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CASE 100-7732

AMINOGUANIDINES

The present invention relates to aminoguanidines having pharma-
ceutical utility, processes for their production, pharmaceutical

compositions comprising them and their use as pharmaceuticals.

More particularly the present invention provides a compound of

formula I,

Rg
Y —— NH- I
I x/, NH-8 (I)
w /)
Ry

wvherein

v is S or -NR; - wherein R; is hydrogen, C;.galkyl or acyl,

R, is hydrogen, halogen or C;_galkyl,

Rs is hydrogen; halogen; C;_salkyl; hydroxy; nitro; amino;
C;.salkylamino; acylamino; C;.galkoxycarbonyl; SO,NR,Ry
wherein each of R, and R, independently is hydrogen or
Ci-salkyl; cyano; or trimethylsilyl;

or, when A is -CR;=, Rs is also C;.galkyl substituted by

v : .%_
V’ .

X
A%
W



The présent I nvention relates to am noguani di nes havi ng pharnma- ceuti cal
utility, processes for their production, pharmaceutical conpositions

conprising themand their use as pharnmaceutical s. More particularly the
present invention provides a conpound_of fornula I, 140-.7732
[err] (1) wherein W Is S or

-NR[err]- wherein Rerr] is hydrogen, (Jerr]al kyl or acyl,

-S0,-C;.¢alkyl, -SO;NR,R,, -CONR,R,, -NH-S0,-C;_galkyl,
-N(C;-salkyl)-S0,~(C;.salkyl), -NR,R’, wherein R’} is
hydrogen, C;_galkyl, C;_;cycloalkyl, C;.salkenyl, phenyl or
phenyl-C,_jalkyl wherein the phenyl ring is optionally
substituted, C;_galkoxycarbonyl, -PO(C;_salkyl); or a
heterocyclic radical; carboxy; CONR,Ry; -PO(C;.zalkyl),;
OCONR.R4, wherein each of R. and R4 independently is
Ci-¢alkyl; or a heterocyclic radical,

Rg is hydrogen or, when Rs is OH, R¢ is hydrogen or halogen,

A is -CRy= wherein R, is hydrogen, halogen, hydroxy or
Ci-salkyl or, when Rs is hydrogen or hydroxy, Z is also -N=,

A is -N= or -CR;= wherein R; is hydrogen, halogen, C;.galkyl
or C;.galkoxy,

or R; and R; together represent -(CH;),~ or -X3(CH;)p- wherein m
is 2, 3 or 4, pis 2 or 3 and X; is 0, S or -N(C;_galkyl)-,
¥y being attached to the 6-membered ring,

X-~Y is -CRg=N- or -CH(Rg)-NH- wherein Rg is hydrogen or
C;-salkyl, and

B is a radical of formula (a) or (b),
/(CHZ)H RIO
o) i
\ xZ
”<§§r,/x1 \\\‘(///
(a) (b)
wherein
n is 1 or 2,

A is C=0 or CH,,

X, is S, NR;; or CR;,R;3, wherein R;; is hydrogen or acyl, each
of R;; and R;; independently is hydrogen, C;_;alkyl or
Cs-ycycloalkyl,

Ry is hydrogen; C;_;,alkyl; C,.galkyl substituted by hydroxy,
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Rl err] " s hydr ogen, halogen or Clerr]al kyl, Rerr] I s hydrogen;

hal ogen; C err]al kyl; hydroxy; nitro; am no; d err]al kyl am no;

acyl am no; (err]al koxycarbonyl; SOerr]NRerr]R err] wherei n each of
Rlerr] and Rlerr] independently is hydragen or C[%%Fg%(yl; cyano; or
trimethylsilyl; or, when Ais -CRerr]=, Rerr] is also

err]al kyl
substituted by -2-
-Sgerr]-derr]al kyl, -Sqerr]NR[err]R[err] -CONR[err]Rerr],

S o, UL SR L o1
( err]cycl oal kyl , -GRes+J0aRke rorl -priseaydryar Cs.;cy@lRankyt;Cheyry] ghg,ygn V\/ner ein
t he phenyl ring |scygpt4c%al ly _ ~CONHR, , ,
vherein R;4 is Cy_;oalkyl, Cs.;cycloalkyl, Cs.scycloalkyl-
-Cy_q4alkyl, aryl, arylC,_salkyl or a
heterocyclic radical,
R;s is hydrogen or C;_j alkyl, and
R;s is Cy.¢alkyl, Cs_;cycloalkyl, Cs_;cycloalkyl-
Ci-4alkyl, aryl or arylC,., alkyl,
and
X, is -SR;¢ or -NR3R’;o wherein R,o is C;.galkyl, Ry is hydro-
gen or C;_galkyl and R’;, has one of the significances given
for R;o above, or R; and R’;, together with the nitrogen
atom to which they are attached form a 5-, 6- or 7-membered
saturated or non aromatically unsaturated heterocycle which
may comprise a further heteroatom selected from N, S and 0

and which may be further condensed to a benzene ring,

provided that

i) when B is a radical of formula (b), only one of Ry, and
R’10 can be other than hydrogen and X; can be -SR;, only
when R;¢ is hydrogen, and

ii) Rs is other than hydrogen when B is a radical
NH NHR'; ¢

vherein R’;, is 4-methylphenyl as aryl, each of Z and A
is -CH=, W is -NH-, R; and Rs are each hydrogen and
X---Y is CH =N-

and a physiologically-hydrolysable and -acceptable ether or
ester thereof when Rs is hydroxy, in free form or in salt

form.
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substituted, (err]al koxycarbonyl, -PQ(C[err]alkyl)[err] or a
het erocyclic radical; carboxy;, CONRRb; -PO(([err]alkyl)[err];
OCONR[ err]R[err], wherein each of Rlerr] and R err] independently is
Clerr]al kyl; or a heterocyclic radicals 4RFerr] i s hyll0e@é32 or, when

Rlerr] is OH Rerr] is hydrogen or hal ogen, Z Is -CR[err]= wherein
Rl err] is hydrogen, hal ogen, hydroxy or Cerr]al kyl or, when Rerr] is
hydrogen or hydroxy, Z is also -N=, A is -N=or -CRlerr]= wherein R err]

i s hydrogen, Rgl ege@ernﬂn?wsl %llgé/ica]l)lg hﬁ'i‘ogs%rbuaénlﬁof%/cep(?é? tﬁlr “d

Rlerr] together represen err £ err
wherein m and esgers’ s ﬂPPlﬁeﬁistOZt cymawaldxso ogmulg rWhen s is

- (I\:I(R[C[ er ]r] ﬁll- kylh)'dx;oxyh[ is ﬁaabﬁNlemﬂeﬁé tlﬁcm(iht@s tlbee@‘re'ﬁm 8Hd fdsR@rs Xn- Y IS
err|= or el er I’ I,S n,or
[ err]al kyl, hgg%-" 9 se]%e gﬂl @hﬁ“d ?’h’f%’r At é‘yeéﬁl%F{;?%)“"der [err]
phy51olog1cal conditions to yield an alcohol or acid which is
physiologically acceptable, i.e. which is non-toxic at the
desired dosage levels.

Examples of ether group as Rs include e.g. C;_galkoxy; C;.salkoxy
substituted by hydroxy, C;.jzalkoxy, acyloxy, NR,R',, CONR,R, or
CSNR,R, wherein R,, R, and R’y are as defined above; C,_galkeny-
loxy. Z may also be=N- when Rs is an ether group.

Examples of ester groups as Rs include e.g. acyloxy and
pyridyl-carbonyloxy. When Rs is an ester group, it is preferably
pyridyl-carbonyloxy. When A is -CRy=, Rs as an ester group is
preferably acyloxy or pyridyl-carbonyloxy.

In the compounds of formula I, alkyl groups and moieties may be
branched or straight chain. When Rs, R;jo or R’;, are substituted
alkyl, the substituent is preferably located at the end of the
alkyl chain.

By halogen is preferably meant fluorine or chlorine.

Vhen Ry is hydroxy-substituted C;.salkoxy, it may also be alkoxy
polysubstituted with hydroxy, e.g. 2,3-dihydroxy-propoxy.

Aryl is preferably phenyl or naphthyl, preferably phenyl, and may
be substituted. ArylC;_,alkyl is preferably phenyl-C,._s alkyl,
e.g. benzyl or phenethyl, and may be substituted on the phenyl
ring. Aryloxy is preferably phenoxy, and may be substituted.
ArylC,._salkoxy is e.g. benzyloxy, and may be substituted on the
phenyl ring. When aryl or the aryl moiety are substituted, they
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(a) - (b) wherein n is 1 or 2, Aerr] i S
C=Oor CHerr], Xerr] Is S, NRerr] or CRerr]R err], wherein Rerr] is

hydrogen or acyl, each of R12 and R13 independently is hydrogen,
C err]al kyl or C err]cycl oal kyl , R[Serr] I's hydr Oﬂ)en;NCz[ err]al kyl ;
C err]al kyl substituted by hydroxy, -7 0-773

- 3- aryl, aryloxy, adamantyl, a heterocyclic radical,

-NR[err]-CORerr] or -NHS(Oerr]-aryl; (err]cycloal kyl; aryl; adanman-
tyl; acyl; or -CONHR[err],
may be mono-or polysubstituted, for example by halogen, C,. alkyl

or C;_¢ alkoxy. Examples are e.g. phenyl or phenyl moiety mono-or
disubstituted by chlorine, methyl or methoxy.

Acyl groups or acyl moieties in acyloxy are preferably RCO, where
R is C;_j1palkyl, C;. 0alkenyl, Cs_;cycloalkyl or aryl, preferably
Cl_loalk}’l.

When each of R, and R;; independently is acyl, it is preferably
R’CO, where R’ is C,_galkyl, phenyl or phenylC,. alkyl,
particularly C;_galkyl. When ng is acyl, it is preferably R’’CO,
vhere R’’ is C;.;oalkyl, phenyl or phenylC,_, alkyl, particularly
Ci-10 alkyl. Vhen Rs is acyloxy, it is preferably R’-C0-0-.

Heterocyclic radical as Ry is e.g. a radical derived from
oxazole, thiazole, isoxazole, oxadiazole or thiadiazole. When Rs
is or comprises a heterocyclic radical, such is preferably a

radical of formula (a)

ZI
‘(CHZ)t( >‘R'. (o)

YI—. XI

wherein

t is 0,1,2 or 3

R’, is hydrogen or C,.s alkyl
X’ is N or CH

Y’ is 0, and

Z' is N.

Heterocyclic radical as Ry9, R’;o or as formed together by R; and
R’;¢ and the nitrogen atom to which they are attached is
preferably a radical derived from a 5- or 6-membered saturated,
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wher ei n Rlerr] is (Jerr]alkyl, Cerr]cycloal kyl, Cerr]cycloal kyl -

-Cerr]alkyl, aryl, aryl([err]alkyl or a het erocyclic
radi cal , Rlerr] is hydrogen or Cerr]al kyl, and

Rlerr] is Cferr]alkyl, Cerr]cycloal kyl,s Cerr]cycl oal ¥§d-7732

Cerr]al kyl, aryl or aryl([err]alkyl, and Xl err] is -SRerr] or
-NR[err]R [err] wherein Rerr] is (Jerr]Jalkyl, Rerr] is hydro- gen or
Cerr]alkyl and R [err] has one of the significances given for Rerr]

above, or R err [,er ther with the nitraoge .atomto which
they are attac rlé gr%éﬁg?%u%?ggrhe?-eﬁ%c c@?éaoptmnalggtﬁfs&fie‘ﬂl@ranon
aromatical |y (hgnzensr Zirgl kegermocidtine, winighzole, bemgim¢dagmlese a further

het er oat om 5e|p§9i‘@ﬁdfiﬁ9,mp§|rroiiﬁ@ﬁ'ed,otpri]p%ridfmg, }’M?Eggaqngﬁé’%tﬁlggﬁgqéogg&ol%ondensed

to a benzene ring, . provi de a I cal of
formula (b), &m% Bdedk off enmplan(s)s (d) or (¥ [err] can be other than
hydr ogen and X2 can be -SR20 only when R err] is hydrogen, and
ii) Rerr] is other than hydrogen when B is a radical [err]

0

(e)

vherein

R;2 1s hydrogen or C;_salkyl,

B, is -CH,CH;-, -COCH;- or -~(CH;)3- in which one or two H
thereof can be replaced by C;.jalkyl, or 1,2-phenylene,

E is -CH,CH;~, -CH;N(R;7)~ or -(CH;)3- in which one or
tvo H thereof can be replaced by C;_galkyl, or
1,2-phenylene,

E, is CO or CH,;,

Ri7 1is hydrogen or C;.salkyl,

G is CO0, -CHCOOR;3, -CHCOR;4, 5,5-dimethyl-1l,3-dioxan-
2-ylidene or 1,3-dioxolan-2-ylidene, wherein R;s is
hydrogen or C;_salkyl and R;5 is C;.galkyl, and
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wherein R [err] is 4-nethyl phenyl as aryl, each of Z and A S
-CH=, Vis -NH, Rerr] and R err] are each hydrogen and X---Yis
CH =N and a physiol ogically-hydrol ysabl e and -acceptabl e ether or
ester thereof when R err] is hydroxy,-im_free form origoa7ssd t form
-4- By the term "physi ol ogi cal | y-hydrol ysabl e and-acceptabl e ethers and
esters” as applied to the conpounds of fornmula | when Rerr] is

n’ is 0 or 1.

The heterocyclic radical may be further substituted, e.g. by
halogen.

Examples of alkyl substituted by a heterocyclic radical are e.g.
2-(2-pyrrolidone-1-yl)-ethyl, 3-benzimidazolyl-propyl.

Vhen B is a radical (b) wherein R;; is hydrogen and X; is
NR3R’;4, preferably R; and R’;,; are not both hydrogen.

In the compounds of formula I, the following significances are
preferred either individually or in any combination or sub-com-
bination:

1. W is S, -NH-, -NCH;- or -NC,Hg-. More preferably W is NH.

2. R, is H, CH3, Cl or Br. More preferably R, is H.

3. Z is -CR4=.

4. Ry is hydrogen or C;.jalkyl, preferably hydrogen or methyl.

5. Z is -N=, Rs is hydroxy or C;_, alkoxy and A is -CR,=.

6. Rs is hydrogen; hydroxy; or C;_galkoxy; or when A is -CRy=,
Rs is also C;.salkyl substituted by -S0,-C;_salkyl,
-SO;NR.R,,, —CONR.Rb, -NH—SOz—Cl_galkY]., —N(Cl_salkYI)—S()z—
C;-6alkyl or -PO(C,;_,alkyl),; acyloxy; carboxy; CONR,Ry;
-PO(C1_4alky1)2; or OCONR.R4.

7. A is —CR7=.

8. Ry is H or CHj;.

9. X--Y is -CRg=N-.

10. Ry is H or CH,.
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hydroxy, is meant ethers in which Rlerr] is etherified and esters in which
Rlerr] is esterified and which are hydrol ysabl e under physi ol ogi cal
conditions to yield an al cohol or acid which is physiologically acceptable,
i.e. which is non-toxic at the desired_dgsage |levels. 4 | es of ether
group as Rlerr] include e.g. err]al koxy; CJerr]al koxy substituted by

hydr oxy, ( err]al koxy, acyl oxy, NRR b, CONRRb or CSNRRb wherein Rerr],
Rlerr] and R [err] are as defined above;, (err]al keny- |loxy. Z may al so
be=N- when R err] is an ether group. Exanpl es of ester groups as R err]

i nclude e.g. acyloxy and pyridyl-carbonyl oxy. Wien R err] is an ester
group, it is prefedabl y mdicaylofcashmiyl @9y . pMTRBakly 8 rdRl8Id=foRl err] as

an ester group is f 0Xy. O pyrl dyl - car bonyl oxy. In the
conpounds of forrru l% %\Hiltvl?)éféai B{hps aﬁ%l noi eties may be branched or

strai ght chain. V\hen R[err] R[err] or R[err] are substituted al kyl, the
substi t uent islzpregqrsaQIyadliggptoqdf&tmutlge(lgr]d of the al kyl chain.

13. R0 is hydrogen.
14, X2 is NR3R'10.
15. R; is hydrogen or C;_,alkyl.

16. R’;¢ is hydrogen, C;_;oalkyl, R'’CO, CONHR;,,
-(CH;);-5-NH-CO-R;¢ or C;_galkyl substituted in w by aryl, a
radical of formula (d) or benzimidazolyl. More preferably
R’;0 is C;.;;alkyl.

17. Rj3 and R’;( together with the nitrogen atom to which they
are attached form a 5-, 6~ or 7- membered saturated or non
aromatically unsaturated heterocyclic group which may
comprise a further heteroatom selected from N, S and 0 and
which may be further condensed to a benzene ring. More
preferably R; and R’;, together with the nitrogen atom to

which they are attached are piperidino or perhydroindolyl.

18. The radical of formula (d) is

0

< /“\F%
CH,

o

One group of compounds in accordance with the invention is a

group of compounds of formula I wherein W, R;, A, X--Y and B are
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By .hal ogen is preferably meant fluorine or chlorine. When Rlerr] is

hydr oxy-substituted Cerr]al koxy, it may al so be al koxy pol ysubstituted

wi t h hydroxy, e.g. 2,3-dihydroxy-propoxy. Aryl is preferably phenyl or
napht hyl , preferably phenyl, and nay be9%sdbstituted. AOQLTI3>r]al kyl is
preferably phenyl-Cerr]al kyl, e.g. benzyl or phenethyl, and may be
substituted on the phenyl ring. Aryloxy is preferably phenoxy, and nay be
substituted. Aryl([err]al koxy is e.g. benzyl oxy, and may be substituted on

tge phenyl rigg.qMA0 ab¥le 0% E?e-cﬁ£¥|as”9£f’itr%da£b%v§“8§dt ituted, they

Rs is hydrogen; C;.salkyl; hydroxy, C;.galkoxy; C;_sgalkoxy
substituted by hydroxy, C,;_jalkoxy, acyloxy-, NR,R',,
CONR,Rp, or CSNR,R, wherein each of R, and R, independently
is hydrogen or C;.galkyl and R’y is hydrogen, C,_galkyl,
C3-scycloalkyl, C;_gsalkenyl, phenyl or phenyl-C,_jalkyl
wvherein the phenyl ring is optionally substituted;
Cy.galkenyloxy; pyridyl-carbonyloxy; nitro; amino;
Ci-q4alkylamino; acylamino; C,_galkoxycarbonyl; SO,NR,R;;
cyano; or trimethylsilyl;

or, when A is -CRy=, Rs is also C;_galkyl substituted by
-50;-C;-galkyl, -SO,NR,Rp, -CONR,R,, -NH-S0,-C;_galkyl,
-N(C,-6alkyl)~S0,-(C;.salkyl), -NR,R’y, C.galkoxycarbonyl
or -PO(C;-4alkyl),; acyloxy; carboxy; CONR,Ry;
-PO(C;-4alkyl);; or OCONR.Ry, wherein each of R. and Ry in-
dependently is C;_galkyl.

Particularly preferred compounds of formula I are those wherein W
is NH; R; is H; 2 is -CH= or -CCH3=; A is -CH= or -CCHj=; Rs is
hydrogen, hydroxy, C;_galkoxy, C,.galkyl substituted by

-S0;-C; _galkyl, -SO;NR,R,, -CONR,R,, -NH-S0;-C,_galkyl,
-N(C;.salkyl)-S0;-C;_gsalkyl or -PO(C;.4alkyl),, acyloxy, carboxy,
CONRaRp, PO(C;_;alkyl),; or OCONR.Ry4.

Compounds of formula I wherein VW is NR;; R, is H; Z is -N=; A is
-CH= or -CCH3=; Rs is hydroxy or C;_s alkoxy are also
particularly preferred.

More particularly preferred compounds of formula I are those

wherein W, R;, Z, A and R; have one of the significances given

above and B is a radical —‘Q;Nﬁj or a radical of formula (b).
N
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may be nono-or polysubstituted, for exanple by hal ogen, Clerr]al kyl or
Cerr] al koxy. Exanples are e.g. phenyl or phenyl noiety nono-or

di substituted by chlorine, nethyl or methoxy. Acyl groups or acyl
noieties in acyloxy are preferably RCO- Mhere R is (eridei7ky?,

Cerr]al kenyl, Cerr]cycloal kyl or aryl, preferably C[err]alkyl. When
each of Rerr] and R err] independently is acyl, it is preferably R CQ
where R is (err]al kyl, phenyl or phenyl(err]al kyl, particularly

errlalkyl. \MgpofRds 61 foSn@QY'r: mdy eks PLGT BrD! ' & sBival S
d err]al kyl, pheﬁgll ar gehgnglll C%erﬁytalekyf, 1p{;tr teI%("JU I%wlglla%/ ?é.}re,?]mals%/a. VWhen
Rlerr] is acyl'%x9% I'W.fjr'l‘ SPé‘f'e &bt nyRmsc%yomcludﬂga@ﬂo then rsadteal as
Rlerr] is e.g.and s#idi ¢admsdobtaiedble amen @z ok eoar’obkﬁz@;hﬁuab'léoﬁ‘iﬁzr%@ﬁu-
oxadi azol e or ttihlafpl azol €. Y%en.R[ed;?r.]t_ i S Oi COWBFI%?S a heter ocgc e
radi cal, such P§*bPefSrerd e 3°4Hiditien a1 mfickms [f9F, §e in accordance

with the present invention as hereinafter described include, for

example, the hydrochloride, sulfate, acetate, oxalate, maleinate

and fumarate salts. When Rs; is carboxy, suitable salts are e.g.

alkali metal salts such as sodium or potassium, or substituted or

unsubstituted ammonium salts.

It will be appreciated that compounds of formula I, wherein X--Y

is -CRg=N- and B is a radical of formula (b’)

(b’)
NH

\,/"“R'w
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[érr]
al kyl
r adi cal

I's hydrogen or (err]
Het erocyclic

wherein t is 0,1,2 or 3 Rerr]
X is Nor CH Y is 0, and Z' is N
as Rerr], RJerr] or as fornmed together by Rerr] and R[err] and

the nitrogen atomto which they are attaghed is prefergphyya,radical
derived froma 5- or 6-nenbered saturated,

may exist as tautomers:

' 2
Rs\yf’gh ;>r—-NHR'10
J — N—N
!
W_ // Rg
Ro

wvherein R;, Rs, R¢, Rg, A, W, Z and R’;, are as defined above.
Compounds of formula I wherein Z is -N= and Rs is hydroxy may

also exist as tautomers:

0
NH Y-NHB
A‘ y x/’
W/
R2

vherein W, A, R;, B and X---Y are as defined above.
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- 6- 'aronatic or unsaturated heterocycle, optionally fused with a benzene
ring, e.g. pyridine, imdazole, benzimdazole, pyrrolidine, pyrrolidone,
pi peri di ne, pyrazine or perhydroindole or a radical of formula (c), (d) or

(e) [err] - 12 - 100-7732

It is to be understood that where tautomeric forms occur, the
present invention embraces all tautomeric forms and their
mixtures, i.e. although compounds of formula I are defined for
convenience by reference to one guanidino form only or to the
5-oxo form only, the invention is not to be understood as being
in any way limited by the particular nomenclature or graphic
representation employed. Similar considerations apply in relation
to starting materials exhibiting guanidino-tautomerism or

oxy/hydroxy tautomerism as hereinafter described.
In a further aspect the present invention also provides a method
for the production of compounds of formula I, which method

comprises:

a) for the production of a compound of formula I wherein X--Y is

~CRg=N- reacting a compound of formula II,

A= o (ID)

wherein A, VW, Z, R;, Rs, R¢ and Ry are as defined above,

with a compound of formula III,
H,N-NHB (III)
wherein B is as defined above; or
b) for the production of a compound of formula I wherein X--Y is

-CHRy -NH- hydrogenating a compound of formula I wherein Y--X
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wher ei n Rlerr] is hydrogen or (ferr]alkyl, Blerr] IS
-CHerr]CH err]-, -COCH err]- or -(CHerr])[err]- in which one or two H
t hereof can be replaced by (err]al kyI or 1, 2- phenyl ene, S
-CH err]CHerr]-, -CHerr]N(Rerr]) [e”])[e”]mo’?%;mh one or
two H thereof can be repl aced by C[errIallakyI or 1 phenyl ene,
E[err] Is COor CHerr], Rlerr] is hydrogen or (err]alkyl,

is -CRg=N-; or

c) for the production of a compound of formula I, wherein B is a
radical of formula (b’), subjecting to alkylation, acylation

or carbamoylation a compound of formula Ia,

Ry
Re ‘fl\\z )\—NH
Y-
A — N\ (Ta)
O/,

wherein A, WV, Z, R;, Rs, Rg and X--Y are as defined above,

d) for the production of a compound of formula I wherein Rs; is

hydroxy subjecting to ether cleavage a compound of formula Ib

{ (Ib)

wherein

A, VW, Z, R;, Rg, X--Y and B are as defined above, and
Rs, is a cleavable ether group; or

e) for the production of a physiologically-hydrolysable and
-acceptable ether or ester of a compound of formula I wherein

Rs; is hydroxy etherifying or acylating a compound of formula
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G. is CO -CHCOOR[err], -CHCOR[err], 5,5-dimethyl-1,3-di oxan-

2-ylidene or 1, 3-dioxol an-2-ylidene, wherein R18 is hydr ogen or

Clerr]Jalkyl and Rlerr] is C([err]alkyl, and

-7- n' is 0 or 1. The heterddyelic radical 1wey7ts2 further
substituted, e.g. by hal ogen. Exanpl es of al kyl substituted by a
heterocyclic radical are e.g. 2-(2-pyrrolidone-1-yl)-ethyl,
3-benzi m dazol yl - propyl .

I vherein Rys is hydroxy

and recovering compounds of formula I or a physiologi-
cally-hydrolysable and -acceptable ether or ester thereof thus

obtained, in free form or in salt, solvate or hydrate form.

Process step a) may be performed analogously to known methods,
e.g. conveniently in the presence of an acid, for example an
inorganic acid such as hydrochloric acid or hydrobromic acid, or
an organic acid such as acetic acid, p-toluene sulfonic acid or
pyridinium p-toluenesulfonic acid. The reaction may conveniently
be effected in the presence of a protic solvent, for example
methanol, ethanol or isopropanol. The reaction may advantageously
be performed at a temperature between room temperature and reflux

temperature.

Process step b) may be carried out in accordance with known
hydrogenation methods. When Rs is benzyloxy it may simultaneously

be cleaved to a hydroxy group.

Process step c¢) may be carried out by methods known in the art.
Alkylation or acylation of the compounds of formula Ia may be
conveniently effected by reaction with an alkyl, cycloalkyl or
aryl halide or acyl halide or anhydride, respectively, preferably
in the presence of a base, for example triethylamine or a Hunig
base. Carbamoylation may be conveniently carried out, by reaction
with an isocyanate such as R;4NCO, preferably in the presence of

a solvent, for example dimethylformamide.

Process step d) may be effected analogously to methods known in
the art for ether cleavage. When Rs;, is benzyloxy, it may for
example conveniently be performed by hydrogenation in the presen-
ce of a catalyst, e.g. Pd on charcoal. This reaction may be car-
ried out in a solvent, for example an alcohol, at a temperature
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Wien B is a radical (b) wherein R err] is hydrogen and X2 is

NR[err]R [err], preferably R err] and R[err] are not both hydrogen. In the
conmpounds of formula I, the follow ng significances are preferred either
individually or in any conbi nation or sdb-e€om binatiort0017732 Wis S, -NH,
-NCH err]- or -NCJerr]Herr]-. Mre preferably Wis NH 2. Rlerr] is H,

CH err], ClL or Br. Mirre preferably R2 is H. 3. Zis -CRerr]=. 4,
Rlerr] is hydrogen or Cferr]alkyl, preferably hydrogen or nethyl. 5. Z
is -N=, RierrbeifoRyBdhXYeberGt€fd liodddeexy and Ais -CRerr]=. 6

Rlerr] is hydrogen; hydroxy; or (Jerr]al koxy; or when Ais -CR[errj:,
Rlerr] is also (Jerr]alkyl substituted by -SOerr]-Cerr]alkyl,

-SO er r] NR[ er R} Rimayr be a1C6XR] stibd Rltetdd alkdy, Sliedni Lo %ErﬂéﬂzFY&xy.
-N(Cerr]alkyl)-SOerr]- Cerr]alkyl or -PO(C[err]alkyl)[err];
acyl oxy; carboxy; CONR[err]Rerr]; -PO(Cerr]alkyl)[err]; or
OCONR] err] R[ ePrdcess step e) may e.g. be effected by reacting a compound of

formula I wherein Rs is hydroxy with an acyl halide, preferably
acyl chloride. Compounds of formula I wherein Rs is
pyridyl-carbonyloxy may be prepared by reacting a compound of
formula I wherein Rs is hydroxy with a nicotine acid halide. The
reaction may conveniently be performed in a solvent such as

trifluoroacetic acid or trifluoromethane sulfonic acid.
Starting materials of formula II or III are either known or may
be prepared analogously to methods known and practiced in the

art.

For example compounds of formula II wherein W is -NR;- may be

prepared according to the following reaction scheme:

i. Bredereck

R5 reagent R
5
R ~N
CK - N
| CHy 2. Reduction A
NO, /W
v H'N
Ry
1. Hodified Yilsmeier
reaction :

2. Alkylation or
acylation
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7., A‘is -CRlerr] = 8. Rlerr] is Hor CHerr]. 9. X--Y is -CR8=N-.
10. Rerr] is Hor CHerr]. - 8-

- 16 - 100-7732

Compounds of formula IV above may be conveniently prepared by
reacting a compound of formula V with a Bredereck reagent, for
example (CH,),NCH(OCH;)},, in the absence of a solvent or in the
presence of a solvent such as pyrrolidine, followed by reduction,
for example with hydrogen in the presence of a palladium catalyst

or with hydrazine in the presence of Raney nickel.

Compounds of formula II wherein W is -NR;- may conveniently be
produced by submitting a compound of formula IV to a modified
Vilsmeier reaction and then alkylating or acylating.

The modified Vilsmeier reaction may be performed by using a di-
methyl alkylamide in the presence of POCl;, according to methods
known in the art. Alkylation or acylation may be effected in a
known manner, for example in the presence of a base, e.g. K;C0,
or C,HsMgBr, in a solvent such as dimethylformamide or tetra-
hydrofurane.

Compounds of formula III wherein B is a radical of formula (b)

vherein X, is other than -SR,, may conveniently be prepared by

reacting a compound of formula VI

Py
s AN . (VD)

;u...-—Z

vherein

R;jo 1is as defined above and
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11. B i's a radical of formula (a), preferably a radical of for- mul a
(a) wherein Xerr] is -NH. 12. Bis aradical of fornula (b). 13.
Rl err] is hydrogen. 14. Xferr] is NRlerr]R [err]. 15. Rferr] is

hydrogen or Clerr]al kyl. 16. R [err] 1l7s hydrogen, Cleo+378kkyl, R ' CO
CONHR[ err], -(CHerr])[err]-NHCORerr] or (Jerr]al kyl substituted in
[err] by aryl, a radi cal of formula (d) or benzim dazolyl. Mre
preferably Rlerr] is (err]alkyl.

R;; is either -NR;3R’;; or ~-NHNH,

either with hydrazine when R;; is -NR3R’;4, or with an amine of
formula NHR3;R’;, when R;; is -NHNH,. The reaction may
advantageously be carried out by heating at reflux temperature.
It may be conveniently performed in a solvent, for example an
alcohol such as methanol or ethanol, water or dimethylformamide,
in the absence or in the presence of a basic compound, for

example potassium hydroxide or carbonate.

Compounds of formula III wherein B is a radical of formula (b)
wvherein X, is -SR;o may conveniently be prepared by alkylating a

compound of formula VII

H N 10
N"—‘Q (VII)
H-—-N//

with a R;p-yielding compound, in accordance with known methods.

Insofar as the production of the starting materials is not
particularly described, the compounds are known or may be
prepared analogously to methods known and practiced in the art,

or as disclosed in the following examples.

The following examples are illustrative of the invention. All

temperatures are in ° C.
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17, . Rferr] and R [err] together with the nitrogen atomto which they
are attached forma 5-, 6- or 7- nmenbered saturated or non

aromatically unsaturated heterocyclic group which may conprise a
further heteroatom selected fromN, S antB (3 and whieh-778g be further
condensed to a benzene ring. Mre preferably R err] and R [err]
together with the nitrogen atomto whi ch they are attached are

pi peri di no or perhydroindolyl. 18. The radical of fornula (d) is

[err] One group of compounds in accordance with the invention is a group

of conmpounds of forjula | wherein err A, X--Y and B are
P The go{TJw?ng abbrev1at1¥¥s Ege uJed

THF = tetrahydrofurane
DMF = dimethylformamide
EtOH = ethanol
MeOH = methanol
AcOEt = ethyl acetate
(F) = foaming
(S) = sintering
his Sheet Has Been Replaced
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-9- as defined above, Zis -CRerr]= as defined above and R err] IS
hydrogen; Cerr]al kyl; hydroxy, C[err]alkoxy; Cferr]alkoxy

substituted by hydroxy, C err]al koxy, acyloxy-, NRerr]R [err],
CONR[err]R[err] or CSNRlerr]Rlerr] whergpn.each of R enph-pnd Rl err]

I ndependent |y I's hydrogen or (Jerr]alkyl and R [err] is hydrogen,

d err]al kyl, C(err]cycloal kyl, Cferr]al kenyl, phenyl or

phenyl - [ err]al kyl wherein the phenyl ring is optionally substituted;
([ err]al kenyl oxy:_ pyridyl -carbonyl oxy; nltro no. .
C[err]alkylanﬂ!éﬁc&da ' BE20%3 deggniopfInR'srr | Rlerr];
cyano; or trinethylsil ylp rﬂfhdmﬂi‘xﬁﬁ 1\'4)&) ﬁl?[p@ﬂﬁ&molﬂﬁfyﬂknél@d&kme

C err]al kyl substituted by -Sgerr]-derr]alkyl,

-Sgerr]NRlerr]Rerr], -CONR err]Rerr], -NH-SQerr]-C[err]aI kyl,
To a solution of 0.9 g S5-hydroxy-indole-3-carboxaldehyde diamino-

methylenehydrazone (4.1 mmol) in 10 ml THF containing 2 ml DMF
and 0.9 ml Et3N (6.2 mmol) are added at room temperature 1.3 g
3-(2’-pyrrolidinone-1’-yl)1l-bromopropane (6.2 mmol). The mixture
is stirred at 50 ° overnight. The mixture is then cooled to room
temperature and the solvent is evaporated. The residue is
chromatographied over $Si0, (eluant: Toluene/EtOH/NH; 70:30:2.5)
to yield the title compound as crystals. M.p. = 158 ° (foaming).
Mass spectrum m/z (relative intensity): 343.3 (MH*, 100);

217.2 (20); 168.2 (20); 143.2 (23).

EXAMPLE 2: 5-Hydroxy-indole-3-carboxaldehyde amino(N-methyl-
N-heptylamino)methylenehydrazone

To a solution of 0.48 g 5-benzyloxy-indole-3-carboxaldehyde
amino(N-methyl-N-heptylamino)methylene hydrazone (1.1 mmol) in
EtOH there is added 0.25 g 10 % Pd/C. The suspension is
hydrogenated overnight at 45 ° C. Afterwards the suspension is
filtered over silica gel, the solvent is evaporated and the
residue is chromatographied over silica gel (eluant:
toluene/EtOH/NH; 85 : 15 : 1) to yield the title compound. The
pure material is crystalized from CH,Cl,/Hexane 2 : 8.

M.p. = 110 ° C (sintering)

Mass spectrum m/z: 329 (M*, 40); 128 (40); 111 (60); 73 (30).

The starting materials may be produced as follows:

a) To a solution of 3.2 g 5-benzyloxy-indole-3-carboxaldehyde
(12.7 mmol) and 5.0 g 1-(N-methyl-N-heptyl)-3-N’-amino
guanidine, hydroiodide (16.0 mmol) in 100 ml MeQOH are added
at 5 ° a solution of MeOH/HCl until pH = 3. After 2 hours,
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-N(C[é?r]al kyl)-SOerr]-(Cerr]alkyl), -NRerr]R [err],

d err]al koxycar bonyl or -PQ(([err]alkyl)[err]; acyloxy; carboxy;
CONR[err]Rerr]; -PQ((err]alkyl)[err]; or OCC]\IR[err]R[err] wherein
each of R err] and R err] in- dep%dently S C[er %Zfﬁ
Particularly preferred conpounds of fornila | are those n Wis NH;

Rerr] isH Zis -CH=or -CCHerr]= Ais -CH=or -CCHerr]=, Rerr] is
hydr ogen, hydroxy, (err]al koxy, Cerr]al kyI substituted by
-Sgerr]-Cerr]al kyI -SOerr]NRlerr]Rerr], -CONRerr]R err],
-NH-Sgerr]-Jerrj Iﬁ?/lr"e I\F(%[%FP‘]‘&FR?/IWS@%rrleflf@{eeMl}eﬂ Mylmo#\cOEt
-PO(( err]al kyl ) [Rrer ]sclmyho»eywagaerdbom aC&\R{t%ﬁ]o%[ ﬁé{doq (2N).

Wis NRerr) R aPepnts 17D tscabigd e sodtait SBE atmde,zp?!é‘ik?@l s
hydr oxy or C[err]evalpkoagedar"ﬁlealrsmqmaris mhlramdtpgpi;ﬁﬁear@auant:l\/bre
particul arly prefﬁlh@%&ﬁﬁﬁﬂﬂﬁ% Ofs ., Bog)rny elgr Q??f"e wherein W R2, Z,

and R[err] have one o e SI |cances gi Snabbvé &t B ¢ adi cal
[err] or a radi d®SsofPecsrwnI™z(helative intensity): 420 (MH*, 100); 330

(7); 245 (4); 172 (16).

b) 1—(N—Hethy1—N—hepty1)-3—N'—aminoguanidine, hydroiodide

A solution containing 4.7 g S-methyl isothiosemicarbazide
hydroiodide (20 mmol) and 3.7 ml N-methyl N-heptylamine

(22 mmol) in 30 ml methanol is refluxed for 6 hours. The
solution is then cooled to room temperature and the solvent
is evaporated to yield 1-(N-methyl-N-heptyl)-3-N’-amino-
guanidine, hydroiodide. The resulting crude material is used

for the next step without further purification.

EXAMPLE 3: S5-Hydroxy-indole-3-carboxaldehyde amino(N-cyclo-

hexylureido)methylenehydrazone

To a solution of 0.8 g 5-~hydroxy-indole-3-carboxaldehyde diamino-
methylenhydrazone (3.7 mmol) in 20 ml DMF is added over 5 min. at
0 ° a solution of 0.5 ml cyclohexyl isocyanate (4.0 mmol) in 5 ml
DMF. The solution is stirred for 4 hours. The solvent is then
evaporated and the residue chromatographied (eluant:
Toluene/EtOH/NH; 85:15:0.5) to yield the title compound as
crystals. M.p. = 135 ° (foaming).

Mass spectrum m/z (relative intensity): 343 (MH*, 100); 244 (50);
218 (85); 159 (33).
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-°10 - Conpounds of fornmula | may exist in free, in salt form in solva-
te or hydrate form Salt fornms may include acid addition salts and salt
fornms obtainable when Rlerr] is carboxy. Suitable pharmaceu- tically
acceptabl e acid addition salt forns for ause in accordanggnywgh the present
I nvention as hereinafter described include, for exanple, the hydrochloride,
sul fate, acetate, oxalate, maleinate and funarate salts. Wien R5 is
carboxy, suitable salts are e.g. alkali metal salts such as sodi um or

pot assi um or F';#B t,ut e ns biltute% ompni um s Its. It wll be
appreciated t Bty Su §aled S uorp-indol —n—5£—’5?—1—§—LéRa d [err]=N- and B

is a radical of fornul a dninp(pentylamino)methylene hydrazone

The title compound is prepared by following the procedure of
Example 2. M.p. = 125 ° (foaming).

5-Benzyloxy-6-fluoro-indole-3-carboxyaldehyde used as starting

material may be produced as follows:

a) 2-Nitro-4-fluoro-5-benzyloxy-toluene

To a solution of 85.6 g 2-nitro-4-fluoro-5-hydroxy-toluene
(0.5 mol) in 1300 ml acetone are added at room temperature
138 g K,C03 (1.0 mol). 72 ml benzyl bromide (0.6 mol) are
then added dropwise over 1 hour and the resulting mixture is
stirred overnight at 60 °. The solvent is evaporated and the
residue taken up in AcOEt. The precipitate is removed by
filtration and the solution is washed with water. The organic
layer is dried over sodium sulfate, the solvent evaporated
and the residue crystalized from hexane to yield 2-nitro-4-
fluoro-5-benzyloxy-toluene. M.p. = 95 °.

Mass spectrum m/z: 261 (M*).

b}y 2-[1’-(N,N-Dimethylamino)-ethen-2’-yl}-4-benzyloxy-5-fluoro-
nitrobenzene

A solution of 126 g 2-nitro-4-fluoro-5-benzyloxy-toluene
(0.48 mol) in 200 g bis—dimethylamino—t-butoxy—methan€

{1.15 mol) is stirred overnight at 90 °. Afterwvards the
solvent is evaporated and the residue crystalized from MeOH
to yield the b) title compound as red crystals. M.p. = 146 °.
Mass spectrum m/z: 316 (M*).
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(b)

[err] may exi st as tautoners:

- 22 - 100-7732

c) 5-Benzyloxy-6-fluoro-indole

A solution of 9.5 g b) compound (30.0 mmol) in 150 ml toluene
and 30 ml THF containing 1 g Raney nickel is hydrogenated at
room temperature. After 4 hours the suspension is filtered
over hyflo and the solvent is evaporated. The residue is
chromatographied under medium pressure (eluant: Toluene) to
yield the b) title compound which is crystalized from hexane.
M.p. = 126 °.

Mass spectrum m/z: 241 (M*).

d) 5-Benzyloxy-6-fluoro-indole-3-carboxaldehyde

3.3 ml POCl; (36.0 mmol) are added dropwise at 0 ° to 14 ml
DMF (180.0 mmol). After 15 min. a solution of 7.30 g of the
¢) compound (30 mmol) in 14 ml DMF is added dropwise over
10 min. The mixture is stirred for 1 hour at room tempe-
rature, then diluted with cold vater and a solution of 7.2 g
NaOH in 50 ml water is then added dropwise. The precipitate
is filtered and washed with water. The resulting solid is
chromatographied over Si0, (eluant: CH,;Cl,) and crystalized
from ether to yield the d) title compound. M.p. = 190 °.
Mass spectrum m/z (relative intensity): 269 (M*, 72); 178
(20); 150 (15); 91 (100); 65 (38).

EXAMPLE 5: 5-Hydroxy-indole-3-carboxaldehyde amino(butyryl-
amido)methylenehydrazone

To a solution of 0.5 g 5-hydroxy-indole-3-carboxaldehyde diamino-
methylenehydrazone (2.3 mmol) in 5 ml DMF are added dropwise a
solution of 0.4 ml butanoic anhydride (2.5 mmol) in 5 ml DMF.
After 7 hours at room temperature the solvent is evaporated and

the residue is chromatographied over Si0, (eluant: Toluene/-
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[err]

- 23 - 100-7732

EtOH/NH; 85:15:0.3). The title compound is thus obtained and
precipitated from hexane. M.p. = 90 ° (foaming).

Mass spectrum m/z (relative intensity): 287 (M*, 16); 217 (8);
200 (4); 158 (30); 98 (100); 70 (46).

EXAMPLE 6: 5-Benzyloxy-indole-3-carboxaldehyde amino-

(pentylamino)methylenehydrazone trifluoroacetate
Mopo = 138 oo

EXAMPLE 7: 5-Hexanoyloxy-indole-3-carboxaldehyde

amino(pentylamino)methylenehydrazone trifluoroacetate

To a solution of 1.0 g 5-hydroxy-indole-3-carboxaldehyde-
amino(pentylamino)methylenehydrazone (3.5 mmol) in 10 ml CF;CO,H
there is added 0.72 ml hexanoylchloride (5.2 mmol) at 0 ° C.
After 3 hours the reaction is quenched with 2N Na,C0O; and the
mixture is stirred for 20 min. AcOEt is added and the organic
layer is separated, washed with brine and dried over Na,S0,. The
solvent is evaporated and the residue is washed with ether to
yield the crystaline title compound.

M.p. = 205 °, :

Mass spectrum m/z: 385 (M*, 20); 160 (30); 158 (25); 69 (100).

By following a procedure as disclosed above, the compounds of
formula IA
5 NH
— )KVHR'
Ny 10
| Rg IA

H,/'

wherein Ry, Ry and R’;, are as defined in Table I thereafter,
may be prepared.
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wherein Rlerr],
above.

Rerr],

Conmpounds of fornula |

Rerr],
wherein Zis -N= and R err]

Rerr],

AL W Z and R[err] are as defined

i's hydroxy may

al so exist as tautoners: [err] wherein W A, Rerr], Band X---Y
are as defined above. - 2% - 100-7732
TABLE I

Ex. |Rs Rs R?j9 M.P.

8 |OCH;,0CH, H pentyl 108 °

9 |0CH,CH=C(CH;3), H pentyl amorph

10 {OH H -(CH; )3 -NH-CO-C4xHs 179 ° (F)
11 {0CO-N(CHs),; H pentyl 90 ° (F)
12 |H H pentyl 125 °

13 |OCH, H pentyl 124 °%

14 |OH H pentyl 128 ° (F)#*%*
15 |oH H H 247 °

hydro-
chloride
16 |OH CHy, |H 180 ° (F)
17 |OH H -(CH;),-N 165 °
0

18 |OH H CH; 140 ° (F)
19 |OH CH3 jpentyl 200 °

20 |0C,Hs H pentyl 114 °

21 |0-i-C3Hy H pentyl S0 °

22 |OH H 3,8-dimethyl-nonyl 1150 °

23 |OH H 3-(p~-F-phenoxy)-propyl 85 ° (F)
24 (OH H -(CH; ), -NH-CO-CgHs 110 ° (F)
25 |benzoyloxy H pentyl 155 ° (F)
26 |-0-CO-tert.C,Hg H pentyl amorph
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- 12 - It is to be understood that where tautoneric fornms occur, the
present invention enbraces all tautoneric fornms and their m xtures, i.e.

al t hough compounds of fornula | are defined for conveni ence by reference to
one guanidino formonly or to the 5-0x0j,kormonly, the jjgv jon is not to
be understood as being in any way limted by the particular nonenclature or
graphic representation enployed. Simlar considerations apply in relation
to starting materials exhibiting guanidino-tautonerism or oxy/hydroxy
tautonmeri smas hereinafter described, In a further aspect the present

I nvention alsgxpﬁﬁvides a net hod foﬁR!heRb¥bduction of conmpound®-Bf fornul a

|, which nethod
0
) CH;
CH,
-(CH;);3-N
\g

27 |OH H 130 ° (F)
H
0

28 |0OCH;4 H -(CH; )3 -NH-CO-C4Hg amorph

29 |OCH;0CH, H -(CH; ); -NH-CO-CgsHq amorph

30 OCHZ CH=C(CH3 ) 2 H —(CHZ )3 —NH-CO-CG Hs amorph

31 |oH H ~-S-(CH;)4-CH;, 190 °
hydro-
iodide

32 |COOH H pentyl 310 °
hydro-
chloride

33 |3-pyridyl-carbonyloxy |H pentyl 95 °

34 |OH H 3-benzamido-propyl 179 ° (F)

35 |0-CO-N(CzHs); H pentyl 75 ° (F)

36 |OH H -(CH;)3;-0H 140 ° (F)

37 |0-CH,-CO-N(CHj3), H pentyl 160 °

38 |OH B 3-benzimidazol-2-yl-propyl|amorph
39 (OH H -(CH; )3 -NH-S0,~CgHs amorph
40 |(0-CH,-CH,-N(CH:), H pentyl .amorph
41 j0-(CH;),-0-CH;3 H pentyl amorph
42 |0-(CH,;),~-0H H pentyl amorph
43 |OH H octyl amorph
44 |Si(CH3); H pentyl amorph
43 lisobutoxy H pentyl amorph

This Sheet Has Been Replaced

MR




conpri ses:

a) for the production of a conmpound of formula | wherein X--Y
S -CRerr] =N reacting a conpound of fornula II, [err]
[err] (rn) wherein A, W
Z, Rerr], Rerr], Rerr] and R err] aresas defined abage,7732 with a
conpound of forrmula II1, H2N- NHB
(rer)
Ex.|Rs Ra R’j0 M.P.
46 |OCH,CS-N(CH3), H pentyl amorph
47 |OH H phenethyl 130 ° (F)
48 |OH H -{CH; );~N(CH; )-benzoyl 202 °
49 |2,3-di(0H)-propoxy H pentyl 105 ° (8)
50 |NH; H pentyl 100 ° (F)
51 |acetoxy H pentyl 225 ¢
hydro-
iodide
52 |PO(CH3),; H pentyl 90 ° (F)°
53 |COOCH; H pentyl 184 °
54 |CN H pentyl 138 ° (F)
55 |NO, H pentyl 153 °
56 |CH,;-S0,-NHCH; H pentyl 98 ° (S)
57 |OCH,0C0-t.butyl H pentyl amorph
58 |CH,-S0;-NHCH; H CO-NHC¢zH; 4 180 ° (F)
59 |0OH H 3-phenyl-propyl amorph
60 |OH H o-chlorophenethyl 122 ° (F)
61 |OCH; H phenethyl 202 °
62 |CH,-CH,-S0,-CH; H pentyl amorph
63 |{CONH, H pentyl '130 ° (F)
64 |CON(CH,; )2 H pentyl 100 ° (F)
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wherein B is as defined above; or b) for the production of a conpound of

formula | wherein X--Y is -CHR[ err]-NH hydrogenating a conpound of
formula I wherein Y--X - 13 -
is -CRlerr]=N; or c) for the product2dn- of a conpoundoef73ormula I,
wherein Bis a radical of forrmula (b'"), subjecting to al kyl ation,
acyl ation or carbanoyl ation a conpound of fornula Ia,
Ex. |Rsg Rs R0 M.P.
65 |OH H 4-chlorophenethyl 115° (F)
66 |OH H 3-MeO-phenethyl 120° (F)
67 {F H phenethyl 212° (F)
68 |CH,;-N(CHa), H pentyl amorph
69 |CONH, CH; |pentyl 246° (1)
70 {OH H 3,4-di~-Cl-phenethyl 274° (1)
71 |F B |3-MeO-phenethyl 185° (1)
72 |H H CH,CH, CONH; amorph (1)
73 |CH,;~CH,-NH-S0,CH; H pentyl 105° (1;F)
74 |CH,-NH-SO,CH; H pentyl 204° (1;F)
75 isoz—NHZ H pentyl 120° (F)
76 |CH(CH;)-0CH; H pentyl 115° (1;F)
77 |OCH, H 3,4-di-Cl-phenethyl 209° (1)

* m.p. hydrogenomaleate = 190 ° C
** m.p. hydrochloride = 228 ° C
(1): hydrochloride

By following a procedure as disclosed above, the compounds of
formula IB

]
X IB
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[err] (1a) wherein A, W Z,
Rlerr], Rerr], Rerr] and X--Y are as defined above, d) for the
production of a conpound of formula | wherein R err] is hydr oxy
subjecting to ether cleavage a conpound f _fornula Ib 199-7732

wherein Rs, Ry and X are as defined in Table II below,

may be prepared.

TABLE II
Ex.| Rs Ry X | M.P.
78 | OH H NH 178 ° (F)
79 OH CH; NH 240 °
80 | OH H CH, 297 ° chlorhydrate
81 | oH H S 165 °
82 | OCH; H CH, 248 ° chlorhydrate (F)
83 CON(CH3 ), H NH 225 °
84 | CH,SO,NHCH, H NH 253 °
85 | CH,SO,NHCH, CH, NH 249 ©
86 OH H NH 140 ° (F)

EXAMPLE 87: 5-Hydroxy-3-[(N’-2’-imidazolin-4’-onyl)-hydrazo-
methyl]-indole

M.p. = 110 ° (F).
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[err] (1b) wher ein A
W Z, R2, R6, X--Y and B are as defined above, and Rerr] is a

cl eavabl e et her group; or e) for the production of a

physi ol ogi cal | y- hydr ol ysabl e and -.ageept abl e et her 190-exer of a
compound of formula I wherein Rlerr] is hydroxy etherifying or

acyl ating a conpound of formula

EXAMPLE 88:

A
N-N_<\"7
I b v

M.P. = 239 © | 0
HN

By following a procedure as disclosed above, the compounds of

formula IC

NH

o

NRR! (IC)

vherein Ry, Ri, R4, Rs, Ry and R’;, are as defined in Table III

below, may be prepared.
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- 14 - | wherein R err] is hydroxy and recoveri ng conpounds of
formula | or a physiologi- cally-hydrol ysable and -acceptabl e ether or
ester thereof thus obtained, in free formor in salt, solvate or hydrate
form Process step a) may be perforne%oanalogously tﬁ- ng nmet hods, e.qg.
conveniently in the presence of an acid,”’for exanple a ani ¢ acid such
as hydrochloric acid or hydrobromc aC|d or an organic acid such as acetic
acid, p-toluene sulfonic acid or pyridiniun1p-to|uenesu|fonic acid. The
reaction nmay conveniently be effected in the presence of a protic solvent,
for exanpl e nmethanol, ethanol or isopFABIEnBII The reaction may

advant ageously be perforned at a tenperature between roomtenperature and

reflux tenperature. Process step bk nmay be carried out in accordance with
knOV\ﬂ Ex. R1 R4 R'; R5 '10 M.P.

89 H H CH;| OH H pentyl 130 ° (F)

90 | C;Hs| H H OH H pentyl 144 °

91 | H CH;| H OH H pentyl 105 ° (F)

92 | H OH | H H H pentyl 147 °

93 | H H H OH piperidino 164 ° (F)

94 | H H H OH perhydroindolyl 170 ° (S)

95 H H H OH CH; | pentyl 100 ° (F)

96 | H H H OCH; | CH;| pentyl 139 °©

97 H H CH; | OH CH;| pentyl 120 ° (S)

98 H H CH;| OCH;| CH;3| pentyl amorph

99 | C,Hs| H H OH CH;| pentyl 138 ° (F)

100| H CH;| H OH H 3-benzimidazol-2-yl- amorph
propyl

101| H H CH,| H H 3-benzimidazol-2-yl- 120 ® (F)
propyl

102] H H {O0CH;{ H H 3-benzimidazol-2-yl- 135 ° (F)
propyl

103; H H CH;| OCH;| H 3,4-di-Cl-phenethyl 220 ° (1)

By following a procedure as disclosed above the compounds of
formula ID
RS NH

N—NJKNHR'
H

|

10
(ID)

S

wherein Rg and R’;, are as defined in Table IV below, may be
prepared.
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hydr ogenati on net hods. When R err] is benzyloxy it may sinultaneously be

cl eaved to a hydroxy group. Process step ¢c) may be carried out by nethods
known in the art. Al kylation or acylation of the conpounds of formula la
may be conveniently effected by reactiommith an al kyl,jgueyeal kyl or aryl
hal i de or acyl halide or anhydride, respectively, preferably in the
presence of a base, for exanple triethylam ne or a Huni g base.

Car banoyl ati on may be conveniently carried out, by reaction with an

i socyanate such as R err] NCO, preferably in the presence of a solvent, for
exanpl e di net hyl f or mam de. Process step d) may be effected anal ogously to
met hods known in the art for ether cl 8BILEE \Wen Rlerr] is benzyloxy, it
may for exanple conveniently be performed by hydrogenation in the presen-

ce of a catalyst, e.g. Pd on charcoal. This reaction nmay be car- ried out
in a solvent, *for e%&nple Ritoal cohol, at a tenperature M.P.

104 0CH; pentyl 107 °

105 OH pentyl 155 ¢

106 OH 3-benzimidazol-2-yl-propyl 150 ° (%)

107 f OCH;, 3-benzimidazol-2-yl-propyl 98 ° (F)

By following a procedure as discloseed above, the compounds of
formula IE

(IE)

wherein R; and R’;, are as defined in Table V below, may be
prepared.
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-'15 - of fromroomtenperature to 60[err]C. Rlerr] may be

al koxy, substituted al koxy, al kenyl oxy or benzyl oxy. Process step e)
may e.g. be effected by reacting a conpound of formula | wherein R err]
I's hydroxy with an acyl halide, preferaldky- acyl chligoipg2 Conpounds of
formula | wherein Rerr] is pyri dyl - car bonyl oxy may be prepared by
reacting a conpound of formula | wherein Rerr] is hydroxy with a

ni cotine acid halide. The reaction may conveniently be perforned in a
sol vent such as trifluoroacetic acid or trifluoronethane sulfonic acid.
Starting materials of formula Il or Il are either known or may be
prepar ed anal ogously to nethods known EBHEJ acticed in the

Ex. R, R'10 M.P.
108 H pentyl amorph
109 H phenethyl 192 °
110 CH, pentyl 195 °
111 H CH, CH,NHCOC¢Hs 220 °
112 H benzyl 203 ¢

EXAMPLE 113: (7-Azaindole)-3-carboxaldehyde
amino({pentylamino)methylenehydrazine
M.p. = 78 ° (Sintering).

EXAMPLE 114: 5-Hydroxy-6-fluoro-indole-3-carboxaldehyde amidino-

hzdrazone
M.p. = 168 ° (F).

5~(Dimethylphosphine oxide)-indole~3-carboxaldehyde, used as
starting material for the production of the compound of

Example 52 may be prepared according to Example 4 d) from indol-
5-dimethylphosphine oxide.

Indole-5-dimethylphosphine oxide may be prepared as follows:
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art. For exanpl e conpounds of formula Il wherein Wis -NRerr]-
be prepared according to the follow ng reacti on schene:

[rtt]

- 33 - 100-7732

EXAMPLE 115: Indole-5-dimethylphosphine oxide

a) N-benzyl-indoline-5-(dimethylphosphine oxide)

b)

c)

A solution of t-Buli in hexane (10 mmol, 1.7M) is added at

- 78 ° to a solution of 5-bromo-N-benzyl-indoline (5 mmol) in
30 ml ether. After 10 minutes a solution of ClPO(Me)2 (10
mmol) in 10 ml THF is added thereto. The reaction is allowed
to warm up to room temperature over 6 hours. Water and AcOEt
are added, the organic layer is separated and the aqueous
phase is extracted with AcOEt. The combined organic phases
are wvashed with brine, dried and the solvent is evaporated.
The residue is chromatographied over S$i02 (eluant :
CH,Cl,/MeOH 95:5) to yield the a) title compound.

M.p. = 180 °.

indoline-5-(dimethylphosphine oxide)

A solution of compound a) (1.5 mmol) in 20 ml MeOH containing
0.2 g Pd/C is hydrogenated over two hours. The solution is
filtered over Hyflo and the solvent is evaporated to yield
the b) title compound.

indole-5-(dimethylphosphine oxide)

A solution of compound b) (1.5 mmol) in 25 ml xylene '
containing 100 mg Pd/C is refluxed for 3 hours. The solution
is filtered over Hyflo and the catalyst washed with CH;Cl,.
The solvent is evaporated to yield the c¢) title compound.
M.p. = 195 °.

5-Hydroxy-benzothiophene-3-carboxyaldehyde and 5-methoxy-

benzothiophene-3-carboxyaldehyde used as starting materials for
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- .16 - Compounds of fornula |V above may be conveniently prepared by
reacting a conmpound of fornmula V with a Bredereck reagent, for exanple
(CH3) 2NCH(CCH3) 2, in the absence of a solvent or in the presence of a

sol vent such as pyrrolidine, followed b4 eduction, forl08xaMfe with
hydrogen in the presence of a palladiumcatalyst or wth hydrazine in the
presence of Raney nickel. Conmpounds of fornmula Il wherein Wis -NR err] -
may conveniently be

the preparation of the compounds of Examples 104 to 107 may be
prepared as follows:

EXAMPLE 116: 5-Methoxy-benzothiophene-3-carboxyaldehyde

a) (4-methoxy-benzyl) acetonyl sulfide

0.165 Mol sodium hydride is added portionwise at 0 ° to a
solution of 4-methoxy-thiophenol (0.15 mol) in 300 ml THF.
After 1 hour chloracetone (0.165 mol) is added. The mixture
is stirred overnight at room temperature. Thereafter the
solvent is evaporated and the mixture is dissolved in CH,Cl,
and vashed with 2 N Na,CO;. The organic phase is dried and
the solvent is evaporated to yield the title a) compound

wvhich is used without further purification.

b) 3-methyl-5-methoxy-benzothiophene

0.15 Mol of compound a) is added over 1 hour at reflux to a
solution of polyphosphoric acid (0.17 mol) in 1 liter chloro-
benzene. The solution is stirred at reflux overnight. The
mixture is filtered and the filtrate is evaporated. The crude
product is chromatographied over 5i02 (eluant : hexane) to
yield the title b) compound.

c¢) S-methoxy-3-bromomethyl-benzothiophene

0.01 Mol NBS and a crystal of dibenzoylperoxide are adﬂed to
a solution of compound b) (0.01 mol) in 60 ml tetrachloro-~
carbone. The mixture is stirred at reflux for 1.5 hours. The
suspension is filtered and the filtrate is evaporated. The
resulting oil crystallizes on cooling and is used without
further purification.
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produced by submtting a conpound of fornula IV to a nodified Vil sneier
reaction and then al kylating or acyl ating. The nodified Vil sneier
reaction may be perforned by using a di- methyl alkylamde in the presence
of POCl[err], according to nethods know33in the art. AIOPFaTII20ON or
acylation may be effected in a known manner, for exanple in the presence of
a base, e.g. Kerr]CJerr] or CJerr]Herr]MBr, in a solvent such as

di met hyl f or mam de or tetra- hydrofurane. Conmpounds of formula 11l wherein

B is a radi cal)ofs-metRéiyabéibo thisptRhE-X2akBoxd1B6kydehan - SR20 nay
conveni ently be prépared by 1Teacting a conpound-of——f ornul a Vi
[err] (V1)

0.09 Mol hexamethylene tetraamine is added to a solution of

compound c) (0.08 mol) in 150 ml chloroforme. The mixture is
stirred at reflux for 6 hours. Ether is added to the
suspension after cooling and the solid is isolated by
filtration. The residue is dissolved in 100 ml 50 % CH;COOH
and the mixture is refluxed for 3 hours. 130 ml water and

23 ml concentrated HCl are then added and the mixture is
refluxed for 5 further minutes. The mixture is cooled with
ice. The title d) compound crystallizes is isolated by
filtration and washed with water.

M.p. = 50 °.

EXAMPLE 117: 5-hydroxy benzothiophene-3-carboxaldehyde

A solution of BBr3 (0.07 mol) in 15 ml CH,Cl, is added at 0 ° to
a solution of 0.014 mol 5-methoxy-benzothiophene-3-carboxaldehyde
in 80 ml CH;Cl,. After 4 hours 2 N Na,C0O; is added until pH = 7.
The organic solvent is evaporated and the suspension is filtered.
The solid is washed with water to yield crude title compound
wvhich is recrystallized from CH;0H/H,0.

M.p. = 200 °.

The compounds of formula I and their pharmaceutically acceptable
salts (hereinafter referred to as compounds of the invention)
exhibit pharmaceutical activity and are, therefore, useful as

pharmaceuticals.
In particular, compounds of the invention have a stimulatory
effect on gastrointestinal motility as may be shown in standard

test models, for example as follows:

Monopolar electrodes are implanted on the serosal side of the gut
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wher ei n Rlerr] is as defined above and
- 17 - Rlerr] is either -NR[err]R [err] or -NHNH err]

- 36 - 100-7732

wall along the small intestine of Beagle dogs. From these elec-
trodes, signals are fed into a preamplifier and filtered for the
registration of low and high frequency potentials, in order to
separate slov waves from spikes. The number of spike bursts
ocurring in 2 min. periods are determined. From this the follo-
wing data are extracted: duration of phase I - III, interval
between 2 consecutive phase III blocks, propagation velocity. One
or two cycles are recorded prior to drug administration which is
done subcutaneously 10-15 min after a Phase III has passed the
most distal electrodes. Control experiments are performed routi-
nely by means of solvent administration. In fed dogs, the number
of spikes per 30 min. is determined additionally. In this test
the compounds of the invention stimulate myoelectric activity at

dosages of the order of from about 0.001 to 10 mg/kg s.c.

Furthermore, the stimulatory effect on gastrointestinal motility
of compounds of invention is also indicated e.g. by their effects

on the peristaltic reflex in the isolated guinea-pig ileum.

Male guinea-pigs, 200-400g are stunned and bled. Segments of ter-
minal ileum, 4-5 cm long, are removed and suspended as described
by Trendelenburg in Arch. Exp. Path. Pharmakol., 81, 55-129
(1917), in a 20 ml organ bath under an initial load of 1 g. The
tissue is bathed with a modified Krebs solution (NaCl 118.6;
CaCl; 2.7; RCl1 4.7; KH,PO, 1.2; MgSO; 0.1; NaHCO; 25.0; glucose
5.6 mM), maintained at 37°C and bubbled with 5% CO, in oxygen.
Peristalsis is elicited for 30 s by increasing the intraluminal
pressure from zero by 1 to 4 cm H,0. Measurements are made of
longitudinal muscle responses by using an isotonic force-displa-
cement transducer and of circular muscle activity by employing a
pressure transducer. The area under the curve (AUC) of peristal-
tic contractions is determined and concentration response curves
are established by plotting the AUC representing the circular

and longitudinal muscle activity. Each preparation is used as its
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ei.ther with hydrazine when Rlerr] is -NR[err]R [err], or with an anine of
formula NHRerr]R [err] when Rl err] is -NHNH err]. The reacti on may

advant ageously be carried out by heating at reflux tenperature. It nay be
conveniently perfornmed in a solvent, fonyexanple an al gghoj73uch as

met hanol or ethanol, water or dinethylformam de, in the absence or in the
presence of a basic conpound, for exanple potassium hydroxi de or carbonate.
Conmpounds of fornmula I1l wherein Bis a radical of forrmula (b) wherein X2

by ST ™Y SAMERLEY, YaliSgPERPBREE Y 8 UL B §U &SRR Of formua
(VI) administration of the compounds to be tested as 100%. Compounds

to be tested are added to the serosal side and are left in

contact with the tissue for 15 min. In this test compounds of the
invention have a stimulatory effect on the peristaltic activity

at concentrations of the order of from about 10-19 M to 10-7 M.

Compounds of the invention are therefore useful for the treatment
of gastrointestinal motility disorders, for example to normalize
or to improve the gastric emptying and intestinal transit in sub-
jects having a disturbed motility, e.g. gastro-oesophageal reflux
disease, decreased peristalsis of the oesophagus and/or stomach
and/or small and/or large intestine, or to treat oesophagitis,
gastroparesis, dyspepsia, non-ulcer dyspepsia, pseudo-obstruc-
tion, impaired colonic transit, ileus, irritable bowel syndrome,
constipation, epigastric pain, postoperative gut atony, recurrent
nausea and vomiting, anorexia nervosa or dyskinesias of the

biliary system.

Furthermore the compounds of the invention are also indicated for
use in the treatment of dyskinesias of the urinary bladder, the
modulation of cortisol/aldosterone release, or for improving

memory and learning.

For the above uses the required dosage will of course vary depen-
ding on the mode of administration, the particular condition to
be treated and the effect desired. An indicated daily dosage

is in the range of from about 0.01 to about 3 mg, e.g. from about
0.01 to about 1 mg for parenteral use, and of from about 0.1 to
about 3 mg for oral use, conveniently administered once, in
divided dosages 2 to 4 x/day, or in sustained release form. Unit
dosage forms for oral administration accordingly comprise from
about 0.0025 to about 1.5 mg active ingredient (i.e. compound or

pharmaceutically acceptable salt of the invention) admixed with
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Wit h a R20-vyi el di ng conmpound, in accordance wi th known nethods. | nsof ar

as the production of the starting materials is not particularly described,
t he conpounds are known or may be prepared anal ogously to methods known and

practiced in the art, or as disclosed i mghe follomﬁngAﬁ#? %g : The
foll owi ng exanples are illustrative of the invention. tenperatures are
in[err] C - 18 -

an appropriate solid or liquid, pharmaceutically acceptable,
diluent or carrier therefor.

In accordance with the foregoing the present invention also
provides:

i) A method for treating gastrointestinal motility disorders,
e.g. by stimulating the motility of the gastrointestinal
system, dyskinesias of the urinary bladder, modulating
cortisol/aldosterone release or improving memory and
learning in a subject in need thereof, which method
comprises administering to said subject an effective amount
of a compound of the invention or a pharmaceutically

acceptable salt thereof.

It has further been found that compounds of the invention have an
antiserotoninergic effect specifically at the 5-HT, receptors as

may be shown in standard test models, for example as follows:

The isolated longitudinal muscle of the guinea pig ileum with its
adhering myenteric plexus is a well established model which
permits investigations of the mechanism of action of various

neurotransmitters.

Method

Male guinea pigs (200-400 g) are killed by a blow on the head and
exsanguinated. A length of small intestine is removed about 2 cm
from the ileo-caecal valve. The ileum is stretched over a glass
rod and the mesentery is carefully removed. By strocking tangen-
tially away from the mesenteric attachment with a wad of cotton
wool, the longitudinal muscle layer is separated and stripped
from the underlying circular muscle. Longitudinal muscle strips,

3-4cm length, are mounted in a 10 ml organ bath containing Tyrode
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The f ol

| ow ng abbrevi ations are used: THF = tetrahydrofurane DW
dinmethylformamde EtOH = ethanol MeOH = nethanol AcCEt = ethyl
acetate (F) = foamng (S = sintering
- 19 - -39 - 100-7732

solution at 37°C and bubbled with a 5% carbon dioxide in oxygen.
The Tyrode solution is of the following composition (mmol/l):
NaCl 137.0; CaCl; 1.8; KCl 2.7; MgCl, 1.05; NaHCO; 11.9; NaHPQ,
0.4; glucose 5.6; and methysergide 0.1uM. The strips are maintai-
ned under a resting tension of 500 mg. Contractions are recorded
with an isotonic pendulum lever. After equilibration for 30 min a
set concentration of carbachol is applied in 10 min intervals un-

til a consistant reaction is achieved.

Production of the concentration/reaction curve

Non-cumulative concentration-response curves for 5-HT are esta-
blished by adding increasing concentrations of the agonist to the
organ bath at intervals of at least 15 min. Preceding experiments
showed that the intervals wvere long enough to avoid tachyphyla-
Xis. Each concentration is left in contact with the tissue for 1
min. Each strip is only used to record two concentration-response
curves; the first for 5-HT alone and the second for 5-HT in the
presence of a set concentration of antagonist, each strip thus
serving as its own control. Antagonists are allowed to preequili-
brate for at least 10 min prior to addition of S-HT. The contrac-
tions expressed as percentage of the maximal response to 5-HT ob-
tained from several preparations are plotted as mean values in
order to obtain log-concentration-response curves. Inhibition
constants are expressed in the form of pA; values which are gra-
phically determined according to conventional methods (Arunlak-
shana et al, 1959, McKay 1978).

In this test 5-HT elicits a concentration-dependent contractile

effect. 5-HT induces its major contractile effects in the longi-
tudinal muscle strip of the guinea pig ileum by releasing subs-

tance P from nerve endings within this tissue. Its effect is me-
diated by two different 5-HT receptors. At low concentrations

5-HT activates a neuronal receptor which causes substance P re-

his Sheet Has Been Replaced

AR




EXAMPLE 1: 5-Hydroxy-i ndol e- 3- car boxal dehyde ani no[ 3- (2' -
pyrrolidinone-1'-yl)-propyl am no] net hyl enehydrazone To a solution of 0.9
g 5-hydroxy-i ndol e- 3- car boxal dehyde di am no- net hyl enehydrazone (4.1 mmol)
in 10 mM THF containing 2 mM DV and Q. 9oml Et 3N (6.2 mgpl)7¥re added at
roomtenperature 1.3 g 3-(2' -pyrrolidinone-1"-yl)1-bronopropane (6.2 mol).
The m xture is stirred at 50 [err] overnight. The m xture is then cooled to
roomtenperature and the solvent is evaporat ed. The residue is

chr omat ogr apthgeOVﬁEe §éggra(t%hu fsrandd ye 6(1 Fg ,r?ﬁrnr ](1f %‘g}ﬁtﬁﬁﬁe Mass

yield the title conpound as cr al's.
spectrum m z (?@P&PFS/@nﬂnt@ﬁs F@-l}%es 83 rslea.ﬂerf myylcﬂxbhﬂe WBOYh s168. 2

(20); 143.2 (3§auent1ﬁ>g%WL£cea méagwmxxebermhs fbcs@éob%aérﬁo%ﬁxd@scle

am no(N-net hyl - N h | am no) net enehydrazone
sol ution of 0°%gSyasd BEhDgs GRout rFGBFéa%le’ar @dxg}ﬂ’@ﬁy%@centratmns 5-HT

am no( N- et hyhet[‘i-vlaeé& ¥ agtote) AeddonbEnccly 62280 (résdl t¥TRh )rd18add O there
| s added 0. 25 s]tance Pd/C he 3 erigdnogflsslxbrs]¥gr{c%gsnat e Suernight at 45

sé ac
C. Afterwards®the suspeﬁgl%arlll receptors on
smooth muscle cells and thereby exerting contraction.

Compounds of the invention block preferentially the high affinity
5-HT; receptors thereby inhibiting 5-HT-induced contraction e.g.
at concentrations from about 10-% to about 10-6 mol/l. They exert
less antagonistic activity at the low affinity 5-HT; receptor

sites.

Compounds of the invention are therefore useful for the treatment
of gastro-intestinal motility disorders such as tachygastria,
problems of gastric emptying due to tachygastria, irritable bowel
syndrome, intestinal spasms, intestinal cramps, constipation due
to increased large intestinal tone, gastro-oesophageal reflex

disease and dyskinesias of the biliary systenm.

Compounds of the invention also inhibit gastric lesions induced
by necrotizing agents as indicated in standard tests, e.g. using

rats with ethanol-induced gastric lesions.

The tests are carried out employing male rats (200-250 g) fasted
overnight but with free access to water. The test substance

is administered s.c. or orally by a metal stomach tube. Abéolute
ethanol is given orally 30 min after administration of the test
substance and the animals are killed 1 hour later. The stomach is
cut open along the greater curvature and pinned flat. Hemorrhagic
erosions are quantified in two ways: area and length of the

erosions.
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filtered over silica gel, the solvent is evaporated and the residue is
chromat ographi ed over silica gel (eluant: toluene/EtOH/ NH err] 85 : 15 : 1)
to yield the title conpound. The pure material is crystalized from

CH err]C[err]/Hexane 2 : 8. Mp. = 110 4lerr] C (sinterigogy7iass spectrum
mz: 329 (M, 40); 128 (40); 111 (60); 73 (50). The starting materials
may be produced as foll ows: a) To a solution of 3.2 ¢

5- benzyl oxy-i ndol e- 3 carboxaldehyde (12 7 mol) and 5.0

1- (N- et hyl - N-Ogep éaﬁlrﬂ 1 A5 N& rgl odi de {1# mTD|) in
100 Ml MeOH are ad S :5 ﬁ ng onto%/q 0 2UAEFE p .
After 2 hours, compound at a dosage of from ca. O 1 ug/kg to 10 mg/kg, subs-

tantial inhibition of the gastric lesions induced by ethanol is

observed compared with results for control groups receiving pla-

cebo in lieu of the test substance.

Compounds of the invention are accordingly indicated for use in
the prophylactic or curative treatment of gastrointestinal disor-

ders such as peptic ulcer diseases.

The compounds of the invention are further indicated for treating
diarrhea, inflammatory diseases of the stomach and bowel, e.g.
gastritis, duodenitis, including inflammatory bowel disease,
nausea and vomiting. Furthermore they are also indicated for the
treatment of arrhythmias, tachycardia, dyskinesia of the urinary
bladder, e.g. incontinence, for reducing the occurrence of

stroke, or for modulating stress responses.

For the above uses the required dosage will of course vary de-
pending on the mode of administration, the particular condition
to be treated and the effect desired. An indicated daily dosage
is in the range of from about 5 ug to about 5 mg for parenteral
use, and of the order of from about 0.1 to about 100 mg for oral
use, conveniently administered once, in divided dosages 2 to 4
x/day, or in sustained release form. Unit dosage forms for oral
administration accordingly comprise from about 0.025 to about 50
mg of a compound of the invention admixed with an appropriate
solid or liquid, pharmaceutically acceptable, diluent or carrier

therefor.

In accordance with the foregoing the present invention also

provides:

ii) A method for the treatment of any of the above mentioned
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©20 - the solvent is evaporated and the residue taken up in AcCEt.
The solution is washed with a solution of Na[err]Cerr] (2N). The

organic layer is dried over sodiumsulfate and the solvent is

evaporated. The residue is chromatograpfy ed (eluant: q1g0_-F9kpene/ Et OH NH3

85:15:0.5) to yield the title conpound. Mass spectrumm z (relative
intensity): 420 (M+, 100); 330 (7); 249 (4); 172 (16). b)
1- (N- Met hyl - N- heptyl ) - 3- N' -am noguani di ne, hydroi odi de A sol ution

containing 4.7 | sot hi,osem car bazjde od| 20 mmol )
and 3.7 m N—rreth S°N§ t°§|%ﬁﬁ% gions 1??25Hh%?3t th f§6 ﬂ'al"(ngTs
refluxed for 6 hommskdem;:nsessahmﬁm@lnermgt hen;adcboélmdeto alnoefmacemmrat ure
and the sol vent p t .

1- (N- et hyl - N- he ?mquké gﬁ(‘% %r?po%gd ok 3“1@ 1%vant1on &r Bhardnaaeutxfﬁll)lﬂ esul ting

I ne
crude material isaenspgable S#bfr tbheecrf-ext step wit hout further purification.

Furthermore it has been found that the compounds of the invention
have an antagonist effect at the central 5HT-1C receptors.

Compounds of the invention have a potent binding affinity to
central 5HT-1C receptors as e.g. measured according to the method
disclosed by D. Hoyer et al., Eur. J. Pharmacol., 118, 13 - 23
(1985).

Compounds of the invention antagonise the hypolocomotion induced
in rats by administration of m-chlorophenyl-piperazine (mCPP)
according to the method disclosed by G.A. Kennett and G. Curzon,
Br. J. Pharmacol., 94, 137 - 147 (1988). In this test compounds
of the invention counteract the mCPP induced locomotion after

administration at dosages of from about 0.1 to 30 mg/kg p.o.

Compounds of the invention are therefore useful for the
prophylactic treatment of migraine or for the treatment of
psychiatric disorders e.g. anxiety, obsessive compulsive
disorders, panic attacks, depression, bulimia, schizophrenia,

situations of increased intracranial pressure and priapism.

For the above uses the required dosage will of course vary depen-
ding on the mode of administration, the particular condition to
be treated and the effect desired. An indicated daily dosage

is in the range of from about 0.5 to about 300 mg, conveniently
administered once, in divided dosages 2 to 4 x/day, or in

release form.
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EXAMPLE 3: 5- Hydroxy-i ndol e- 3-car boxal dehyde am no(N-cycl o-
hexyl ur ei do) net hyl enehydr azone To a solution of 0.8 g
5- hydr oxy-i ndol e- 3- car boxal dehyde di am no- net hyl enhydrazone (3.7 mmol) in
20 M DWF is added over 5 min. at 0 a g®lution of 0.510b-78¢l ohexyl
I socyanate (4.0 mml) in 5 mM DWMF. The solution is stirred for 4 hours. The
solvent is then evaporated and the r.esi due chronmat ographi ed (el uant:
Tol uene/ Et OH/ NH3 85:15:0.5) to yield the title conmpound as crystals. Mp. =
135 [err] (foaming). Mass spectrumniz (relative intensity): 343 (M,
100); 244 (50); 218 (85); 159 (33).

In accordance with the foregoing the present invention also

provides:

iii) A method of prophylactic treatment of migraine or for
treating psychiatric disorders in a subject in need thereof,
vhich method comprises administering to said subject an
effective amount of a compound of the invention or a

pharmaceutically acceptable salt thereof.

Compounds of the invention also have an agonist effect on
SHT-1D receptors. Their binding affinity to SHT-1D receptors has
been determined e.g. according to the method disclosed by

C. Vaeber et al., Naunyn-Schmiedeberg’s Arch. Pharmacol., 337,
595 - 601 (1988).

The agonist effect is further demonstrated in the following

assay:

Anterior cerebral arteries are excised from pig brains obtained
from the local slaughterhouse. Circular segments of 3-4 mm length
are mounted between two L-shaped metal prongs and placed in
temperature-controlled (37° C) organ baths filled with Krebs
solution that is continuously gassed with 5% C02 in oxygen.
Agonist-induced vascular contractions are measured isometrically.
In order to measure only 5-HT1D receptor mediated effects,
ketanserin (10-7 M), vhich prevents contractions via 5-HT2
receptors, is added to the bath solution. Compounds of the
invention induce vascular contractions at a concentration of from
1019 to 10-5 M, particularly 10-% to 10-7 M.

Compounds of the invention are therefore useful in treating
conditions associated with cephalic pain, in particular in the

treatment of migraine, cluster headache, chronic paroxysmal
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EXAMPLE 4: 5-Hydroxy-6-fl uoro-indol e-3-carboxal dehyde
am no( pentyl am no) net hyl ene hydrazone

foll owi ng the procedure of Exanple 2. Mp. = 125 [err] (foaning)

The title conmpound is prepared by

5- Benzyl oxy- 6-fl uoro-i ndol e- 3- car boxyal dgghyde used as ﬂ? mat eri al may
be produced as foll ows: a) 2-Nitro-4-fluoro-5- benzyloxy t ol uene To
a solution of 85.6 g 2-nitro-4-fluoro-5-hydroxy-tol uene (0.5 nmol) in
1300 mM acetone are added at roon1tenperature 138 g Klerr]Cderr] (1.0
mol). 72 m benzyl brom de (0.6 nol) are then added dropw se over 1
hour and the P@‘E%/ﬂ"@f‘h‘b ar‘?fix?%ﬁdécﬁ’% ass°°’sattie9r‘é‘d oIl ghtdigprars. amhdnsol vent

i s evapor at ed adhekitalteng ther Saipdots taakediadpd i thefeddh.. The precipitate is

renoved by

For the above uses the required dosage will of course vary depen-
ding on the mode of administration, the particular condition to
be treated and the effect desired. An indicated daily dosage is
in the range of from about 0.5 to about 300 mg, conveniently
administered once, in divided dosages 2 to 4 x/day, or in

sustained release form.

In accordance with the foregoing the present inveation also

provides:

iv) A method for treating conditions associated with cephalic
pain, e.g. as indicated above in a subject in need thereof,
wvhich method comprises administering to said subject an
effective amount of a compound of the invention or a

pharmaceutically acceptable salt thereof.

The compounds of the invention may be administered by any conven-
tional route, in particular nasally, enterally, preferably oral-
ly, e.g. in the form of tablets or capsules, or parenterally e.g.
in the form of injectable solutions or suspensions or in a suppo-

sitory form.

The compounds of the invention may be administered in free form
or in pharmaceutically acceptable salt form. Such salts may be
prepared in conventional manner and exhibit the same order of
activity as the free compounds. Suitable pharmaceutically accep-
table salts of the compounds of the invention include for example

the hydrochlorides.

Furthermore the present invention also provides:
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filtration and the solution is washed with water. The organic | ayer

dri ed over

\ sodium sul fate, the solvent evaporated and t he residue
crystalized from hexane to yield 2-nitro-4-

Mp. =95 [err]. Mass spectrum nl z: ,261 (M), b) -77
2-[1'- (N, N-Di net hyl am no) - et hen-2' -yl ] - 4- benzyl oxy- 5- fﬁagro}Z
A solution of 126 g 2-nitro-4-fluoro-5-benzyl oxy-tol uene

ni trobenzene

i's

fl uor o- 5- benzyl oxy-t ol uene.

(0.48 mol) in 200 g bis-dimethyl am no-t-but oxy-net hane (1.15 nol) is
stirred overnight at 90 . Afterwards the solvent is vaporateg and t he
resi due cryst# |zéd°9"fP8H1“I\/é¥§-lthe mt’%‘"y*Pél%Ftahéhi})"’af:?‘!qléaibhﬁﬁﬁ?ﬂa i1 ed

crystals.

M

p. = %46t [tdeFdof, for MaeSaspephdrmacelzcaBl@.gMin any of

the methods as indicated above;

vi) A pharmaceutical composition comprising a compound of the
invention as hereinbefore defined, or a pharmaceutically
acceptable salt thereof, together with a pharmaceutically
acceptable diluent or carrier therefor. Such compositions
may be manufactured in conventional manner, e.g. by mixing

of the ingredients.

Compounds of formula I wherein R; is hydrogen, A is -N= or -CH=
and Z is -CH=, or wherein R; is H, A is -CH=, Z is -N= or -CH=
and Rs is hydroxy or C;.galkoxy have e.g. a stimulatory effect on
gastrointestinal motility and are therefore useful in the method
of the invention for treating motility disorders, e.g. by
stimulating the motility of the gastrointestinal system as
indicated above, for treating dyskinesias of the urinary bladder,
modulating cortisol/aldosterone release or improving memory and

learning. Compounds of Examples 13 and 108 are preferred.

Compounds of formula I wherein R; in W and/or R; in A is other
than hydrogen have e.g. an antiserotoninergic effect specifically
at the 5-HT, receptors and inhibit gastric lesions induced by ne-
crotizing agents and are therefore useful as an antiulcer or an-
timotility agent in the method of the invention for treating gas-
trointestinal disturbances and for the prophylactic or curative
treatment of peptic ulcer diseases. They are also indicated for
treating diarrhea, inflammatory diseases of the stomach and
bowel, e.g. gastritis, duodenitis, including inflammatory bowel
disease, nausea and vomiting, arrhythmias, tachycardia,
dyskinesia of the urinary bladder, e.g. incontinence, for
reducing the occurrence of stroke, or for modulating stress

responses. Compounds of Examples 89, 90 and 97 are preferred.
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S22 - c) 5-Benzyl oxy-6-fluoro-indole A solution of 9.5 g b)

conpound (30.0 mmol) in 150 m tol uene and 30 ml THF containing 1 g
Raney ni ckel is hydrogenated at roomtenperature. After 4 hours the
suspension is filtered over hyflo agg the solvent ijgpevmporated. The
residue is chr omat ogr aphi ed under nedi um pressure (eluant: Toluene) to
yield the b) title conpound which is crystalized from hexane. Mp. =
126 . Mass spectrum m z: 241 (M+). d)

5- Benzyl oxy- 6-f | uor o-i ndol e- 3- car boxal dehyde 3.3 mM POCl[err] (36.0

mol ) are added dropwise at O [err] to 14 n
Compounds of formula I wvherein Ry is hydrogen, hydroxy,

C;-salkoxy or nitro, R; is hydrogen, chlorine, bromine or
Cy-gsalkyl, Z is ~CR4= wherein R, is hydrogen, C;_galkyl, chlorine
or bromine, A is -CRy= wherein R, is hydrogen or C,_salkyl,
preferably those wherein B is a radical of formula (b), R’;,
being C;.;,alkyl or C;_galkyl substituted by NH-CO-phenyl or
benzimidazolyl, have e.g. an antagonist effect on central 5HT-1C
receptors and are therefore useful in the prophylactic treatment
of migraine and in the treatment of psychiatric disorders e.g.
anxiety, obsessive compulsive disorders, panic attacks,

depression or bulimia. Compound of Example 38 is preferred.

Compounds of formula I wherein Rs is hydrogen, hydroxy,
C;-salkoxy, carboxy, C;_galkoxycarbonyl, CONR,R;,
SO,NH(C;.galkyl), C;_galkyl substituted by S0,C;._galkyl, or
PO(Cy.4alkyl),;, W is NH, A is -CH=, Z is -CH= and R; and R¢ are
each hydrogen, particularly those wherein B is a radical

N

/

AN

H
\ or a radical (b) wherein X, is C,.;,alkyl or
N

-CONH-C4H;,, have e.g. an agonist effect on 5HT-1D receptors and
are therefore useful in treating conditions associated with
cephalic pain, e.g. as indicated above. Compound of Example 63 is

particularly preferred.
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DVF (180.0 nmol). After 15 mn. a solution of 7.30 g of the c) conpound
(30 mol) in 14 M DW is added dropw se over 10 mn. The mxture is
stirred for 1 hour at roomtenpe- rature, then diluted with cold water
and a solution of 7.2 g NaOH in 50 47 -water is then®ddgzl dropw se. The
precipitate Is filtered and washed with water. The resulting solid is
chromat ographi ed over SiQ2 (eluant: CHerr]CJerr]) and crystalized
fromether to yield the d) title conpound. Mp. = 190 Mass spectrum

m z (re|ati\émnsity): 269 (Mk, 72): 178 (20): I?S ‘mB R¢p10) ;
65 (38). 5:  5-Hydroxy-indol e- 3- car boxal dehyd H -
am do) net hyl enehydr azone To a solution of 0.5 ¢ mmm

S5- hydr oxy-i ndgl ea 3-Habixdsdedtndea di am no- net hyl enehydrazone (2.3 mmol) in
5 mM DVF are added dropwi se a solution of 0.4 nml butanoic anhydride (2.5

mol) in 5 m DW. After 7 hours at roomtenperature the solvent is
evaporated and the residue is q;zr%romat ogr aphi ed over Si2 (eluant: Tol uene/-

l Y— NH-B
/

A~ (I)
/ X
R

W
2

wvherein

W is S or -NR,- wherein R; is hydrogen, C,.¢alkyl or acyl,

R; is hydrogen, halogen or C;_galkyl,

Rs is hydrogen; halogen; C,_galkyl; hydroxy; nitro; amino;
C,-4alkylamino; acylamino; C,.galkoxycarbonyl; SO;NR,R;
wherein each of R, and R, independently is hydrogen or
C,-g¢alkyl; cyano; or trimethylsilyl;

or, when A is -CR;=, Rs is also C;_galkyl substituted by
-80,-C, _galkyl, -SO,NR,Rp, -CONR,R,, -NH-S0,-C;_salkyl,
-N(C; -galkyl)-S0,-(C,.salkyl), -NR,R’y wherein R’} is
hydrogen, C;_galkyl, C3_;cycloalkyl, C;.galkenyl, phenyl or
phenyl-C;_3alkyl wherein the phenyl ring is optionally
substituted, C,_galkoxycarbonyl, -PO(C,_salkyl), or a
heterocyclic radical; carboxy; CONR,R,; -PO(Cy.salkyl);;
OCONR.R4, wherein each of R. and Ry independently is
C;-¢alkyl; or a heterocyclic radical, .

Rg is hydrogen or, when Rs is OH, Rs is hydrogen or halogen,

A is -CR,= wherein Ry is hydrogen, halogen, hydroxy or
C,.¢alkyl or, vhen Rs is hydrogen or hydroxy, Z is also -N=,

A is -N= or -CR,= wherein Ry is hydrogen, halogen, C;.gsalkyl
or C;.galkoxy,

or R; and R; together represent ~(CH;),- oOr -X3(CH;)p~ vherein m

AT



23 - Et OH/ NH3 85:15: 0. 3). The title conpound is thus obtained and

preC|p|tated fron1he Reed= 90 [err] (foam ng). Mass spectrumniz
(relative inte 16) 217 (8); 200 (4); 158 (30); 98 (100);
70 (46). EXA ‘mm oxy I ndol egg3=car boxal dehygw-amno-
(pentylan1no)net e trifluoroacetate Mp. = 138 . EXAMPLE 7:
5- Hexanoyl oxy- |ndole 3- car boxal dehyde

am no( pent yl am no) net hyl enehydrazone trifl uoroacetate
is 2, 3 or 4, p is 2 or 3 and X3 is 0, S or -N(C;_galkyl)-,
X; being attached to the 6-membered ring,
X--Y is -CRg=N- or -CH(Rg)-NH- wherein Rg is hydrogen or
C;-salkyl, and

B is a radical of formula (a) or (b),
(CH,) R,
o) l
(a) (b)
vherein
n is 1 or 2,

A is C=0 or CH,,

X1 is S, NR;; or CR;;R;3, wherein R;; is hydrogen or acyl, each
of R;; and R;; independently is hydrogen, C;_,;alkyl or
Cs-7cycloalkyl,

R;o 1is hydrogen; C;.;;alkyl; C;.galkyl substituted by hydroxy,
aryl, aryloxy, adamantyl, a heterocyclic radical,
~NR; 5-C0-R;¢ or -NH-SO,-aryl; Cs.,cycloalkyl; aryl; adaman-
tyl; acyl; or -CONHR,,,
wherein Ry, is C;.;galkyl, Cs.;cycloalkyl, Cs_ycycloalkyl-

~C;.4alkyl, aryl, arylC;_jalkyl or a
heterocyclic radical,

R;s5 is hydrogen or C;.,alkyl, and

R;¢ is C;.galkyl, Cs.;cycloalkyl, Cs.scycloalkyl-
Cy-galkyl, aryl or arylC,.,alkyl,
and
X, is -SR;¢ or -NR3R';; wherein R;q is C;.galkyl, R; is hydro-
gen or C;_salkyl and R’;¢ has one of the significances given
for R;q above, or R; and R’;, together with the nitrogen
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To a solution of 1.0 g 5-hydroxy-i ndol e- 3- car boxal dehyde-
am no( pentyl am no) net hyl enehydrazone (3. 5 mml) in 10 M CF3CO2H there is
added 0. 72 Tﬁlsfﬂletx HaBdec Rdpteddde (5.2 nmmol ) at C. After 3 hours the

reaction is NNa[err]Cq r] andthe M ¥dod s stirred for
20 mn. AcCE um’mm y ﬁ 7932
err

the organic yer is separated, washed W th
brine and dried over ]S err]. The solvent is evaporated and the
residue is washed with ether to yield the crystaline title conpound. Mp. =
205 [err]. Mass spectrumm z: 385 (M+, 20); 160 (30); 158 $25) 69 (100).
By fol | owing a praiesdi® ehash dibey| arscdt tasbed, farfed conpburds / TIETPEFsful a | A

[err] saturated or non aromatically unsaturated heterocycle which
may comprise a further heteroatom selected from N, S and 0

and which may be further condensed to a benzene ring,

provided that

i) when B is a radical of formula (b), only one of Ry
and R’;, can be other than hydrogen and X; can be
-SR;o only when R;, is hydrogen, and

ii) Rs is other than hydrogen when B is a radical
NH NHR’,,

wvherein R’;, is 4-methylphenyl as aryl, each of Z and A
is -CH=, W is -NH-, R, and Rs are each hydrogen and
X-~--Y is CH =N-

and a physiologically-hydrolysable and -acceptable ether or
ester thereof when Rgs is hydroxy, in free form or in salt

form.

2. A compound of formula I

Rs
Rs\\r/i§¢z
| Y— NH-B

vherein

W, R,, A, X--Y and B are as defined in claim 1,

Z is -CRy= wherein R, is hydrogen, halogen, hydroxy or C;_¢
alkyl, and

) O B



[

wherein Rlerr], Rlerr] and R[err] are as defined in Table | thereafter,

may be prepared. - 24 -
TABLE | Ehis BReerHak Been Repy Rl err] R[err]

M P. 8 OCH placed - 50H- pentyl 100-7732

108[err] 9 Mﬂ{err])[err] H pent yl

anor ph

Rs 1is hydrogen; C,_galkyl; hydroxy, C;.galkoxy; C;_galkoxy
substituted by hydroxy, C;-jalkoxy, acyloxy-, NR,R’,,
CONR,Ry, or CSNR,R, wherein each of R, and Ry
independently is hydrogen or C;_galkyl and R’y is
hydrogen, C;_galkyl, C;_;cycloalkyl, C;.galkenyl, phenyl
or phenyl-C;_jzalkyl wherein the phenyl ring is optionally
substituted; C,_galkenyloxy; pyridyl-carbonyloxy; nitro;
amino; C;.g4alkylamino; acylamino; C;_galkoxycarbonyl;
SO,NR,R,; cyano; or trimethylsilyl;

or, when A is -CR;=, Rg¢ is also C;_galkyl substituted by
-80;-C; .galkyl, -SO,NR,R,, -CONR,R,, -NH-S0,-C;_galkyl,
~-N(C;.5alkyl)~-S0,-(Cy_.salkyl), -NR,R’}p,
C;-galkoxycarbonyl or -PO(C;_,alkyl),;; acyloxy; carboxy;
CONR,R,; -PO(C;_4alkyl),;; or OCONR.R4, wherein each of R.
and R4 independently is C;._galkyl,

provided that

i) when B is a radical of formula (b), only one of R;, and
R’;p can be other than hydrogen and X; can be -SR;, only
when R;, is hydrogen, and

ii) Rs is other than hydrogen when B is a radical
NH NHR’;,
vherein R’;, is 4-methylphenyl as aryl, each of Z and A
is -CH=, ¥V is -NH-, R, and R4 are each hydrogen and
X---Y is CH =N- '
and a physiologically-hydrolysable and -acceptable ether or
ester thereof when Rg is hydroxy, in free form or in salt

form.

3. A compound according to claim 1 or 2 wherein W is NH, A is

oL



10 OH h
e

. H
-(CH err]) [ erwe @heciH err] 179 [err] (F) 11 OCO-N(CH err])[err]
penty“' m ’ ’ 90 [err] (F) 12 H
penty - 51 2125 13 OCHigdI7l32
124 * 14 OH

H

H

H pentyl

H pent yl 128 [err] (F)** 15 COH

H H 247

hydr o- N CCH- e chloride 16 OH

CH err] H N= or -CH= and Z is -CH=. 180 [err] (F) 17 OH

H -(CH err])[err]-Nerr] 165 [err] 18 OH

H CH errd, A compound according to claim 1188 de@h W iQF&H, ¥91§1j0H=, y
CH err] pentyl 200

is -N= or -CH= and Rs is hydroxy or C,_s alkoxy.

5. A compound according to claim 1 or 2 wherein W is NR; and/or

A is -CRy= vherein R; and/or R, is other than hydrogen.

6. A compound according to claim 1 or 2 wherein Rs is hydrogen,
hydroxy, C;.s alkoxy, carboxy, C,_s alkoxycarbonyl, CONR,R,,
SO;NH (C,.¢ alkyl), C;.s alkyl substituted by S0,C;.¢ alkyl
or PO(C;.¢ alkyl),, V is NH, A is -CH=, Z is -CH= and R, and
Rs are each hydrogen.

7. 5-methoxy-indole-3-carboxaldehyde amino-(pentyl-amino)methy-
lenehydrazone, in free form or in salt form.

8. A compound which is 5-hydroxy-indole-3-carboxaldehydeamino-
(N-cyclo-hexylureido)methylenehydrazone, 5-hydroxy-indole-3-
carboxaldehyde amino(3-benzimidazol-2-yl-propylamino)methyl-
enehydrazone, 5-carbamoyl-indole-~3-carboxaldehydeamino-
(pentyl-amino)methylenehydrazone, 5-hydroxy-7-methyl-indole-
3-carboxaldehyde amino(pentyl-amino)methylene-hydrazone, 1-
ethyl-5-hydroxy-indole-3-carboxaldehyde amino(pentyl-amino)-
methylenehydrazone, S5-hydroxy-7-methyl-indole-3-carboxal-
dehyde amino (N-methyl-N-pentyl-amino)methylenehydrazone and
S5-oxo~4-aza-indole-3-carboxaldehyde amino(pentyl-amino)me-

thylenehydrazone, in free form or in salt form.

9. A process for the preparation of a compound of formula I as

defined in claim 1, comprising

a) for the production of a compound of formula I wherein

X--Y is -CRg=N- reacting a compound of formula II,

) R



20 OCJerr]Herr] H pent yl

114 [err] 21 O-i-Cerr]Herr] H pent yl
90 [err] 22 OH H 3, 8-di net hyl - nonyl
150 [ err] Thi2&hebdttias Been Replaced - 52 - H 316m=7F73phenoxy) - pr opyl

8?0&?2”])[1“" mmmmuarr] Herr] 110 (F) 25 bsnzoyl oxy

155 [err] (F) 26

-OCOtert C[err]H[err] pent yl
anor ph - 25 -
Rg
Rﬁm/&
A~ IO (I1)
W/ 8
Ry

wherein A, W, Z, R;, Rs, R¢ and Ry are as defined in

claim 1, with a compound of formula III,
H,N-NHB (I1I)
wherein B is as defined in claim 1; or
b) for the production of a compound of formula I wherein
X--Y is -CHRg-NH- hydrogenating a compound of formula I
wherein Y--X is -CRg=N-; or
c¢) for the production of a compound of formula I, wherein B

is a radical of formula (b’), subjecting to alkylation,

acylation or carbamoylation a compound of formula Ia,

NH
S M,

AL~ ,Y ""'N\ (Ia)

vherein A, W, Z, R;, Rs, R¢ and X--Y are as defined

in claim 1,
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Ex.R[.err] Rl err] Rerr]

M P. Z‘Klsﬂﬂaetﬁds Been Replaced H -(CHerr])[err]-Nerr]
130 (F) H
(CH[err])[e r]H[err] - 53 anorph 29 @gbeﬁjZOCH[err]
[err rr H CO Cerr]H err] anor ph
OCI—|[err]CI—|:C(CH[err])[err] H -(CH err])[err]-NHCOCerr]H err]
anorph 31 H -S(CHerr])[err]-CHerr]
190 [err] hydr o- i odi de 32 COCH
H pentyl 310 [err]
hydr o- d) for the production of a compound of formula I wherein Rg
is hydroxy subjecting to ether cleavage a compound of
formula Ib
RSa
] N
o1 Y — NH-B
A~ ; (Ib)
W_/
R2
vherein

A, WV, Z, Ry, R, X--Y and B are as defined in claim 1, and

Rs, is a cleavable ether group; or

e) for the production of a physiologically-hydrolysable and
~acceptable ether or ester of a compound of formula I
vherein Rs is hydroxy etherifying or acylating a compound
of formula I wherein Ry is hydroxy

and recovering compounds of formula I or a physiologically-
hydrolysable and -acceptable ether or ester thereof thus

obtained, in free form or in salt, solvate or hydrate form.

10. A compound according to any one of claims 1 to 8 for use as a

pharmaceutical.

11. A pharmaceutical composition comprising a compound according
to any one of claims 1 to 8 or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically acceptable

diluent or carrier therefor.
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chl oride 33 3-pyridyl-carbonyl oxy H pent yl

95 34 CH H 3-benzam do- pr opyl

179 (F) 35 0-CONCerr]Herr])[err] H pent yl

75 (F) 36 OH H -(CH[ erop)}fe32 ] - OH

140 [err] (F) 37 OCH2-CON(CH err])[err] H pent yl

160 38 COH H 3-benzi m dazol - 2-yl - propyl
anorph 39 CH H

-(CHerr])[err]-NHSOerr]-Cerr]Herr] anorph 40
OCHerr]-CHerr]-N(CH err])[err] H pent yl

anorph 41 O-(CHerr])[err]-O CH[ er r ]Abstract H pent yl

anorph 42 O (CHerr])[err]- H pent yl

anorph 43 CH H octyl

anorph 44 Si(CHerr])[err] H pent yl

anor ph Compounds of formula
A-X--Y-NH-B

wvherein A is derived from optionally substituted benzothiophene,
indole, 4-aza-and 7-aza-benzothiophene or-indole, A bearing in
position 5 hydrogen, halogen, optionally substituted alkyl,
hydroxy, nitro, amino, alkylamino, acylamino, alcoxycarbonyl,
sulfamoyl, cyano, trimethylsilyl, carboxy, carbamoyl, phosphate,
oxycarbamoyl, heterocyclic radical or ether or ester group, X--Y
is -CRg=N- or CH(Rg)-NH- wherein Rg is -H or alkyl and attached

at position 3 of A, and B is a heterocyclic radical or a residue

NR; o X,

vherein Ry, is H, optionally substituted alkyl, cycloalkyl, aryl,
adamantyl, acyl or carbamoyl and X; is alkylthio or NR3R;,
vherein Ry is H or alkyl or R; and R,, together with the nitrogen
atom to which they are attached form a heterocyclic radical, in
free form or in salt form, have pharmacological activity, e.g.

for treating gastrointestinal disorders.

6300/BW/TB
11.2.92
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o WOSHS &
45 i sobut oxy H pentyl

EFRS
anor ph ' - 26 - Ex. Rlerr]
Rlerr] R Jerr] M P. 46
OCH err]CS-N(CH err])[err] H pentyl
anorph 47 OH 44 H phenet hyl
130 [err] (F) 48 OH H

1-(CH err err]-N(CH[ err benzoyl 202
( [ DI I-N [ - AMINOGUANIDINES

Abstract

Compounds of formula
A-X--Y-NH-B

vherein A is derived from optionally substituted benzothiophene,
indole, 4-aza-and 7-aza-benzothiophene or-indole, A bearing in
position 5 hydrogen, halogen, optionally substituted alkyl,
hydroxy, nitro, amino, alkylamino, acylamino, alcoxycarbonyl,

- sulfamoyl, cyano, trimethylsilyl, carboxy, carbamoyl, phosphate,
oxycarbamoyl, heterocyclic radical or ether or ester group, X--Y
is ~CRg=N~ or CH(Rg)-NH- wherein Rg is -H or alkyl and attached

at position 3 of A, and B is a heterocyclic radical or a residue

NR:o ). ¢}

vherein R;o is H, optionally substituted alkyl, cycloalkyl, aryl,
adamantyl, acyl or carbamoyl and X; is alkylthio or NR3iR;q
vherein R; is H or alkyl or Ry and R;, together with the nitrogen
atom to vhich they are attached form a heterocyclic radical, in
free form or in salt form, have pharmacological activity, e.g.
for treating gastrointestinal disorders.
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05765 -y Pes

49 2, 3-di (OH) - propoxy H pentyl

105 (S) 50 NH err] H pentyl

100 [err] (F) 51 acetoxy H pentyl

225 [err] hydr o-

lodide 52 PO(CH err])[err] H pentyl

90 [err] (F) 53 COOCH err] -1- H pentyl

184 54 CN ' H pentyl

138 [err] (F) 55 NJerr] H pentyl

153 56 CHerr]-SO err]-NHCH err] H pentyl

98 (S) 57 OCH err]OCOt. butyl H pentyl '

anorph 58 CHerr]-SOerr]- NHCH[err] H @ NHJerr]Herr} +

180 [err] (#) 59 OH e M 3-phenyl - pr oyl 53

anorph 60 CH : - H o- chl or ophenet hyl :

122 [err] (F) 54 - . ¢ -

2izf57

AMINOGUANIDINES

The present invention relates to aminoguanidines having pharma-
ceutical utility, processes for their production, pharmaceutical

compositions comprising them and their use as pharmaceuticals.

More particularly the present invention provides a compound of

formula I,
Rs
Y —- NH- I
e X’, NH-B (1)
\ /
Ry
wherein

v is S or -NR;~ wherein R; is hydrogen, C;_salkyl or acyl,

R, is hydrogen, halogen or C;.galkyl,

Rs is hydrogen; halogen; C;_.galkyl; hydroxy; nitro; amino;
Cy.galkylamino; acylamino; C,_galkoxycarbonyl; S0,NR,R,
wherein each of R, and R, independently is hydrogen or’
Ci-salkyl; cyano; or trimethylsilyl;

or, wvhen A is -CRy=, Rs is also C;_galkyl substituted by

This is the replacerment sheet
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61 OCH err] H  phenet hyl
202 [err] 62 CHerr]-CHerr]-SOerr]-CHerr] H pentyl

anorph 63 CONH err] H pentyl

130 [err] (F) 64 CON(CH err])[err] H pentyl

100 [err] (F) - 27 -
Ex. R err] Rlerrl R [err]

M P.

-50;-C;_galkyl, -SO,NR,R,, -CONR,R,, -NH-S0,-C;.galkyl,
-N(Cy.salkyl)-S0,-(C;_galkyl), -NR,R’, wherein R’y is
hydrogen, C;.salkyl, Ciy_scycloalkyl, Ci_.galkenyl, phenyl or
phenyl-C;_.3alkyl wherein the phenyl ring is optionally
substituted, C;.galkoxycarbonyl, -PO(C;_zalkyl); or a
heterocyclic radical; carboxy; CONR,Rp; -PO(C;.salkyl);;
OCONR.R4, wherein each of R, and R4 independently is
Ci-¢alkyl; or a heterocyclic radical,

Rg is hydrogen or, when Rg is OH, R is hydrogen or halogen,

Z is -CR4= wherein R; is hydrogen, halogen, hydroxy or
Ci-salkyl or, when Rs is hydrogen or hydroxy, Z is also -N=,

A is -N= or -CR;= vwherein R, is hydrogen, halogen, Cl_galkyl.
or C,_galkoxy,

or R; and R; together represent -(CH;)n- or -X3(CH;)p- wherein m
is 2, 3 or 4, p is 2 or 3 and X; is 0, S or -N(C;._galkyl)-,
X; being attached to the 6-membered ring,

X--Y is -CRg=N- or -CH(Rs)-NH- wherein Ry is hydrogen or
Ci-salkyl, and

B is a radical of formula (a) or (b),
/(CHZ)H RIO
o l
‘\\\ XZ
”\l/’ﬁ Y
(a) (b)
vherein
n is 1 or 2,

Ay is C=0 or CH,;,

X is §, NR;; or CR;,R;3, wherein R;; is hydrogen or acyl, . each
of R;; and R;; independently is hydrogen, C;.4alkyl or
Cs_7cycloalkyl,

Ri¢ 1is hydrogen; C;.,;alkyl; C;_galkyl substituted by hydroxy,

Ciie ig the renipnereard sheet
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65.0-| H 4- chl or ophenet hyl

115[err] (F) 66 OH H 3- MO phenet hyl

120[err] (F) 67 F H phenet hyl

212 (F) 68 CHerr]-N(CH err])[err] H pent yl

anorph 69 CONH err] CH err] pentyl

246[err] (1) 70 OH -3 - H 3, 4-di - d - phenet hyl
274[err] (1) 71 F H 3- MeO phenet hyl

185[err] (1) 72 H H CH err]CH err] CONH err]

anorph (1) 73 CHerr]-CHerr]-NHSOerr]CHerr] H pent yl
105[err] (1;F) 74 CH%e (Hy NH; S ry] err . . H pent yl
204[err] (1:F) 298lssd al Jl\i&i&"‘"‘g’?ﬂr' ﬂe“rl’cyc%c radicaty|
120[err] (F) 76NK}H(-CBFRyer b) - DBHE@f+aryl; Cs_scycloalkyH arylpentghan-
115 (1;F) 77 errly. _ H 3, 4-di - d - phenet hyl
200[err] (1) H acbl, or -CONHR,,,

wherein R;4 is C;_;palkyl, Cs_ycyecloalkyl, Cs._;cycloalkyl-

-Cy-.4alkyl, aryl, arylC,_salkyl or a
heterocyclic radical,
Rys is hydrogen or C;.salkyl, and
Ry¢ is C;_galkyl, Cs_+ycycloalkyl, Cs.scycloalkyl-
C;-q4alkyl, aryl or arylC,_,alkyl,
and
X, is -SR;¢ or -NR3R’;, wherein R;o is C;.galkyl, R3 is hydro-
gen or C;.salkyl and R’;4 has one of the significances givén
for Ryo above, or R; and R’;, together with the nitrogen
atom to which they are attached form a 5-, 6- or 7-membered
saturated or non aromatically unsaturated heterocycle which
may comprise a further heteroatom selected from N, S and 0

and which may be further condensed to a benzene ring,

provided that

i) when B is a radical of formula (b), only one of R;y and
R';o can be other than hydrogen and X, can be -SR;¢ only
vhen R;q is hydrogen, and

ii) Rs is other than hydrogen when B is a radical
NH NBR';,

vherein R’;¢ is 4-methylphenyl as aryl, each of Z and A
is ~-CH=, W is ~-NH-, R, and Rs are each hydrogen and
X---Y is CH =N-

and a physiologically-hydrolysable and -acceptable ether or
ester thereof when Rs is hydroxy, in free form or in salt

form.

Sl e MO oAt
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* mp. hydrogenonal eate = 190 [err] C ** mp. hydrochloride = 228 [err] C
(1): hydr ochl ori de By follow ng a procedure as discl osed above, the
conmpounds of fornula IB [err]

By the term "physiologically-hydrolysable and-acceptable ethers
and esters" as applied to the compounds of formula I when Rg is
hydroxy, is meant ethers in which Rs is etherified and esters in
which Rs is esterified and which are hydrolysable under
physiological conditions to yield an alcohol or acid which is
physiologically acceptable, i.e. which is non-toxic at the

desired dosage levels.

Examples of ether group as Rs; include e.g. C;_galkoxy; Ci-galkoxy
substituted by hydroxy, C,_salkoxy, acyloxy, NR,R’y, CONR,R, or
CSNR,Rp, wherein R,, Ry, and R’, are as defined above; C;_salkeny-

loxy. Z may also be=N- when Rs; is an ether group.

Examples of ester groups as Rs include e.g. acyloxy and
pyridyl-carbonyloxy. When Rs is an ester group, it is preferably
pyridyl-carbonyloxy. When A is -CRy=, Rs as an ester group is

preferably acyloxy or pyridyl-carbonyloxy.

In the compounds of formula I, alkyl groups and moieties may be
branched or straight chain. When Rs, R;g or R’;o are substituted
alkyl, the substituent is preferably located at the end of the
alkyl chain.

By halogen is preferably meant fluorine or chlorine.

WVhen Rg is hydroxy-substituted C;.galkoxy, it may also be alkoxy
polysubstituted with hydroxy, e.g. 2,3-dihydroxy-propoxy.

Aryl is preferably phenyl or naphthyl, preferably phenyl, and may
be substituted. ArylC;.salkyl is preferably phenyl-C;_,alkyl,
e.g. benzyl or phenethyl, and may be substituted on the phenyl
ring. Aryloxy is preferably phenoxy, and may be substituted.
ArylC,_salkoxy is e.g. benzyloxy, and may be substituted on the
phenyl ring. When aryl or the aryl moiety are substituted, they

This is tha replacerment sheet
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- 28 - wherein R err], Rerr] and X are as defined in Table Il bel ow,

hmay be prepared. TABLE |1 Ex. Rerr]
R err] X M P. 78 H H NH

178 [err] (F) 79 OH CH err] NH 240 80 OH
H CH err] 297 [err] chlorhydrate 81 OH H
S 165 [err] 82 CCH err] 5 H CH err]

248 [err] chlorhydrate (F)

may be mono-or polysubstituted, for example by halogen, C,.,alkyl
or C;.¢ alkoxy. Examples are e.g. phenyl or phenyl moiety mono-or

disubstituted by chlorine, methyl or methoxy.

Acyl groups or acyl moieties in acyloxy are preferably RCO, where
R is C;-j0alkyl, C;_joalkenyl, Cs.;cycloalkyl or aryl, preferably
Cl_]_oalkYI-

When each of R; and R;; independently is acyl, it is preferably
R’CO, where R’ is C;_salkyl, phenyl or phenylC,_,alkyl,
particularly C,.galkyl. When R;, is acyl, it is preferably R’’CO,
where R’’ is C;_;qalkyl, phenyl-or phenylC,_4alkyl, particularly
Ci-10 alkyl. When Rs is acyloxy, it is preferably R’-C0-0-.

Heterocyclic radical as Rs is e.g. a radical derived from
oxazole, thiazole, isoxazole, oxadiazole or thiadiazole. When Rs
is or comprises a heterocyclic radical, such is preferably a

radical of formula ()

ZI

-(CHz)¢ T}r—R’a ()

YI.._XI

wherein

t is 0,1,2 or 3

R’, is hydrogen or C;.¢ alkyl
X’ is N or CH

Y’ is 0, and

Z’ is N.

Heterocyclic radical as Ryo, R’;q or as formed together by R, and
R’10 and the nitrogen atom to which they are attached is

preferably a radical derived from a 5- or 6-membered saturated,

Tl s this vgrlanormarnt shect
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83 CON(CH err])[err] H NH 225 [err] 84

CHerr]SOerr]NHCH err] H NH 253 [err] 85
CHerr]SOerr]NHCH err] CH err] NH 249 [err] 86 H
H NH 140 [err] (F) EXAMPLE 87:

5- Hydroxy-3-[(N -2'-im dazol i n-4'-onyl)-hydrazo-

nmet hyl ] -i ndol e Mp. =110 (F). -6 -

aromatic or unsaturated heterocycle, optionally fused with a
benzene ring, e.g. pyridine, imidazole, benzimidazole,
pyrrolidine, pyrrolidone, piperidine, pyrazine or perhydroindole

or a radical of formula (c¢), (d) or (e)

(c) (d)

(e)

vherein

R;> 1is hydrogen or C;._;alkyl,

B, is -CH,CH;~, -COCH;- or -(CH;)3:~ in which one or two H
thereof can be replaced by C;_salkyl, or 1,2-phenylene,

E is -CH,CH,-, -CH;N(R;7)- or -(CH;)3~ in which one or
two H thereof can be replaced by C;_galkyl, or
1,2-phenylene,

E; is CO or CH,,

Ri;7 1is hydrogen or C,_jalkyl,

G is CO, -CHCOOR;s, -CHCOR;g3, 5,5-dimethyl-1,3-dioxan-
2-ylidene or 1,3-dioxolan-2-ylidene, wherein R;, is

hydrogen or C;_.galkyl and Ry is C;_galkyl, and
U Tae s mae JRAOY L ]
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- 29 - EXAMPLE 88: H M P
= 239 [err] [err] By follow ng a procedure as discl osed above,
t he conpounds of formula IC

n’ is 0 or 1.
The heterocyclic radical may be further substituted, e.g. by

halogen.

Examples of alkyl substituted by a heterocyclic radical are e.g.
2-(2-pyrrolidone-1-yl)-ethyl, 3-benzimidazolyl-propyl.

WVhen B is a radical (b) wherein R;, is hydrogen and X, is
NR3R’1¢, preferably R; and R’;, are not both hydrogen.

In the compounds of formula I, the following significances are
preferred either individually or in any combination or sub-com-
bination:

1. W is S, -NH-, -NCH;- or -NC,Hs-. More preferably W is NH.

2. R; is H, CH3, Cl or Br. More preferably R, is H.

3. Z is -CR4=-

4, Ry is hydrogen or C;.jalkyl, preferably hydrogen or methyl.

5. Z is -N=, Rs is hydroxy or C;.; alkoxy and A is -CRy=.

6. Rs is hydrogen; hydroxy; or C;.salkoxy; or when A is -CR;=,
Rs is also C;.galkyl substituted by -S0,-C;.galkyl,
-SO;NR, R, -CONR,Ry, -NH-S0,-C;_galkyl, -N(C;_salkyl)-S0,;~-
Ci-¢alkyl or -PO(C;_4alkyl),; acyloxy; carboxy; CONR,R;;
-P0O(Cy.5alkyl),; or OCONR.Ry4.

7. A is —CR7=.

8. R7 is H or CH;.

9. X--Y is -CRg=N-.

10. Ry is H or CH;.

R Tl in fAra g
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[err] (10 wherein Rerr],
Rlerr], Rerr], Rerr], Rerr] and R[err] are as defined in Table I
bel ow, nay be prepared.

30 -

11. B is a radical of formula (a), preferably a radical of for-

mula (a) wherein X; is -NH-.
12. B is a radical of formula (b).
13. R;¢ is hydrogen.
14. X, is NR3R’,,.
15. R; is hydrogen or C;_,alkyl.

16. R’;o is hydrogen, C;.;oalkyl, R’’CO, CONHR,,,
-(CHz);-5-NH~-CO-R; 6 or C;_galkyl substituted in w by aryl, a
radical of formula (d) or benzimidazolyl. More preferably
R’;o is Cj.;3alkyl.

17. R; and R';, together with the nitrogen atom to which they
are attached form a 5-, 6- or 7- membered saturated or non
aromatically unsaturated heterocyclic group which may
comprise a further heteroatom selected from N, S and 0O and
vhich may be further condensed to a benzene ring. More
preferably R; and R’1o together with the nitrogen atom to
vhich they are attached are piperidino or perhydroindolyl.

18. The radical of formula (d) is

One group of compounds in accordance with the invention is a

group of compounds of formula I wherein W, R,, A, X--Y and B are

Thmistherepmcementsheet
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TABLE 11|
MP. 89
130 (F)
144 [err]
105 [err]
147 [err]
164 [err]
170 [err]
100 [err]
139 97
120 (9)
anor ph

Ex. Rerr] Rlerr] Rerr] R err] R err] Rerr]

H H CHerr] OH H pent yl

90 Cerr]Herr] H H H H pent yl
91 H CHerr] H OH H pentyl

(F) 92 H OH H H H pentyl
93 H H H -9-O pi peri di no

(F) 94 H H H OH per hydr oi ndol yl

(S) 95 H H H OH CH err] pentyl
(F) 96 H H H OCH err] CH[erlr] pentyl

, erdy. - : r penty
ggs de|_f1ned |'iboveH, Ll Cld’:l'{] z degﬁl—ide?rgfméaéhkerr] pent yl

Rg is hydrogen; C;.salkyl; hydroxy, C;.salkoxy; C,.galkoxy
substituted by hydroxy, C,_jalkoxy, acyloxy-, NR,R';,
CONR,Rp, or CSNR,R, wherein each of R, and R, independently
is hydrogen or C;_salkyl and R’, is hydrogen, C;_salkyl,
C3-ycycloalkyl, Ci.galkenyl, phenyl or phenyl-C;_;alkyl
vherein the phenyl ring is optionally substituted;
C;-salkenyloxy; pyridyl-carbonyloxy; nitro; amino;
Ci-4alkylamino; acylamino; C;_galkoxycarbonyl; SO,NR,R,;
cyano; or trimethylsilyl;

or, when A is -CR;=, Rs is also C;_galkyl substituted by
-50;-C,-¢alkyl, -SO,NR,R,, -CONR,R,, -NH-S0,-C;_galkyl,
-N(C;-6alkyl)-S0,-(C;.salkyl), -NR,R’y,, C;.galkoxycarbonyl
or -PO(C;._zalkyl),; acyloxy; carboxy; CONR,Ry;
-PO(Cy.4alkyl),; or OCONR.Ry, wherein each of R. and Ry in-
dependently is C;._galkyl.

Particularly preferred compounds of formula I are those wherein W
is NH; R; is H; Z is -CH= or -CCH3=; A is -CH= or -CCH3;=; Rs is
hydrogen, hydroxy, C;.salkoxy, C;_galkyl substituted by
-S0,-C;-galkyl, -SO,NR,Ry,, -CONR,R,, -NH-S0,-C,.salkyl,
-N(C;-¢alkyl)~-S0,~C;.galkyl or -PO(C;_4alkyl),, acyloxy, carboxy,
CONR, Ry, PO(C;.4alkyl); or OCONR.R4.

Compounds of formula I wherein W is NR;; R, is H; Z is -N=; A is
-CH= or -CCH3=; Rs is hydroxy or C;.¢ alkoxy are also
particularly preferred.

More particularly preferred compounds of formula I are those

vherein W, R;, Z, A and Rs have one of the significances given

above and B is a radical _1§;N?J or a radical of formula (b).
N

C e & Talatci ANt shHeot
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99 Clerr]Herr] H H OH CH err] pentyl
OH H

138 [err] (F) 100 H CHerr] H

3-benzi m dazol - 2-yl - anor ph

propyl 101 H H CH3 H H

3- benzi m dazol - 2-yl - 120 [err] (F)

propyl 102 H H OCHerr}l 0 - H

3-benzi m dazol - 2-yl - 135 [err] (F)

propyl 103 H H CH err] OCHerr] H 3, 4-di - d - phenet hyl

220 [err] (1) By following a procedure as disclosed above the conpounds of

formula ID ot ; % r ; -
wherein R ercrofnp%%n(?sR'of efrorr u%’;lareI as (fé‘zlg‘lﬁnel(ﬁ1 Fﬂeel'at%fles 13 E;e mdw,mnsao&v%e

pr epar ed.

(1D

te or hydrate form. Salt forms may include acid addition salts
and salt forms obtainable when Rs is carboxy. Suitable pharmaceu-
tically acceptable acid addition salt forms for use in accordance
with the present invention as hereinafter described include, for
example, the hydrochloride, sulfate, acetate, oxalate, maleinate
and fumarate salts. When Rs is carboxy, suitable salts are e.g.
alkali metal salts such as sodium or potassium, or substituted or

unsubstituted ammonium salts.

It will be appreciated that compounds of formula I, wherein X--Y

is -CRg=N-~ and B is a radical of formula (b’)

(b")

NH

Y“““'m

* N T MY i §
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- 31 - TABLE |V

M P. 104 OCH[ err] pent yl

pent yl 155 [err]
- 11 -

may exist as tautomers:

Ex. R err] R [err]
107 105 OH

wherein R;, Rs, Rg, Rs, A, VWV, Z and R’;¢ are as defined above.

Compounds of formula I wherein 2 is -N= and Rs; is hydroxy may

also exist as tautomers:

vherein W, A, R,, B and X---Y are as defined above.

This is the replacement sheet
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106 OH 3-benzi m dazol - 2-yl - propyl 150 [err] (S) 107
OCH[ err] 3-benzi m dazol - 2-yl - propyl 98 [err] (F) By
foll owi ng a procedure as di scl oseed above, the conmpounds of fornula I E
[err]

- 12 -

It is to be understood that where tautomeric forms occur, the
present invention embraces all tautomeric forms and their
mixtures, i.e. although compounds of formula I are defined for
convenience by reference to one guanidino form only or to the
5-oxo form only, the invention is not to be understood as being
in any way limited by the particular nomenclature or graphic
representation employed. Similar considerations apply in relation
to starting materials exhibiting guanidino-tautomerism or

oxy/hydroxy tautomerism as hereinafter described.

In a further aspect the present invention also provides a method
for the production of compounds of formula I, which method

comprises:

a) for the production of a compound of formula I wherein X--Y is

-CRg=N- reacting a compound of formula II,

A, _~ o} (II)

wherein A, W, Z, R,, Rs;, R; and Ry are as defined above,

with a compound of formula III,
H,N-NHB (I11)
vherein B is as defined above; or

b) for the production of a compound of formula I wherein X--Y is

-CHRg-NH- hydrogenating a compound of formula I wherein Y--X

T in tha replacemant sheel
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wherein R err] and R[err] are as defined in Table V bel ow, may be
pr epar ed. - 32 -
TABLE V  Ex. Rl err] Rerr] M P

- 13 -

is -CRg=N-; or

c) for the production of a compound of formula I, wherein B is a
radical of formula (b’), subjecting to alkylation, acylation

or carbamoylation a compound of formula Ia,

Rg
R \r”L\ NH
6 ~ 7z gh——
‘ Y N NH2
A - ’J - \H (Ia.)
X
W/
Ry

vherein A, VW, Z, R;, Rs, Rg and X--Y are as defined above,

d) for the production of a compound of formula I wherein Rs is

hydroxy subjecting to ether cleavage a compound of formula Ib

(Ib)

vherein
A, ¥V, Z, R;, R¢, X--Y and B are as defined above, and

Rs, is a cleavable ether group; or

e) for the production of a physiologically-hydrolysable and
-acceptable ether or ester of a compound of formula I wherein

Rs is hydroxy etherifying or acylating a compound of formula

EIRER TP TENELL T -2



108 H pent yl anor ph 109 H

phenet hyl 192 110 CH err] pentyl
195 111 H CH err]CH err] NHCOC[ err] H err] 220 112
H benzyl 203 EXAMPLE 113:

(7- Azai ndol e) - 3- car boxal dehyde

am no( pentyl am no) net hyl enehydrazi ne- Mp- = 78 [err] (Sintering). EXAVPLE
114: - 5- Hydr oxy- 6-fl uor o-i ndol e- 3- car boxal dehyde am di no-

hydrazone Mp. = 168 [err] (F). 5- (Di et hyl phosphi ne

oxi de) -i ndol e- 3- car boxal dehyde, used as starting material for the

production of the, GQIROMNG sOfvdroxy

and recovering compounds of formula I or a physiologi-
cally-hydrolysable and -acceptable ether or ester thereof thus

obtained, in free form or in salt, solvate or hydrate form.

Process step a) may be performed analogously to known methods,
e.g. conveniently in the presence of an acid, for example an
inorganic acid such as hydrochloric acid or hydrobromic acid, or
an organic acid such as acetic acid, p-toluene sulfonic acid or
pyridinium p-toluenesulfonic acid. The reaction may conveniently
be effected in the presence of a protic solvent, for example '
methanol, ethanol or isopropanol. The reaction may advantageously
be performed at a temperature between room temperature and reflux

temperature.

Process step b) may be carried out in accordance with known
hydrogenation methods. When Rs is benzyloxy it may simultaneously

be cleaved to a hydroxy group.

Process step ¢) may be carried out by methods known in the art.
Alkylation or acylation of the compounds of formula Ia may be
conveniently effected by reaction with an alkyl, cycloalkyl or
aryl halide or acyl halide or anhydride, respectively, preferably
in the presence of a base, for example triethylamine or a Hunig
base. Carbamoylation may be conveniently carried out, by reaction
vith an isocyanate such as R;4NCO, preferably in the presence of
a solvent, for example dimethylformamide.

Process step d) may be effected analogously to methods known in
the art for ether cleavage. When Rs;, is benzyloxy, it may for
example conveniently be performed by hydrogenation in the presen-
ce of a catalyst, e.g. Pd on charcoal. This reaction may be car-

ried out in a solvent, for example an alcohol, at a temperature

This is the replacement sheet
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Exanpl e 52 may be prepared according to Exanple 4 d) fromindol -

5-di net hyl phosphi ne oxi de. | ndol e- 5-di net hyl phosphi ne oxi de may be
prepared as foll ows: - 338 -
EXAVMPLE 115: 1 ndol e-5-di net hyl phosphi ne oxi de

- 15 -

of from room temperature to 60°C.
Rs, may be alkoxy, substituted alkoxy, alkenyloxy or benzyloxy.

Process step e) may e.g. be effected by reacting a compound of
formula I wherein Rs is hydroxy with an acyl halide, preferably
acyl chloride. Compounds of formula I wherein Ry is
pyridyl-carbonyloxy may be prepared by reacting a compound of
formula I wherein Ry is hydroxy with a nicotine acid halide. The
reaction may conveniently be performed in a solvent such as

trifluoroacetic acid or trifluoromethane sulfonic acid.
Starting materials of formula II or III are either known or may
be prepared analogously to methods known and practiced in the

art.

For example compounds of formula II wherein W is -NR;- may be

prepared according to the following reaction scheme:

i. Bredereck

R5 reagent R
5
v g 5T T
| CH, 2. Reduction A
NO, /W
Vv H'N
R2
1. HModified Yilsmaier
reaction :

2. Alkylation or
acylation

I1
Thie ig b rgolacernmeat sheet
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a) N-benzyl -indol i ne-5-(di nmet hyl phosphi ne oxi de) A sol ution of t-BuL

in hexane (10 mml, 1.7M is added at - 78 [err] to a solution of

5- brono- N-benzyl -indoline (5 nmmol) in 30 M ether. After 10 minutes a
solution of CPQO(Me)2 (10 mmol) in 10 mM THF is added thereto. The
reaction is all owed to warmup to roomtenperature over 6 hours. \Water
and AcCEt are added, the organic |ayer is separated and the aqueous
phase is extracted with AcCEt. The conbi ned organi c phases are washed
with brine, dried and the solvent is evaporated. The residue is

chr omat ogr aphi ed over Si Q2 (el uant CHerr]C [err]/MeOHd 95:5) to yield
the a) title conpound. Mp. =180 . b) indoline-5-(di met hyl phosphi ne
oxi de) A sol ution of compound a) (1.5 mmol) in 20 nl MeOH cont ai ni ng

0.2 g Pd/ C iconpyeidgepatauly &V b¥eve Al Se I&?J&%@Ehliliy()?réﬁared pyf I | tered
over Hyflo and Ehe solvent is ¥aporat§d,tg Xle|g he b) title
conpound. reacting a compound of formula V wit Bredereck reagent, for

example (CH3),NCH(OCH;),, in the absence of a solvent or in the

presence of a solvent such as pyrrolidine, followed by reduction,

for example with hydrogen in the presence of a palladium catalyst

or with hydrazine in the presence of Raney nickel.

Compounds of formula II wherein W is -NR;- may conveniently be
produced by submitting a compound of formula IV to a modified

Vilsmeier reaction and then alkylating or acylating.

The modified Vilsmeier reaction may be performed by using a di-
methyl alkylamide in the presence of POCli, according to methods
known in the art. Alkylation or acylation may be effected in a
known manner, for example in the presence of a base, e.g. K,C0,
or C,HsMgBr, in a solvent such as dimethylformamide or tetra-

hydrofurane.
Compounds of formula III wherein B is a radical of formula (b)

vherein X, is other than -SR;, may conveniently be prepared by

reacting a compound of formula VI

PN
s AN . (VD

2 o &

wherein

Rio 1is as defined above and

oK Teripgnii MMy Sy b
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c) indol e-5-(dinet hyl phosphi ne oxi de) A sol ution of compound b) (1.5
nmmol) in 25 m xyl ene containing 100 mg Pd/C is refluxed for 3 hours.
The sol ution is filtered over Hyflo and the catal yst washed with

CH err]Cl[err]. The solvent is evaporated to yield the c) title
conpound. Mp. = 195 . 5- Hydr oxy- benzot hi ophene- 3- car boxyal dehyde and
5- met hoxy- benzot hi ophene- 3- car boxyat dehyde used as starting materials for
- 34 -

Ry; 1is either -NR3R’;, or -NHNH,

either with hydrazine when R;; is -NR3R’,4, or with an amine of
formula NHR3R’;, when R;; is -NHNH,;. The reaction may
advantageously be carried out by heating_at reflux temperature.
It may be conveniently performed in a solvent, for example an
alcohol such as methanol or ethanol, water or dimethylformamide,
in the absence or in the presence of a basic compound, for

example potassium hydroxide or carbonate.

Compounds of formula III wvherein B is a radical of formula (b)
vherein X; is -SR;, may conveniently be prepared by alkylating a

compound of formula VII

H
\
y N—R,,
/N—< (VII)
H—N \

with a Rygo-yielding compound, in accordance with known methods.

Insofar as the production of the starting materials is not
particularly described, the compounds are known or may be
prepared analogously to methods known and practiced in the art,

or as disclosed in the following examples.

The following examples are illustrative of the invention. All

temperatures are in ° C.

This is the replacement sheet
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the preparation of the conmpounds of Exanples 104 to 107 may be prepared as
fol | ows: EXAMPLE 116: 5- Met hoxy-benzot hi ophene- 3- car boxyal dehyde a)

(4- nmet hoxy- benzyl) acetonyl sulfide 0.165 Mol sodium hydride is added
portionwise at O [err] to a sol ution of 4-methoxy-thiophenol (0.15 nol)
in 300 M THF. After 1 hour chloracetone (0.165 nol) is added. The

m xture is stirred overni ght at rotgntenperature. Thereafter the
solvent is evaporated and the m xture is dissolved in CHerr]d[err]

and washed with 2 N Na[err]CJ err]. The organic phase is dried and t he
solvent is evaporated to yield the title a) conpound whi ch is used

w t hout further purification. b) 3-nethyl-5-nmet hoxy-benzot hi ophene

0.15 Mol of conpound a) is added over 1 hour at reflux to a
The following abbreviations are used:

THF = tetrahydrofurane
DMF = dimethylformamide
EtOH = ethanol

MeOH = methanol

AcOEt = ethyl acetate

(F) = foaming

(S) = sintering

THg 1y e raplacerant sheet



sol ution of pol yphosphoric acid (0.17 nol) in 1 liter chloro- benzene.

The solution is stirred at reflux overnight. The mxture is filtered
and the filtrate is evaporated. The crude product is chromat ographied
over Si2 (eluant : hexane) to yield the title b) conpound. c)

5- met hoxy- 3- br ononet hyl - benzot hi ophene 0.01 Mol NBS and a crystal of
di benzoyl peroxi de are added to a gglution of conpound b) (0.01 nol) in
60 m tetrachl oro- carbone. The mxture is stirred at reflux for 1.5
hours. The suspension is filtered and the filtrate is evaporated. The
resulting oil crystallizes on cooling and is used w thout further

purification. . .
EXAMPLE 1: 5-Hydroxy-indole-3-carboxaldehyde amino[3-(2’'-

pyrrolidinone-1’-yl)-propylamino]methylenehydrazone

To a solution of 0.9 g 5-hydroxy-indole-3-carboxaldehyde diamino-
methylenehydrazone (4.1 mmol) in 10 ml THF containing 2 ml DMF
and 0.9 ml EtsN (6.2 mmol) are added at room temperature 1.3 g
3-(2’~pyrrolidinone-1’-yl)l-bromopropane (6.2 mmol). The mixture
is stirred at 50 ° overnight. The mixture is then cooled to room
temperature and the solvent is evaporated. The residue is
chromatographied over Si0; (eluant: Toluene/EtOH/NH; 70:30:2.5)
to yield the title compound as crystals. M.p. = 158 ° (foaming).
Mass spectrum m/z (relative intensity): 343.3 (MH*, 100);

217.2 (20); 168.2 (20); 143.2 (23).

EXAMPLE 2: 5-Hydroxy-indole-3-carboxaldehyde amino(N-methyl-
N-heptylamino)methylenehydrazone

To a solution of 0.48 g 5-benzyloxy-indole-3-carboxaldehyde
amino(N-methyl-N-heptylamino)methylene hydrazone (1.1 mmol) in
EtOH there is added 0.25 g 10 % Pd/C. The suspension is
hydrogenated overnight at 45 ° C. Afterwvards the suspension is
filtered over silica gel, the solvent is evaporated and the
residue is chromatographied over silica gel (eluant:
toluene/EtQH/NH; 85 : 15 : 1) to yield the title compound. The
pure material is crystalized from CH,Cl,/Hexane 2 : 8.

M.p. = 110 ° C (sintering)

Mass spectrum m/z: 329 (M*, 40); 128 (40); 111 (60); 73 (50).

The starting materials may be produced as follows:
a) To a solution of 3.2 g S-benzyloxy-indole-3-carboxaldehyde
(12.7 mmol) and 5.0 g 1-(N-methyl-N-heptyl)-3-N’-amino

guanidine, hydroiodide (16.0 mmol) in 100 ml MeOH are added
at 5 ° a solution of MeQOH/HCLl until pH = 3. After 2 hours,

"2 p MR Q9T



- 35 - d) 5-net hoxy-benzot hi ophene- 3- car boxal dehyde 0. 09 Mol
hexanmet hyl ene tetraam ne is added to a sol ution of conpound c) (0.08
nmol) in 150 m chloroforne. The mixture is stirred at reflux for 6
hours. Ether is added to the suspension after cooling and the solid is
| sol ated by filtration. The residue is dissolved in 100 m 50 % CH3COCH
and the mxture is refluxed for 3 hq_uzé._ 130 M water and 25 m
concentrated HC are then added and the m xture is refluxed for 5
further mnutes. The m xture is cooled with ice. The title d) conpound
crystallizes I's isolated by filtration and washed with water. M p.
50 [err]. EXAMPLE 117: 5-hydroxy benzot hi ophene- 3-car boxal dehyde A
sol ution of BBfbe (Wlt’)?"hﬁls)e‘fﬁi’oist apdy e Fesiduer 12kes WRId@dASRER [err] to

The solution is washed with a solution of Na;C0, (2N). The
organic layer is dried over sodium sulfate and the solvent is
evaporated. The residue is chromatographied (eluant:
Toluene/EtQOH/NH; 85:15:0.5) to yield the title compound.

Mass spectrum m/z (relative intensity): 420 (MH*, 100); 330
(7); 249 (4); 172 (16).

b) 1-(N-Methyl-N-heptyl)-3-N’-aminoguanidine, hydroiodide

A solution containing 4.7 g S-methyl isothiosemicarbazide
hydroiodide (20 mmol) and 3.7 ml N-methyl N-heptylamine

(22 mmol) in 30 ml methanol is refluxed for 6 hours. The
solution is then cooled to room temperature and the solvent
is evaporated to yield 1-(N-methyl-N-heptyl)-3-N’-amino-
guanidine, hydroiodide. The resulting crude material is used

for the next step without further purification.

EXAMPLE 3: 5-Hydroxy-indole-3-carboxaldehyde amino(N-cyclo-

hexylureido)methylenehydrazone

To a solution of 0.8 g 5-hydroxy-indole-3-carboxaldehyde diamino-
methylenhydrazone (3.7 mmol) in 20 ml DMF is added over 5 min. at
0 ° a solution of 0.5 ml cyclohexyl isocyanate (4.0 mmol) in 5 ml
DMF. The solution is stirred for 4 hours. The solvent is then
evaporated and the residue chromatographied (eluant:
Toluene/EtOH/NH; 85:15:0.3) to yield the title compound as
crystals. M.p. = 135 ° (foaming).

Mass spectrum m/z (relative infensity): 343 (MH*, 100); 244 (50);
218 (85); 159 (33).
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a solution of 0.014 nol 5-nethoxy-benzot hi ophene- 3-car boxal dehyde in 80 m
CH err]Cllerr]. After 4 hours 2 N Na2C33 is added until pH = 7. The organic
solvent is evaporated and the suspension is filtered. The solid is washed
with water to yield crude title conmpound which is recrystallized from
CHerr]O4/Herr]0. Mp. = 200 [err]. The conpounds of fornmula | and their
pharmaceutically acceptable salts (henreéinafter referred to as conpounds of
the invention) exhibit pharmaceutical activity and are, therefore, useful
as pharnmaceuti cal s. In particular, conpounds of the invention have a
stinulatory effect on gastrointestinal motility as may be shown in standard
test model spyfyhpexABlayddx) - F9W6ro-1nbPILACL Alhosh fidHyades are inplanted

on the serosar—srde of—the gt -
amino(pentylamino)methylene hydrazone

The title compound is prepared by following the procedure of

Example 2. M.p. = 125 ° (foaming).

5-Benzyloxy-6-fluoro-indole-3-carboxyaldehyde used as starting

material may be produced as follows:

a) 2-Nitro-4-fluoro-5-benzyloxy-toluene

To a solution of 85.6 g 2-nitro-4-fluoro-5-hydroxy-toluene
(0.5 mol) in 1300 ml acetone are added at room temperature
138 g K;C03 (1.0 mol). 72 ml benzyl bromide (0.6 mol) are
then added dropwise over 1 hour and the resulting mixture is
stirred overnight at 60 °. The solvent is evaporated and the
residue taken up in AcOEt. The precipitate is removed by
filtration and the solution is washed with water. The organic
layer is dried over sodium sulfate, the solvent evaporated
and the residue crystalized from hexane to yield 2-nitro-4-
fluoro-5-benzyloxy-toluene. M.p. = 95 °.

Mass spectrum m/z: 261 (M*).

b) 2-[1’-(N,N-Dimethylamino)-ethen-2’-yl]-4-benzyloxy-S5-fluoro-

nitrobenzene

A solution of 126 g 2-nitro-4-fluoro-5-benzyloxy-toluene
(0.48 mol) in 200 g bis—dimethylamino—t—butoxy-methané

(1.15 mol) is stirred overnight at 90 °. Afterwards the
solvent is evaporated and the residue crystalized from MeOH
to yield the b) title compound as red crystals. M.p. = 146 °,
Mass spectrum m/z: 316 (M*).

“hig e (he reolacemant sheet
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- 36 - wal | along the small intestine of Beagle dogs. Fromthese el ec-
trodes, signals are fed into a preanplifier and filtered for the

regi stration of low and high frequency potentials, in order to separate

sl ow waves from spi kes. The nunber of spike bursts ocurring in 2 mn.
periods are determned. Fromthis the follo- wing data are extracted:

duration of phase I - 111, interval bet2wen 2 consecutive phase |11l bl ocks,
propagation velocity. One or two cycles are recorded prior to drug
adm ni stration which is done subcutaneously 10-15 mn after a Phase IIl has

passed the nost distal electrodes. Control experinents are perfornmed routi -
nely by nmeans of solvent adm nistration. In fed dogs, the nunber of spikes
per 30 min. is determined additionally. In this test the conmpounds of the

i nvention stdmi-Beazydaxst+bchlupeodadplety at dosages of the order of from
about 0.001 to 10 ng/kg s.c.

A solution of 9.5 g b) compound (30.0 mmol) in 150 ml toluene
and 30 ml THF containing 1 g Raney nickel is hydrogenated at
room temperature. After &4 hours the suspension is filtered
over hyflo and the solvent is evaporated. The residue is
chromatographied under medium pressure (eluant: Toluene) to
yield the b) title compound which is crystalized from hexane.
M.p. = 126 °.

Mass spectrum m/z: 241 (M*).

d) 5-Benzyloxy-6-fluoro-indole-3-carboxaldehyde

3.3 ml POCl; (36.0 mmel) are added dropwise at 0 ° to 14 ml
DMF (180.0 mmol). After 15 min. a solution of 7.30 g of the
¢) compound (30 mmol) in 14 ml DMF is added dropwise over
10 min. The mixture is stirred for 1 hour at room tempe-
rature, then diluted with cold water and a solution of 7.2 g
NaOH in 50 ml water is then added dropwise. The precipitate
is filtered and washed with water. The resulting solid is
chromatographied over $i0; (eluant: CH;Cl,) and crystalized
from ether to yield the d) title compound. M.p. = 190 °.
Mass spectrum m/z (relative intensity): 269 (M*, 72); 178
(20); 150 (15); 91 (100); 65 (38).

EXAMPLE 5: 5-Hydroxy-indole-3-carboxaldehyde amino(butyryl-

amido)methylenehydrazone

To a solution of 0.5 g 5-hydroxy-indole-3-carboxaldehyde diamino-
methylenehydrazone (2.3 mmol) in 5 ml DMF are added dropwise a
solution of 0.4 ml butanoic anhydride (2.5 mmol) in 5 ml DMF.
After 7 hours at room temperature the solvent is evaporated and

the residue is chromatographied over Si0, (eluant: Toluene/-

Coe g 1R Ta el RO Shge
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Furthernore, the stinulatory effect on gastrointestinal notility of
conpounds of invention is also indicated e.g. by their effects on the
peristaltic reflex in the isolated guinea-pig ileum Mal e gui nea- pi gs,
200-400g are stunned and bl ed. Segnents of ter- mnal ileum 4-5 cml ong,
are renoved and suspended as descri bed by Trendel enburg in Arch. Exp. Path.
Phar makol ., 81, 55-129 (1917), in a 2@3m organ bath under an initial |oad
of 1 g. The tissue is bathed with a nodified Krebs solution (NaC 118.6;
CaCl[err] 2.7, KC1 4.7, KH2PO4 1.2; MgSO4 0. 1; NaHCO3 25.0; glucose 5.6
mV), maintained at 37[err]C and bubbled with 5% CJ err] in oxygen.

Peri st al si sgj | cdd.9¢.4 0y . ' isng. t [ inal pressure
fromzero bﬁk%‘@gg?i?ﬁ% cegr)r ]?’gt?esl\t/gglééu;}gﬁr}gﬁ‘tﬁlg g‘? e&ﬁﬁd@;%?h?gﬁg?t udi nal
nuscl e respBFtE®ipdtadsErep daxansot ¥np ¢ =f 8P ce{fpamping) - cenent transducer and

of circul ar Mags ebec BGhi M1 X rBYa @Bl Mengi 8/ )RT EFEYMe, LTANSEicCRRy. The area

under the c e éAﬁ?g é erjstal - tjc contractions is determ ned and
concentrati g@/r(é b e? Q}P’véé @Q)és’toatsf’?)shed by plotting the AUC
representing the circular and |ongitudinal nuscle activity. Each
preparati OnEk&hﬂﬂﬁeﬁt a%—ﬁéﬁ%yloxy—indole-3—carboxaldehyde amino-
{pentylamino)methylenehydrazone trifluoroacetate

M.p. = 138 °.

EXAMPLE 7: 5-Hexanoyloxy-indole-3-carboxaldehyde

amino(pentylamino)methylenehydrazone trifluoroacetate

To a solution of 1.0 g 5-hydroxy-indole-3-carboxaldehyde-
amino(pentylamino)methylenehydrazone (3.5 mmol) in 10 ml CF;C0,H
there is added 0.72 ml hexanoylchloride (5.2 mmol) at O ° C.
After 3 hours the reaction is quenched with 2N Na,C0; and the
mixture is stirred for 20 min. AcOEt is added and the organic
layer is separated, washed with brine and dried over Na,S0,. The
solvent is evaporated and the residue is washed with ether to
yield the crystaline title compound.

M.p. = 205 @,

Mass spectrum m/z: 385 (M*, 20); 160 (30); 158 (25); 69 (100).

By following a procedure as disclosed above, the compounds of
formula IA
Rs NH
— JKNHR'
Ny 10
R
| 8 IA

H’/

wherein Rs, Rg and R’;, are as defined in Table I thereafter,

may be prepared.
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- 37 - own control, taking the peristaltic activity before the

adm ni stration of the conpounds to be tested as 100% Conpounds to be
tested are added to the serosal side and are left in contact with the
tissue for 15 min. In this test conpounds of the invention have a
stinmulatory effect on the peristaltic activity at concentrations of the
order of from about 10[err] Mto 10[epg]_M Conmpounds of the invention
are therefore useful for the treatnent of gastrointestinal notility

di sorders, for exanple to normalize or to inprove the gastric enptying and
intestinal transit in sub- jects having a disturbed notility, e.qg.
gastr o- oesophageal reflux di sease, decreased peristalsis of the oesophagus
and/ or stomach and/or small and/or [T4BE® I ntestine, or to treat
oesophagitis, gastroparesis, dyspepsia, non-ul cer dyspepsi a,

pseudo- obstruc-

Ex. |Rs Rg R’1o M.P.
8 |0CH,0CH,; H pentyl 108 ¢
9 |0CH,CH=C(CH;3), H pentyl amorph
10 |OH H -(CH; ) ;~-NH-C0-C4Hs 179 ° (F)
11 [0CO-N(CH3), H pentyl 90 ° (F)
12 |R H pentyl 125 °
13 JOCH; H pentyl 124 9%
14 {0OH H pentyl 128 ° (F)**
15 |oH H H 247 °
hydro-
chloride
16 |OH CH; |H 180 ° (F)
17 |oH H -(CH;);-N 165 °
0
18 joH H CH, 140 ° (F)
19 |oH CH3 |pentyl 200 °
20 {0C;Hs H pentyl 114 °
21 |0-i-C3H, H pentyl 90 °
22 |oH B |3,8-dimethyl-nonyl 1150 ©
23 |OH H 3-(p-F-phenoxy)-propyl 85 ° (F)
24 |OH H -(CH; ), -NH~-CO-CgHs 110 ° (F)
25 |benzoyloxy H pentyl 155 ° (F)
26 |~0-CO-tert.CyHy H pentyl amorph

Y
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tion, inpaired colonic transit, ileus, irritable bowel syndrone,
constipation, epigastric pain, postoperative gut atony, recurrent nausea
and vom ting, anorexia nervosa or dyskinesias of the biliary system
Furthernore the conpounds of the invention are also indicated for use in
the treatnent of dyskinesias of the urinary bladder, the nodul ati on of
cortisol/al dosterone rel ease, or for_iggproving nenory and | earning. For
t he above uses the required dosage will of course vary depen- ding on the
node of adm nistration, the particular condition to be treated and the
effect desired. An indicated daily dosage is in the range of from about

0.01 to abo%& ﬁR , e.g. fromaboyt O. to about 1 ng for parenteral use,
and of fromabptt 0.1 to about 3 n§*for 8Pal use, convenient!|\&dni nistered
once, in divided dosages 2 to 4 x/iday,{ or 1 n sustarned releasF form Unit
dosage forns fpr oral adm nistratijon accordingly conprise from about 0.0025
to about 1.5 npg active ingredient {(i.e conpoun okﬂgharnaceukically
acceptabl e salf of the invention) jadmxed with CH,
27 |oH H  |-(CH;)s-N | 130 ° (F)
NH
0
28 |OCH; H -(CH;):-NH-CO-C¢Hs amorph
29 |OCH,0CH; H -(CH; )3 ~-NH-CO-CgxHs amorph
30 |OCH,CH=C(CH3), H -(CH; )3 -NH-CO-C4Hs amorph
31 JOH H -S-(CH; )4-CH; 190 °
hydro-
iodide
32 |COOH H pentyl 310 °
hydro-
chloride
33 |3-pyridyl-carbonyloxy |H pentyl 95 °
34 |OH H 3-benzamido-propyl 179 ¢ (F)
35 |0-CO-N(C,Hs), B pentyl 75 ° (F)
36 |oH H -(CH; )3 -0H 140 ° (F)
37 |0-CH,;~CO-N(CH3)» H pentyl 160 °
38 |OH H 3-benzimidazol-2-yl-propyl|amorph
39 |OH H —(CH: )3 —NH—SOZ -C5 Hs ) amorph
40 |0-CH;-CH;-N(CH3), H pentyl amorph
41 |0-~(CH;),-0-CH; H pentyl amorph
42 |0-(CH;),-0H H pentyl amorph
43 |OH H octyl amorph
44 |Si(CH3), H pentyl amorph
45 |isobutoxy H pentyl amorph

Tl mi "R Shgwt

2 £ MAR 1997



- 38 - an appropriate solid or liquid, pharnmaceutically acceptable,
diluent or carrier therefor. In accordance with the foregoing the present
i nvention al so provi des: i) A method for treating gastrointestinal

notility disorders,
gastroi ntesti nal
nodul ati ng

e.g. by stinulating the notility of the
system dyskinesias of the urinary bl adder,
cortisol/al dosterone-rxl ease or inproving nenory and

| earning in a subject in need thereof, which nmethod conpri ses
adm nistering to said subject an effective anount

Ex. |Rs Rs |R'1q M.P.

46 |OCH,CS-N(CH3), H pentyl amorph

47 {OH H phenethyl 130 ° (F)

48 |OH H -(CH;)3-N(CH;3)-benzoyl 202 ©°

49 |2,3-di(0OH)-propoxy H pentyl 105 ° (S)

50 |NH, H pentyl 100 ° (F)

51 |acetoxy B pentyl 225 °
hydro-
iodide

52 |PO(CH3); H pentyl 90 ° (F)’

53 |COOCH, H pentyl 184 °

54 |CN H pentyl 138 ° (F)

55 |NO; H pentyl 153 °

56 |CH;-S0,-NHCH, H pentyl 98 °® (S)

57 |0CH,0CO-t.butyl H pentyl amorph

58 |CH,~S50,-NHCH; H CO-NHCgH; 4 180 ° (F)

59 |OH H 3-phenyl-propyl amorph

60 |0H H o-chlorophenethyl 122 ° (F)

61 |OCH; H phenethyl 202 °

62 |CH,-CH,-S0,-CH; H pentyl amorph

63 |CONH, H pentyl . 130 @ (F)

64 |CON(CH;)» H pentyl 100 ¢ (F)
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of a compound of the invention or a pharmaceutically acceptabl e salt

t her eof . It has further been found that conpounds of the invention have

an antiserotoninergic effect specifically at the 5-HT4 receptors as may be
shown in standard test nodels, for exanple as follows: The isol ated

| ongi tudi nal nuscle of the guinea pig ileumwth its adhering nyenteric

pl exus is a well established nodel whiZh-pernmits investigations of the

mechani sm of action of various neurotransmtters. Met hod Mal e gui nea
pi gs (200-400 g) are killed by a blow on the head and exsangui nated. A
| ength of small intestine is renoved about 2 cmfromthe il eo-caecal valve.
The ileum i sxstgetched over a gl asgarodﬂlqu the mesentery is gapeful Iy
renoved. By -stfocking tangen- tially away fromthe nesenteric|attachnent
with a wad of ¢otton wool, the |ongitudinal nuscle |layer is segparated and
stripped fras {¢te underlying circysar isel&ophendityadi nal nusgke (spt)ri ps,

66 |0H H 3-MeO-phenethyl 120° (F)

67 |F H phenethyl 212° (F)

68 |CH,-N(CH;), H pentyl amorph

69 |CONH, CH; |pentyl 246° (1)

70 |OH H 3,4-di-Cl-phenethyl 274° (1)

71 |F H 3-MeO-phenethyl 185° (1)

72 |H H CH,CH, CONH, amorph (1)

73 |CH,;-CH;~NH-S0,CH, H pentyl 1052 (1;F)

74 |CH;~NH-S0,CH, H pentyl 204° (1;F)

l _

75 |S0,-NH, H pentyl 120° (F)

76 |CH(CH3)-0CH; H pentyl 115° (1;F)

77 |OCH, H 3,4-di-Cl-phenethyl 209° (1)

* m.p. hydrogenomaleate = 190 ° C
** m.p. hydrochloride = 228 ° C
(1): hydrochloride

By following a procedure as disclosed above, the compounds of
formula IB

]
X IB

S0S % the tepigcenant sheet
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3-4cmlength, are mounted in a 10 ml organ bath contai ning Tyrode

- 39 - solution at 37[err] C and bubbled with a 5% carbon dioxide in
oxygen. The Tyrode solution is of the follow ng conposition (mml/1): NaC
137.0; CaCl[err] 1.8; KO 2.7; MgC[err] 1.05; NaHCO err] 11.9; NaHP04 0. 4;
gl ucose 5.6; and nethysergide O 1[err]M The strips are maintai- ned under
a resting tension of 500 ng. Contractiygns are recorded with an isotonic
pendul um | ever. After equilibration for 30 mn a set concentration of
carbachol is applied in 10 min intervals un- til a consistant reaction is
achi eved.

vherein Rs, Rg and X are as defined in Table II below,

may be prepared.

TABLE II
Ex.| Rs Rg X | M.P.
78 | OH H NH 178 ° (F)
79 | OH CH; NH 240 °
80 | OH B CH, 297 9 chlorhydrate
81 | oH H S 165 °
82 OCH; H CH; 248 ° chlorhydrate (F)
83 | CON(CH3), H NH 225 °
84 | CH,SO,NHCH;, B NH 233 °
85 | CH,SO,NHCH; CH; NH 249 °
86 { OH H NH 140 ° (F)

EXAMPLE 87: 5-Hydroxy-3-[(N’-2’-imidazolin-4’-onyl)-hydrazo-
methyl]-indole

M.p. = 110 ° (F).

. . - L4
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Production of the concentration/reaction curve Non- cunul ati ve
concentration-response curves for 5-HT are esta- blished by adding

i ncreasi ng concentrations of the agonist to the organ bath at intervals of
at least 15 min. Preceding experinents showed that the intervals were |ong
enough to avoid tachyphyla- xis. Each concentration is left in contact with
the tissue for 1 min. Each strip is ordgy-used to record two
concentration-response curves; the first for 5-HT al one and the second for
5-HT in the presence of a set concentration of antagonist, each strip thus
serving as its own control. Antagonists are allowed to preequili- brate for
at least 10 mn prior to addition of 5-HT. The contrac- tions expressed as
percentage of the naximal response to 5-HT ob- tained from several

prepar at i onEXA¥RLENEB: t ed as nean val ues in order to obtain

| og-concentration-response curves. Inhibition constants are expressed in
the formof pA2 values which are gra- phicall et erm ned according to
conventi onal rmnethods (Arunl .hanaNeLNaL<g1959 McKay 1978). In this
test 5-HT elicits a concent on- defpenglent ®eR ractile effect. 5-HT

i nduces itsanjqr2 @nﬁracti e #ffect’s in the | ofgi - tudinal nuscle strip of
the guinea pig il &um by rel eagi nglisubs- tance P fromnerve endings wthin
this tissue. Its effect is may

By following a procedure as disclosed above, the compounds of
formula IC

(IC)

vherein Ry, R3, Ry, Rs, Ry and R’;, are as defined in Table III

below, may be prepared.
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diated by two different 5-HT receptors. At |ow concentrations 5-HT
‘activates a neuronal receptor which causes substance P re-

- 40 - | ease. The liberated substance P activates neuronal substance P
receptors and this causes the rel ease of acetyl choline which sub- sequently
activates nuscarinic receptors |ocated on snooth nuscle cells and brings
about contraction. At higher concentrgggons 5-HT activates a second
neuronal receptor which results in rél€aSe of substance P to cause
activation of substance P receptors on snooth nuscle cells and thereby
exerting contraction.

TABLE III
Ex. R1 R4 R7 Rs R3 R'1o M.P.
89 | H H CH,| OH H pentyl 130 ° (F)
90 | C;Hs| H H OH H pentyl 144 °
91 | H CH;| H OH H pentyl 105 ° (F)
92 | B OH | H B H pentyl 147 °
93 H H H OH piperidino 164 ° (F)
94 | H H H OH perhydroindolyl 170 ° (S§)
95 | H H H OH CH;| pentyl 100 ° (F)
9 | H H H OCH;| CH;3| pentyl 139 °
97 H H CHy| OH CH; | pentyl 120 ° (S)
98 | H H CH3| OCH;| CH;| pentyl amorph
99 | C;Hs| H H OH CH; | pentyl 138 ° (F)
100} H CH3| H OH H 3-benzimidazol-2-yl~ amorph
propyl
101} H H CH;| H H 3-benzimidazol-2-yl- 120 ° (F)
propyl
1021 H H I0CH;| H B 3-benzimidazol-2-yl- 135 ° (F)
propyl
103; H H CH3;: OCH; | H 3,4~di-Cl-phenethyl 220 ° (1)

By following a procedure as disclosed above the compounds of
formula ID
NH

(ID)

vherein Rs and R’;, are as defined in Table IV below, may be

prepared.

-
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Conpounds of the invention block preferentially the high affinity 5-HT[err]
receptors thereby inhibiting 5-HT-induced contraction e.g. at
concentrations fromabout 10[err] to about 10[err] nol/Il. They exert |ess
antagonistic activity at the low affinity 5-HI[err] receptor sites.
Compounds of the invention are therefore useful for the treatnent of
gastro-intestinal notility disorders gsych as tachygastria, problens of
gastric enptying due to tachygastria, Irritable bowel syndronme, intestinal
spasns, intestinal cranps, constipation due to increased |arge intestina
tone, gastro-oesophageal reflex disease and dyskinesias of the biliary
system Conmpounds of the invention also inhibit gastric |esions induced
by necrotizing agents as indicated in standard tests, e.g. using rats with
et hanol -i nduced gastric |l esions. Thpept®sts are carried out enploying nale
rats (200-250 g) fasted overnight but wih free access to water. The test
substance is admnistered s.c. or orally by a netal stomach tube. Absol ute

ethanol is Exveh Ryally BQoemi n after admi nistration of tHheMiPst
104 OCH; pentyl 107 °
105 OH pentyl 155 ¢
106 OH 3-benzimidazol-2-yl-propyl 150 ° (S)
107 . OCHs 3-benzimidazol-2-yl-propyl 98 ° (F)

By following a procedure as discloseed above, the compounds of
formula IE

(1IE)

wvherein R; and R’',;, are as defined in Table V below, may be

prepared.
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substance and the animals are killed 1 hour later. The stomach is cut open
al ong the greater curvature and pinned flat. Henorrhagi c erosions are
guantified in two ways: area and |l ength of the erosions.

- 41 - On s.c. admnistration of a conpound of the invention as test
conpound at a dosage of fromca. 0.1 [err]g/kg to 10 ng/ kg, subs- tantial

i nhi bition of the gastric |esions induged by ethanol is observed conpared
with results for control groups receiving pla- cebo in lieu of the test
subst ance.

TABLE V
Ex. R-, R'ln M.P.
108 H pentyl amorph
109 H phenethyl 192 °
110 CH, pentyl 195 °
111 H CH,CH,NHCOC4Hs 220 °
112 H benzyl 203 °

EXAMPLE 113: (7-Azaindole)-3-carboxaldehyde

amino({pentylamino)methylenehydrazine

M.p. = 78 ° (Sintering).

EXAMPLE 114: 5-Bydroxy-6-fluoro-indole-3-carboxaldehyde amidino-

hzdrazone
M.p. = 168 ° (F).

S5-(Dimethylphosphine oxide)~indole-3-carboxaldehyde, used as
starting material for the production of the compound of

Example 52 may be prepared according to Example 4 d) from indol-
5~-dimethylphosphine oxide.

Indole-5-dimethylphosphine oxide may be prepared as follows:

This is the replacement sheet
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Compounds of the invention are accordingly indicated for use in the
‘prophylactic or curative treatnment of gastrointestinal disor- ders such as
peptic ul cer diseases. The conpounds of the invention are further
indicated for treating diarrhea, inflammtory di seases of the stomach and
bowel, e.g. gastritis, duodenitis, including inflamuatory bowel disease,
nausea and vomting. Furthernore they sgre also indicated for the treatnent
of arrhythm as, tachycardia, dyskinesia of the urinary bl adder, e.g.

i nconti nence, for reducing the occurrence of stroke, or for nodul ating
stress responses. For the above uses the required dosage will of course
vary de- pending on the node of adm nistration, the particular condition to
be treated and the effect desired. An indicated daily dosage is in the
range of fremElIeulls: [ Ehddle-bodialeahylgho8phine oRideent eral use, and of the
order of fromabout 0.1 to about 100 ng for oral use, conveniently
adm ni stered once, in divided dosages 2 to 4 x/day, or in sustained rel ease
form Unit @dsdideheykminfolingrat(diantimilphosphior excideddi ngly conprise from
about 0.025 to about 50 ng of a conpound of the invention adm xed with an

appropriate solid or |iquid, pharmaceutically acceptable, diluent or
carrier therefof solution of t-BuLi in hexane (10 ‘mmol, 1.7M) is added at

- 78 ° to a solution of 5-bromo-N-benzyl-indoline (5 mmol) in
30 ml ether. After 10 minutes a solution of ClPO(Me)2 (10
mmol) in 10 ml THF is added thereto. The reaction is allowed
to varm up to room temperature over 6 hours. Water and AcOEt
are added, the organic layer is separated and the aqueous
phase is extracted with AcOEt. The combined organic phases
are washed with brine, dried and the solvent is evaporated.
The residue is chromatographied over $i02 (eluant :
CH,Cl,/MeOH 95:5) to yield the a) title compound.

M.p. = 180 °.

b) indoline-5-(dimethylphosphine oxide)

A solution of compound a) (1.5 mmol) in 20 ml MeOH containing
0.2 g Pd/C is hydrogenated over two hours. The solution is
filtered over Hyflo and the solvent is evaporated to yield

the b) title compound.

¢) indole-5-(dimethylphosphine oxide)

A solution of compound b) (1.5 mmol) in 25 ml xylene
containing 100 mg Pd/C is refluxed for 3 hours. The solution
is filtered over Hyflo and the catalyst washed with CH,Cl,.
The solvent is evaporated to yield the ¢) title compound.
M.p. = 195 °.

S5-Hydroxy-benzothiophene-3-carboxyaldehyde and 5-methoxy-
benzothiophene-3-carboxyaldehyde used as starting materials for
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In accordance with the foregoing the present invention also provides: 1)
A nethod for the treatnent of any of the above nentioned

- 42 - di sorders or conditions in a subject in need thereof, which
met hod conprises adm nistering to said subject an effective anount of
a conmpound of the invention or a pharmaceutically acceptabl e salt

t her eof ; - 34 -

the preparation of the compounds of Examples 104 to 107 may be

prepared as follows:

EXAMPLE 116: 5-Methoxy-benzothiophene-3-carboxyaldehyde

a) (4-methoxy-benzyl) acetonyl sulfide

0.165 Mol sodium hydride is added portionwise at 0 ° to a
solution of 4-methoxy-thiophenol (0.15 mol) in 300 ml THF.
After 1 hour chloracetone (0.165 mol) is added. The mixture
is stirred overnight at room temperature. Thereafter the
solvent is evaporated and the mixture is dissolved in CHZC1§
and washed with 2 N Na,C0;. The organic phase is dried and
the solvent is evaporated to yield the title a) compound

which is used without further purification.

b) 3-methyl-5-methoxy-benzothiophene

0.15 Mol of compound a) is added over 1 hour at reflux to a
solution of polyphosphoric acid (0.17 mol) in 1 liter chloro-
benzene. The solution is stirred at reflux overnight. The
mixture is filtered and the filtrate is evaporated. The crude
product is chromatographied over $i02 (eluant : hexane) to
yield the title b) compound.

¢) 5S-methoxy-3-bromomethyl-benzothiophene

0.01 Mol NBS and a crystal of dibenzoylperoxide are adaed to
a solution of compound b) (0.01 mol) in 60 ml tetrachloro-
carbone. The mixture is stirred at reflux for 1.5 hours. The
suspension is filtered and the filtrate is evaporated. The
resulting oil crystallizes on cooling and is used without

further purification.
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Furthernore it has been found that the conmpounds of the invention have an

ant agoni st effect at the central 5HT-IC receptors. Conmpounds of the

i nvention have a potent binding affinity to central 5HT-1C receptors as
e.g. neasured according to the nmethod di scl osed by D. Hoyer et al., Eur. J.
Phar macol ., 118, 13 - 23 (1985). Conpounds of the invention antagoni se

t he hypol oconotion induced in rats by mnistration of

m chl or ophenyl - pi perazi ne (nCPP) according to the nmethod di scl osed by G A
Kennett and G Curzon, Br. J. Pharmacol., 94, 137 - 147 (1988). In this
test conpounds of the invention counteract the nCPP induced | oconotion

af ter admi niggt r Suine@Rodi-bdREABE6pitinel 3. 0dlrdbRalldeflyde t 0 30 nu/ kg p. o.
Conmpounds of the T Aventi on are tnerefore-usefar Tor the prophylactic
treatment of mgraine or for the treatnment of psychiatric disorders e.g.
anxi ety, obsessi\o Balhnheksnardytersonderaamipanisc aédddackss sdeptamsooHn,

B‘;: ;B“I g’m schi ZophE Sl ey St YR NS 1871907 GE S350 ka2 ChAN h gk RLEPSUr € and

stirred at reflux for 6 hours. Ether is added to the
suspension after cooling and the solid is isolated by
filtration. The residue is dissolved in 100 ml 50 % CH,COOH
and the mixture is refluxed for 3 hours. 130 ml water and
25 ml concentrated HCl are then added and the mixture is
refluxed for 5 further minutes. The mixture is cooled with
ice. The title d) compound crystallizes is isolated by
filtration and washed with water.

M.p. = 50 °.

EXAMPLE 117: 5-hydroxy benzothiophene-3-carboxaldehyde

A solution of BBr3 (0.07 mol) in 15 ml CH;Cl; is added at 0 ° to
a solution of 0.014 mol 5-methoxy-benzothiophene-3-carboxaldehyde
in 80 ml CH;Cl,. After 4 hours 2 N Na,C0; is added until pH = 7.
The organic solvent is evaporated and the suspension is filtered.
The solid is washed with water to yield crude title compound
which is recrystallized from CH3;0H/H,0.

M.p. = 200 °.

The compounds of formula I and their pharmaceutically acceptable
salts (hereinafter referred to as compounds of the invention)
exhibit pharmaceutical activity and are, therefore, useful as

pharmaceuticals.
In particular, compounds of the invention have a stimulatory
effect on gastrointestinal motility as may be shown in standard

test models, for example as follows:

Monopolar electrodes are implanted on the serosal side of the gut

This is the replacement sheet
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For the above uses the required dosage wll of course vary depen- ding on
the node of admi nistration, the particular condition to be treated and the
effect desired. An indicated daily dosage is in the range of from about 0.5
to about 300 ng, conveniently adm ni stered once, in divided dosages 2 to 4
x/ day, or in release form - 43 -

In accordance with the foregoing the-m@eesent invention al so

vall along the small intestine of Beagle dogs. From these elec-
trodes, signals are fed into a preamplifier and filtered for the
registration of low and high frequency potentials, in order to
separate slow waves from spikes. The number of spike bursts
ocurring in 2 min. periods are determined. From this the follo-
ving data are extracted: duration of phase I - III, interval
between 2 consecutive phase III blocks, propagation velocity. One
or two cycles are recorded prior to drug administration which is
done subcutaneously 10-15 min after a Phase III has passed the
most distal electrodes. Control experiments are performed routi-
nely by means of solvent administration. In fed dogs, the number
of spikes per 30 min. is determined additionally. In this test
the compounds of the invention stimulate myoelectric activity at

dosages of the order of from about 0.001 to 10 mg/kg s.c.

Furthermore, the stimulatory effect on gastrointestinal motility
of compounds of invention is also indicated e.g. by their effects

on the peristaltic reflex in the isolated guinea-pig ileum.

Male guinea-pigs, 200-400g are stunned and bled. Segments of ter-
minal ileum, 4-5 cm long, are removed and suspended as described
by Trendelenburg in Arch. Exp. Path. Pharmakol., 81, 55-129
(1917), in a 20 ml organ bath under an initial load of 1 g. The
tissue is bathed with a modified Krebs solution (NaCl 118.6;
CaCl; 2.7; KCl 4.7; KH,PO, 1.2; MgSO, 0.1; NaHCO; 25.0; glucose
5.6 mM), maintained at 37°C and bubbled with 5% C0, in oxygen.
Peristalsis is elicited for 30 s by increasing the intraluminal
pressure from zero by 1 to 4 cm H,0. Measurements are madelof
longitudinal muscle responses by using an isotonic force-displa-
cement transducer and of circular muscle activity by employing a
pressure transducer. The area under the curve (AUC) of peristal-
tic contractions is determined and concentration response curves
are established by plotting the AUC representing the circular

and longitudinal muscle activity. Each preparation is used as its
Thic ig he replacemant sheet

LT 1.



provi des: 1ii) A nmethod of prophylactic treatnent of mgraine or for

treating psychiatric disorders in a subject in need thereof, whi ch

met hod conprises admnistering to said subject an ef fective anmount of
a conpound of the invention or a pharmaceutically acceptable salt

t her eof . Conpounds of the invention also have an agoni st effect on 5HT-1D

receptors. Their binding affinity to 5kif-1D receptors has been determ ned
e.g. according to the nmethod di scl osed by C. Waeber et al.,
Naunyn- Schm edeberg's Arch. Pharmacol ., 337, 595 - 601 (1988). The
agoni st effect is further denonstrated in the foll ow ng assay: Ant eri or

cerebral arteries_ ar i.sed .from brains, obtajned fromthe | ocal
sl aught er hou%& “BF 8 ra§$§8§n%ﬁ&§e Stglﬁ“hﬁFFé L%f enblifht ed bet ween two

L- shaped netaimipiongsiemaefptizeedmpourddenpebat uscredons ok edongdimisr ]| C
organ baths {J'bhefgé@kﬁhaﬁgfggééd to the serosal side and are left in
contact with the tissue for 15 min. In this test compounds of the
invention have a stimulatory effect on the peristaltic activity

at concentrations of the order of from about 10=1° M to 10~7 M.

Compounds of the invention are therefore useful for the treatment
of gastrointestinal motility disorders, for example to normalize
or to improve the gastric emptying and intestinal transit in sub-
jects having a disturbed motility, e.g. gastro-oesophageal reflux
disease, decreased peristalsis of the oesophagus and/or stomach
and/or small and/or large intestine, or to treat oesophagitis,
gastroparesis, dyspepsia, non-ulcer dyspepsia, pseudo-obstruc-
tion, impaired colonic transit, ileus, irritable bowel syndrome,
constipation, epigastric pain, postoperative gut atony, recurrent
nausea and vomiting, anorexia nervosa or dyskinesias of the

biliary system.

Furthermore the compounds of the invention are also indicated For
use in the treatment of dyskinesias of the urinary bladder, the
modulation of cortisol/aldosterone release, or for improving

memory and learning.

For the above uses the required dosage will of course vary depen-
ding on the mode of administration, the particular condition to
be treated and the effect desired. An indicated daily dosage

is in the range of from about 0.0l to about 3 mg, e.g. from about
0.01 to about 1 mg for parenteral use, and of from about 0.1 to
about 3 mg for oral use, conveniently administered once, in
divided dosages 2 to 4 x/day, or in sustained release form. Unit
dosage forms for oral administration accordingly comprise from
about 0.0025 to about 1.5 mg active ingredient (i.e. compound or

pharmaceutically acceptable salt of the invention) admixed with
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solution that is continuously gassed with 5% C02 in oxygen. Agoni st-induced
vascul ar contractions are neasured isonetrically. In order to neasure only
5-HT1D receptor nedi ated effects, ketanserin (10-7 M, which prevents
contractions via 5-HT2 receptors, is added to the bath sol ution. Conpounds
of the invention induce vascular contractions at a concentration of from
10[err] to 10[err] M particularly 10[g¢r] to 10[err] M Conmpounds of the
i nvention are therefore useful in treafing conditions associated with
cephalic pain, in particular in the treatnent of mgraine, cluster

headache, chronic paroxysnal - 44 -

an appropriate solid or liquid, pharmaceutically acceptable,

diluent or carrier therefor.

In accordance with the foregoing the present invention also

provides:

i) A method for treating gastrointestinal motility disorders,
e.g. by stimulating the motility of the gastrointestinal
system, dyskinesias of the urinary bladder, modulating
cortisol/aldosterone release or improving memory and
learning in a subject in need thereof, which method _
comprises administering to said subject an effective amount
of a compound of the invention or a pharmaceutically

acceptable salt thereof.

It has further been found that compounds of the invention have an
antiserotoninergic effect specifically at the 5-HT, receptors as

may be shown in standard test models, for example as follows:

The isolated longitudinal muscle of the guinea pig ileum with its
adhering myenteric plexus is a well established model which
permits investigations of the mechanism of action of various

neurotransmitters.
Method

Male guinea pigs (200-400 g) are killed by a blow on the head and
exsanguinated. A length of small intestine is removed about 2 cm
from the ileo-caecal valve. The ileum is stretched over a glass
rod and the mesentery is carefully removed. By strocking tangen-
tially away from the mesenteric attachment with a wad of cotton
wool, the longitudinal muscle layer is separated and stripped
from the underlying circular muscle. Longitudinal muscle strips,

3-4cm length, are mounted in a 10 ml organ bath containing Tyrode
This is the replacement sheet
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hem crani a and headache associated wi th vascul ar disorders and in
all'eviating the synptoms associated therew th. For the above uses the
requi red dosage will of course vary depen- ding on the node of

adm nistration, the particular condition to be treated and the effect
desired. An indicated daily dosage is in the range of fromabout 0.5 to
about 300 ng, conveniently adm nistecregfh ance, in divided dosages 2 to 4

x/ day, or in sustained rel ease form I'n accordance with the foregoing the
present invention also provides: iv) A nmethod for treating conditions
associated wth cephal I C pain, e. g as i ndi cated above i nda sgbj ect in
need t her eof net hod co mnjstering to said subject an
effective aﬁﬁb'ﬁilogfaﬁ ? g lbtﬁ'egp 1 i8R0} dioxide ipwyggBeutical |y

accept abl e §aetTyrde ean‘lutlonThe m:ﬁ)rrpeumao@fngt Rempori@ Nén QANBEM IRE

admi ni stereqBy @39Yof QA¥EN1.8; KCl 2.7; NgCl, 1.05; NaHCO; 11.9; NaHPO,
0.4; glucose 5.6; and methysergide 0.1uM. The strips are maintai-
ned under a resting tension of 500 mg. Contractions are recorded
with an isotonic pendulum lever. After equilibration for 30 min a
set concentration of carbachol is applied in 10 min intervals un-

til a consistant reaction is achieved.

Production of the concentration/reaction curve

Non-cumulative concentration-response curves for 5-HT are esta—'
blished by adding increasing concentrations of the agonist to the
organ bath at intervals of at least 15 min. Preceding experiments
shoved that the intervals were long enough to avoid tachyphyla-
xis. Each concentration is left in contact with the tissue for 1
min. Each strip is only used to record two concentration-response
curves; the first for 5-HT alone and the second for 5-HT in the
presence of a set concentration of antagonist, each strip thus
serving as its own control. Antagonists are allowed to preequili-
brate for at least 10 min prior to addition of 5-HT. The contrac-
tions expressed as percentage of the maximal response to S5-HT ob-
tained from several preparations are plotted as mean values in
order to obtain log-concentration-response curves. Inhibition
constants are éxpressed in the form of pA; values which are gra-
phically determined according to conventional methods (Arunlak-
shana et al, 1959, McKay 1978).

In this test 5-HT elicits a concentration-dependent contractile

effect. 5-HT induces its major contractile effects in the longi-
tudinal muscle strip of the guinea pig ileum by releasing subs-

tance P from nerve endings within this tissue. Its effect is me-
diated by two different 5-HT receptors. At low concentrations

5-HT activates a neuronal receptor which causes substance P re-
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tional route, in particular nasally, enterally, preferably oral- ly, e.g.
inthe formof tablets or capsules, or parenterally e.g. in the form of

i njectabl e solutions or suspensions or in a suppo- sitory form The
conpounds of the invention nmay be administered in free formor in
pharmaceutically acceptable salt form Such salts nmay be prepared in
conventional manner and exhibit the saoe-order of activity as the free
conpounds. Suitable pharmaceutically accep- table salts of the conpounds of
the invention include for exanple the hydrochl ori des. Furthernore the
present invention also provides:

lease. The liberated substance P activates neuronal substance P
receptors and this causes the release of acetylcholine which sub-
sequently activates muscarinic receptors located on smooth muscle
cells and brings about contraction. At higher concentrations 5-HT
activates a second neuronal receptor which results in release of
substance P to cause activation of substance P receptors on

smooth muscle cells and thereby exerting contraction.

Compounds of the invention block preferentially the high affinity
5-HT, receptors thereby inhibiting 5-HT-induced contraction e.g.
at concentrations from about 10-% to about 10-¢ mol/l. They exert
less antagonistic activity at the low affinity 5-HT3; receptor '

sites.

Compounds of the invention are therefore useful for the treatment
of gastro-intestinal motility disorders such as tachygastria,
problems of gastric emptying due to tachygastria, irritable bowel
syndrome, intestinal spasms, intestinal cramps, constipation due
to increased large intestinal tone, gastro-oesophageal reflex

disease and dyskinesias of the biliary system.

Compounds of the invention also inhibit gastric lesions induced
by necrotizing agents as indicated in standard tests, e.g. using

rats with ethanol-induced gastric lesions.

The tests are carried out employing male rats (200-250 g) fasted
overnight but with free access to water. The test substance

is administered s.c. or orally by a metal stomach tube. Abéolute
ethanol is given orally 30 min after administration of the test
substance and the animals are killed 1 hour later. The stomach is
cut open along the greater curvature and pinned flat. Hemorrhagic
erosions are quantified in two ways: area and length of the

erosions.
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- 45 - V) A conpound of the invention or a pharmaceutically acceptable

salt thereof, for use as a pharnaceutical, e.g. in any of t he net hods
as indicated above; vi) A pharnaceutical conposition conprising a
conmpound of the i nvention as hereinbefore defined, or a
pharmaceutically acceptabl e salt thereof, together with a

phar maceutical |y acceptabl e dilugnt_or carrier therefor. Such

conposi tions may be manufactured in conventional manner, e.g. by

m Xi ng of the ingredients. Compounds of fornmula | wherein Rerr] is
hydr ogen, A is -N= or -CH= and Z i's -C}h, or wherein Rerr] is H Ais

CH=, Zis : pH: err S r err alkoxy have e.g. a
stlnulatoryO%ﬁﬁéctagﬁ §%§?¥g$ tes?lﬁﬁP |I|ﬂ1 én&e%+€nt% &fbre useful in
t he met hod ofmpolhed iatvendisagefof froeata.n@. lmup;VIkg tty U0 s@/der ssube-g. by

stimulati ”Q:H(}? %rih'ﬂbwm‘?zf of N&ed ﬁ%”ﬁ%ﬁhh?%ndﬁé&% Q&du@? gated above,

for treating I nesias of the u | nary nodul
corti sol / al eesarded romparech¥é thresipio PR CIrE ADY \Eraues recexvmg pla-

cebo in lieu of the test substance.

Compounds of the invention are accordingly indicated for use in
the prophylactic or curative treatment of gastrointestinal disor-

ders such as peptic ulcer diseases.

The compounds of the invention are further indicated for treating
diarrhea, inflammatory diseases of the stomach and bowel, e.g. .
gastritis, duodenitis, including inflammatory bowel disease,
nausea and vomiting. Furthermore they are also indicated for the
treatment of arrhythmias, tachycardia, dyskinesia of the urinary
bladder, e.g. incontinence, for reducing the occurrence of

stroke, or for modulating stress responses.

For the above uses the required dosage will of course vary de-
pending on the mode of administration, the particular condition
to be treated and the effect desired. An indicated daily dosage
is in the range of from about 5 pg to about 5 mg for parenteral
use, and of the order of from about 0.1 to about 100 mg for oral
use, conveniently administered once, in divided dosages 2 to 4
x/day, or in sustained release form. Unit dosage forms for oral
administration accordingly comprise from about 0.025 to about 50
mg of a compound of the invention admixed with an appropriate
solid or liquid, pharmaceutically acceptable, diluent or carrier

therefor.

In accordance with the foregoing the present invention also

provides:

ii) A method for the treatment of any of the above mentioned

This is the replacement sheet
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| earni ng. Conpounds of Exanples 13 and 108 are preferred. Conmpounds of
formula | wherein Rlerr] in V and/or R err] in Ais other than hydrogen
have e.g. an antiserotoninergic effect specifically at the 5-HT[err]
receptors and inhibit gastric |esions induced by ne- crotizing agents and
are therefore useful as an antiulcer or an- tinotility agent in the nethod
of the invention for treating gas- trqpntestinal disturbances and for the
prophylactic or curative treatnment of peptic ulcer diseases. They are al so
i ndicated for treating diarrhea, inflammatory di seases of the stomach and
bowel, e.g. gastritis, duodenitis, including inflamuatory bowel disease,
nausea and vom ting, arrhythmas, tachycardia, dyskinesia of the urinary
bl adder, e.g. i ﬁ‘éé?ﬁqeﬁén%"e copgdi toag g ﬁgS‘f‘?ﬂécéc’c,‘hr“Féﬁ’lc'é‘eéF°§t ¥Bk& or for

modul at i Ng StresgtheBROAFETes GiMAUSASiaf fXaad eubPét 90 affdcPiver e

referred. . . .
P amount of a compound of the invention or a pharmaceutically

acceptable salt thereof;

Furthermore it has been found that the compounds of the invention

have an antagonist effect at the central 5HT-1C receptors.

Compounds of the invention have a potent binding affinity to
central S5HT-1C receptors as e.g. measured according to the method
disclosed by D. Hoyer et al., Eur. J. Pharmacol., 118, 13 - 23 _
(1985).

Compounds of the invention antagonise the hypolocomotion induced
in rats by administration of m-chlorophenyl-piperazine (mCPP)
according to the method disclosed by G.A. Kennett and G. Curzon,
Br. J. Pharmacol., 94, 137 - 147 (1988). In this test compounds
of the invention counteract the mCPP induced locomotion after

administration at dosages of from about 0.1 to 30 mg/kg p.o.

Compounds of the invention are therefore useful for the
prophylactic treatment of migraine or for the treatment of
psychiatric disorders e.g. anxiety, obsessive compulsive
disorders, panic attacks, depression, bulimia, schizophrenia,

situations of increased intracranial pressure and priapism.

For the above uses the required dosage will of course vary depen-
ding on the mode of administration, the particular condition to
be treated and the effect desired. An indicated daily dosage

is in the range of from about 0.5 to about 300 mg, conveniently
administered once, in divided dosages 2 to 4 x/day, or in

release form.
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- 46 - Compounds of fornmula | wherein R5 is hydrogen, hydroxy,
Cerr]al koxy or nitro, Rerr] is hydrogen, chlorine, bromne or
Cerr]alkyl, Zis -CRerr]= wherein R err] is hydrogen, ([err]alkyl,
chlorine or bromne, Ais -CR err]= wherein R7 is hydrogen or ([err]alkyl,
preferably those wherein Bis a radical of formula (b), R [err] being
Clerr]Jalkyl or C(Jerr]al kyl substitutegzby NH CO phenyl or benzi m dazolyl,
have e.g. an antagoni st effect on central 5HT-1C receptors and are
therefore useful in the prophylactic treatnment of mgraine and in the
treatnment of psychiatric disorders e.g. anxiety, obsessive conpul sive

di sorders, panic attacks, depression or bulima. Conpound of Exanple 38 is
preferred. Compounds of fornmula | wherein R err] is hydrogen, hydroxy,
Cl err] al koxyn acashimnge W3ter elaltloagmiagbety pre R pvdntRberalko

SOerr]NH(C err.l,alkyl), Cerr]al kyl substituted by SO[err]C[err]al kyl, or
PO(C err]al rﬁv)l%i%?'r], Wis NH Ais -CHs, Zis -CH and R2 and R6 are

iii) A method of prophylactic treatment of migraine or for
treating psychiatric disorders in a subject in need thereof,
which method comprises administering to said subject an
effective amount of a compound of the invention or a

pharmaceutically accepﬁable salt thereof.

Compounds of the invention also have an agonist effect on

S5HT-1D receptors. Their binding affinity to SHT-1D receptors haé
been determined e.g. according to the method disclosed by

C. Vaeber et al., Naunyn-Schmiedeberg’s Arch. Pharmacol., 337,
595 - 601 (1988).

The agonist effect is further demonstrated in the following

assay:

Anterior cerebral arteries are excised from pig brains obtained
from the local slaughterhouse. Circular segments of 3-4 mm length
are mounted between two L-shaped metal prongs and placed in
temperature-controlled (37° C) organ baths filled with Krebs
solution that is continuously gassed with 5% C02 in oxygen.
Agonist-induced vascular contractions are measured isometrically.
In order to measure only 5-HT1D receptor mediated effects,
ketanserin (10-7 M), which prevents contractions via 5-HT2
receptors, is added to the bath solution. Compounds of the
invention induce vascular contractions at a concentration of from
10-10% to 105 M, particularly 10-9 to 107 M.

Compounds of the invention are therefore useful in treating
conditions associated with cephalic pain, in particular in the

treatment of migraine, cluster headache, chronic paroxysmal
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each hydrogen, particularly those wherein B is a radical [err] or a
radical (b) wherein Xerr] is (err]al kyl or -CONH-C[err]H err], have
e.g. an agonist effect on 5HT-1D receptors and are therefore useful in
treating conditions associated with cephalic pain, e.g. as indicated above.
Compound of Exanple 63 is particularly preferred.
- 47 -

- 44 -

hemicrania and headache associated with vascular disorders and in

alleviating the symptoms associated therewith.

For the above uses the required dosage will of course vary depen-
ding on the mode of administration, the particular condition to
be treated and the effect desired. An indicated daily dosage is
in the range of from about 0.5 to about 300 mg, conveniently
administered once, in divided dosages 2 to 4 x/day, or in

sustained release form.

In accordance with the foregoing the present invention also

provides:

iv) A method for treating conditions associated with cephalic
pain, e.g. as indicated above in a subject in need thereof,
wvhich method comprises administering to said subject an
effective amount of a compound of the invention or a

pharmaceutically acceptable salt thereof.

The compounds of the invention may be administered by any conven-
tional route, in particular nasally, enterally, preferably oral-

ly, e.g. in the form of tablets or capsules, or parenterally e.g.
in the form of injectable solutions or suspensions or in a suppo-
sitory form.

The compounds of the invention may be administered in free form
or in pharmaceutically acceptable salt form. Such salts may be
prepared in conventional manner and exhibit the same order of
activity as the free compounds. Suitable pharmaceutically accep-
table salts of the compounds of the invention include for example
the hydrochlorides.

Furthermore the present invention also provides:
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CLAIM 1. A conpound of fornula I [err] wherein R err]
I's hydrogen; ([err]alkyl; ((err]al kyl)carbonyl; benzoyl; or
phenyl ([ err] al kyl - car bonyl ;

-~ 45 -

v) A compound of the invention or a pharmaceutically acceptable
salt thereof, for use as a pharmaceutical, e.g. in any of

the methods as indicated above;

vi) A pharmaceutical composition comprising a compound of the
invention as hereinbefore defined, or a pharmaceutically
acceptable salt thereof, together with a pharmaceutically
acceptable diluent or carrier therefor. Such compositions
may be manufactured in conventional manner, e.g. by mixing

of the ingredients.

Compounds of formula I wherein R; is hydrogen, A is -N= or -CH=
and Z is -CH=, or wherein R; is H, A is -CH=, Z is -N= or -CH=
and Rs is hydroxy or C,.galkoxy have e.g. a stimulatory effect on
gastrointestinal motility and are therefore useful in the method
of the invention for treating motility disorders, e.g. by
stimulating the motility of the gastrointestinal system as
indicated above, for treating dyskinesias of the urinary bladder,
modulating cortisol/aldosterone release or improving memory and

learning. Compounds of Examples 13 and 108 are preferred.

Compounds of formula I wherein R; in ¥V and/or R; in A is other
than hydrogen have e.g. an antiserotoninergic effect specifically
at the 5-HT, receptors and inhibit gastric lesions induced by ne-~
crotizing agents and are therefore useful as an antiulcer or an-
timotility agent in the method of the invention for treating gas-
trointestinal disturbances and for the prophylactic or curative
treatment of peptic ulcer diseases. They are also indicated for
treating diarrhea, inflammatory diseases of the stomach and
bowel, e.g. gastritis, duodenitis, including inflammatory bowel
disease, nausea and vomiting, arrhythmias, tachycardia,
dyskinesia of the urinary bladder, e.g. incontinence, for
reducing the occurrence of stroke, or for modulating stress

responses. Compounds of Examples 89, 90 and 97 are preferred.

Tivn Th e ranlacomant sheet

T e n e e e - _
P R SRS < 4
S R



R err] I s hydrogen; hal ogen; Cerr]al kyl; hydroxy; nitro; am no;
(err]al kyl am no; ([ err]al kyl carbonyl am no; Cferr]al koxycarbonyl; .
SO[err]NR{err] Rlerr] wherein each of Rlerr] and Rerr] independently is
hydr ogen or (Jerr]al kyl; cyano; or trimethylsilyl; d err]al kyl
substituted by -SOerr]-Cerr]al kyl, -dzﬂerr]NR[err]R[err],
-CONR[err]R[err], -NHSOerr]-Cerr]aldyl, .
-N(Cerr]alkyl)-SOerr]-(Cerr]al kyl), -NR[err]R [err] wherein R [err]
i's hydrogen or (err]al kyl, d err] al koxycar bonyl or
-PQ((err]alkyl)[err]; carboxy; -CONRlerr]Rerr];
-P((err]alkyl)[err]; OCONRlerr]Rerr], wherein each of Rlerr] and R err]
i nde- pendently is Cferr]alkyl; Rerr] is hydrogen or, when Rlerr] is
OH, R[err] Cemppuddegen formilal Dgerere?n Rs is hydRpger,] Hy&&hﬂlsé[el n i?[_err]h :js
hydr ogen, halo ydr or . rr]al kyl or en err] is hydrogen
or hydroxy, ef%g'lﬂgf%@q-ﬁé?rolf{[ %’r r]]s ?g%gﬁbﬂrcﬁgﬁfn%apg%"&ﬁf ?f[ err]al kyl or
d err] al kox§i-9alkyli & ieRf@ur]dreredn R4Chi Rjyalrpgdn ,NB: - ssidydi mhRpetne i s
hydrogen or or brom&hé&f al 8 K\oR,=8Rfdrein R, is hydrogen or C;_salkyl,

preferably those wherein B is a radical of formula (b), R’;,

being Cy_;,alkyl or C;.galkyl substituted by NH-CO-phenyl or

benzimidazolyl, have e.g. an antagonist effect on central S5HT-1C

receptors and are therefore useful in the prophylactic treatment

of migraine and in the treatment of psychiatric disorders e.g.

anxiety, obsessive compulsive disorders, panic attacks,

depression or bulimia. Compound of Example 38 is preferred.

Compounds of formula I wherein Rs is hydrogen, hydroxy,
Ci-salkoxy, carboxy, C,_galkoxycarbonyl, CONR,R;,
SO;NH(C,.galkyl), C;_galkyl substituted by S0,C;_galkyl, or
PO(C,-4,alkyl),, W is NH, A is -CH=, Z is -CH= and R, and R¢ are
each hydrogen, particularly those wherein B is a radical

y NH
- \\N-::J or a radical (b) wherein X, is C;_;,alkyl or
-CONH-CgH,;, have e.g. an agonist effect on 5HT-1D receptors and
are therefore useful in treating conditions associated with
cephalic pain, e.g. as indicated above. Compound of Example 63 is

particularly preferred.
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- 48 - B Is a radical of formula (a) or (b), [err]

[err] (a) (b) wherein n
is | or 2, Aerr] is CCOor CHerr], Xerr] is S, NRerr] wherein
Rlerr] is hydrogen, ((err]alkyl)carbonyl, benzoyy; &eet Has B
phenyl CJerr]al kyl -carbonyl; or CRlerr]Rerr], wherein ”"m“",l ee"RT'Ted
i
CLAIMS

1. A compound of formula I

Rs
n X Ni-8 o
X
W
Ry

wher;in

v is S or -NR;- wherein R; is hydrogen, C;.galkyl or acyl,

R; is hydrogen, halogen or C;.galkyl,

Rs is hydrogen; halogen; C;.galkyl; hydroxy; nitro; amino;
C;-¢alkylamino; acylamino; C;_galkoxycarbonyl; SO,NR,Rp
vherein each of R, and R, independently is hydrogen or
C;-salkyl; cyano; or trimethylsilyl;

or, vhen A is -CR4=, Rs is also C;.galkyl substituted by
-S0,-C;_galkyl, -SO;NR,Rp, ~CONR,Ry, -NH-S0;-C;_galkyl,
-N(C;.salkyl)~-S0,-(C;_.salkyl), -NR,R’, wherein R’y is
hydrogen, C;.galkyl, Cs;.jcycloalkyl, Ci3_galkenyl, phenyl or
phenyl-C,_jalkyl wherein the phenyl ring is optionally
substituted, C;.galkoxycarbonyl, -PO(C;_salkyl); or a
heterocyclic radical; carboxy; CONR,Rp; ~PO(C;_galkyl),;
OCONR.Ry4, wherein each of R. and Ry independently is
C;.salkyl; or a heterocyclic radical, '

Rg is hydrogen or, when Rs is OH, R¢ is hydrogen or halogen,

yA is -CR4= wherein Ry is hydrogen, halogen, hydroxy or
C;-.galkyl or, when Rs is hydrogen or hydroxy, Z is also -N=,

A is -N= or -CRy= wherein R; is hydrogen, halogen, Ci_galkyl
or C,_gsalkoxy,

or Ry and R; together represent -(CH;)np- or -X;(CH;),~ wherein m

is is the replacerment sheet
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each of Rlerr] and R err] independently is hydrogen or CJerr] alkyl, Rerr]
i s hydrogen; Cferr]alkyl; Cferr]alkyl substituted by hydroxy, aryl

aryl oxy, adamantyl, a heterocyclic radical, - NR[ err] - err
-NH-SO err]-aryl; (err]cycloal kyl; adamantyl ; (derr peed
benzoyl ; phenyl ([ err]al kyl)carbonyl; or -CONHR[ err], Jj'
Rlerr] is (Jerr]al kyl or C[err]cycloalzjfgyl

or (Jerr]al kyl, and Rlerr] is CJerr]alkyl, C[err]cycloal kyl,
Cerr] cycl oal kyI - Clerr]al kyl, aryl or aryl([err]alkyl,
mherever aryI appears as is or in t he significances

"aryl oxy", "-NH.SO er yl ( err]alk )" i t he
above definitiors o%t {% p 'er*?yFs é C;( J o ‘N%bsiﬂrl‘%y&t)ed by

hal ogen, Cl 4al Kyl beli‘ngCitfao&thOOQ/,the 6-membered rmga,nd
X--Y is -CRg=N- or -CH(Rs)-NH- wherein Ry is hydrogen or
Ci-¢alkyl, and

B is a radical of formula (a) or (b),
(CH,)
/ 2'n Rzo
i) !
N\rxx YXZ
(a) (b)
wherein :
n is 1 or 2,

Ay is C=0 or CH,,

X, is S, NR;; or CR;,R;3, wherein R;, is hydrogen or acyl, each
of R;; and R;; independently is hydrogen, C;_jalkyl or
Cs_scycloalkyl,

Rio is hydrogen; C;.;jalkyl; C;.galkyl substituted by hydroxy,
aryl, ar&loxy, adamantyl, a heterocyclic radical,
-NR;5-CO-R; ¢ or -NH-SO,-aryl; Cs._;cycloalkyl; aryl; adaman-
tyl; acyl; or -CONHR,,,
vherein Ry4 is Cy_joalkyl, Cs_jeycloalkyl, Cs_;cycloalkyl-

~Cy-4alkyl, aryl, arylC,_salkyl or a
heterocyclic radical,

Rys is hydrogen or C;.galkyl, and

Ris is C;_galkyl, Cs-scycloalkyl, Cs_;cycloalkyl-
Ci-4alkyl, aryl or arylC;.,alkyl,
and
X5 is -SRy¢ or -NR3R’;, wherein R;o is C;_galkyl, R; is hydro-
gen or C;_galkyl and R’;, has one of the significances given

for Ryo above, or Ry and R’;, together with the nitrogen

Trs ig the repiacemant sheet
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- 49 - wherever "heterocyclic radical" appears in the above

definition, it is pyridyl, imdazolyl, benz- I m dazol yl ,
pyrrolidinyl, pyrrolidonyl, piperidino, py ﬁ%}ﬁ hﬁ

per hydr oi ndol yl or a radical of formul a (c?, t Jas-B eplaced
[err] [err] (c) , " ””‘TI”"
(d)

atom to which they are attached form a 5-, 6- or 7-membered
saturated or non aromatically unsaturated heterocycle which
may comprise a further heteroatom selected from N, S and 0

and which may be further condensed to a benzene ring,

provided that

i) vhen B is a radical of formula (b), only one of R;,
and R’y can be other than hydrogen and X, can be
-SR;9 only when R;, is hydrogen, and

ii) Rs is other than hydrogen when B is a radical
NH NHR’ ;¢

wherein R’ ;¢ is 4-methylphenyl as aryl, each of Z and A
is -CH=, W is -NH-, R; and Rs are each hydrogen and
X---Y is CH =N-

and a physiologically-hydrolysable and -~acceptable ether or
ester thereof when Rs is hydroxy, in free form or in salt

form.

2. A compound of formula I

R

5
1 Y—NH-B
/

A~
W

vherein

W, Ry, A, X--Y and B are as defined in claim 1,

Z is -CR4= vherein Ry is hydrogen, halogen, hydroxy or C;_g¢
alkyl, and

L TR et iy
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[err] (e) wher ei n Rlerr] is hydrogen or C[err]

al kyl , Bl err] Is -CHerr]CH err]-, -COCH err]- or -(CHerr])[err]- in
whi ch one or two H t hereof can be replaced by (Jerr]al kyl, or

1, 2- pheny [Thig Sheet Has Been Repl edCH[err]CH[err]-, -CHerr]N(Rerr])-

-(CHerr])]| “IH Wone or two H thereof can be replaced by
d err]al kyl}, 1, 2-phenyl enegg - Eferr] Is COor CHerr],

Rlerr] is hydrogen or C[err]alkyl,

Rs 1is hydrogen; C,_galkyl; hydroxy, C,_galkoxy; C,_galkoxy
substituted by hydroxy, C;.4alkoxy, acyloxy-, NR,R’},
CONR,R, or CSNR,R; wherein each of R, and R,
independently is hydrogen or C,;_galkyl and R’y is
hydrogen, C;_galkyl, C;_;cycloalkyl, Ci_galkenyl, phenyl
or phenyl-C;_salkyl wherein the phenyl ring is optionally
substituted; C,_galkenyloxy; pyridyl-carbonyloxy; nitro;
amino; C;.jalkylamino; acylamino; C;.galkoxycarbonyl;
SO;NR,Ry; cyano; or trimethylsilyl;

or, vhen A is -CR;=, Rs is also C;_galkyl substituted by
~S0;-C;_salkyl, -SO,NR,R,, -CONR,R,, -NH-S0;-C,_galkyl,
-N(C;-6alkyl)-S0,-(C;.galkyl), -NR,R’},
C2-galkoxycarbonyl or -PO(C;.4alkyl);; acyloxy; carboxy;
CONR,Rp; -PO(C;.galkyl);; or OCONR.R4, wherein each of R.
and Ry independently is C,_galkyl,

provided that

i) vhen B is a radical of formula (b), only one of R;¢ and
R’10 can be other than hydrogen and X, can be -SR;, only
when R;, is hydrogen, and

ii) Rs is other than hydrogen when B is a radical

NE  NER';

vherein R’;, is 4-methylphenyl as aryl, each of Z and A
is -CH=, W is -NH-, R, and Rs are each hydrogen and
X---Y is CH =N-

and a physiologically-hydrolysable and -acceptable ether or
ester thereof wvhen R; is hydroxy, in free form or in salt

form.
3. A compound according to claim 1 or 2 wherein V is NH, A is

s the replacement sheet
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- 50 - Is CO -CHCOORerr], -CHCOR err],

5, 5-di net hyl - 1, 3 di oxan- 2- ylldene or 1,3-di oxol an-2-ylidene,
wher ei n R[BuisrS eetBasBeenRep[aced hydrogen or Clerr]alkyl and Rerr] is Cerr]

al kyl , and and Xl err] is -SRerr] or

-NR[err]R‘[ Iﬁ[err] is C(lerr]alkyl, Rerr] is hydro- gen or
d err]al kyl as one of thglslgnlflcances gi ven for Rierr]
above, or R[err] and R'[err] together with the nitrogen atomto which
they are attached forma heterocyclic radical as defined above;

~-N= or ~-CH= and Z is -CH=.

4. A compound according to claim 1 vherein W is NH, A is ~-CH=, Z

is -N= or ~CH= and Rs is hydroxy or C;.s alkoxy.

5. A compound according to claim 1 or 2 wherein VW is NR; and/or

A is -CRy= wherein R; and/or R; is other than hydrogen.

6. A compound according to claim 1 or 2 wherein Rs is hydrogen,
hydroxy, C;.¢ alkoxy, carboxy, C;_s alkoxycarbonyl, CONR,R,,
SO;NH (C;.¢ alkyl), C;_s alkyl substituted by S0,C;.s alkyl
or PO(Cy_¢ alkyl),, VW is NH, A is -CH=, Z is -CH= and R, and
R¢ are each hydrogen. ‘

7. 5-methoxy-indole-3-carboxaldehyde amino-(pentyl-amino)methy-

lenehydrazone, in free form or in salt form.

8. A compound which is 5-hydroxy-indole-3-carboxaldehydeamino-
(N-cyclo-hexylureido)methylenehydrazone, 5-hydroxy-indole-3-
carboxaldehyde amino(3-benzimidazol-2-yl-propylamino)methyl-
enehydrazone, 5-carbamoyl-indole-3-carboxaldehydeamino-
(pentyl-amino)methylenehydrazone, 5-hydroxy-7-methyl-indole-
3~carboxaldehyde amino(pentyl-amino)methylene-hydrazone, 1-
ethyl-5-hydroxy-indole-3-carboxaldehyde amino(pentyl-amino)-
methylenehydrazone, 5-hydroxy-7-methyl-indole-3-carboxal-
dehyde amino (N-methyl-N-pentyl-amino)methylenehydrazone and
5-oxo-4~aza-indole-3-carboxaldehyde amino(pentyl-amino)me-

thylenehydrazone, in free form or in salt form.

9. A process for the preparation of a compound of formula I as

defined in claim 1, comprising

a) for the production of a compound of formula I wherein

X--Y is -CRg=N- reacting a compound of formula II,

This is the replgcomant sheot

AR

| T B
17w b . LTI RSP AP



wth the proviso that where Bis a radical of formula (b), only
one of R err] and R[err] can be other than hydrogen and X err]
can be -SRerr] only when R err] is hydrogen, aan;,sasheemas

physi ol ogi cal | y- hydr ol ysabl e and -acceptabl e ether or .

when Rlerr] is hydroxy, in free formor in salt for mryiﬁmgound
of formula I [err] wher gjan_ Rlerr],

are as defined in claiml1, Zis -CR err]= wherein R4 |s hydr ogen,
hal ogen, hydroxy or C[err]

AL~ 0 (II)

vherein A, W, Z, R;, Rs, Rg and Ry are as defined in

claim 1, with a compound of formula III,
H,N-NHB (I1I)
wherein B is as defined in claim 1; or

b) for the production of a compound of formula I wherein
.X--Y is ~-CHRg-NH- hydrogenating a compound of formula I
vherein Y--X is -CRg=N-; or

¢) for the production of a compound of formula I, wherein B
is a radical of formula (b’), subjecting to alkylation,

acylation or carbamoylation a compound of formula Ia,

RS
6 N2 SL___
| NH2

Az =N (Ia)

W/
R2

vherein A, W, 2, R;, Ry, R4 and X--Y are as defined
in claim 1,

Igiel FRrg Qipw?
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al kyl, and Rlerr] is hydrogen; (err]al kyl; hydroxy; (err]al koxy;
d err]al koxy substituted by hydroxy, (err]al koxy,

(err] benzoyl oxy, phenyl { err]al kyl -

- 51 - ah%yéhw%@mﬂiweﬁyl oxy, NR[err]R [err], CONR[err]Rerr] or
CSNR[ err ] Hulll “mﬂﬂaﬂMEeach of Rlerr], Rerr] and R [err]

| ndepende n or CJerr]al lgxl ; C err] al kenyl oxy;
pyri dyl - carbonyl oxy; nitro; am no; ~ - C err] al kyl am no;

C err]-al kyl carbonyl am no; Cerr] al koxycar bonyl ;
SJerr]NRlerr]Rerr] ; cyano; or trinethylsilyl; Cl1 6al kyl
substituted by -SJerr]-Cerr] alkyl, -SOerr]NRerr]Rerr],

d) for the production of a compound of formula I wherein Rs
is hydroxy subjecting to ether cleavage a compound of

formula Ib

R5a

) ~

|\6 I‘

Y — NH-B
A~ = N NH (Ib)
W_ /
Ry
vherein

A, W, Z, Rz, Rg, X--Y and B are as defined in claim 1, and

Rs, is a cleavable ether group; or

e) for the production of a physiologically-hydrolysable and
-acceptable ether or ester of a compound of formula I
vherein Rs is hydroxy etherifying or acylating a compound
of formula I wherein Rs is hydroxy

and recovering compounds of formula I or a physiologically-
hydrolysable and -acceptable ether or ester thereof thus

obtained, in free form or in salt, solvate or hydrate form.

10. A compound according to any one of claims 1 to 8 for use as a

pharmaceutical.

11. A pharmaceutical composition comprising a compound according
to any one of claims 1 to 8 or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically acceptable

diluent or carrier therefor.

This is the replacement shest

* c L M S *

7 G MAR 1097



-CONR[err]Rerr], -NHSOerr]-Cerr]alkyl, -N(Clerr]alkyl)-SOerr]-
(dJerr]alkyl), -NR[err]R [err], ([err]al koxycarbonyl or
-PO(C[err]alkyl)[err]; (Cerr]al kyl)carbonyl oxy; benzoyl oxy;
phenyl [ err] al kyl - car bonyl oxy; carboxy; CONR[err]Rerr] ;
-PO(C[err]alkyl)[err]; or OCONR[err]R err], wherein each of Rerr] and

R err] | ndependently is C[er_rkgl kyl, with the proviso that
where B is a radical of forrmula (b), only one of R err] and
Rerr] can be other than hydrogen and X[err] can be -SRerr]
only when Rlerr] is hydrogen, amrndduANasigg mor in salt form 3. A
conpound according to claim1 or 2 wherein Rerr] is H Rerr] is H and
Zis -CH=. 4. A conpound according to claim1 wherein Rerr] is H Rerr]
is H Z is -N= and Rerr] is hyddgpt¥act 5. A conmpound according to any

one of clains 1, 2 or 3 wherein

Compounds of formula
A-X--Y-NH-B

wherein A is derived from optionally substituted benzothiophene,
indole, 4-aza-and 7-aza-benzothiophene or-indole, A bearing in
position 5 hydrogen, halogen, optionally substituted alkyl,
hydroxy, nitro, amino, alkylamino, acylamino, alcoxycarbonyl,
sulfamoyl, cyano, trimethylsilyl, carboxy, carbamoyl, phosphate,
oxycarbamoyl, heterocyclic radical or ether or ester group, X--Y
is ~CRg=N- or CH(Rg)~NH- wherein Ry is -H or alkyl and attached

at position 3 of A, and B is a heterocyclic radical or a residue

NR; o X,

wvherein R;o is H, optionally substituted alkyl, cycloalkyl, aryl,
adamantyl, acyl or carbamoyl and X; is alkylthio or NR3R,,
wherein Ry is H or alkyl or R; and R;, together with the nitrogen
atom to which they are attached form a heterocyclic radical, in
free form or in salt form, have pharmacological activity, e.g.

for treating gastrointestinal disorders.
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. NEGRS-F V05
Rlerr] is hydrogen, hydroxy, ([err]al koxy, carboxy, Cerr]-
al koxycarbonyl, CONRlerr]R err], SQerr]NH ((err] alkyl), (err] alkyl
substituted by Serr]Cerr] alkyl or PO(([err]Jalkyl)[err], Rerr] is H,

Rl err] is H Zis -CH= and R err] is hydrogen. 6. A conpound
according to any one of the preceding clains wherein B is a radical of
formula (b) wherein Xerr] is -NRerr]R [err].
- 52 - 7. 5-met hoxy-i ndol e- 3- carlfoxal dehyde ani no- (pentyl - ami no) et hy-
| enehydrazone, in free formor in salt form / P s
2 f 47
CLAIMS

1. A compound of formula I

' = (I)

wherein

is hydfogén; c,. 6a.lkyl; (C1_ 6alk.yl)ca.rbony].; benzoyl; or
pheny1C1_4alkyl-carbonyl;

Rs is hydrogen; halogen; C.‘_ 6a1kyl; hydroxy; nitro; amino;
-C1_Lalkylamino; c1_1oalky1carbonylamino; Cz_aalkoxycgrbonyl;
SOZNR‘Rb wherein each of Ra and Rb independently is hydrogen
or C1_6alkyl; cyano; or trimethylsilyl;

C,_éalkyl substituted by -SOZ-C1_6alkyl, -SOzNR.Rb.

-CONR R, -NH-SO,~C, ,alkyl, -N(C1_éalkyl)-soz-(cl_salkyl).
-NR.R'b wherein R'b is hydrogen or C,_salkyl,

C,. alkoxycarbonyl or -PO(C,_‘alkyl)z; carboxy; -CONR R, ;
-PO(C1_6alkyl)z; OCONRcRd. wherein each of R, and R, inde-
pendently is C’_salkyl;

is hydrogen or, when Rs is OH, R6 is hydrogen or halogen,
Y/ is -CR‘= wherein R‘ is hydrogen, halogen, hydroxy or

C1_6alky1 or, when Rs is hydrogen or hydroxy, Z is also -N=,

R7 is hydrogen, halogen, C1_6alky1 or C,_éalkoxy.
X--Y is -CR =N- or -CH(Ra)-NH- wherein R, is hydrogen or

C,.4alkyl, and

is is the replacement sheet
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8. A compound which is 5-hydroxy-indol e- 3-car boxal dehydeam no-

“(N-cycl o- hexyl ur ei do) net hyl enehydr azone, 5-hydroxy-i ndol e- 3-
car boxal dehyde am no( 3- benzi m dazol - 2-yl - pr opyl am no) net hyl -
enehydrazone, 5-carbanoyl -i ndol e- 3- car boxal dehydeam no-
(pentyl - am no) net hyl enehydr azone, 5-hydroxy-7-nethyl -indol e-
3- car boxal dehyde anino(pentyl-aninoﬁ t hyl ene- hydrazone, 1-
et hyl - 5- hydr oxy-i ndol e- 3- car boxal de ggé am no( pentyl -an no) -
met hyl enehydrazone, 5-hydroxy-7-nmnethyl -i ndol e- 3- car boxal -
(N-net hyl - N- pent yl - am no) net hyl enehydrazone and

5- oxo- 4- aga- i ndo} q.i-aﬁi rgpxﬂﬂgﬂyqlg%aép Qgg pentyl - am no) ne-

dehyde am no

t hyl enehydr azone, ree formor sal't form 9. A process for the
preparation of a conpound of formula | as defined in claim1l1, conprising
a) for the production of a conpound of formula I wherein X--Yis

-CRlerr]=N- reacting a ound of fornula I
2 8

Rm
A l
l .
N N

(a) (b)

N

wherein

n is 1 or 2,

A is C=0 or CHZ'

X is S; NR,, wherein R,, is hydrogen,(C, ,alkylcarbonyl,
benzoyl: or phenle,_4alkyl-carbonyl; or 0312313- wherein

.each of R,, and R,; independently is hydrogen or C1_4alkyl.

is hydrogen; C1_12

aryl, aryloxy, adamantyl, a heterocyclic radical,
-NR”--CO-R16 or -NH-SOz-aryl: Cs_7cycloalky1; adamantyl;

10

alkyl; Ci_éalkyl substituted by hydroxy,

(C1_1°alkyl)carbony1; benzoyl; pheny1(1_4alkyl)carbony1; or

-CONHR, , ,
wherein R, is C, ,,alkyl or C,_,cycloalkyl,
R15 is hydrogen or C,_‘alkyl. and
R16 is C1_6alkyl, Cs_7cycloalkyl. Cs_7cycloalkyl-
C,_‘alkyl. aryl or arle,.aalkyl.

wherever "aryl" appears as is or in the significances

"aryloxy", "—NH-SOz-aryl" or "aryl(C1_‘alky1)" in

the above definition, it is phenyl or phenyl
substituted by halogen, C _‘alkyl or C1_6alkoxy;
and '

1

.
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[efr] wherein Z, Rerr], Rerr], Rerr], Rerr] and Rerr] are
‘as defined in claim 1, with a conpound of fornula Il
H2N- NHB (rrr) wherein B is as defined in

claim1l1; or

wherever "heterocyclic radical" appears in the above
definition, it is pyridyl, imidazolyl, benz-
imidazolyl, pyrrolidinyl, pyrrolidonyl, piperidino,
pyrazinyl, perhydroindolyl or a radical of
formula (c), (d) or (e)

(c) (a)

(e)

wherein

Bzz is hydrogen or 01_‘alkyl.

B is -CHéCHz-. -COCHZ- or -(CHé)s- in which one or two H
thereof can be replaced by C1_‘alky1. or 1,2-phenylene,
E is -CHECHZ-. -CHZN(R17)- or '(CHZ)B' in which one or

two H thereof can be replaced by 01.6alkyl. or

1,2-phenylene,
E is CO or CHé.
is hydrogen or C,_‘alkyl.

1

o

17
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- 53 - b) for the production of a conpound of forrmula |I wherein
X--Yis -CHRerr]-NH hydrogenating a conpound of fornula | wherein Y--X
is -CR[err]=N-; or c) for the production of a conmpound of formula I,
wherein B is a radical of formula (b"). subjecting to al kyl ation,

acyl ation or carbanoyl ation a conpound of fornula Ia, [err]

- 50 -

G is CO, -CHCOOR,,, -CHCOR,,. 5,5-dimethyl-1,3-dioxan~
2~ylidene or 1,3-dioxolan-2-ylidene, wherein R18 is
hydrogen or C, ,alkyl and R, is C, ,alkyl, and

n' isOor1l

and

X, 1is -SR,, or ~NR;R',, wherein R,, is C, .alkyl, Ry is hydro-
gen or C, _.alkyl and R',, has one of the significances given

for R,, above, or R3 and R’ together with the nitrogen

10
atom to which they are attached form a heterocyclic radical

as defined above;

with the proviso that where B is a radical of formula (b),
only one of R1° and R‘10 can be other than hydrogen
and X2 can be -Sﬂzo only when R10 is hydrogen,

and a physiologically-hydrolysable and -acceptable ether or
ester thereof when R5 is hydroxy, in free form or in salt

form.

2. A compound of formula I

RS
Ry 2
[
=z Y—NH -
A, >—x 8 L
_N
Ri

wherein
R,, R,, X--Y and B are as defined in claim 1,

Z is -CR = wherein R, is hydrogen, halogen, hydroxy or C,_
alkyl, and

is hydrogen; C!- 6alkyl; hydroxy; C
substituted by hydroxy, C

6

R _6alkoxy; c _6alkoxy

5 1

1 -4 81koxy,
(C,_éalkyl)carbonyloxy. benzoyloxy, phenle,_‘alkyl-

1
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wher ei n Z, Rerr], Rerr], Rerr], Rerr] and X--Y are as defined in

-claim1. d) for the production of a conpound of formula | wherein R err]
i s hydroxy subjecting to ether cleavage a conpound of formula Ib
[err] (I'b)
- 51 -

carbonyloxy, NR.R'b. CONR'Rb or CSNR.Rb wherein each of
R‘. Rh and R'b independently is hydrogen or C1_6alky1;
Cz_éalkenyloxy; pyridyl-carbonyloxy; nitro; amino;
C,.,alkylamino; C, ., 2. 6-
alkoxycarbonyl; SOZNR.Rb; cyano; or trimethylsilyl;
C1_6alkyl substituted by -SOZ-C1_6alkyl, -SOZNR.Rb.
-CONR R, , -NH-50,-C, _  alkyl, -N(C1_6alkyl)-802-
(C,.4alkyl), -NR R’ , C, ,alkoxycarbonyl or
-PO(C1_‘alky1)2: (C1_6a1kyl)carbonyloxy: benzoyloxy;
phenylc1_‘alkyl-carbonyloxy; carboxy; CONR'Rb;
-PO(C,_‘alkyl)z; or OCONRcRd. wherein each of Rc and Rd
independently is C,  alkyl,

~alkylcarbonylamino; C

with the proviso that where B is a radical of formula (b),
only one of R10 and R'10 can be other than hydrogen and
X2 can be -SR20 only when R,, is hydrogen,

in free form or in salt form.

3. A compound according to cleim 1 or 2 wherein R1 is H, R, is H
and Z is -CH=.

b, A compound according to claim 1 wherein R, is H, R7 is H, Z
is -N= and Rs is hydroxy.

5. A compound according to any one of claims 1, 2 or 3 wherein

Rs is hydrogen, hydroxy, C, ,alkoxy, carboxy, C -

1-6 2-6
alkoxycarbonyl, CONR R, SOZNH (C1_ 6 alkyl), C,.s alkyl
substituted by SOZC1_6 alkyl or PO(C1_6alky1)z, R, is H, R,

is H, Z is -CH= and Rs is hydrogen.

6. A compound according to any one of the preceding claims
wherein B is a radical of formula (b) wherein Xz is -NRzR'1a.

Ty e The remacoiment sheact
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- 54 - wher ein Z, Rerr], Rerr], Herr], X--Y and B are as

~defined in claim1, and Rlerr] is a cleavable ether group; or e)
for the production of a physiologically-hydrol ysabl e and

-acceptabl e ether or ester of a conpound of fornula I wherein
Rlerr] is hydroxy etherifying or acylating a conpound of fornula I
wherein R err] is hydroxy and recovering conpounds of formula | or a
physi ol ogi cal | y- hydr ol ysabl e -a5@ =accept abl e et her or ester thereof

t hus obtained, in free formor in salt, solvate or hydrate form 10.

A conpound according to any one of clains 1 to 8 for use as a

phar maceuti cal . .
7. 5-methoxy-indole-3-carboxaldehyde amino-(pentyl-amino)methy-

lenehydrazone, in free form or in salt form.

8. A compound which is 5-hydroxy-indole-3-carboxaldehydeamino~
(N~cyclo-hexylureido)methylenehydrazone, 5-hydroxy-indole-3-
carboxaldehyde amino{3-benzimidazol~2-yl-propylamino)}methyl-
enehydrazone, S-carbamoyl-indole~3~carboxaldehydeamino~
(pentyl-amino)methylenehydrazone, 5-hydroxy-7-methyl-indole-
3-carboxaldehyde amino(pentyl-amino)methylene-hydrazone, 1-
ethyl-5-hydroxy-indole~3-carboxaldehyde amino(pentyl-amino)-
methylenehydrazone, 5-hydroxy-7-methyl-indole-3-carboxal-
dehyde amino (N-methyl-N-pentyl-amino)methylenehydrazone and
5-oxo-4-aza-indole-3-carboxaldehyde amino(pentyl-amino)me-
thylenehydrazone, in free form or in salt form.

9. A process for the preparation of a compound of formula I as
defined in claim 1, comprising

a) for the production of a compound of formula I wherein

X--Y is -CR8=N- reacting a compound of formula II, -
I (11)

wherein Z, R1, Rs' Re' R7 and R8 are as defined in claim
1, with a compound of formula III,

H, N~NHB (I1I)

wherein B is as defined in claim 1; or

This is the replacement sheet
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11. A pharmaceutical conposition conprising a conpound according to any

one of clains 1 to 8 or a pharnmaceutically acceptable salt thereof,
together with a pharmaceutically acceptabl e di luent or carrier

t her ef or. 12. Use of a conpound according to any one of the clains 1 to 8
or a pharmaceutically acceptable salt thereof in the manuf acture of a
phar maceuti cal conposition for use in treating gastro-intestinal
notility disorders or mgraine. =53 - 55

AM NOGUANI DI NES

b) for the production of a compound of formula I wherein
X--Y is -CHRa -NH- hydrogenating a compound of formula I
wherein Y--X is -CR8 =N-; or

c) for the production of a compound of formula I, wherein B
is a radical of formula (b'), subjecting to alkylation,
acylation or carbamoylation a compound of formula Ia,

R
¢ “Z NH
‘ ~ " NH, (XIa)
IY——-N
R7 x' \H
N
R/

wherein Z, R1 , R.s, R,, RT and X--Y are as defined in
claim 1,

d} for the production of a compound of formula I wherein Rs
is hydroxy subjecting to ether cleavage a compound of

formula Ib
Rsa
Rq xZ
| y (Ib)
+Y—NH -
A —x 8
_N
Ri

R e oo e
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Abstract
"A-X--Y-NH B

Compounds of fornul a
wherein Ais derived fromoptionally substituted

benzot hi ophene, indole, 4-aza-and 7-aza-benzot hi ophene or-indol e
in position 5 hydrogen, hal ogen, optionally substituted al kyl, h

nitro, am no

al kyl am no, acyl am no, al coxycarbonyl, sulfanoyl,

trimethylsilyl, carboxy, carbanoyl, phosphate, oxycarbanoyl, het
radi cal or ether or ester group, % 5% #s -CRlerr]=N- or CH(R err
wherein R err] is -H or alkyl and attached at position 3 of A a

het er ocyclic

10.

11,

12.

radi cal or a residue [err]

wherein

zZ, R,. Re' RT. X--Y and B are as defined in claim 1, and
is a cleavable ether group; or

Ry gr

e) for the production of a physiologically-hydrolysable and
-acceptable ether or ester of a compound of formula I
wherein R5 is hydroxy etherifying or acylating a compound
of formula I wherein R, is hydroxy

and recovering compounds of formula I or a physiologically-
hydrolysable and -acceptable ether or ester thereof thus
obtained, in free form or in salt, solvate or hydrate form.

A compound according to any one of claims 1 to 8 for use as a
pharmaceutical.

A pharmaceutical composition comprising a compound according
to any one of claims 1 to 8 or a pharmaceutically acceptable
salt thereof, together with a pharmaceutically acceptable
diluent or carrier therefor.

Use of a compound according to any one of the claims 1 to 8
or a pharmaceutically acceptable salt thereof in the
manufacture of a pharmaceutical composition for use in
treating gastro-intestinal motility disorders or migraine.

* [N M S *

, A bearing
ydr oxy,
cyano,
erocyclic
1)-NH

nd Bis a
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wherein Rerr] is H optionally substituted al kyl, cycloal kyl, aryi=¥™
adamantyl, acyl or carbanoyl and X2 is alkylthio or NRerr]R err] wherein
R3 is Hor alkyl or R3 and Rlerr] together with the nitrogen atomto which
they are attached forma heterocyclic radical, in free formor in salt
form have pharmacol ogical activity, e.g. for treating gastrointestinal

di sor ders. 55 Ll pan s
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Abstract

Compounds of formula
A-X--Y-NH-B

wherein A is derived from optionally substituted benzothiophene,
indole, 4-aza-and 7-aza-benzothiophene or-indole, A bearing in
position 5 hydrogen, halogen, optionally substituted alkyl,
hydroxy, nitro, amino, alkylamino, acylamino, alcoxycarbonyl,
sulfamoyl, cyano, trimethylsilyl, carboxy, carbamoyl, phosphate,
oxycarbamoyl, heterocyclic radical or ether or ester group, X--Y
is -CRg=N- or CH(Rg)-NH- wherein Rs is -H or alkyl and attached

at position 3 of A, and B is a heterocyclic radical or a residue

NR;o X2

Y

vherein R;¢ is H, optionally substituted alkyl, cycloalkyl, aryl,
adamantyl, acyl or carbamoyl and X; is alkylthio or NR3R;,

- vherein R; is H or alkyl or Ri; and R;, together with the nitrogen
atom to which they are attached form a heterocyclic radical, in
free form or in salt form, have pharmacological activity, e.g.

for treating gastrointestinal disorders.



