A ke a sl at opp et o bl i &

laagt 3 tegts at 23 diffaraen

«or

¢t

compound tested.
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TABLE 6: Inhibition (IC50) of the sgontaneous“gptilitz

of guineamgig ureters in vitro

Compound IC50 IC50 Compound IC50 IC50
(frequency) (force) (frequency) (force)

1 29 23 ' 37 7 8

2 20 - 25 40 44 27

3 4.3 4.5 41 28 20

4 121 . IN 42 22 18

6 N IN - 44 4 5

16 IN IN 45 6 8
25 IN 36 46 1.5 1.6

277 IN 33 47 15 12

28 43 18 51 - 100 ‘ 100

29 17 18 55 18 11

31 IN 23 58 19 1.4

32 22 IN 61 100 32

33 1 18 64 IN 59

24 12 12  Papaverine 27 23

35 Lo 38 Flavoxats o -

36 1.5 2  Verapamil 2.2 3
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' 7t can be seen from Table 6 that, whereas some of the
compounds of the invention are not very effective in
this model, others such as, for example, the compounds
3, 36, 44 and 46, are extremely active (IC50 about 1-2 mog/ml
for the most active).

For example, the compound 46 is about 20 times more
active than Papaverine and Flavoxate and about twice as
active as an extremely potent calecium antagonilst such
as WVerapamdil. In general, it can be saild that the
myolytic activity performed  in  this modal i3
particularly high when Ry is 3,4 dimethylphenyl oz
4~-isopropylphenyl, R, 18 dipentylamino ox
g-azagplro(4.5]decan~8~yl, A ls ethylenamino, and W 1is
4-morpholinyl. The preferred confiquratwn in this
case is S (sinlster) as can be deduced by comparing the
activities of +he compound 46 with those of 1ts R

enantiomer, the compound 45.

‘‘‘‘‘‘‘
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A compound which 1s represented by the general formula I:

83
i
?O-(N)t-A—W
|
.(CHZ) r
|
(*) CH-NH-CO-R, (I)
{

|
CO—R2

and in which r is 1 or 2;

Ry 1s selected independently from:

unsubstituted phenyl;

mono- or di-substituted phenyl groups 1in which the

substituents are selected from the group consisting of halogens

(chloro, fluoro, and bromo), linear or branched C;-C, alkyl

groups, nitro, cyano, methoxy, and trifluoromethyl groups:;

an unsubstituted phenylamino group;

phenylamino groups mono- or di-substituted as described

above for the phenyl group;

2 {beta)-naphthyl; and
heterocyclic, monocyclic or bicyclic groups selected from:
an unsubstituted pyridyl group, and
a pyridyl group mono- or di-substituted with one or
two substituents 1ndependently selected from the group
consisting of methyl, chloro, furyl (2- or 3-yl), 1ndolyl
(2- or 3-yl),isoindolyl (3-yl), benzofuranyl (2- or 3-yl),
quinolinyl (2- or 3-yl) and 1isoquinolinyl (3-yl);

R, is selected independently from:

al)

a heterocyclic spiro group represented by:
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(CH.) X
ARSIV IR

—-N C CHR4
N\ / \ 7/
(CHz)n Y

in which m and n are independently a value selected from 1, 2 and
3 provided that the ring formed consists of at least 5 atoms, X
and Y are selected independently from (CH-R,),, TCH, and CH,T 1in
which T 1i1s O or S, and 1in which R; 1s a group selected

independently from H, linear and branched C,-C, alkyl groups,

OCH;, and OH, and z 1s a value selected from 0, 1, 2 and 3

provided that the ring formed consists of at least 3 atoms;

by) an aminocalkyladamantyl group represented by:

R
. 4

l
-NH~ (CH) Z—Ad

in which z and R; have the meanings given above and Ad 1s

adamantyl (l1- or 2-yl);

cy) an alkylamino group represented by:

in which Rg is a linear or branched alkyl chain containing from

4 to 10 carbon atoms or a C¢-Cqo cycloalkyl group, or a linear or
branched alkoxyalkyl group containing from 4 to 7 carbon atoms,

and Rg is selected independently from H, alkyl groups, linear and

branched alkoxyalkyl groups containing from 4 to 7/
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carbon atoms, and Cg-C;4 cycloalkyl groups;
dy) a Cy4-Cqq cycloalkylamine; and

€q4) a dicyclic amino group {(condensed) represented by:

(CH2)m

and in which m, n, X, Y, and R; have the meanings given above;
R3 1S H, CH3 Qr C2H5;

A 1s a bond or a linear or branched alkylene group comprising

from 1 to 4 carbon atoms; and
W 1s selected from the group consisting of:

a,) a tertiary amino group represented by:

in which R4y and Rg are, 1lndependently, hydrogen or a linear or
branched alkyl group comprising from 1 to 5 carbon atoms,

provided that R and Rg are not both hydrogen;

b,) a heterocyclic group represented by:
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(CH,)

in which R3, m and n have the meanings given above and Q is a
bond, CH,, oxygen, sulphur or nitrogen, N-substituted with Rg, Rg
peing a group selected independently from H, linear and branched
C;-C, alkyl groups, phenyl and benzyl groups, of which the
aromatic groups may be unsubstituted, or mono- or di-substituted

as described for the phenyl group in Ry;

Co) a heterocyclic group represented by:

CH
t

o~ ~CH=

(RB—CH)Ql

in which ml and m2 are independently a value selected from 0, 1,

2 and 3 and R; and Rg have the meanings given above; and

d,) a heterocyclic group represented by:

CHmmmm e e CHe—=———m
E } ) (: R,)

. (CH CH-
(R,-CH) _ ¢ ;  3me
X vy
\N 1 /

\ [/
N

in which m, ml, m2 and Ry have the meanings given above;
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t is always 1, except that in b,, when Q 1s N-Rg, 1t 1s 0 or 1,

and pharmaceutically acceptable salts thereof.

2. A compound according to Claim 1 1in which Ry 1s 3-
chlorophenyl or 3,5-dichlorophenyl, R, 1s B-azaspiro [4.5]decano-

8-yl or 3-azaspiro([d.5)}undecano-3-yl, t 1s zero, A is a bond, W

1s 4-methyl-l-piperazinyl, and Ry 1s hydrogen, and the
stereochemistry of the chiral centre may be racemic (R, S) or R
(rectus) .

3. A compound according to Claim 2 wherein r 1is 2.

4, A compound according to Claim 2 or 3 wherein the

stereochemistry of the chiral centre is R (rectus).

5. A compound according to Claim 1 1in which Ry 1s 3,4-
dimethylphenyl or 4-isopropylphenyl, R, 1s a dipentylamino group,
~NR3A is ethylenamino, W 1s 4d-morpholinyl, and the stereochemisry

of the chiral centre may be racemic (R, S) or S (sinister).

6. A compound according to Claim 5 wherein r 1s 2.

7. A compound according to Claim 5 or 6 wherein the

stereochemistry of the chiral centre is S (sinister).

8. A compound according to Claim 1 1in which Ry 1s 3,4-
dichlorophenyl, 2-naphthyl or 3-quinolinyl, R, 1s a dipentylamino
group, A is a bond or an ethylene group, W is 4-morpholinlyl or
4-methyl-1l-piperazinyl in which case t 1is =zero, and Rz 1s
hydrogen, and the steriochemistry of the chiral centre may be

racemic or R {(rectus).

9. A compound according to Claim 8 wherein r 1s 2.
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10. A compound according to Claim 8 or 9 wherein the

stereochemistry of the chiral centre 1s R (rectus).

11. A pharmaceutical preparation comprising at least one of the
compounds according to Claim 1 or a pharmaceutically acceptable

salt thereof and a pharmaceutically acceptable carrier.

12. A pharmaceutical preparation according to Claim 11 for use

in treatment of ulcers.

13. A pharmaceutical preparation according to Claim 11 for use
in the treatment of tumourous conditions which are sustained by

gastrin or other biologically active polypeptides related

thereto.

14. A pharmaceutical preparation according to Claim 11 for the
treatment of pathological conditions of the CNS linked to
imbalances in the physiological neurone levels of gastrin or of

other biologically active polypeptides related thereto.

15. A pharmaceutical preparation according to Claim 11 for use

in the treatment of disorders of the digestive system due to

disturbances of motility and of mucotrophism.

16. A pharmaceutical preparation according to Claim 11 for use

in the treatment of biliary dyskinesia, colitis or pancreatitis.

17. A pharmaceutical preparation according to Claim 11 for use
in the treatment and prevention of eye conditions induced by the
surgical treatment of cataracts or by chronic eye inflammation,

or in the treatment of pathological conditions of other sensory

organs in which gastrin, cholecystokinin or other related
biologically active peptides have physiological or pathological

activity.



CA 02132537 2003-06-06

36

18. A pharmaceutical preparation according to Claim 11 for use

in the treatment of conditions of the urino-genital system.

19. A pharmaceutical preparation according to Claim 11 for use
in the treatment of urinary incontinence, neurogenic bladder,
urinary calculus and painful spastic conditions of the vesico-

ureteral and uterine musculature in general.

20. A pharmaceutical preparation according to Claim 11 wherein
the pharmaceutically acceptable carrier 1s selected from the
group consisting of vehicles, binders, flavourings, dispersants,

preservatives, humectants and mixtures thereof.
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21. A method of preparing a compound of

formula (I) as defined
in Claim 1 in which r, t, Ry, Ry, R3, A and W have the meanings
given in Claim 1 and in which the substituents at the chiral

centre [marked with an asterisk in formula (I)] have the (R,S),

R or S conformation, consisting of reacting acid derivatives of

formula (II):

COOH

(*) CHNH-CO-R1

I

CO-R»
in which r, Ry and R, have the meanings gilven above, with

suitable amines of formula (III):

H- (N) t—A—W

in which Ry, t, A and W have the meanings given in Claim 1, in
a molar ratio of from 1 to 3 at a temperature of between -15°C
and +20°C by the mixed anhydride method or by other equivalent

conventional methods of synthesis, and in recovering the basic

compounds (I) from the reaction mass either as such or by

salification <carried out 1n an 1inert solvent Dby suitable

pharmaceutically-acceptable organic or inorganic acids.



(*) ?H-NH“COHRl

|
CO=-R

2
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