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1
cGMP-PDE INHIBITORS FOR THE

TREATMENT OF ERECTILE DYSFUNCTION-

 This iﬁi)éi’itioﬁ relafes to thé_ -u:-;e_ 01; cofnpourids which are selective
Inhibitors of cyclic guanosine 3',5'-monophosphate phosphodiesterases (cGMP
PDEs) in the treatment of erectile dysfunction (impotence) in male animals,
including man.

Impotence can be defined literally as a lack of power, in the male, to
copulate and may involve an inability to achieve penile erection or ejaculation, or
both. More specifically, erectile impotence or dysfunction may be defined as an
inability to obtain or sustain an erection adequate for intercourse. lts prevalence
Is claimed to be between 2 and 7% of the human male population, increasing with
age, up to 50 years, and between 18 and 75% between 55 and 80 years of age.
In the USA alone, for example, it has been estimated that there are up to 10
million impotent males, with the majority suffering from problems of organic rather
than of psychogenic origin.

Reports of well-controlled clinical trials in man are few and the efficacy of
orally administered drugs is low. Although many different drugs have been shown
to induce penile erection, they are only effective after direct injection into the
penis, e.g. intraurethrally or Intracavernosally (i.c.), and are not approved for

erectile dysfunction. Current medical treatment is based on the i ¢ iInjection of
vasoactive substances and good results have been claimed with

phenoxybenzamine, phentolamine, papaverine and prostaglandin E;, either alone
or in combination; however, pain, priapism and fibrosis of the penis are
assoclated with the i.c. administration of some of these agents. Potassium
channel openers (KCO) and vasoactive intestinal polypeptide (VIP) have also
been shown to be active i.c., but cost and stability issues could limit development
of the latter. An alternative to the i.c. route is the use of glyceryl trinitrate (GTN)

paiches applied to the penis, which has been shown to be effective but produces
side-effects in both patient and partner.

As a general alternative to pharmacological intervention, a variety of penile

prostheses has been used to assist achievement of an erection. The short term
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success rate is good, but problems with infection and ischaemia, especially in

diabetic men, make this type of treatment a final option rather than first-line
therapy.

According to the specification of our International patent application no
PCT/EP94/01580, (publication no WQ94/28902), we describe and claim the use

of a series of pyrazolo [4,3-d]pyrimidin-7-ones for the treatment of impotence.
The compounds are potent and selective inhibitors of cGMP PDE in conirast to

their inhibition of cyclic adenosine 3',5'-monophosphate phosphodiesterases
(cAMP PDEs). This selective enzyme inhibition leads to elevated cGMP levels
which, in turn, provides the basis for the utilities previously disclosed for the
compounds in the treatment of stable, unstable and variant (Prinzmetal) angina,
hypertension, puimonary hypertension, congestive heart failure, atherosclerosis,
conditions of reduced blood vessel patency, peripheral vascular disease, stroke,
bronchitis, allergic asthma, chronic asthma, allergic rhinitis, glaucoma, and
diseases characterised by disorders of gut motility, e.g. irritable bowel syndrome.
The specification goes on to describe investigations which identified three PDE
isoenzymes in human corpus cavenosum tissue, relaxation of which leads to
penile erection. The predominant enzyme was found to be the cGMP-specific
PDE, while cGMP-stimulated cAMP PDE;, and cGMP-inhibited cAMP PDEy,,
were also present. The compounds described were found to be potent and
selective inhibitors of the PDEy enzyme but demonstrated only weak inhibitory
activity against the PDE; and PDE;; enzymes. This abtivity is belleved to be

responsible for the action of the compounds in the treatment of erectile
dysfunction.

A number of cGMP-PDE inhibitors have previously been described in the
literature for a variety of utilities, these include use in treating obstructive lung
diseases such as asthma and brochitis, in combatting allergic diseases such as
allergic asthma, allergic rhinitis, urticaria, and irritable bowel syndrome; and in
combatting angina, hypertension and congestivé heart failure.: Utility has also

been claimed as diuretics, as antiinflammatory agents, in the treatment of
baldness, for conditions of reduced blood vessel patency, and in glaucoma.

However there has not previously been any suggestion that any of these

compounds would be of utility in the treatment of erectile dysfunction.
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Thus the present invention provides the use of a compound which is a
selective cGMP PDE inhibitor for the manufacture of a medicament for the

treatment of erectile dysfunction in a male animal, including man, wherein said
compound is:

i a S-substituted pyrazolo [4,3-d]pyrimidine-7-onie as disclosed in European
patent application 0201188;

| a griseolic acid derivative as disclosed in European patent applications nos
0214708 and 0319050;

i a 2-phenylpurinone derivative as disclosed in European patent application
0293063;

\Y a phenylpyridone derivative as disclosed in European patent application
0347027;

V a fused pyrimidine derivative as disclosed in European patent application
0347146;

Vi a condensed pyrimidine derivative as disclosed in European patent
application 0349239;

Vii a pyrimidopyrimidine derivative as disclosed in European patent
application 0351058:

viii  a purine compound as disclosed in European patent application 0352960:
IX & quinazolinone derivative as disclosed in European patent application
0371731:

X a phenylpyrimidone derivative as disclosed in European patent application
0395328;

Xi an imidazoquinoxalinone derivative or its aza analogue as disclosed in

European patent application 0400583

Xii a phenylpyrimidone derivative as disclosed in European patent application
0400799;

xiii  a phenylpyridone derivative as disclosed in European patent application
0428268:

Xiv  a pyrimidopyrimidine derivative as disclosed in European patent 0442204:
XV a 4-aminoquinazoline derivative as disclosed in European patent

application 0579496:
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XV1 a 4,5-dihydro-4-oxo-pyrrolo[l,2-alguinoxaline

derivative or its aza analogue as disclosed 1in European

patent application 0584487;

XV1l a polycyclic guanine derivative as disclosed in

International patent application W091/19717;

Xvill a nitrogenous heterocyclic compound as disclosed

in International patent application W093/07124;

X1X a 2-benzyl-polycyclic guanine derivative as

disclosed in International patent application W094/19351;

XX a guinazoline derivative as disclosed in US patent
4060615;
XX1 a 6-heterocyclyl pyrazolo [3,4-d]pyrimidin-4-one

as disclosed in US patent 5294612;

XX11 a benzimidazole as disclosed 1in Japanese patent

application 5-222000; or

XX 111 a cycloheptimidazole as disclosed 1n European

Journal of Pharmacology, 251, (1994), 1.

XX1V a N-containing heterocycle as disclosed 1in

International patent application W094/22855.

More specifically, the present invention provides

-

the use of a compound which 1s a selective cGMP PD:

{4

iy
—

inhibitor for the manufacture of a medicament for the

grvee

treatment of erectile dysfunction 1n male animals, i1ncluding

man, wherein the compound 1s selected from:
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Q R1
J
HN \
N
/JQb %
Ar(CH,)n N
CH,

and the pharmaceutically acceptable salts thereof,

in which: R' 1s a lower alkyl of from one to six carbon
atoms, a lower alkenyl of from one to six carbon atoms, a
lower hydroxyalkyl of from one to six carbon atoms, a lower
hydroxyalkenyl of from two to six or 2, 3 or 4-pyridyl; and

Ar represents a group of formula:

in which X, Y and 2 are, independently, (1) hydrogen; (2)
lower alkyl of from one to six carbon atoms; (3) halogen,

(4) hydroxyl; (5) lower alkoxy of from one to six carbon
atoms: (6) nitro; (7) amino; (8) NR'R" wherein R' and R" are
each, independently, (a) hydrogen or (b) lower alkyl of from
one to six carbon atoms optionally substituted by (i) amino,
(ii) morpholino or (iii) cycloalkyl of from, five to seven
carbon atoms; (9) sulfonyl; or (10) -SO,NR'R" wherein R' and
R" are as defined above; with the proviso that not all of X,

Y and Z can be nitro, amino, or NR'R'' at once;
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7MA
R3

g,
O R

R4
RZ

and the pharmaceutically acceptable salts thereof,

in which: A represents a group of formula:

@) /N&i N\> (b) NS \> © L\ |\\>

R' and R? are the same or different and each represents a

hydrogen atom, a halogen atom or a group of formula -OR’;

R®> and R* are the same or different and each represents a

carbamoyl group or a carboxy group;

10 R’ and R®° both represent hydrogen atoms or together they

represent an extra carbon-carbon bond between the carbon

atoms to which they are attached;

i

R’ represents a hydrogen atom, a halogen atom or a group oO:

formula -OR’, -NR'R'' or —-SR7;

1)

15 R° represents a halogen atom or a group of formula -OR?,

-NR-"°R* or -8R’:
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R’ represents a hydrogen atom, a C;-Ce¢ alkyl group, an
alkylsulphonyl group, a haloalkylsulphonyl group, an
arylsulphonyl group or a hydroxy protecting group;

R% and R* are the same or different and each represents a

hydrogen atom, a hydroxy group, a C;-Cs alkyl group, a (Ci1-Cs
hydroxyalkyl group, a C;-Cg aminoalkyl group, an aralkyl

group, an aryl group, a C;-Cg alkoxy group, an aralkyloxy

group, an amino group, a C;-Cy aliphatic acyl group or an

aromatic acyl group; or R and R together represent a
substituted methylene group, or R and R'', together with

nitrogen atom to which they are attached, represent a

F

heterocyclic group having 5 or 6 ring atoms, of which, in

addition to the nitrogen atom shown, 0 or 1 are additional

oxygen, nitrogen or sulphur hetero-atoms, said heterocyclic

group being unsubstituted or having from 1 to 3 C;-C4 alkyl

and/or C,-C,; alkoxy substituents;

R** represents a C.-C¢ alkyl group;

Z represents a hydrogen atom, a hydroxy group or a

substituted hydroxy group; and

W represents an alkoxy group or an aralkoxy group;

I}

formula (e),

provided that, when A represents said group O:

R°> and R°® both represent hydrogen atoms;

RE6 RS

. \\)/iw

O
R4 R1

R2

and the pharmaceutically acceptable salts and esters

thereof,
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in which A represents a group of formula:

R' and R? are the same or different and each represents a

hydrogen atom, a halogen atom or a group of formula -OR’;

5 R°® and R* are the same or different and each represents a

carbamoyl group Or a carboxy group;
R® and R® both represent hydrogen atoms;

R’ represents a hydrogen atom, a C;-Ce¢ alkyl group, an
alkylsulphonyl group, a halocalkylsulphonyl group, an
10 arylsulphonyl group or a hydroxy-protecting group;

R'? represents a C,-C¢ alkyl group;

O
H
1
)—F2
|/\)\\N N
\\¢§7\\OR1

and pharmaceutically acceptable salts thereof, wherein

R* is Ci;.¢ alkyl or C,.¢ alkenyl, and

15 R* is hydrogen or hydroxy;
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X
HNJK/RZ
I/\ AN l R3
N Nor

=
——

or a pharmaceutically acceptable salt thereof, wherein

X 18 O or S;

R* is Ci1.¢ alkyl, Cs.¢ alkenyl, Ci.s cycloalkylCqis alkyl, or Ci_g

alkyl substituted by 1 to 6 fluoro groups;

R® is hydrogen, -CN, -CONR’R°, -CO,R’, 5-tetrazolyl, -NO,, -NH,

or

-NHCOR® wherein R>, R®°, R’ and R°® are independently hydrogen
oY Ci_4 alkyl,

R®> is hydrogen or C;.4. alkyl; and

R* is hydrogen or Ci.s alkyl;

with the proviso that R' is not methyl when R* is -CO,H,
-CO-,CH- CH3 oY

~-CN, X is O, R’ is hydrogen and R* is hydrogen or methyl;

O

T >
s VN a

l

AN
\%\OR

11}

and pharmaceutically acceptable salts thereof, wherein
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T
Py
is a ring of sub-formula (a), (b), (c), (d), (e), (f) or
(g) :

\/\ NN NN N\\
(a) | (b) ] (c) | (d)

/\N// N s /

N N N~

N X X ~ NN
(e) | j () ‘ (9) | )

/\N/ /\N/)N /\N/

R' ig C;.¢ alkyl, Cs.¢ alkenyl, Csi;.s cycloalkylC; ¢ alkyl, or Cig

alkyl substituted by 1 to 6 fluoro groups; R? is Cig
alkythio, Ci.¢ alkylsulphonyl, Ci.¢ alkoxy, hydroxy, hydrogen,

hydrazino, Ci.s alkyl, phenyl, -NHCOR®> wherein R’ is hydrogen
10 or Ci.¢ alkyl, or -NR*R’, wherein R* and R’ together with the

nitrogen atom to which they are attached form a pyrrolidino,
piperidino, hexahydroazepino, morpholino or piperazino ring,
or R* and R°> are independently hydrogen, Cs.s cycloalkyl or
C,.¢ alkyl which is optionally substistuted by -CF;, phenyl,

15 -3S(0),Ci;.¢ alkyl wherein n is 0, 1 or 2, -OR°, -CO;R’ or -NR°R’
wherein R® to R’ are independently hydrogen or C..¢ alkyl,
provided that the carbon atom adjacent to the nitrogen atom
is not substituted by said -S(0)aCi.¢ alkyl, -OR® or -NR°R’

groups; and

20 R is hydrogen and can also be hydroxy when R? is hydroxy;

(\/KN/' ""

\\¢§7\\OR
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and pharmaceutically acceptable salts thereof, wherein
T

)
-
is a ring of sub-formula (a), (b) or (c):

N
I \>N | ) ‘\~/X
(a) (b) (C)

5 X 1s oxygen or sulphur, and

R" is Ci_¢ alkyl, C,.¢ alkenyl, Cs.5 cycloalkyl C,.4, alkyl, or

Ci1-2 alkyl substituted by 1 to 6 fluoro groups;

|
\\¢§?\\OR

and pharmaceutically acceptable salts thereof, wherein

10 E@'is.ca%;alkyl, Cy.6 alkenvl, Cs;.5 cycloalkyl Ci¢ alkyl, or Ci.

¢ alkyl substituted by 1 to 6 fluoro groups;

R® is C;.¢ alkythio, C..¢ alkylsulphonyl, Ci.¢ alkoxy, hydroxy,

hydrogen, hydrazino, Ci.¢ alkyl, phenyl, -NHCOR®> wherein R’ is

hydrogen or C;.¢ alkyl, or -NR*R’, wherein R* and R’ together

15 with the nitrogen atom to which they are attached form a

pyrrolidino, piperidino, hexahydroazepino, morpholino or

piperazino ring, or R* and R°> are independently hydrogen, Cs._s
cycloalkyl or Ci.¢ alkyl which 1s optiocnally substituted by
-CF; phenyl, -S(0)aCi.¢ alkyl wherein n is 0, 1 or 2, -OR°®,
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-CO,R” or -NR®°R® wherein R® to R’ are independently hydrogen
or Ci.¢ alkyl, provided that the carbon atom adjacent to the

nitrogen atom is not substituted by said -S(0).Ci-¢ alkyl,

-OR® or NR°R’ groups; and

P

is a ring of sub-formula (a) or (b):

\A N \I/ N\

(a) | J (b)
’//\\N// //f\\;QN

H
~

f

R3-

W

SoR,

and pharmaceutically acceptable salts thereof, wherein

10 R' is Ci.6 alkyl, C,.s alkenyl, Cs;.s cycloalkyl Ci.¢ alkyl,

phenyl C;.4, alkyl, or C;., alkyl substituted by 1 to 6 fluoro

groups ;

R* is hydrogen, hydroxy, Ci:.. alkyl, phenyl, mercapto, Ci.s

alkylthio, CF; or amino;

15 R’ is hydrogen, nitro, amino, C;.s alkanoylamino, Ci.¢ alkoxy,

Ci.4 alkyl, halo, SO,NR*R’>, CONR®R>, cyano or Ci., alkyl S(0O)n;
R* and R’ are independently hydrogen or C;.s alkyl; and

n 1s 0, 1 or 2;
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provided that R? is not hydrogen when R* is C,.¢ alkyl or C,.
alkenyl and R®* is not hydrogen or hydroxy;

0
HN AN
/k | —R2
VY
\\¢;?\\OR

and pharmaceutically acceptable salts thereof, wherein

R' is Ci.¢ alkyl, Cy.¢ alkenyl, Ci.s cycloalkyl C,..alkyl, phenyl
Ci1-4 alkyl or C,_4 alkyl substituted by 1 to 6 fluoro groups;

R?* is hydrogen, Ci.¢ alkyl, Ci.¢ alkythio, Ci.¢ alkoxy, nitro or
-NR’R* and

R®> and R* are independently hydrogen or C;.. alkyl substituted
by hydroxy provided that the carbon atom adjacent to the
nitrogen atom 18 not substituted by hydroxy; with the
proviso that R" is not methyl or ethyl when R’ is hydrogen;

O

HN

]/ﬁ\\//LQRV/l\RZ

AN

1

and pharmaceutically acceptable salts thereof, wherein

R' is Ci-¢ alkyl, Cig alkenyl, Ci.5 cycloalkyl Ci4 alkyl,

phenyl Ci;_¢ alkyl or C;.¢ alkyl substituted by 1 to 6 fluoro

groups; and

R? is Ci.¢ alkyl, phenyl, hydroxy, Ci.¢ alkoxy, halo, -NHCOR®,
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-NHCONHR*, 5-tetrazolyl, -CO,R’>, cyano, -CONR°R’, or -NR°R’
wherein R’ to R’ are independently hydrogen or Ci.s alkyl and
R® and R’ are independently hydrogen or C;.¢ alkyl optionally

substituted by hydroxy provided that the carbon atom

5 adjacent to the nitrogen atom 1s not substituted by hydroxy;

6 I

R N> O
8&/\ N
R1 o

”
p—

and pharmaceutically acceptable salts thereof, wherein

A 1s N or CH;

B 1s N CRj3;

10 D 1s N or CR,;

R, R1 are the same or independently hydrogen, hydroxy, lower

alkyl, lower alkoxy, phenvloxy, Rg S(O)n-, W-ALK-Q-,

Vamm

N(R;), ~——N —

N X
N N4
: and
N
\
NR

-—-—-—-NR11—<__/N—R11 —NR;

R, 18 hydrogen, lower alkyl, phenyl which may be substituted

11

15 by up to three methoxy groups, lower alkyl substituted by

phenyl which may be substituted by up to three methoxy
groups, - lower alkyl -N(Rg) 2,
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R4

20 | —
_/

lower alkyl—N N lower alkyl—N |
\:241 N

RS

pyridinyl or lower-alkyl pyridinvyl;

Ry 1is hydrogen, lower alkyl, phenyl, lower alkylphenvl,
pyridinyl or loweralkyl pyridinyl;

5 R4, Rs are the same or i1ndependently hydrogen or lower alkyl;
Rs 1s lower alkyl, phenyl, lower alkylphenyl or pyridinvl;

R, are the same or i1ndependently hydrogen, loweralkyl,

phenyl, pyridinyl,
._mNRW<(w“\\__RT10r '_"H“—<C:ji>
/ N
\
NE

10 Rg are the same or independently lower alkyl, phenyl or

11

pvridinyl ;

Q 18 —-0- . "'NRQ_ , —-CH-O-, or ”CHQNRQ— p

W 1s hydroxy, lower alkoxy, phenoxy, -NI(Rig) a2,

N\(_%/j -—N;__—/\(CHZ)D
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ALK is a C,-C; straight or branched chain alkyl;

Ry 1s hydrogen, lower alkyl or phenvyl;

Ri, are the same or independently hydrogen, lower alkyl or

phenvl ;

5 R4; are the same or independently hydrogen or lowexr alkyl;

X is -CH,-, -0- S{(0)n, -NRip;

n is the integer 0, 1 or 2 and

p 1s the integer 0 or 1,

with the provisos that:

10 one and only one of B or D must be N;

when A i1s CH, when D 18 N, when B 1s CR; where R; 1s H, when

R, is hydrogen, lower alkyl or phenyl then R and/or R; must
be

S\ N
— N X
\__/ L—-—(
15 or W-ALK-Q;

O

I/\/KN |

AN
\/\OR

R2

p—
g
gt

and pharmaceutically acceptable salts thereof, wherein
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R' is Ci.¢ alkyl, Cs.¢ alkenyl, Cs;.s cycloalkyl C;.¢ alkyl,
phenyl Ci.s alkyl or Ci.¢ alkyl substituted by 1 to 6 fluoro

groups; and

R° is hydrogen, amino, -NHCOR®>, or CONR®R’, wherein R’ is Ci.¢

alkyl, R®* is Ci.¢ alkyl and R° is hydrogen or C;.¢ alkyl;

Jige

|
NN
N
R/\‘)ﬁ/ o

X
HN

s R4
\/\OR

[
and pharmaceutically salts thereof, wherein
X 18 O or S:

R* is C,.¢ alkyl, C,.6 alkenvl, Ci;.5 cycloalkyl Ci.4, alkyl, or C;.
s alkyl substituted by 1 to 3 fluoro groups;

R is hydrogen, -CN, ~-CONR’R®, -CO,R’, 5-tetrazolyl, -NO, or

-NHCOR® wherein R> to R’ are independently hydrogen or Ci_,
alkyl;

R® is hydrogen or C;., alkyl;
R* is hydrogen or Ci., alkyl; and

R is halo, C;.4 alkyl, Ci.. alkoxy, cyano, -CONR°R'®, -CoO,R'?,
-8 (0)xCi.4 alkyl, -NO,, - NH,, -NHCOR', or -SO,NR™R'* wherein n

is 0, 1 or 2 and R’ to R are independently hydrogen or C;_,

alkyl; with the provisoc that R' is not methyl when R? is

-CO,H, -CO,CH,CH; or -CN, X is O, R® is hydrogen, R* is

hydrogen or methyl and R 1s 6-methoxy;
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RZ

i

and pharmaceutically acceptable salts thereof, wherein

R ig Ci.¢ alkyl, Cy.¢ alkenyl, C;.s cycloalkyl C; s alkyl, or
Ci-s alkyl substituted by 1 to 6 fluoro groups;

R is Cqi_¢ alkythio, Ci.¢ alkylsulphonyl, C;.¢ alkoxy, hydroxy,

hydrogen, hydrazino, Ci.¢ alkyl, phenyl, -NHCOR® wherein R’ is

hydrogen or C;.¢ alkyl, or -NR*R’, wherein R* and R’ together

with the nitrogen atom to which they are attached form a
pyrrolidino, piperidino, hexahydroazepino, morpholino or
piperazino ring, or R* and R’ are independently hydrogen, Cs.s
cycloalkyl or Ci;.¢ alkyl which 1s optionally substituted by
-CF3, phenvyl, -S(0),Ci.¢ alkyl wherein

n ig 0, 1 or 2, -OR®, -CO,R’ or -NR®R® wherein R® to R’ are
independently hydrogen or C;.¢ alkyl, provided that the
carbon atom adjacent to the nitrogen atom is not substituted

by said -S(0), Ci.¢ alkyl, or -OR®° or -NR°R’ atoms;

R is halo, C;., alkyl, C;.s alkoxy, cyvano, -CONR ‘R, CO,R*?,

Ci.. alkyl S(O)n, -NO,, -NH,, -NHCOR'" or SO,NR™R'® wherein n is
0, 1 or 2 and R* to R™ are independently hydrogen or Ci_4

alkyl; and

T
o
~~

a 1s a ring of sub-formula (a) oxr (b):
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\AN \/N\
(2) I (b) l
/\ N/ MN
RL\N/H“—A

AQ\N
LI
~
N

QQ;//\\

z—CyB
~(R,)m

and pharmaceutically acceptable salts thereof,

wherein --- represents a single or double bond;

R' is hydrogen or C;., alkyl;

Y 1is a single bond or C;.¢ alkylene;
A 18

-CyA- (R?) 1,

~-0-R° or -S(0),-R°, or

_NR6RLT

in which R° is hydrogen, Ci.4 alkyl, hydroxy Ci... alkyl or
CyA- (R?) 1;

R'®* and R'/ independently are hydrogen or C;.. alkyl;
p 1s 0-2;

CyA 1s

a 3-7 membered, saturated or unsaturated carbocycle,

a 4-7 membered, unsaturated or partially saturated

heterocycle containing one nitrogen atom
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a 4-7 membered, unsaturated or partially saturated

heterocycle containing one nitrogen atom and one oxygen

atom,

a 4-7 membered, unsaturated or partially saturated

heterocycle containing one nitrogen atom and two oxygen

atoms,

a 4-7 membered, unsaturated or partially saturated

heterocycle containing two nitrogen atoms and one oxygen

atom

a 4-7 membered, unsaturated or partially saturated

heterocyle containing one or two sulfur atoms,

a 4-7 membered, unsaturated, partially saturated or fully

saturated heterocycle containing one or two oxygen atoms,

R* is (1) hydrogen, (2) Ci.s alkyl, (3) Ci.s alkoxy,
(4) -COOR’, in which R’ is hydrogen or C;.. alkyl, (5) -NR°R’,

in which R® and R’ independently are hydrogen or C;.; alkyl,

(6) —-SO,NR®°R’, in which R® and R’ are as hereinbefore defined,

(7) halogen, (8) trifluoromethvyl, (9) nitro or (10)

trifluoromethoxy;

Z 1s a single bond, methylene, ethylene, vinylene orxr

ethynylene;

CyB 18 a 4-7 membered, unsaturated or partially saturated

heterocycle containing one nitrogen atom,

a 4-7 membered, unsaturated or partially saturated

heterocycle containing two nitrogen atmos,

a 4-7 membered, unsaturated or partially saturated

heterocycle contailning three nitrogen atoms,
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a 4-7 membered, unsaturated or partially saturated

heterocycle containing one or two oxygen atoms,

a 4-7 membered, unsaturated or partially saturated

heterocycle containing one or two sulfur atoms,

R*> is hydrogen, Ci.. alkyl, Ci.s alkoxy, halogen or
trifluoromethyl;

R* is (1) hydrogen, (2) Ci.4 alkyl, (3) Ci.4 alkoxy,
(4) -COOR®, in which R® is hydrogen or C;.; alkyl, (5) ~NRR*?,
in which R’ is hydrogen, Ci.. alkyl or phenyl (C;., alkyl) and

R ig hydrogen or Ci;.. alkyl, (6) -NHCOR'', in which R™ is
Cqi.a alkyl, (7) ~-NHSO-R*', in which R'' is as hereinbefore

defined, (8) SO,NR’°R' in which R’ and R’ are as hereinbefore

defined, (9) -OCOR™, in which R'* is as hereinbefore

defined, (10) halogen, (11) trifluoromethyl, (12) hydroxy,
(13) nitro, (14) cyano,

(15) -SO,N=CHNR'?R'® in which R** is hydrogen or C;., alkyl and
R® ig C;., alkyl, (16) -CONR™R'™ in which R™™ is hydrogen or

C,.. alkyl or phenyl (Ci., alkyl) and R is Ci.4 alkyl or (17)
Ci.4 alkylthio, (18) Ci., alkylsulfinyl, (19) Ci_4

alkylsulfonyl, (20) ethynyl, (21) hydroxymethyl, (22)

tri(Ci.s alkyl) silylethynyl or (23) acetyl; and 1, m and n

independently are 1 or 2;
with the proviso that

CyA- (R?); does not represent cyclopentyl or
trifluoromethylphenyl when Y is a single bond,

CyB does not bond to Z through a nitrogen atom when Z 1is

vinylene or ethynylene,
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CyB 1s not pyridine or thiophene when CyA 1s a 4-7 membered

unsaturated, partially saturated or fully saturated

heterocycle containing one or two oxygen atoms, and

Y is not a single bond when A is (ii) -0-R° or (iii) -NR'°R'’;

and pharmaceutically acceptable salts thereof,

wherein the phenyl ring either 1n position 6, 7, 8 or 9 may

contain a nitrogen atom instead of a CH-moiety and the

residues R, Ry, Rz and R; have the followlng meanings:

10 R;: Cy-Cg-alkenvyl, Cy-Cg-alkynyl, hydroxy, Ci-Cg-alkoxy, C3-Cg-

alkenyloxy, Ci;-Cg-alkynvloxy, C,;-Cg-alkanoyloxy, benzoyloxy,

morpholinocarbonyloxy, Ci-Cg-alkyloxycarbonyloxy, C;-Cg-
alkylaminocarbonyloxy, C;-Cs-dialkylaminocarbonyloxy or the

molety

15 -AIk-A

wherein Alk 1s: Ci-Cg-alkyl, Cy-Cs-hydroxy-alkyl or C;-Cg-
cycloalkyl and the symbol A means:

(1) hydrogen, halogen, hydroxy, Ci-Cs-alkoxy, Cz-Cs-
alkanovloxy, phenvl;

20 (2) -NHRs, -NRsRg, NRsRgR7, pyridylamino, imidazolvyl,
pyrrolidinyl, N-C;-Cg-alkylpyrrolidinyl, piperidylamino, N-
(phenyl-C,-C4-alkyl) -piperidylamino, wherein R and R are

identical or different and mean hydrogen, C;-Cg-alkyl, Ci3-Cy-

cycloalkyl, C3-Cy;-hydroxycycloalkyl, morpholino-C,-Cg-alkyl,
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phenyl, phenyl-C;-Cs-alkyl or phenyl-C;-C¢-oxyalkyl, wherein

the phenyl residues also may be substituted with halogen and

R, is hydrogen oxr Ci-Cg-alkyl;

(3) The moiety

-CO-D

wherein D 1s phenyl, Ci-Cg-alkyl, Cz3-Cy-cycloalkyl, hydroxy,
C,-Cg-alkoxy, Cz3-Cy-cycloalkyloxy, morpholino, pyrrolidino,
piperidino, homopiperidino, piperazino, -NHRs or -NRsRg and Rs

and R¢ have the given meaning;

(4) The moiety

wherein n may be an integer of 1-3 and E means CH,, oxygen,

sulphur, NH, CHOH, CH-C;-Cg-alkyloxy, CH-C,;-Cg-alkanoyloxy,
CHC5H5, CHCOD, CH—CN2C5H5, N-C1-C6-alkyl, NmClmcgmhydroxyalkyl, |

N-CgHs, N“CH2C6H5, N-CH(C6H5)2, N - (CHz)Z_OH, N- (CHz}g—OH or NCOD

and die phenyl residues (CgHs) may also be substituted with

halogen, C;-Cg-alkoxy, trifluormethyl, C,-Cg-alkyl,

methylenedioxy, cyan and D has the above gilven meaning;

R, and R;, which may be i1dentical or different:

hydrogen, halogen, hydroxy, C;-Cg-alkyl, trifluormethyl, -CN,

C:-Ce-alkoxy, Ci-Cg-alkenvlioxy, Cz-Cs-alkynvlioxy, -NHRs,
-NRsRg, NRsRgR; (meanings Rs, Rg, Ry as given), or the moiety

-G-Alk-A, wherein Alk and A have the given meanings and G is

oxyvgen, sulphur, NH or NR;s;
R,: hydrogen or halogen,

wherein R; also may be hydrogen, if R; is the moiety
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R.—N IW*CH;—?H“~CH;~O-
OH
and Rs means phenyl, C;-Ci-alkoxy-phenyl or diphenylmethyl

and Rz und R, are hydrogen,

and the physiologically acceptable acid addition salts and

s
o

, excluding the compounds

quarternary ammonia salts thereo:

gr—
p—

formula I wherein R; 1s methyl, dimethylamino-propvyl,

O

dimethylamino-ethyl, morpholino-ethyl or pyrrolidino-ethyl,
R,, R; and R, are hydrogen and the phenyl ring does not

contalin a nitrogen atom;

J R2 J
ao M )
N N NN N
~L\/> R3 | §>—~R3
N /\N

N~ N

| and
o A b
Rb Rb

Rc Rd Re  Rd

i)

and pharmaceutically acceptable salts thereo:

wherein J 1s oxygen or sulfur,

R' is hydrogen, alkyl or alkyl substituted with aryl or
hydroxy;

R®* is hydrogen, aryl, heterocaryl, cycloalkyl, alkyl or alkyl

substituted with aryl, heterocaryl, hydroxy, alkoxy, amino,

monoalkyl amino or dialkylamino, or - (CH,)m TCOR?’ wherein m

is an integer from 1 to 6, T is oxygen or -NH- and R*’ is
hydrogen, aryl, heterocaryl, alkyl or alkyl substituted with

aryl or heterocaryl;

R®> is hydrogen, halo, trifluromethyl, alkoxy, alkylthio,

alkyl, cycloalkyl, aryl, aminosulfonyl, amino,
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monocalkylamino, dialkylamino, hydroxyalkylamino,

aminoalkylamino, carboxy, alkoxycarbonyl or aminocarbonyl or
alkyl substituted with aryl, hydroxy, alkoxy, amino,

monalkylamino or dialkylamino;

5 R%, R, R° and R® independently represent hydrogen, alkyl,
cycloalkyl or aryl; or (R® and R®) or (R® and R?) or (R® and
R°) can complete a saturated ring of 5- to 7-carbon atoms, or
(R* and R®) taken together and (R® and R°) taken together,

p——

each complete a saturated ring of 5- to 7-carbon atoms,

10 wherein each ring optionally can contain a sulfur or oxygen

atom and whose carbon atoms may be optionally substituted
with one or more of the following: alkenyl, alkynyl,
hydroxy, carboxy, alkoxycarbonyl, alkyl or alkyl substituted
with hydroxy, carboxy or alkoxycarbonyl; or such saturated

15 ring can have two adjacent carbon atoms which are shared

with an adjoining aryl ring; and

n 1s zero or one;

R6

RS
R4

(I

and pharmaceutically acceptable salts thereo:

20 wherein, ring A signifies a benzene ring, pyridine ring or
cyclohexane ring, ring B signifies a pyridine ring,

pyrimidine ring or imidazol ring,

rings A and B are bonded by sharing two atoms, and

the atoms that are shared may be either carbon or nitrogen

25 atoms,
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except for the event that ring A 1s a pyridine

ring and ring B shares a nitrogen atom of this pyridine ring

for bonding, ring A shall be as shown by the formula

RI

wherein, R', R?, R’ and R® may be ldentical or different

hyvdrogen atoms, halogen atoms, possibly halogen-substituted

low alkyl radicals, possibly substituted cycloalkyl

radicals, low alcoxy radicals, hydroxyalkyl radicals, nitro

radicals, amino radicals, acyl-amino radicals, possibly

protected carboxyl radicals, radicals represented by the

formula

(0D
|
—~§—R”

(where R’ in this formula signifies a low alkyl radicals and

n may be 0 or be an integer with a value of 1 - 2), or a

radical represented by the formula

RJS
vl
R

where R*> (where R*’and R*® in this formula signify identical

or different hydrogen atoms or low alkyl radicals, R*’ and R*®

may unite with the nitrogen atom to which they<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>