IM-DAZCLE, TRI AZOLE AND TETRAZOLE DERI VATI VES The present
invention relates.to a'class of substituted im dazole, triazole and
tetrazol e derivatives which act on 5-hydroxytryptam ne (5-HT)

_ receptors,
bei ng sel ective agomists of so-called "5-HT[err]-like" receptors. They are
therefore usefuliinthe treatnent of clinical conditions for which a

sel ective agoni st of these receptors is indicated. ' 5-HT[err]-like

receptor agoni sts which exhibit sel ective vasoconstrictor activity have
recentl|y been dedcriped as being of use in the treatnent of mgraine (see,

for exanpl'e, A *genf'cke et al., The Lancet, 1988, Vol. 1, 1309-11). The
conpounds of the present _ -1-

IMYIDAZOLE, TRIAZOLE AND TETRAZOLE DERIVATIVES

The present invention relates to a class of
substituted imidazole, triazole and tetrazole derivatives
5 which act on S-hydroxytryptamine (5-HT) receptors, being
selective agonists of so-called "5-HTy~like" receptors.
They are therefore useful in the treatment of clinical
~conditions for which a selective agonist of these -

receptors is indicated.

10 5-HT1~like receptor agonists which exhibit

selective vasoconstrictor activity have recently been
described as being of use in the treatment of migraine
(see, for example, A. Doenicke ef'él., The Lancet, 1988,
Vol. 1, 1309~il). The compounds of the present

15 invention, being selective 5$5-HTi~like receptor agonists,
~are accordingly of particular use in the treatment of
'migraine and associated conditions, e.g. cluster
headache, chronic paroxysmal hemicrania, headache

associated with vascular disorders, tension headache and
20 paediatric migraine.

' EP-A-0313397 describes a class of tryptamine
derivatives substituted by a five-membered
heterocaliphatic ring, which are stated to be specific to
a particular type of "5-HTi-like"™ receptor and thus to be

25 effective therapeutic agents for the treatment of
clinical conditions, particularly migraine, requiring
this activity. - However, EP-A-0313397 neither discloses
nor suqqests'the imidazole, triazole and tetrazole
derivatives provided by the present invention.

' The present invention provides a compound of
formula I, or a salt or prodrug thereof:
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invention, being selective 5-HI[err]-like receptor agonists, are
accordingly of particular use in the treatnent of mnigraine and associ at ed
conditions, e.g. cluster headache, chronic paroxysmal hemcrania, headache
associ ated with vascul ar di sorders, tension headache and paediatric

m gr ai ne. EP- A- 0313397 describes a class of tryptam ne
derivatives substituted by a five-nenbered heteroaliphatic ring, which are
stated to be specific to a particular type of "5-HT[err]-like[err]™
receptor and thus to be effective therapeutic agents for the treatnent of
clinical conditions, particularly mgraine, requiring this activity.
However, EP-A-0313397 neither disclosessnar suggests the imdazole,
triazole and tetrazol e derivatives provided by the present invention.

The present invention provides a conpound of fornmula I, or a salt or
prodrug thereof: - 25 NOV 1998

A1

A2/<- "

(1)

wherein the broken circle represents two non-adjacent
10 double bonds in any position in the five-membered ring;

two, three or four of V, W, X, Y and 2
represent nitrogen and the femainder represent carbon
provided that, when two of V, W, X, Y and Z represent
nitrogen and the remainder represent carbon, then the

15 ‘'said nitrogen atoms are in non-adjacent positions within
the five-membered ring;

Al represents hydrogen, hydrocarbon, a
heterocyclic group, halogen, cyano, trifluoromethy1(
—-ORX, -SRX, —NR*RY, ~NRXCORY, -NR*CO;RY, -NRXSO;RY, or

20 —NR*CTNR*RY ;

A? represents a non-bonded electron pair when
four of V, W, X, ¥ and Z represent nitrogen and the other
represents carbon; or, when two or three of Vv, W, X, ¥
and 2 represent nitrogen and the remainder représeht

25 carbon, A? represents hydrogen, hydrocarbon, a
heterocyclic group, halogen, cyano, trifluoromethyl,
—=ORX, -SRX, -NR*RY, —-NRXCORY, -NRX*COz2RY, -NRXSOzRY, or
-NRZCTNR*RY;
E represents a bond or a straight or branched
30 alkylene chain containing from 1 to 4 carbon atoms;

F represents a group of formula

. This Sheec Has Been Rep
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[err]
-3 -
’
U represents nitrogen or C-R?;
10 B represents oxygen, sulphur or N-R3;
R! represents -CHz.CHR!.NR®R’ or a group of
formula
'l
’ or ! N"Rs
in which the broken line represents an optional chemical
bond; '
R?2, R3, RY R5, R® and R7 independently represent
hydrogen or Ci.¢ alkyl;
25 R* and RY independently represent hydrogen,
" hydrocarbon or a heterocyclic group, or R* and RY together
represent a Cpz-4 alkylene group;
R? represents hydrogen, hydrocarbon or a
heterocyclic group:
30

T represents oxygen, sulphur or a group of
formula =N.G; and

G represents hydrocarbon, a heterocyclic group
or an electron-withdrawing group.
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wherein-the broken circle represents two non-adjacent doubl e bonds in any
position in the five-nmenbered ring; two, three or four of V, W X
Y and Z represent nitrogen and the remai nder represent carbon provided
that, when two of V, W X, Y and Z represent nitrogen and the remai nder
represent carbon, then the said nitrogen atons are in non-adjacent
~positions within the five-menbered ring; Alerr] represents
hydrogen, methyl, ethyl, benzyl or am no; Alerr] represents a
non- bonded electron pair when four of V,- W X Y and Z represent nitrogen
and the other.- represents carbon; or, when two or three of V, W X, Y and Z
‘represent nitrogen and the renainder Lepresent carbon, A2 represents
hydr ogen, nethyl, ethyl, benzyl or am no; E represents a bond or a
straight or branched al kyl ene chain containing from1l to 4 carbon atons;
F represents a group ofhtopmelsent invention also provides compounds

of formula I above wherein three or four of V, W, X, Y
and Z represent nitrogen and the remainder represent -
carbon;

S ‘z@ represents a non-bonded electron pair when
four of V, W, X, Y and Z represent nitrogen and the other
represents carbon; or, when three of V, W, X, Y and Z._
represent nitrogen and the remainder represent carbon, A?
represents hydrogen, hydrocarbon, a heterocyclic group,

10 : halogen, cyano, trifluoromethyl, -ORX, -SR*, —-NR*RY,
—NRXCORY, -NRXCOzRY, -NRXSOzRY, or -NRZCTNR*RY; and

' aAl, E, F, R, RY, RZ and T are as defined above.
For use in medicine, the salts of the compounds
of formula I will be non-toxic pharmaceutically

15 acceptable salts. Other salts may, however, be useful in '
the preparation of the compounds according to the
invention or of their non-toxic pharmaceutically
acceptable salts. Suitable pharmaceutically acceptable
salts of the compounds of this invention include acid

20 . addition salts which may, for example, be formed by
mixing a solution of the compound according to the
invention with a solution of a pharmaceutically
acceptable non-toxic acid such as hydrochloric acid,
fumaric acid, maleic acid, succinic acid, acetic acid,

25 benzoic acid, oxalic acid, citric acid, tartaric acidg,
carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety,
suitable pharmaceutically aeceptable salts thereof may
include alkali metal salts, e.g. sodium or potassium

30 salts; alkaline earth metal salts, e.g. calcium or
magnesium salts; and salts formed with suitable organic
ligaﬁds, e.g. quaternary ammonium salts.

The terﬁ "hydrocarbon" as used herein includes
stralght chalned __branched and cyclic groups containing
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up to 18 carbon atoms, suitably.up to 15 carbon atoms,
and conveniently up to 12 carbon atoms. Suitable
hydrocarbon groups include Ci¢ alkyl, Cz.¢ alkenyl, Ca¢
alkynyl, Cs.7 cycloalkyl, Cs-z cycloalkyl{Cis)alkyl, aryl
and aryl(Ci-g)alkyl. -

The expression "a heterocyclic group" as used
herein includes cyclic groups containing up to 18 carbon
atoms and at least one heteroatom preferahly selected
from.oxygen,'nitrogen and sulphur. The heterocyclic
group suitably contains up to 15 carbon atoms and
conveniently up to 12 carbon atoms, and is preferably
linked through carbon. Examples of suitable heterocyclic
groups include Cs-7 heterocycloalkyl, Cs.7
heterocycloalkyl(Ci-s)alkyl, heteroaryl and
heteroaryl(cpsfalky} groups.

Suitable alkyl groups include straight-
chained and branched alkyl groups containing from 1 to 6
carbon atoms. Typical examples include methyl and ethyl
groups, and étraight—chained or branéhed propyl and butyl
groups. Particular alkyl groups are methyl, ethyl and
t-butyl. |

Suitable alkenyl groups include straight-
chéined and branched alkenyl groups containing from 2 to
6 carbon atoms. Typical éxamples include vinyl and allyl
groups. '

Suitable alkynyl groups include straight-

chained and branched alkynyl groups containing from 2 to
6 carbon atoms.

propargyl groups.

Typical examples include ethynyl an&

Suitable cycloalkyl groups include groups

containing from 3 to 7 carbon atoms. Particular

cycloalkyl groups are cyclopropyl and cyclohexyl.
A particular aryl group is phenyl.
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[err]

U represents nitrogen or CGRerr]
B represents oxygen, sul phur or N-Rlerr] Rlerr]

represents -CH err].CHerr] .NRlerr] Rerr] or a group of fornula

[err]
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Particuiar aryl (Ci-s)alkyl groups include
benzyl, phenethyl and phenylpropyl.

Suitable heterocycloalkyl groups include
azetidinyl, pyrrolidyl, piperidyl, piperazinyl and

"morpholinyl groups.

Suitable heteroaryl groups include pyridyl,
quinolyl, isoquinolyl, pyridazinyl, pyrimidinyl,
pyrazinyl, pyranyl, furyl, benzofuryl, dibenzofuryl,
thienyl, benzthienyl, imidazolyl, oxadiazolyl and
thiadiazolyl groups. . )

Particular heteroaryl (Ci-¢)alkyl groups include
pyridylmethyl and pyrazinylmethyl.

The hydfocarb__on and heterocyclic groups may in

turn be optionally substituted by one or more groups

selected from Ci-¢ alkyl, adamantyl, phenyl, halogen, Ci.g
haloalkyl, Ci-¢ aminoalkyl, trifluoromethyl, hydroxy, Ci-s
alkoxy, aryloxy, keto, Ci3 alkylenedioxy, nitro, cyano,
carboxy, Cz-¢ alkoxycarbonyl, Cz.s alkoxycarbonyl (Ci-¢)alkyl,
Cz2-s alkylcarbonyloxy, arylcarbonyloxy, Cz.s alkylcarbonyl,
arylcarbonyl, Ci.¢ alkylthio, Cj.¢ alkylsulphinyl, Ci-¢
alkylsulphonyl, arylsulphonyl, NR'R¥, —NRYCOR¥, —NRYCOzRY,
—NRYSOzR¥, —CHpNRVSOR¥, —~NHCONRVR¥, —CONRYR¥, ~SONR'R* and
—CH2SO;NRVRY, in which RY and RY independently represent
hydrogen, Ci-¢ alkyl, aryl or aryl(Ci-s)alkyl, or RY and R¥
together represent a Cz-¢ alkylene group.

'~ When R* and RY, or R¥Y and RY, together represent
a Cz-¢ alkylene group, this group may be an ethylene,
propylene, butylene, pentamethylene or hexamethylene
group, preferably butylene or pentamethylene.

When the group G represenﬁs an electron-

withdrawing group, this group is suitably cyano, nitro,
—COR*, —COzR* or -SOzR¥, in which R* is as defined above.
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in which the broken |ine represents an optional chem cal bond; and

Rerr] ,

Rerr] , Rerr] , Rerr] ,Rerr], Rerr],Rerr] and R

i ndependent|ly represent hydrogen or- (Cerr]-6 alkyl.
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The term."halogen“ as used herein includes
fluorine, chlorine, bromine and iodine, éspecially
fluorine. '

The present invention includes within its scope
prodrugs of the compounds of formula I above. In
general, such prodrugs will be functlongl derivatives of
the compounds of formula I which are readily convertible
in vivo into the required compound of formula I.
Conventional procedures for the selection and preparation
of suitable prodrug derivatives are described, for
example, in "Design of Prodrugs", ed. H. Bundgaard,
Elsevier, 1985. '

Where the compounds according to the invention
have at least one asymmetric centre, they may accordingly
exist as enantiomers. Where the compounds according to
the invention possess two or more asymmetric centres,
they may additionally exist as diastereoisomers. It is
to be understood that all such isomers arid mixtures
thereof are encompassed within the scope of the present

invention.

It will be appreciated that the imidazole,

- triazole and tetrazole rings of formula I can exist in a

variety of canonical forms. These may suitably be
represented by formulae IA to IT as follows:
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-4- _ The present invention also provides conpounds of fornula
| above wherein three or four of V, W X Y and Z represent nitrogen and
the renmi nder represent carbon; Alerr] represents a non-bonded

el ectron pair when four of V, W X, Y and Z represent nitrogen and the

ot her represents carbon; or, when three of V, W X, Y and Z represent
nitrogen and the remai'nder represent carbon, A2 represents hydrogen,

met hyl, ethyl, benzyl, or am no; Alerr], E and F are as defined
above. For use in nedicine, the salts of the conpounds of formula
| will be non-toxic pharmaceutically acceptable salts. QG her salts may,
however, be useful .in the preparati on-d& -the conpounds according to the
invention or of their non-toxic pharmaceutically acceptable salts. Suitable
pharmaceutically acceptable salts of the conpounds of this invention
include acid addition salts which may, for exanple, be fornmed by mxing a
sol ution of the conpound according to the invention with a solutlon of a
pharimaceutical |y acceptabl e non-toxic acid such as
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"hydrochloric acid, fumaric acid, maleic acid, succinic acid, acetic acid,

~benzoig_gngL_gggLLg_%ngj citric acid, tartaric acid, carbonic acid or
phosphoric acid. Furthernbre, where the conmpounds of the invention carry an
aci di cTthhet asmw kle@ pharmaceutically acceptable salts thereof may

|nclude salts, e.g. sodiumor potassiumsalts; alkaline earth
net al s C|un1or magnesi um salts; and salts fornmed wth
SU|tabIe organlc e.g. quaternary amoni um salts.
R: ELACEMN |12 5 NOV91Q98||

A‘

N—N N—=y
A2 \Ai
(1K) (1) (1)
Al Al
| 1
A N
'{{\,N.———E—F \(i\lN/E F NX\N’-E F
N\N N—y
A
(1N) (19.') (1Q)
AZ
N %{(N _
N E~F E-F N° N\N—E-F
\Al Ai/ \A'
(IR) | (1s) ' (17)

wherein A', A2, E and F are as defined above. Preferred
30 imidazole, triazole and tetrazole rings of formula I’
include the rings represented by formulae IA, IC, IG, IH,
IL, IM, IN, IP and IQ above, especially IH.
The alkylene chain E may be, for example,

methylene, ethylene, l-methylethylene, propylene or



Sui t abl e aIk I roups I ncl ude straight- chained and branched al kyl groups

contalﬁm lagedcar bon at oms. Typi cal exanpl es include nethyl and
et hyl |ght chai ned or branched propyl and butyl groups.
Partlcu s are nethyl, ethyl and t-butyl. The term
"hal ogen" as used hereln I ncl udes fluorine, chlorine, bromne and i odine,
especially fluorine. The present invention includes withinits

scope prodrugs of the conpounds of fornmula |I above. In general, such o

prodrugs will be functional derivatives of the conpounds of forrmula I which

are readily convertible in vivo into the required conpound of formula I.
- 10 -

2-methylpropylene. Alternatively, the group E may
represent a single bond such that the group F in formula
I is attached directly to the five-membered
heteroaromatic ring.

5 The group F is suitably an indole, benzofuran
or benzthiophene moiety of formula FA, or an indazole
moiety of formula FB: |

" (FA) (Fs8)

wherein B, R!, R?2 and R3 are as defined above.
Preférably, the group F represents an indole moiety of
structure FC:

(Fc)

wherein R!, R?2 and R® are as defined above, in particular
* wherein R? and R?® are both hydrogen.
It will be appreciatéd that when four of V, W,
30 X, Y and Z represent nitrogen and the other represents
carbon, i.e. when the ring of formula I is a tetrazole
ring, then the group A? will be a non-bonded electron
pair. Otherwise, Al and A? will independently represent
hydrogen, hydrocarbon, a heterocyclic group, halogen,



P

Conventional procedures for the selection and preparation of suitable
prodrug derivatives are described, for exanple, in "Design of Prodrugs",
ed. H.- Bundgaard, El sevier, 1985. Where the conpounds accordi ng
to the invention have at | east one asymetric centre, they may accordingly
exi st as enantioners. \Were the conpounds according to the invention
possess two or nore asymretric centres, they may additionally exist *as

di astereoi soners. It is to be understood that all such isoners and
m xtures thereof are enconpassed within the scope of the present invention.
It will be appreciated that the i m dazole, triazole and tetrazole rings of

formula | can exist in a variety of canbni<al forns. These nay suitably be
represented by fornulae 1A to IT as foll ows: REPLACEENT SHE
25N 19 cyano, trifluoromethyl, -ORX, —SRX, -NR*RY, -NR*CORY,
~NRXCOzRY, —NRXSO2RY, or -NRZCTNR*RY.
Suitable values for the groups Al and/or A2
include Ci.¢ alkyl, Cs-r cycloalkyl, aryl, aryl (Ci-¢) alkyl,

5 C3z-7 heterocycloalkyl, heteroaryl or heteroaryl(cpﬁjalkyl,
any of which groups may be optionally substituted; and
hydrogen, halogen, cyano, trifluoromethyl, C1-¢ alkoxyé‘
Ci1-6 alkylthio or =NR*RY, in which R* and RY are as defined
above. Examples of optional substituents on the groups

10 Al and/or A? suitably include trifluoromethyl, Ci.s alkoxy,

" Ca.¢ alkoxycarbonyl, Cz¢ alkylcarbonyl, Ci-¢ alkylsulphonyl,
arylsulphonyl, amind, mono- or di(Ci-g)alkylamino, Cz-¢
alkylcarbonylamino, arylcarbonylamino, Cz-¢ '
alkoxycarbonylamino, Ci-¢ alkylsulphonylamino,

15 arflSulphonylamino, Ci-¢ alkylsulphonylaminomethyl,
aminocarbonylamino, mdno— or di(Ci-s)alkylaminocarbonyl-
amino, mono- or diarylaminocarbonylamino,
pyrrolidylcarbonylamino, aminocarbonyl, mono- or
di(Ci-¢)alkylaminocarbonyl, Ci.¢ alkylaminosulphonyl,

20 aminosulphonylmethyl, and mono- or di(Ci-g) - '
alkylaminosulphonylmethyl.

' Particular values of Al and/or A? include
hydrogen, methyl, methoxymethyl, aminomeﬁhyl,
dimethylaminomethyl, acetylaminomethyl,

25 benzoyiaminomethyl, t-butoxycarbonylaminomethyl,'

' methylsulphonylaminomethyl, phenylsulphonylaminomethyl,
aminocarbonylmethyl, ethyl, aminoethyl, acetylaminoethyl,
benzoylaminoethyl, methoxycarbonylaminoethyl,
ethoxycarbonylaminoethyl, t-butoxycarbonylaminoethyl,

30 methylsulphonylaminoethyl, aminocarbonylaminoethyl,

- methylaminocarbonylaminoethyl, t4buty1aminoCarbony1—
aminoethyl, phenylaminocarbonylaminoethyl,
pyrroiidylcarbonylaminoethyl, cycloprbpyl, phenyl,
methylsulphonylaminophenyl, aminocarbonylphenyl,

This Sheet Has Been Replaced




10

15

20

30

: N

- 12 -

methylaminocatbonylbpenyl, methylsulphonylaminomethyl-
phenyl, aminosulphonylmethylphenyl, methylaminosulphonyl-
methylphenyl, dimethYlaminosulphonylmethylphenfl, benzyl,
trifluoromethylbenzyl, methoxybenzyl, acetylaminobenzyl,
methylsulphonylaminobenzyl, aminocarbonylaminobenzyl,
aminocarbonylbenzyi, methylaminocarbonylbenzyl,
methylsulphonylbenzyl, methylaminosulphonylbenzyl,
pyridylmethyl, methoxypyridylmethyl, amino, methylamino,
benzylamino, dimethylamino, t-butoxycarbonylamino-
ethylamino and methylsulphonylaminoethylamino.

Preferred values of Al and/or A2 include
hydrogen, methyl, ethyl, benzyl and amino.

Representative values of R! include aminoethyl,
N-methylaminoethyl, N,N-dimethylaminoethyl,'4—piperidyl,
1-methyl~4~piperidyl, 3-pyrrolidinyl and l-methyl-3-
pyrrolidinyl. ' . o

: Preferred values for the groups R? to R’ are

'hydrogen and methyl. .

A particular sub-class of compounds according
to the invention is represented by the compounds of
formula ITIA, and salts and prodrugs thereof: '

“R16R17

\\ M .
N—N R+
hY
AI‘l
(lIA) .
wherein

X! represents nitrogen or Al2-C;
n is zero, 1, 2 or 3;

B! represents oxygen, sulphur or N-R'3;
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REPLACEMENT SHEET 25 NOV 1998

A" and AR independently represent Ci.¢ alkyl,
C2-¢ alkenyl, Cz-¢ alkynyl, Cs-7 cycloalkyl, aryl,
aryl (Ci-¢)alkyl, Cs-7 heterocycloalkyl, heterocaryl or
heteroaryl (Ci-¢) alkyl, any of which groups may be
optidnally substituted; or hydrogen, halogen, cyano,
trifluoromethyl, Ci¢ alkoxy, Ci-¢ alkylthio or -NR*RY;

R2, R13, R¥%, R and R 1ndependently represent
hydrogen or Ci-s alkyl; and

R* and RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and RY together
represent a C34 alkylene group. _

Examples of optional substituents on the groups
Al and AR suitably include trifluoromethyl, Ci.s alkoxy,
Cz-¢ alkoxycarbonyl, Cz-¢ alkylcarbonyl, Ci-s alkylsulphonyl,
arylsulphonyl, amino, mono- or di(Ci.g)alkylamino, Cz-¢
alkylcarbonylamino, arylcarbonylamino, Cz-¢ '
alkoxycarbonylamino, Ci.¢ alkylsulphonylamino,
arylsulphonylamino, Cji-¢ alkylsulphonylaminomethyl,
aminocarbonYlamino, mono- or di(Ci.¢)alkylamino-
carbonylamino, mono- or diarylaminocarbonylamino,
pyrrolidylcarbonylamino, aminocarbonyl, mono- or
di(Ci-¢) alkylaminocarbonyl, Ci-¢.-alkylaminosulphonyl,
aminosulphonylmethyl, and mono- or di(Ci-¢)alkyl-
aminosulphonylmethyl. .

Particular values of A" and A% with respect to
formula IIA includé hydrogen, methyl, ethyl, benzyl and
amino. When X' represents A'2-C, the group A" is

preferably hydrogen or methyl.

Preferably, R, R and R'% each represents

hydrogen. Preferred values of R'® and RV with respect to
formula IIA include hydrogen and methyl.

Another sub-class of compounds according to the

invention is represented by the compounds of formula IIB,
and salts and prodrugs thereof:
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Y!I—N
(rie)
wherein

Y! represents nitrogen or A2-C;

n is zéro, 1, 2 or 3:

B2 represents oxygen, sulphur or N-RZ;

A?! and A independently represent Cis alkyl,
C2-¢ alkenyl, Cz.¢ alkynyl, Cs-7 cycloalkyl, aryl,
aryl (Ci-¢)alkyl, Cs.7 heterocycloalkyi, heteroaryl or
heteroaryl (Ci-s)alkyl, any of which groups may be
optionally substituted; or hydrogen, halogen, cyano,
trifluoromethyl, Ci-s alkdxy ‘ 61-6 alkylthio or -iiR*RY;

: R2, RB, R%, R% and R¥ independently represent

hydrogen or Ci-g .alkyl: and

R* and RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and RY together
represent a Cz-¢ alkylene group.

Examples of optional substituents on the groups
A2! and A2 correspond to those indicated for the groups
A" and A2 with respect to formula IIA above. Particular
values of A?! and A% with respect to formula IIB include
hydrogen, methyl, ethyl and benzyl.

Preferably, R22, RZ and R? each represents

hydrogen. Preferred values of R% and R¥ with respect to

formula IIB include hydrogen and methyl.

e
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'[err] wherein Alerr], Alerr], E and F are as defined above. Preferred

- - 15 -

A further sub-class of compounds according to
the invention is represented by the compounds of formula
IIC, and salts and prodrugs thereof:

A3|
31
NékN/(cuz)n R
=t .
B3 R
(1ic)
wherein

Y2 represents nitrogen or A3-cC;
15 2! represents nitrogen or CH;
n is zero, 1, 2 or 3;
- B’ represents oxygen, sulphur or N-R33;
23! and 2% independently represent Ci alkyl,
C2-¢ alkenyl, Ca-s alkynyl, Cs.7 cycloalkyl, aryl,

.20 aryl(Ci.¢)alkyl, Csz-7 heterocycloalkyl, heteroaryl or
heteroaryl (Ci-s)alkyl, any of which groups may be
optionally substituted; or hydrogen, halogen, cyano,
trifluorqmethyl, Ci1-¢ alkoxy, Ci-¢ alkylthio or -NR*RY;

R3! represents —-CH.CHR3.NRR¥ or a group of
25 formula

30

—
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ihidazole, triazole and tetrazole rings of formula | include the rings
represented by formulae 1A IC IG IH IL IM IN IP and |IQ above,

especially I H The al kyl ene chain E may be, for exanple,

nmet hyl ene, ethyl ene, |-nethylethyl ene, propyl ene or

2-met hyl propyl ene. Alternatively, the group E may represent a single bond
such that the group Fin formula | is attached directly to the

five-nmenbered heteroaromatic

N-R3S or ___Z::)k_ass :

10 ‘R32, R3, R, R, R® and R¥ independently

represent hydrogen or Ci-4 alkyl: and

' R* and RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R*¥ and RY together
represent a Cz-¢ alkylene group.

15 Examples of optional substituents on the groups
A3t and A3 correspond to those indicated for the groups
Al and AR with respect to formula IIA above. Particular
values of A3! and A% with respect to formula IIC include
hydregen, methyl and amino.

20 Preferably, R, R3 and R each represents
hydrogen. Preferred values of R3, R36 and R¥ include
hydrogen and methyl.

A still further sub-class of compounds
according to the invention is represented by the

25 compounds of formula IID, and salts and prodrugs thereof:
41
R °
\(/ \ (CHZ)R
N———N
B" R42
(1 uo)
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ring. The group F is suitably an indole, benzofuran or

benzt hi ophene noiety of formula FA, or an indazole noiety of fornula FB:
[err] wherein B, Rerr], Rerr] and R err] are as defined above.
Preferably, the group F represents an indole noiety of structure FC

- 17 -

wherein

W! represents nitrogen or C-a%;

n is zero, 1, 2 or 3;

B* represents oxygen, sulphur or N-R%;

A4 and A4? independeni:ly represent Ci¢ alkyl,
. Cz-6 a.lkenyl, Cz-¢ alkynyl, Cz-7 cycloalkyl, aryl,
aryl(Ci-¢)alkyl, Cs-7 heterocycloalkyl, heteroaryl or
heteroaryl (Ci-¢)alkyl, any of which groups may be
optionally substituted; or hydrogen, halogen, cyano,
10 trifluoromethyl, Ci-¢ alkoxy, Ci-s alkylthio or -NR*RY;

R4 represents —CHz.CHR%.NR“R‘ or a group of
formula

- 45 - L]
N-R or '—CN-R“, ;

R4, R4, R%, R%, R*% and R4 independently
represent hydrogen or Ci4 alkyl: and _
Rx and_ RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and RY togethér
25 represent a Cz-¢ alkylene group.
Examples of optional substituents on the groups
A% and A% correspond to those indicated for the groups
A and A with respect to formula IIA above. Particular
values of A% and A% with respect to formula IID include
30 hydrogen and methyl. '
Preferably, R%, R and R% each represents
hydrogen. Preferred values of R*5, R* and R% include
hydrogen and methyl.
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[err] 1 2 3 wherein Rerr] , Rerr] and Rerr] are as
defi ned above, in particular wherein Rerr] and Rlerr] are both hydrogen.
IT will be appreciated that when four of V, W X, Y and Z represent

nitrogen and the other represents carbon, i.e. when the ring of fornmula I
Is a tetrazole ring, then 2 the group Awill be a non-bonded
el ectron pair. O herwise, Alerr] and Alerr] wll -independently represent
hydr ogen, nethyl, ethyl, benzyl or am no.
REPLACEMENT SHEET 25 NOV 1998
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Specific compounds within the scope of the
present invention include:

2-[5-(2-benzyltetrazol-5-ylmethyl)-1H~indol-3-
yl]ethylamine:.'

5 2-[5-(1-benzy1tetrazol—s—ylmethyl)-1H¥indol-3-
yl]lethylamine; |
N,N-dimethyl—z-[s-(l—methyltetrazol-S—ylmethyl)-1H—inqol—
3-yljethylamine;
N,N-dimethyl—z—[s-(2—methyltetrazol-5-y1methy1)le-indol-

10 3-yllethylamine;
N,N-dimethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yljethylamine; | .
N,N-dimethyl-2-[5-(tetrazol-2-ylmethyl)-1H~-indol-3-
yljethylamine; :

15 N,N-dimethyl-2-[5~(tetrazol-1-ylmethyl)-1H-indol-3-

- ° Y¥llethylamine;
N,N-dimethyl-2-[5-(1-methyl-1,2,4~triazol-5-ylmethyl)-1H-
indol-3-yljethylanine;
N,N-dimethyl-2-{5-(1-methyl-1,2,4~-triazol- 3—y1methyl) -1H~-

20 . 1ndol-3-y1]ethy1am1ne,

N N-dlmethyl-z-[s-(l,z,3-triazol-1-ylmethyl)-1H-indol—3—
yl]ethylamine;

3- (2-am1noethyl)—5 (l-methyltetrazol-s-yl)-
benzo{b]thiophene; :

25  3-(2-aminoethyl)-5-(2-methyltetrazol-5-yl)-
benzo({b]thiophene; )
3-[2-(N,N-dimethylamino)ethyl]-5~(2-methyltetrazol-5-
vl)benzo[b]thiophene;

N,N-dimethyl-2-(5~- (2-methy11m1dazol 1—y1methy1) 1H—1ndol—

30 3-yl]ethylamine;
N N—dlmethyl—z-[s—(imidazol-l—ylmethyl)—1H—indol-3-
vl]lethylamine; '
N N-dlmethyl 2-[5- (z—methyllmldazol 1-yl)-1H-indol-3-
yljethylamine; -
This Sheet Has Been R,
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Representative values of R err] include am noethyl,
N-nethylan1noethy| N, N-di et hyl am noet hyl, 4-pi peridyl,

| - met hyl - 4-. plperldyl 3-pyrrolidinyl and 1-niethyl-3- pyrrolidinyl.

Preferred'values for the groups Rlerr] to Rlerr] are hydrogen and met hyl .
A particul ar sub-class of compounds according to the invention is

r epr esent ed by t he conpounds of formula I1A and salts and prodrugs
t her eof :

. N,N-dimethyl-2-[5-(2-ethyltetrazol-5-ylmethyl)-1H-indol-
-yl]ethylamlne.
' N (N-dimethyl-2- [5-(1-ethyltetrazol-5-y1methyl)-1H-1ndol—
3~yl]ethy1am1ne.
5 . N,N-dimethyl-2-[5-(1,2,4-triazol-1-yl)~1H-indol-3-
- yl]ethylamlne,
1-nethyl-4-(5- (2-methy11m1dazol -1-yl) -1H-indol~-3-
%yllplperldlne.
1-methyl-4-[5- (1,2,4-triazol-1-ylmethyl)-1H-indol-3-
10 yl]plperldlne.
4= [5—(2—methy11m1dazol-1—y1) -1H-indol-3-yl]lpiperidine:;
4= [5-(1, 2.4—tr1azol—1-y1methy1)—1H—1ndol-3—y1]plperldlne;
3—[5-(2-méthylimidazol—1—yl)-1H-indol~3~yl]pyrrolidine:
1-methyl-3~[5-(2-methylimidazol-1-yl)-1H-indol-3-

15 yllpyrrolidine;
4-[5-(imidazol-1-yl)-1H-indol-3-yl]piperidine;
4-[5=(1,2,3-triazol-1-yl)~1H-indol-3~-yl]piperidine;

'-1émethy144 (5-(imidazol-1-yl)-1H-indol- 3-yl]piperidine;
'1—methyl~4 {5-(1,2,3-triazol-1~yl)-1H-indol-3-

20  'yl]p1per1d1ne,
l-wmethyl-3-[5-(1,2,3-triazol-1-yl)-1H-indol-3-~
-yl]py:rolidine:
1-methyl-3-{5-(2-methylimidazol-1~ylmethyl)-1H-indol-3~

- yllpyrrolidine;

25.  1-methyl-3-{5-(imidazol-1-yl)-1H-indol~-3-yl]pyrrolidine;

' l1-methyl-3-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yllpyrrolidine; '
'1—méthy1—3-[5—(imidazol-l—ylmethy1)-1H-indol—3-
yljpyrrolidine;

30 '

N,N-dimethyl-2-[5-(2-aminoimidazol~1~yl)~-1H-indol-3-

yljethylamine;

N,N-dimethyl-2-[5~-(2-aminoimidazol-1l-ylmethyl)-1H-indol-
' 3-yljethylamine:

T —
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[e?r] wher ei n x[err]

represents nitrogen or Alerr]-
Is zero, 1, 2 or 3; B

represents oxygen, sul phur or7N-R[err]
REPLACMENI | RESF 2 5 NOV t9 |
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N-methyl-2-{5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yl]ethylamine;
and salts and prodrugs thereof.

The invention also provides pharmaceutical
compositions comprising one or more compounds of this

dnvention in assoclatlon w1th a pharmaceutically

acceptable carrier.. Preferably these compositions are in

unit dosage forms such as tablets, pills, capsules,

powders, granules, sterile parenteral solutions or
10 suspensions, metered aerosol or liquid sprays, drops,
ampoules, auto-injector devices or suppositories; for
oral, parenteral, intrénasal, sublingual or rectal s
administration, or for administration by inhalation or
insufflation. For preparing solid compositions such as
tablets, the principal active ingredient is mixed with a
pharmaceutical carrier, e.g. conventional tableting

ingredients such as corn starch, lactose, sucrose,

15

sorbitol, talc, stearic acid, magnesium stearate,
dicalcium phosphate or gums, and other pharmaceutical
diluents, e.g. water, to form a solid preformulation
conposition containing a homogeneous mixture of a
compound of the present invention, or a non-toxic
pharmaceutically acceptable salt thereof. -

20

Wwhen referring
to these preformulation compositions as homogeneous, it

_is meant that the.active ingredient is dispersed evenly
throughout the composition so that the composition may be
readily subdivided into equally effective unit dosage
‘forms such as tablets, pills and capsules. This solid
preformulation composition is then subdivided into unit
dosage forms of the type described above containing from
- 0.1 to about 500 mg.of the active ingredient of the
present invention. The tablets or pills of the novel
composition can be coated or otherwise compounded to
provide a dosage form affording the advantage of

25

30
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-10- Alerr] and Alerr] independently represent hydrogen,
nmet hyl, ethyl, benzyl or am no; and Rlerr], Rerr], Rerr],
Rlerr] and R17 independently represent hydrogen or CJerr]-6 al kyl.

When X/ err] represents Alerr]-C, the group Alerr] is preferably hydrogen or

met hyl . Preferably, Rerr] , Rerr] and R err] each represents

hydr ogen. Preferred val ues of R[err] and Rlerr] with respect to fornmula I1A
i ncl ude hydrogen and net hyl . :

- 21 -

prolenged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component,
the latter being in the form of an envelope
over the former. The two.cohponents can be separated by
-5 an enteric layer which serves to resist disintegration in
the stomach and permits the inner component to pass
intact into the duodenum or to be delayed in release. A
variety of materials can be used for such enteric layers
or coatings, such materials including a number of

-10 polymeric acids and mixtures of polymeric acids with such
materials as shellac, cetyl alcohol and cellulose
acetate.

The liquid forms in which the novel
compositions of the present invention may be incorporated
for administration orally or by injection include aqueous
solutions, suitably flavoured syrups,'aqueous or oil
suspensions, and flavoured emulsions with edible oils

i5

such as cottonseed o0il, sesame o0il, coconut oil or peaﬁut
oil, as well as elixirs and similar pharmaceutical

20  vehicles. Suitable dispersing or suspending agents for

' aqueous suspensiqns include synthetic and natural gums
such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-
pyrrolidone or gelatin.

25 In the treatment of mlgralne, a suitable dosage
1eve1 is about 0.01 to 250 mg/kg per day, preferably
about 0.05 to 100 mg/kg per day, and especially about
0.05 to 5 mg/kg per day. The compounds may be

_ administered on a regimen of 1 to 4 times per day.

30 The 1;2,4;triazole compounds of this invention
may be prepared by a process which comprises reacting a
reactive derivative of a carboxylic acid of formula
RL<KkH,ﬁith a compound either of formula III or“of
formula IV, or a salt thereof:’

_ This Sheet Has Been Refilaced




Anot her sub-cl ass of conpounds according to the invention is represented by
the conpounds of formula Il B, and salts and prodrugs thereof:

- 22 -

. |
ANHR AR

il I
O R°/c

R NH, NHR®

(i) (1v)

wherein one of R?, RP and R¢ is a group of formula At,
10 another is a group of formula A?, and the third is a
group of formula —-E-F, as defined with reference to
formula I above.
Suitable reactive derivatives of the acid
RF—COﬂf.incluQe esters, for example Ci.; alkyl esters:
i5 thioesters, for example pyridylthiocesters; acid
anhydrides, for example (R2-C0);0; acid halides, for
exaﬁple acid chlorides; orthoesters; and primary,
secondary and tertiary amides.
A preferred reactive derlvatlve of the acid
20 Ra-CO;H is the iminoether derlvatlve of formula V:

NH.HCI
l

c
Ro” R

(v)

where R is Ci.; alkyl.

The reagent of formula III may be generated in

30 situ in the reaction mixture. For example, the reaction

may be effected by treating a compound of formula V above
with an alkyl hydrazine, e.g. methyl hydrazine, followed
by a suitable carboxylic acid such as formic acid.
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The reaction is conveniently carried out by
heating the reagents together, optionally in a solvent
for example tetrahydrofuran, dimethylformamide or a lower
alkanol such as ethénol, propanol or isopropanol, at
about 20°C to 100°C for about 1 to 6 hours.

Where R®* is a group of formula -E~F and the
group F is an indole moiety of structure FC as defined
above, the reactive derivative of a carboxylic acid of

formula HO,C—~E-~F may be prepared by reacting a compound
of formula VI:’

Q-E

NH-NH,

(vi)

wherein Q represents a reactive carboxylate moiety, and E

is as defined above; with a compound of formula VII or a

carbonyl-protected form thereof:
.0 |
| Z)J\/ R
R
(Vi)

wherein R? is as defined above and R corresponds to the

group R! as defined above or represents a group of

formula —-CH,.CHR*D!, in which R* is as defined above and D'

represents a readily displaceable group: foilowed, where

required, by N-alkylation by standard methods to
introduce the moiety R3.
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[err] wherein ylerr] represents nitrogen or Alerr]-C,

nis zero, 1, 2 or 3; Bl[err] represents oxygen, sul-phur or
NR err] Alerr] and Alerr] independently represent hydrogen
met hyl , ethyl or benzyl; and Rlerr] , Rerr] , Rerr] , Rerr]

and Rl err] independently represent hydrogen or Clerr]-6 alkyl.

Preferably, R err] Rerr] and R err] each represents hydrogen. Preferred

values of R err] and Rerr] with respect to formula Il1B include hydrogen
and net hyl . '

- 24 -

Suitable carbonyl-protected forms of the
compounds of formula VII include the dimethyl acetal or
ketal derivatives. T

The readily displaceable group D! in the

5 compounds of formula VII suitably represents a halogen
atom, preferably chlorine. When the moiety RM in the
conpounds of formula VII is a group of formula
-CHp.CHR*D!, the substituent D' is displaced in situ under
the prevailing reaction conditions to afford a final

10 product of formula I wherein R! represents a group of
- formula -CHz.CHR*.NH;  The terminal amino group can
subsequently, if desired, be further elaborated using
techniques known from the art to give a compound of
formula I wherein R! represents the required group of
15 formula ~CH,.CHR*.NRSR?. '

The reactioh of compounds VI - and VII may be
carried out in a single step (FiScher indole synthesis)
or by an initial non-cyclising step '‘at a lower
temperature to give a compound of formula VIII:

20
Q-E
R“
N/N:::3<,--m
[ R
H
{viit)
wherein Q, E, R? and R'! are as defined above; followed by
cyclisation using a suitable reagent, such as a
30

polyphosphate ester, to give a compound of formula Q-E-F.
The hydrazines of formula VI may be prepared
from the corresponding anilines of formula IX:

This Sheet Has Been RTlaced

L




INO4V 199

10

15

25

30

- 25 -

NH,

(1x)

wherein Q and E are as defined above; by diazotisation

followed by reduction. Diazotisation is typically
carried out using sodium nitrite/conc. HCl and the
resulting diazo product reduced in situ using, for

example, tin(II) chloride/conc. HCl or sodium
sulphite/conc. HCl.

The anilines of formula IX may be prepared by

reduction of the corresponding nitro compounds of formula
X: '

NO,

(x)

wherein Q and E are as defined above; typicaliy by
catalytic hydrogenation or using tin(II) chloride.

~ Where they are not commercially available, the
nitro compounds of formula X may be synthesized by
standard methods well known to those skilled in the art.

Where R® is a group of formula -E-F and the

group F is an indazole moiety of structure FB as defined
above, the reactive derivative of a carboxylic acid of
formula HOC-E-F may be prepared by the cyclisation of a
compound -of formula XI:

—_—
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-12- _ A further sub-class of conpounds according to the
I nvention is-represented by the conpounds of fornmula IIC, and salts and
prodrugs thereof: —— [err]
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(x1)

‘wherein Q, E and R! are as defined above; and D?

10 represents a readily displaceable group; followed, where

required, by N-alkylation by standard methods to
introduce the moiety R3.

The cyclisation of compound XI is conveniently
achieved in a suitable organic solvent at an elevated

15 temperature, for example in a mixture of m-xylerie and
2,6-1lutidine at a temperature in the regidﬁ of 140°C.
The readily displaceable group D? in the
compounds of formula XI suitably represents a Ci-
alkanoyloxy group, preferably acetoxy. Where D2 in the
20

desired compound of formula XI represents acetoxy, this
compound way be conveniently prepared by treating a
carbonyl compound of formula XII:

R1

Q-E N
0

NH,

(xtt1)

wherein R!, E and Q are as defined above; or a protected
derivative thereof; with hydroxylamine hydrochloride,

advantageously in pyridine at the reflux temperature of



wher ei n ' ylerr]

represents nitrogen or Alerr]-GC z[err] -
represents nitrogen or CH nis zero, 1, 2 or 3; ' Bl err]
represents oxygen, sulphur or N-Rerr] A and Alerr] independently
represent hydrogen, nethyl or am no; Rlerr] represents

-CH2.CHR[err].NR[err] R err] or a group of fornmula
- REPLACEMENT SHEET 2 5 NOV 1998
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the solvent; followed by acetylation with acetic
anhydride, advantageously in the presence of a catalytic
quantity of 4-dimethylaminopyridine, in dichloromethane
at room temperature.

The N-formyl protected derivative of the
intermediate of formula XII may be conveniently prepared
by ozonolysis of an indole derivative of formula XIIXI:

R1
Q-E

N
l .
H

(Xtrit)

wherein R!', E and Q are as defined above; followed by a

reductive work-up, advantageously using dimethylsulphide.
The indole derivative of formula XIII may be

prepared by methods analogous to those described in the

accompanying Examples, or by procedures well known from
the art.

20

In an alternative process, the triazole
compounds according to the invention may be prepared by a

method which comprises reacting a compound of formula
XIV: ’

30
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-13- [err]

Ai

xa/ “s‘\-vq.aE-F

v
Ha l”ifzéziz".

(X1V)

vherein Al, E and F are as defined above, Hal represents
halogen, and two of V2, WwWa, Xa, Y2 and Z?, to one of which
the group Hal is attached, represent carbon -and the
remainder represent nitrogen; with a reagent which
provides an anion “A?, where A? is as previously defined.

Reagents which may provide the anion A2
include Grignard reagents A@MgHal (where Hal = halogen) ;
organocuprate reagents such as LiA%Cu; organolithium
reagénts A2Li; or compounds which stabilise the anion by
means of an adjacent activating grbup such as an ester or
enolisable ketone function. 1In this case, the adjaéent
ester or ketone function may be retained after the
process is complete, or may be removed. For example, an
ester moiety may be hydrolysed and decarboxylated.

The 1,2,3-triazole compdunds according 'to the
present invention may be prepared by a process which
comprises the cycloaddition of an alkyne of formula
Ra-C=C-Rb with' an azide of formula R¢-N3, where R2, Rb and
R¢ are as defined above. _

The cycloaddition reaction may be conveniently
effected in a suitable solvent such as tetrahydrofuran,
ideally by heating in an autoclave for 8 hours.

The tetrazole compounds in accordance with the
invention may be prepared by a process which comprises
the cycloaddition of a nitrile of formula N=C-RY with an
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32 33 -34-35—36—"37 Rlerr] Rlerr] Rlerr]
RLerr]T.

Ricet Al Bedd Replaitdlependent | y represent hydrogen or CJerr] alkyl.
Prefera err] and R each represents hydr ogen
Preferr ““H % err], Rlerr] and Rerr] include hydr ogen and

met hyl . A still further sub-class of conpounds according
to the invention is represented by the conpounds of formula 1D, and
salts and prodrugs thereof: ' [err]

(1 1D

azide of formula RF—Nz,.where one of RY and R® represents a
group of formula A! and the other is a group of formula
-E-F, as defined previously.
The cycloaddition reaction is conveniently
5 effected by heating the reactants together at an elevated
temperature, e.g. a temperature in the region of 150°C,
in a suitable solvent such as N-methylpyrrolid-2-one,
advantageously in the presence of triethylamine
hydrochloride. The product obtained from the
10 cycloaddition reaction will generally be a mixture of
isomers substituted by the A' group at positions 1 and 2
of the tetrazole ring, corresponding to structures IL and
IM respectively as defined above. These isomers may
conveniently be separated using conventional techniques
15  such as chromatography.
In an alternative process, the tetrazole
compounds of the invention may be prepared by a method
which comprises reacting a compound of formula Re®-L with

a tetrazole derivative of formula XV:
20 '

/““\ R d

(Xv)

wherein one of-Ré and R® represents a group of formula Al
and the other is a group of formula -E-F, as defined
30 above, and L represents a suitable leaving group;: in the
presence of a base such as triethylamine. .
The leaving group L suitably represents
halogen, e.g. bromine or iodine, or a sulphonate
derivative such as tosylate or mesylate.



REPLACENT SHEET
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- 14- wher ei n Werr] represents nitrogen or CGAlerr];
nis zero, 1, 2 or 3; B[ err] represents oxygen, sul phur or
N-R err] Alerr] and Alerr]

I ndependent |y represent hydrogen or

The reaction is conveniently carried out in a
suitablelbrqanic solvent, e.g. acetonitrile, at room
temperature.

The tetrazole derivatives of formula XV may be
prepared by cycloaddition of a nitrile of formula N=C-RY
with sodium azide, advantageously under the conditions
described above for the reaction between the nitrile
N=C-R4 and the azide Re-N3; followed by acidification with’

a mineral acid such as hydrochloric acid.

10 In a further process, the compounds according

to the invention wherein the group F is an indole moiety
of structure FC as defined above may be prepared by a

method which comprises reacting a compound of formula
XVI:

15

A‘ .
: E
. ;>K\\.//
4
NH—NHZ
(xvl1)
wherein Vv, W, X, ¥, Z, Al

, A2 and E are as defined above;
with a compound of formula VII as defined above, or a

carbonyl-protected form thereof, e.g. the dimethyl acetal
or ketal;

25

followed, where required, by N-alkylation by
standard methods to introduce the moiety R3.

As with that between compounds VI and VII, the
reaction between compounds XVI and VII may be carried out
in a single step (Fischer indole synthesisj or by an

initial non-cyclising step at a lower temperature to give
a compound of formula XVII:

30
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met hyl ; Rlerr] represents -CH2. CHR[err].NR [err] Rl err] or a group
of formula’ [err] Rlerr] Rerr] , Rerr] ,Rerr]

Rlerr] and R err] independently represent hydrogen or Cerr] alkyl.
Preferably, Rerr] Rerr] and R err] each represents hydrogen. Preferred
values of R err], Rerr] and Rerr] incl ude hydr ogen and net hyl .

- 31 -

(XVit)

wherein Vv, W, X, ¥, Z, A!', A%, E, R? and R" are as defined
above; followed by cyclisation using a suitable reagent,
e.g. a polyphosphate ester.

The hydra21nes of formula XVI may be prepared
15 from the- correspondlng anilines of formula XVIII:

Ai
x.,;

(Xvitt)

wherein Vv, W, X, ¥, 2, Al, A2 and E are as defined above;
25 by methods analogous to those described above with
reference to the compounds of formula IX.
The anilines of ‘formula XVIII may be prepared
from the corresponding nitro compounds of formula XIX:

30
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(2-benzyl tetrazol -5-yl met hyl ) -1 H i ndol - 3-
yI]eth edoenzyltetrazol 5-yl et hyl) -1 Hindol - 3-
yI]ethylmm HI thyI 2-[5-(l-nmethyltetrazol -5-yl met hyl ) -1Hi ndol -

2 5 NOV E99
pe .F%c conpounds within the scope of the present
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Al

\\ _/'/
AZ/Y/=-Z
NO2
(X1X)

wherein V, W, X, ¥, 2, Al, A2 and E are as defined above;
10 by methods analogous to those described above with
reference to the compounds of formula X.

The nitro compounds of formula XIX may be
prepared by a Variety of methods which will be readily
apparent to those skilled in the art. For ‘example, where

15 V represents a nitrogen atom, the relevant compounds of
formula XIX may be prepared by reacting the anion of a
compound of formula XX with a compound of formula XXI:

A1

. 3-—
xw . D™ ~E.
X7 \N H i
l‘ ,'I
Az//ﬁ:iz

NO,

(xx) . | | .(XXI)

" wherein W, X, Y, Z, Al', A% and E are as defined above, and
D’ represents a readily displaceable group.
Where compound XX is ‘a triazole or tetrazole

derivative, the anion thereof may be generated by

30 carrying out the reaction in a base such as
triethylamine. Whére compound XX is an imidazole
derivative, the anion thereof may conveniently be
generated if the reaction is carried out in sodium

hydride using N,N-dimethylformamide as solvent. Where



é-yl]ethylanine; N, N- di met hyl - 2-[ 5-( 2- nethyltetrazol 5- yInethyI)-IH-lndo
3-yl ] ethyl am ne; N,N—dinethyl 2-[5-(1,2,4-triazol - 1oyl y ﬁEthyJ) lH—lndo
yl ] et hyl am ne; NN-di et hyl - 2- (5- (tetrazol

2-yl et h?fhs)Sh -
yl ] et hyl ami ne; N, N-di net hyl - 2- (5- (tetrazol-l-ylneth
yl ] et hyl am ne; N, N-di net hyl - 2-[5-( 1- net hyl - , 4- tr I)-IF+
I ndol - 3-yl ] et hyl am ne;

N, N-di met hyl -2-[5-(1-methyl -1, 2,4-triazol -3-yl net hyl) - 1H—

i ndol - 3-yl ] et hyl am ne; :

NN- di net hyl -2-[5-(1, 2,3-triazol -1-yl nmeth %)-IF#indoI-S- yl ] et hyl am ne,
3-(2-am noet hyl ) -5-(1-net hyl tetrazol - 5-yf¥-"benzot [ b] t hi ophene;

3-(2-am noet hyl)-5-(2-nmethyltetrazol -5-yl)- benzo[b]thiophene; 3- (2- (N,

N- di et hyl t Qyl 5
NN i et hyl - SoREE B the pompaliRARy Gk TELRARL A A0SRk ﬁ%ﬁﬂi?ﬁm ne:
NN- di et hyl - ZaVBJGPHﬂGazekgl FPﬁeFﬁ?F?mlﬁﬁiﬁdSﬁ éczyﬁTEFh?F% nethese

are advantageously utilised in N,N-dimethylformamide
solution in place of the compounds of formula XX
S themselves, with no requirement in this instance for
additional base to be present in the reaction mixture.
The readily displaceable group D® in the
compounds of formula XXI is suitably a halogen atom,
preferably bromine; except when the moiety D3 is attached
10 directly to the aromatic ring, i.e. when E represents a
bond, in which case D} is preferably fluorine.
Where they are not commercially available, the
nitro compounds of formula XXI above may be prepared by .
procedures analogous to those deséribed in the
15 accompanying Examples, or by methods well known from the
-art. )
In an alternative approach to the 1,2,4-
triazole derivatives, the nitro compounds of formula XIX
may be prepared from those of formula X above by
20 appropriate modification of the moiety Q using, for
example, methods analogous to those described above with
reference to the compounds of formulae III and IV. Thus,
for example, since Q in the compounds of formula X

represents a reactive carboxylate moiety, the compounds

25 of formula XIX may be prepared therefrom by reaction with
‘a compound of formula A2-C(=NNHA')NH; or AZ-C(=NNH-L;)NHA‘.
In a still further process, the compounds
according to the invention wherein the group F is an
indazole moiety of structure FB as defined above may be
30

prepared by a method which comprises cyclising a compound
of formula XXII:



NN- di net hyl - 2-[ 5- (2- et hyl i m dazol - 1-yl)-1Hi ndol - 3- yl]ethyl anmai ne;
REPLACEMENT SHEET 2 5 NOv 1998

N, N-di met hyl -2-[5-(2-ethyltetrazol -5-yl methyl )-1Hindol - 3-yl]ethyl azi ne;
N, N-di net hyl -2-[5- (Il -ethyltetrazol -5-yl nethyl ) -1 Hindol - 3-yl]ethyl am ne;
N, N-di met hyl -2-[5-(1, 2,4-triazol -1-yl)-1Hindol -3-

- 34 -
Al | R
E&Y\\ ,/’E
Az/\'/._,
NHZ
(XXl I)

wherein vV, W, X, ¥, %, Al, A2, E, R! and D? are as defined
10 above; followed, where required, by N-alkylation by
standard methods to introduce.the moiety R3.

As with the cyclisation of compound XI, that of
compound XXII is conveniently achieved in a suitable
organic solvent at an elevated temperature, for example

15 in a mixture of m-xylene and 2,6-lutidine at a
temperature in the region of 140°C.
) The compounds of formula XXII may, for example,
be prepared from the corresponding compound of formula

XXTTY:
20 .
L £
§>(~\ ~
A ’
AZ/\}/"—"'Z
NHz
(XxX111)
wherein vV, W, X, ¥, z,'Aﬂ, A2, E and R! are as defined
above; or a protected derivative thereof; which in turn
30 may be prepared from the corresponding compound of

formula XXIV:

- This Sheet Has Been Reﬂll




ZEAFAIA}APAFAIA-b-bFAOJ£9<‘<‘<

|nidazol-l-yl)-lk#indoI-3-yI]piperidine
1,2,3-triazol-1-yl)-1Hindol -3-yl]pi peridine;

hyI 4 [ 5- (i mdazol -1-yl)-1Hi ndol - 3-yl ] pi peri di ne;

hyI 1,2,3-triazol-1-yl)-IH.i ggoL-3- yl]piperidine;
1,2,3-triazol-1-yl)-1Hindol -3- yl pyrrolidine;.

2-met hyl i m dazol - 1-yl net hyl ) -1 R-i ndol - 3- yl 3pyrrolidine;
[

1,

im

U'IU'I

/I ] et hyl amine; 1-net hyl - 4-[5-( 2- met hyl i ni dazol - 1-yl ) - | H-i ndol - 3-
] pi peridine; 1- neth | -4-15-(1,2,4-triazol-1-ylnethyl)-IHindol - 3-
1 ] pi peri diThisSheet %9|Iﬁ1da20| 1-yl) -1 Hindol - 3-yl ] pi peri di ne;
-[5-(1, 2, 4- l"ﬁH u thyl) -1 Hi ndol - 3-yl ] pi peri di ne:
-[ 5- (2 neth | )-1Hindol-3-yl]pyrrolidine;
-met hyl - 3-[ 5- (2- net hyl i m dazol - 1-yl) -1 H i ndol - 3- yI]pyrrolldlne
- (
- (

—r—

— —~ — —+
>
fi

n1dazo| 1-yl)-1Hindol - 3-yl ] pyrrolidine;
,4-trigdol - 1-yl nethyl)
[

dazol | met hyl ) - ék+
5- (2- amrmlﬁxggpb
X¢ ‘v’y
'~ ,’I

A2 Y1

thyI -l Hindol -3- yl pyrrolidine;
ndol - 3- vyl pyerJidine;
| _

H i ndol - 3- R

R EEE

4-[5-(
3-15-(
3-[5-(
hW 3-[5- (1
3-[5-(
3-[5- (i
-2-

Z !
=
R
>
fi

2 -
~ e,

(XX V) H

wherein V, W, X, ¥, %2, A!', A?, E and R! are as defined

10 above; using methods analogous to those described above
with reference to the compounds of formulae XII ‘and XTII.
Thus, for example, since Q in the compounds of formula
XIII represents a reactive carboxylate moiety, the 1,2,4-
triazole derivatives of formula XXIV may be prepared

i5 therefrom by reaction with a compound of formula
A2-C (—NNHA‘) NHZ2 or A2-C(=NNH;)NHA'.

In a yet further process, the compounds

according to the invention wherein the group F is a
benzofuran or benzthiophene moiety may be pfepéred by a

20 method which comprises cyclising a compound of formula
XXV

(XXV)

30 wherein VvV, W, X, Y, Z, Al, A?, E and R? are as defined
above, B? represents oxygen or sulphur, and RZ
corresponds to the group R! as defined above or

represents a precursor group thereto as discussed below;



yf.ethylanine N, N- di net hyl - 2-[ 5- (2- am noi m dazol - 1-yl net hyl ) - 1H-i ndol -
3- yI]ethyIanlne_“ - R ACTEN

e pu— 25 NOvV 1998
REPL ACENWfSheet AdstBden Re
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-17- 1 2, 4- triazol-1-ylnmethyl)-IHindol-3- yl]ethylam ne;
and salt H’"ﬂm ', thereof The i nvention al so provides

phar mace tions conprising one or nore conpounds of this

i nvention in association with a pharmaceutically

followed, where required, by conversion of the group R?!
into the desired group R! by conventional means. _
The cyclisation is conveniently effected by
using polyphosphoric acid or a polyphosphate ester,
5 advantageously at an elevated temperature.
The compounds of formula XXV may be prepared by

reacting a compound'of formula XXVI with a compound of
formula XXVII: '

Al | 21
W E . 0 R
\KE§V//' -
AL/)(;// 2
Hal R
_ BY-H
(XXV1) - (XXVI1)

wherein Vv, W, X, ¥, Z, A', A2, E, B?, R? and R?! are as
defined above, and Hal repesents halogén.
' The reaction is conveniently effected in ‘the
20 presence of a base such as sodium hydroxide.

The hydroxy and mercapto derivatives of formula
XXVI may be prepared by a variety of methods which will
be readily apparent to those skilled in the art. In one
such method, the anion of a compound of formula XX as

25 defined above is reacted with.a compound of formula
XXVIII:

D3-E

BY—H

(XXVI11)



acceptable carrier. Preferably these conpositions are in unit dosage forms
such as tablets, pitts;—ecapsul.es, powders, granules, sterile parenteral

sol utions ;onhigyﬁ,gtqﬂg AN net ered aerosol or liquid sprays, drops,

anpoul es, aut|{dEINIARE ¢tes or suppositories; for oral, parenteral,
I ntranasal , #mm”ﬂﬂ ﬂ! ectal admnistration, or for adm nistration: by
I nhal ation o - For preparing solid conpositions such as
tablets, the principal active ingredient is mxed with a pharnmaceuti cal
carrier, e.g. conventional tableting i.ngredients such as corn starch,

| act ose, sucrose, sorbitol, talc, stearic acid, nmagnesi um stearate,

di cal ci um phosphate or guns, and ot her -pl¥r maceuti cal diluents, e.g. water,

to forma solid preformul ati on conposition containing a honogeneous m xture
of a conmpound of the present invention, o nop- t oxi ¢

[ [ a, . Rharmaceutical |y
acceptabl e sal¥he¥pindy, Bhardr Bf 4%¢ n@st%egﬁé% DT 'R aﬁ%ﬁ’% an
conposi ti ons apntermekieneSof | formule XKV hiterdin aCtis/ emitnmpgesi.ent i s

di spersed evenly throug %9&@ Siti hedy NRKSiLl on may be
readi |y subdivided int Qh]gtg%aﬁt' e e%t(:’%/_epum é E%Io;sa fef]:‘aaor?dprms sucILII'as
tabl ets, pillswhexectheylate mtscamrerchrblnravritaiecdbd®ion is then

subdi vi deg i nt 9r&phtedOSPOStAREAEA ObrbBEAEYES WEBL I kiGwh a0 the GIHtAI Ni Ng

from 0.1 to about 500 ngIgfwgff E&tﬁx e*ggégglEﬂgt0£n§r§5mpound of
formula I initially obtained from any of the above
proceéses may, where appropriate, subsequently be
elaborated into a further compound of formula I by

10 techniques known from the art. 'Indeed, as will be
appreciated, the compound of formula XV above in which RY
is a group of formula —E-F is itself a compound of
formula I in which A! is hydrogen .and A2 represents a non-
bonded electron pair. In particular, a compound of

15 formula I wherein R3 is hydrogen initially obtained may
be converted into a compound of formula I wherein R3
represents Ci.¢ alkyl, Cz-¢ alkenyl or Czs alkynyl by
standard techhiques sucﬁ as alkylation, for example by
treatment with an alkyl iodide, e.g. methyl iodide,

20 typically under basic conditions, e.g. sodium hydride in
dimethylformamide, or triethylamine in acetonitrile.
Similarly, a compound of formula I wherein R! represents
a group of formula —CH.CHR*.NH; initially obtained may be
converted into a compound of formula I wherein R!

25 represents a group of formula —CH.CHR*.NRSR7 in which RS
and R’ are as defined above with the exception of
hydrogen, for example by conventional N-alkylation or N-
~arylation techniques, e.g. by treatment with the
appropriate aldehyde in the presence of a reducing agent

30 sﬁch,as sodium cyanoborohydride.

' Where the above-described processes for the
" preparation of the compounds according to the invention

give rise to mixtures of stereoisomers, these isomers may



present invention. The tablets or pills of the novel conposition can be
coated or otherw se conpounded to provide a dosage form affording the
advant age of ___ weeen.....prolonged action. For. exanple, the tablet or
pill can conprlse an |nner dosage and an outer dosage conponent, the latter

being in the f ¢ge over the former. The two conponents can be
separated by an whi ch serves to resist disintegration in the
stomach and per conponent to pass intact into the duodenum or
to be delayed in release. A variety of materials can be used for such
enteric |ayers

- 38 -

be separated by conventional techniques such as
preparative chromatography.

The novel compounds may be prepared in racemic
form, or individual enantiomers may be prepared either by
5 enantiospecific synthesis or by resolution. The novel
compounds may, for example, be resolved into their
component enantiomers by standard techniques, such as“the
formation of diastereomeric pairs by salt formation with
an optically active acid, such as (-)-di-p-toluoyl-d-

10 tartaric acid and/or (+)-di-p-toluoyl-l-tartaric acid
followed by fractional crystallization and fegeneration
of the free basé. The novel compounds may also be
resolved by formation of diastereomeric esters or amides,
followed by chromatographic separation and removal of the

15 chiral auxiliary.

During any of the above synthetic sequences it
may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This
may be achieved by means of conventional protecting

20 groups, such as those described in Protective Groups in

Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973;
and T.W. Greene, Protective Groups in Organic Synthesis,
John Wiley & Sons, 1981. The protecting groups may be

removed at a convenient subsequent stage using methods.
25 known from the art.

Alternatively, certain of the functional groups
on the desired products may be carried through the
reaction sequence as precursor groups, and then
regenerated from these precursor groups at a late stage

30 in the overall synthesis. For example, where R! in the
desired compound of formﬁla I represents a group of
formula - (CH;)2NHz, this group can be generated from a
cyano precursor -CHCN by reduction using,

- borane/tetrahydrofuran.

for example,
The cyano precursor may in turn



or coatings, such materials including a nunber of polyneric acids and
m xtures of polyneric acids with such materials as shellac, cetyl alcohol
and cellulose acetate. .. The liquid fornms in which the novel

conpositions of the present invention may be incorporated for

adm ni st rat i‘ofhi nReplaced ecti on incl ude aqueous sol utions, suitably
fl avoured syrud I ! H ﬂoi | suspensions, and flavoured enmul sions with
edible oils su

d oil, sesame oil, coconut oil or peanut oil,
as well as elixirs and sim|ar pharmaceutical vehicles. Suitablé dispersing
or suspendi ng agents for aqueous suspensions include synthetic and natural
guns such as tragacanth, acacia, alginate39dextran, sodium

car boxynet hyl cel | ul ose, met hyl cel | ul ose, polyvinyl- pyrrolidone or gelatin.
In the treatnent of mgraine, a _suitable dosage |level is about 0.01 to 250 .
g/ kg per day, Q% eadind, thasngh ¢hes neaofderhgateper agy2 BREM¥Lpecial Iy
about 0.05 to drdGy kaHIgr wHayh hhg econvenidatinybéecondarted ey edHONa
Lhis T nvent | on PP SRS, SN o omesnssd by i beBedYE i Thg e
reactive derivaenaxige a burthuxpresendel off a dmight 1ot pogeEesr|H with a
conpound egt hergfy Sddiby@ tddcio®fof the resulting bromo intermediate
with sodium cyanide in dimethyl sulphoxide.
The following Examples illustrate the
preparation of compounds according to the invention.
The ability of test compounds to bind to
10 5-HTi1-like receptors was measured in membranes prepared
from pig caudate using the procedure described in
J. Neurosci., 1987, 7, 894. Binding was determined using
2 nM S-hydroxytryptamine creatinine ‘sulphate,
5-[1,2-3H(N)) as a radioligand. Cyanopindolol (100 nM)
15 and mesulergine (100 nM) were included in the assay to
block out S5-HTy4 and SQHTW binding sites respectively.
The concentration of the compounds 6f the accompanying
Exampies required to displace 50% of the specific binding
(ICs0) is below 1 puM in each case.
20 The activity of test compounds as agonists of
the 5-HTi-like receptor was measured in terms of their
ability to mediate contraction of the éaphenous vein of
New Zealand White rabbits, using the procedure described
in Arch. Pharm., 1990, 342, 111. Agonist potencies were
25 calculated as —léngCm (PECss) values, from plots of
percentage S—HTf(l um) response against the concentration
of the agonist. The compounds of the accompanying

Examples were found to possess pECsg values in this assay

of not less than 5.0 in each case.
30



formula IV, or a salt thereof: - RELACEMENT SHET
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EXAMPLE 1

2-[56-(2-Benzyltetrazol-5-ylmethyl)-1H-indol-3-
yl]ethylamine. Oxalate

1. 4-Hydrazinobenzylcyanide. Hydrochloride

A solution of NaNO, (80g, 1.16mol) was added dropwise to
a cooled (-10°C), stirred, suspension of 4-aminobenzyl cyanide
(158.5g, 1.16mol) in concentrated HCI (1500ml), at such a rate
that the temperature did not rise above -10°C. The mixture was
stirred at -10°C for 0.25h before being filtered rapidly under
vacuum into an addition funnel. The solution was added
portionwise over a 0.25h period to a rapidly stirred mixture of
SnCly.2HoO (1.05kg, 4.64mol) in concentrated HCI (800ml)
keeping the temperature below -5°C. The mixture was allowed
to warm to room temperaturé and stir for 0.25h before filtering
the sandy coloured precipitate under vacuum and washing with
ether (56 x 500ml). The resultant solid was dried over P9Og in a -
vacuum oven (80°C) for 16h to give the title compound (213g,

100%), m.p. 181-183°C; 'H NMR (360MHz, D50) 5 3.90 (2H, s,

CH,); 7.06 (2H, d, J = 8.7Hz, Ar-H); 7.40 (2H, d, J = 8.THz, Ar-
H).
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[err] wherei-n-ene—of Rl err], Rerr] and R err]

Sui t abl e react
exanpl e Cl-4 a

Alerr], anot her ' 1, Bl &Edformjla A2, and the third i.s a group of
formJIa E-F ‘eﬁ ﬁﬁm 'h reference to forrmula | above.

chl orides; orthoesters; and primary,

A preferred reactive derivative of the acid R err]

I m noet her derivative of farnula V: 41
C ¥ i

2. 2-(5-Cyanomethy1- 1H-indol-3-yl)ethylamine.

Is a group of fornmula

Hydrochloride

4-Chlorobutanal dimethylacetal (37.07g, 0.24mol) was

5 added to a stirred solution of 4-hydrazinobenzyl cyanide
hydrochloride (47.0g, 0.26mol) in EtOH/H,O0 (5:1; 21) and
refluxed for 4.5h. The reaction mixture was evaporated to
dryness under vacuum, MeOH (150ml) added, and the mixture

left at 0°C for 10h. The resultant pale yellow precipitate was

10 filtered under vacuum, washed with EtzO/MéOH (5:1; 2 x
1001r.11) and dried. The product was used without further
purification (24.1g, 40%), m.p. 239-241°C; Re0.4in
CHClo/EtOH/NHg (40:8:1); 'H NMR (360MEHz, Dy0) 3.18 (2H,

t,d = 7.1Hz, CH,); 3.36 (2H, t, J = 7.1Hz, CHy); 4.02 (2H, s,

15 CH,); 7.22 (1H, dd, J = 15 and 8.4Hz, Ar-H); 7.36 (1H, s, Ar-H);
7.56 (1H, d, J = 8.4Hz, Ar-H); 7.66 (1H, s, Ar-E). |

3. 2-(5-Tetrazol-5-ylmethyl-1H-indol-3-y1) ethylamine

20 A solution of 2-(5-cyanomethyl-1H-indol-3-yl)ethylamine
hydrochloride (2.5g, 10.6mmol), triethylamine hydrochloride

(2.2g, 16.0mmol) and sodium azide (2.1g, 32.3mmol), in 1-
methylpyrrolidi-n-2-ox‘1e (30ml) was heated at i40°C for 8h. 5N
hydrochloric acid (3ml) was added and the solvents removed by

25 distillation under vacuum. The residue was chromatographed
on silica-gel eluting with EtOH/Et50/HoO/NHg (20:30:8:1) to

~ give the title-tetrazole (1.76g, 69%); 8 (360MHz, CD30D) 3.06

(2H, t, J = 7.2Hz, CHy); 3.19 (2H, t, J = 7.2Hz, CHy); 4.29 (2H, 5,

s of the acid Ra-CJ err]H include esters

hloesters, for exanple pyridylthioesters;
anhydrides, for exanple (Rlerr]-COJ[err]Q acid halides,

HC |

, for

acid

for exanple acid
secondary and tertiary am des.
-CJerr]His the
, - NH .



where Ris Cl-4 al kyl . The reagent of formula Il may be

generated in

situ in the reaction m xture. For exanple, the reaction
be effected by treating a conmpound of formnmula V above

with an al kyl

may

hydrazi ne, e.g. nethyl hydrazine, followed by a suitable carboxylic acid

such as form c acid.
The reaction is conveniently carried out by

10

15

20

25

- 20-
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CHy); 7.07 (1H, d, J = 8.4Hz, Ar-H); 7.13 (1H, 5, Ar-H); 7.29 (1H,
d, J = 8.4Hz, Ar-H); 7.44 (1H, s, Ar-H). '

_ 4. N-tert-Butyloxycarbonyl-2-(5-tetrazol-5-ylmethyl-1H-
indol-3-ylethylamine

To a stirred suspension of 2-(5-tetrazol-5-ylmethyl-1H-
indol-3-yl)ethylamine (1.76g, 7.27mmol) in dry CHoClg (40ml)

- was added triethylamine (1.5g, 14.9mmol) and (BOC)90 (1.9g,

7.3mmol) and the mixture stirred for 16h. The solvent was
removed under vacuum and the residue chromatographed on
silica-gel eluting with EtOH/EtoO/H,O/NHg (20:60:8:1) to give
the title product (1.6g, 64%); d (360MHz, CD3OD)_ 141 (94, s, 3

- of CHg); 2.87 (2H, t, J = 7.4Hz, CHy); 3.30 (2H, t, J = 7.4Hz,

CH,); 4.32 (2H, s, CHy); 6.99 (1H, d, J = 8.3Hz, Ar-H); 7.04 (1H,
s, Ar-H); 7.26 (1H, d, J = 8.8Hz, Ar-H); 7.49 (14, s, Ar-H).

5. N-tert-Butyloxycarbonyl-2-[5-(2-benzylfetrazol-5-
ylmethyl)-1H-indol-3-yl]ethylamine and N-tert-
butyloxycarbonyl-2-[5-(1-benzyltetrazol-5-ylmethyl)-1H-indol-8-
yllethylamine

Benzyl bromide (0.31g, 1.8mmol) was added to a solution of
the tetrazole from step 4 '.(0.62g, '1.8mmol), and triethylamine
(0.37g, 3.6mmol) in dry 'acetonitn'le (20ml). The mixture was
stirred at R.T. for 2h, heated at 70°C for 1h and then stirred at

——
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heati ng the.reagents together _optionally in a solvent, for exanple
tetrahydrofuran di met hyl formam de or a | ower al kanol such as ethanol,
propanol or lacghout 20[err]C to 100[err]C for about 1 to 6
hour s. eﬁ ﬁ W is a group of formula -E-F and the group F is
an indol e noi e FC as defined above, the reactive derivative
of a carboxylic acid of fornmula HJerr]CGE-F may be prepared by reacting a

conmpound of forrmula VI: QE [err] wherein Q represents a
reactive carboxylate noiety, and E is as defined above; with a conmpound of
formula VIl or a carbonyl-protected formthereof: 0
[err] -43 -

R.T. for 16h: The solvent was removed under vacuum and the
residue chromatographed through silica-gel eluting - with
CHoClo/MeOH (97:3) to give 2-separated benzyl tetrazoles. The
less polar isomer was identified as the 2-benzyl tetrazole (0.17g,
5 22.4%); § (360MHz, CDClg) 1.43 (9H, s, 3 of CHg); 2.90 (2H, t,J
= 6.8Hz, CHy); 3.41 (2H, br t, CH,); 4.32 (2H, s, CHy); 5.70 (2H,
s, CHoPh); 7.00 (1H, s, Ar-H); 7.15 (1H, d, J = 8.4Hz, Ar-H); 7.28
(1H, 4, J = 8.4Hz, Ar-H); 7.34 (5H, s, Ar-H); 7.50 (1H, 5, Ar-H);
7.96 (1H, br s, NH).
10 ) |
The more polar component Was'identified as the 1-
benzyltetrazole (0.2¢, 26.4%) & (360MHz, CDClg) 143 (9H, s, 3
of CHy); 2.88 (2H, t, J = 7.0Hz, CHy); 8.40 (1H, br t, CHo); 4.26
(2H, s, CH); 5.29 (2H, s, CHy-Ph); 6.92 (1H, d,J = 8.4Hz, Ar-
15 H); 7.01-7.05 (3H, m, Ar-H); 7.27-7.30 (5H, m, Ar-H); 8.08 (1H,
br s, NH). ' '

) 6. 2-[5-(2-Benzyltetrazol-5-ylmethyl)-1H-indol-3-
yllethylamine. Oxalate

20

Trifluoroacetic acid (1.5ml) was added to a solution of the
less polar component isolated from step 5 (0.17g, 0. 4mm01) in
CHoClg (5ml) and stirred at R.T. for 1h. The solvents were
removed under vacuum and the residue chromatographed

25 through silica-gel eluting with CHoClo/EtOH/NHg (40:8:1) to
give the title-tetrazole. The oxalate salt was prepared (65mg);
mp 169-171°C; (Found: C, 59.23; H, 5.07; N, 19.60.



wherein R2 is as defined above and R11 corresponds to the group R err]
detined above or_represents a group of fornula -CHerr].
i s as defined above and D

whi ch Rl er
oup; fol
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|ntroduce t
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C1gHgoNg.1.05 (CgH90y) requires C, 59.36; H, 5.22; N,
19.68%); 5 (360MHz, D50) 3.09 (2H, t, J = 6.9Hz, CH,); 3.29
(2H, t, J = 6.9Hz, CHy); 4.30 (2H, s, CHy); 5.77 (2H, s, CHo);
7.11 (1H, dd, J = 1.6 and 8.4Hz, Ar-H); 7.28 (1H, s, Ar-H); 7.32-
7.34 and 7.39-7.41 (5H, m, Ar-H); 7.43 (1H, d, J = 8.4Hz, Ar-H);
7.51 (1H, s, Ar-H).

EXAMPLE 2

2-[5-(1- Benzyltetrazol 5 ylmethyl)- 1H indol-3-

CHR[err]Derr],
represents a readily displaceabl e
ired, by N-alkylation by standard nethods to
REPLACENENT SHEET
REPL ACENMEAr

‘yljethylamine. Hydxochlonde Hethydrate

Prepared from the more polar component isolated from

step 5, Example 1, using the p_r(_)cedure described for step 6,
Examplé 1. The hydrochloride hemihydfate salt was prepared;

mp 210-213°C; (Found: C, 60,39; H, 5.88; N, 22.14.

C19HgoNg-HC1.0.5HoO requires C, 60.39; H, 5.87; N, 22.24%); 3
(250MHz, Dy0) 3.02 (2H, t, J = 6.8Hz, CHyg); 3.19 (2H, t, J =
6.8Hz, CH,); 4.4 (2H, s, CHo); 5.60 (2H, 5, CH,); 6.95-7.02 (3H,
m, Ar-H); 7.16-7.25 (4H, m, Ar-H); 7.28 (1H, s, Ar-H); 7.40 (1H,
d, J = 8.4Hz, Ar-H).

EXAMPLE 3

N, N-Dimethyl-2-[6-(2-methyltetrazol-5-vlmethyl)-1H-indol-

3-yllethylamine. Oxalate

1. N-tert-Butyloxycarbonyl-2-[5-(2-methyltetrazol-5-

as
in

SHEET



Sui t'a_bl e carbonyl -protected fornms of the conpounds of forr.rul'a VIl include
t he di net hyl acetal—orketat—derivatives. The readily

di spl aceabl e gk {%E'E’heg[}%ﬁlen iRBpidcBe conmpounds of formula VII suitably
represents a ha ferably chlorine. Wien the noiety R err] in
the conpounds of mnin M s a group of fornula -CH err].CHR4D1, the
substituent Dfer din situ under the prevailing reaction
represents

conditions to afford a final product. of formula | wherein R err]
‘a group of formula -CHerr].CHRA. NHerr]. The term nal am no group can
if desired, be further eM&borated using techniques known from

subsequently,
~the art to give a conpound of fornula I mhereln R[err] gpresents t he

requi red group ypimfed 158 01 Ry k

. /€ = The
reaction of conpounds VI..and VI r st e
(Fi scher indol MMM%%%W&Q% iR 11 Gl o2 pI ower
tenperature to ghyghylameound of formula VIII: QE

5  Methyl iodide (0.44g, 3.1mmol) was added to a stirred

solution of the tetrazole from step 4, Example 1 (0.95g, '
2.78mmol) and triethylamihe (0.56g, 5.5mmol) in dry
acetonitrile (15ml). After 10h a further equivalent of methyl
" jodide was added and stirred for 1.6h. The solvent was removed
10 _ under vacuum and the residue chromatographed on silica-gel
eluting with CHyClo/MeOH (97:3) to give the title mixfure of 1-
and 2-methyltetrazoles (0.6g, 61%); 3 (360MHz, CDClg) 1.43
(9H, m, 3 of CHg); 2.89-2.92 (2H, m, CHy); 3.38-3.48 (2H, m,
CHy,); 3.83 (2H, s, CHy); 4.28 and 4.40 (total 3H, s, CHg); 6.98
15 and 7.17 (total 1H, d, J = 8.4Hz, Ar-H); 7.02 and 7.06 (total 1H,
&, Ar-H); 7.30 and 7.31 (total 1H, d, J = 8.4Hz, Ar-H); 7.43 and
' 7.54 (total 1H, s, Ar-H); 8.00-and 8.10 (total 1H, br s, NH).

| 2. 2-[5-(2-Methyltetrazol-5-ylmethyl)-1H-indol-3-
20 vllethylamine and 92-[5-(1-methyltetrazol-56-ylmethyl)-1H-indol-
3-yllethylamine

Prepared from the preceding methyltetrazoles using the

procedure described in step 6, Example 1. The crude product

25 was chromatographed on silica-gel eluting with
CH2C12/EtOH/NH3..(40:8:1) to give 2 separated components.

The less polar product (0.1g, 24%) was identified as the 2-



[err] wherein Q E, Rerr] and Rerr] are 'as defi ned above; followed by
cycli sat|0ﬁ—tt31m --a*srur*t-abfe reagent such as a pol yphosphate ester, to

give a compg| The hydrazi nes of formula Vi
may be prepa IT'I ﬁ"fp“ rrespondl ng anilines of formula I X

-46 -
" methyltetrazole; 5 (360MHz, CDClg) 1.38 (9H, s, 3 of CHg); 2.88
(2H, t, J = 6.6Hz, CHy); 3.00 (2H, t, J = 6.6Hz, CHy); 4.28 (3H, s,
CHg); 4.33 (2H, s, CHg); 7.00 (1H, d, J = 8.4Hz, Ar-H); 7.06 (1H, .
d, J = 2.1Hz, Ar-H); 7.17 (1H, d, J = 8.4Hz, Ar-H); 7.56 (1H, s,
5 . Ar-H);8.04(1H, brs, NH).

The more polar product (0.13g, 31%) was identified as the
1-methyltetrazole; 5 (360MHz, CDCly) 1.38 (9H, 5, 3 of CHg);
2.86 (2H, t, J = 6.6Hz, CHy); 3.00 (2H, t, J = 6.6Hz, CH,); 3.82
10 (3H, s, CHg); 4.40 (2H, s, CHy); 6.98 (1H, dd, J = 1.6 and 8.3Hz,
Ar-H); 7.06 (1H, d, J = 1.6Hz, Ar-H); 7.31 (1H, 4, J = 8.3Hz, Ar-

H); 7.41 (1H, s, Ar-H); 8.18 (1H, br s, NH).

3. .N,N'—Dimeth‘)’l—.2—[5-(2-_methyltetrazol~5-ylmethy1)-IH-
15 indol-3-yllethylamine. Oxalate '

A solution of formaldehyde (80mg of a 30% solution) in
methanol (15ml) was added to a stirred solution of 2-[5-(2-
methyltetrazol-5-ylmethyl)-1H-indol-3-yllethylamine (0.1g,

20 0.4mmol), NaCNBHg4 (60mg) and glacial acetic acid (0.12g) {n :
methanol (15ml). The solution was stirred for 2h, basified with
KoCOg solution and the MeOH removed under vacuum. The
crude product obtained after extraction into ethylacetate and
removal of solvent was chromatographed through silica-gel
25 eluting with CHgClo/EtOH/NH; (40:8:1) to give the desired
N,N-dimethyltryptamine (36mg, 87%). The oxalate salt was
prepared: mp 185-187°C (MeOH/Et90); (Found: C, 54.42; H,
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[err] wherein Q and E are as defined above; by diazotisation followed by

reduction. Di FdxShes diay lacgdni cal |y carried out using sodium

nitrite/ conc. ‘ ul ting diazo product reduced in situ using,
for exanple, ti ' iif#e/ conc. HO or sodium sul phite/conc. HO .
The anilines of Tornmula | X may be prepared by reduction of ‘the

correspondi ng nitro .compounds of fornula
- 47 -
5.74; N, 22.53. C15HoqNg.CoHoO requires C, 54.54; H, 5.92;
N, 22.45%); 3 (360MHz, D90) 2.91 (6H, s, 2 of CHg); 3.21 (2H, ¢,
J = 7.4Hz, CHy); 3.47 (2H, t, J = 7.4Hz, CHy); 4.30 (3H, s, CHy);

4.34 (2H, s, CHy); 7.17 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.33
5 (1H, s, Ar-H); 7.48 (1H, d, J = 8.4Hz, Ar-H); 7.59 (1H, s, Ar-H).

EXAMPLE 4

N, N-Dimethyl-2-[5-(1-methyltetrazol-5-ylmethyl)-1H-indol-
10 3-yllethylamine. Oxalate

Prepared from 2-[56-(1-methyltetrazol-5-ylmethyl)-1H-indol-
3-yllethylamine (0.125g, 0.49mmol) using the procedure
described in step'3, Example 3. The free_ base (0.11g, 80%)

15 . obtained was converted to tﬁe oxalate salt and recrystallised

. from_MeOH/EtzO; mp 176-177°C; (Found: C, 564.21; H, 6.84; N,

22.36. CygHogNg. CoHg0 4 requires C, 54.54; H, 5.92; N,

22.45%); 5 (360MEHz, DgO); 2.91 (6H, s, 2 of CHg); 3.21 (2H, t,J

= 7.4Hz, CHg); 3.40 (2H, t, J = 7.4Hz, CHy); 4.00 (3H, s, CHg);

20  4.43(2H, s, CHy); 7.13 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.35
(1H, s, Ar-H); 7.50 (1H, d, J = 8.4Hz, Ar-H); 7.54 (1H, s, Ar-H).

EXAMPLE 5

25 N,N-Dimethyl-2-[5-(1,2.4-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine. Oxalate Hemihydrate




[érr] wherein Q and E are as defined above; typically by catalytic

hydroogenation or using tin(ll) chloride. Where they are not
comercially available, the nitro conpounds of fornmula X may be synt hesi zed
by standard nethods well known to those skilled in the art. Wer e

Rlerr] is a group of fornula -E-F and the group F is an indazole noiety of
structure FB as defined above, the reactive derivative of a carboxylic acid

of formula HJerr]CGE-F may be prepared by the cycli satlon of a conmpound of
formula Xl:

-48 - _
1. 114-Nitropheqyl)methy1-1,2,4-triazole

4-Nitrobenzylbromide (21.6g, 0.1mol) was added to a

rapidly stifred Suspensidn of 1,2,4-triazole sodium salt (9.1g,

5 0.1mol) in anhydrous DMF (100ml) and the mixture stirred at

room temperature for 16h. Ethyl acetate (400ml) was added

followed by water (250ml) and the layers separated. The

organic phase was washed with water (8 x 250ml), dried

(MgS0,4) and evaporated. The residue was chromatographed on

10 silica gel eluting with ethyl acetate to give the title-product

(10.6g, 52%); m.p. 98-100°C. § (360MHz, CDClg) 5.47 (2H, 5,

CH,) 7.40 (2H, d, J = 9Hz, Ar-H), 8.02 (1H, s, Ar-H), 8.18 (11, s,
~Ar-H), 8.23 (2H, d, J = 9Hz, Ar-H).

15 2. 1-(4-Aminophenyl)imethyl-1.2,4-triazole. Hydrochloride

A solution of 1-(4-nitrophenyl)methy1-1,2,4;triazolé (10.0g,

49mmol) in ethanol (60ml), ethyl acetate (60ml), 5N HCI (10ml)

and water (10ml) was hydrogenated over 10% Pd/C (1.0g) at 40

20 p.sdi., in a Parr apparatus, until an uptake of 188 p.s.i., had been
observed (approx 10mins). The catalyst was removed by
filtration through hjrﬂo arid the solvent removed ungqr vacuum.

The residue was azeotroped with ethanol (x2) to give the title-

i amine hydrochloride (10.6g, 100%). 5 (360MHz, 'D20) 5.53 (2H,
25 s, CHy), 7.37-7.48 (4H, m, Ar-H), 8.12 (1H,'s, Ar-H), 8.66 (1H, s,

i
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[err]. wherein
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Q—E_and Rerre] are as defined above; and Derr]

represents

a readily displ aceabl e group;—foettowed, vvhere required, by N-alkylation by
standard” net hod<® ]ﬁleﬂmfaym“ﬁeb ik hde noi ety : The cyclisation of

conmpound XI is ¢

el evat ed
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3. 1-(4-Hydrazinophenyl)methyl-1,2,4-triazole

A solution of sodium nitrite (3.28g, 48mmol) in water
(20ml) was added to a solution of the preceding amine
hydrochloride (10.0g, 48mmol), in concentrated HCI (40ml), at
such a rate that the temperature did not exceed -iO°C. After

addition waé complete the solution was stirred at 0°C for 0.25h

and then added portionwise to a rapidly stirred solution of
SnCly.2HoO (40g) in concentrated HC1 (40ml). The solution was
warmed to room temperature and basified with 20% aqueous
NaOH solution. The solution was extracted with ethyl acetate
(8 x 250ml) and the combined extracts dried (MgSO,4) and
filtered through hyflo. The solution was evaporated to dryness
to give the desired hydrazine (5.0g, 56%) m.p. 109-112°C. 3
(360MHz, Dg-DMSO0) 3.93 (2H, br s, NHy), 5.20 (2H, s, CH),
6.73 (2H, d, J = 8Hz, Ar-H), 7.08 (2H, d, J = 8Hz, Ar-H), 7.92
(1H, s, Ar-H), 8.57 (1H, 5, Ar-H). |

4. 2-[5-(1,2,4-Triazol-1-ylmethyl)-1H-indol-3-yl]
ethylamine. -

4-Chlorobutanal dimethylacetal (3.22g, 21.1mmol) was
added to a stirred solution of the preceding hydrazine (5.0g,
26.4mmol) in ethanol/water (5:1, 180ml) and 5N HCI (4.5ml)
and the solution refluxed for 4h. The solvents were removed
under vacuum and the residue chromatographed on silica gel,
eluting with CHoClo/EtOH/NHg (30:8:1) to give the desired
tryptamine (2.4g, 38%). 8(360MHz, CDClg).2.90 (2H, t,J = 7Hz,

m ’)l’lm |eved in a sw tabl e organic solvent at an



tenperature, for exanple in a mxture of mxylene and 2,6-lutidine at a
tenperature in the region of 140[err]C The readily displaceabl e
group D2 in the conpounds of fornmula Xl suitably represents a Clerr]-4

al kanoyl oxy gioup, preferably acetoxy. Wwere D2 in the desired conpound of

formul a Xl fguhesant ticedy, this conmpound may be conveniently prepared
by treating ouhd of fornula XlI: [err] wherein
Rlerr], E an?ﬂ“ﬂ!%§mﬁh‘ ned above; or a protected derivative thereof;
wi-t h hydr oxyl ori de,

advant ageously in pyridine at the reflux
t enperature of : -50 -

CHy), 2.99 (2H, t, J = THz, CHy), 5.43 (2H, s, CHy), 7.10 (1H, 5,
Ar-H), 7.11 (1H, d, J = 8Hz, Ar-H), 7.39 (1H, d, J = 8Hz, Ar-H), .
7.57 (14, 5, Ar-H), 7.94 (1H, 5, Ar-H), 8.08 (1H, s, Ar-H).

5 5. N,N-Dimethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
vllethylamine Oxalate Hemihydrate

A solution of formaldehyde (37% w/w solution, 0.19g), in

methanol (10ml), was added to a mixture of the preceding

10 tryptamine (0.36g, 1.5mmol), NaCNBH3 (0.225¢g, 3.6mmol) and
' glacial acetic acid (0.45g), in. methanol (10ml). The mixture was
stirred at rodm temperature for 2h before adding saturated

' K9COg (50ml) and evaporating the methanol. The residue was
extracted with ethyl acetate (3 x 100ml) and the combined

15 extracts washed with brine (100ml), dried (K2C03), and
evapoz:ated. The crude product was éhromatographed on silica

gel eluting with CH9Clo/EtOH/NHg (20:8:1) to give the free -
base of the title-compound (0.21g, 52%). The oxalate
hemihydrate salt was prepared, m.p. 165-167°C (MeOH/Et9Q);

20 (Found: C, §5.53; H, 6.04; N, 18.59. C15H1gNg.CoHoOy.
0.55H40 requires C, 55.29; H, 6.03; N, 18.96%); m/e 269 (M*); 5
(360MHz, Dy0) 2.91 (6H, s, NMey), 3.22 (2H, t, J = THz, CHy),
3.47 (2H, t, J = THz, CHy), 6.62 (2H, s, CHg), 7.21 (1H, dd, J =
1.6 and 8.4Hz, Ar-H), 7.36 (1H, s, Ar-H), 7.62 (1H, d, J = 8.4Hz,

o5 Ar-H),7.65(1H, s, Ar-H), 8.06 (1H, s, Ar-H), 8.56 (1H, s, Ar-H).
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t he sol vent;

advant ageously in the presence of a catalytic quantity of
4- di met hyl ani nopyri di ne, in dichloronethane at room tenperature.

The N-fornyl
conveni ently

Xl

10
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25

protected derivative of the intermediate of forrmula Xl
IseTeatHﬁkBTm Rephaced| ysi s of an indol e derivative of formula
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EXAMPLE 6

N,N-Dimethyl-2-[6-(1,2 ,3.,4-t'etrazol-2—ylmethyl)~ 1H-indol-
3-yllethylamine Oxalate. '

1. 1-(4-Nitrophenyl)methyl-1,2,3,4-tetrazole and 2-(4-
nitrophenyl)methyl-1,2,3,4-tetrazole.

-

4-Nitrobenzylbromide (15.42¢g, 71.3mmol) was added to a
stirred solution of 1H-tetrazole (5.0g, 71.3mmol) and
triethylamine (7.9g, 78.0mmol) in acetonitrile (100ml). The
mixture was stirred at room temperature for 16h, the solvent
removed under vacuum and the residue chromatographed on
silica gel eluting with dichloromethane to give 2-isomers. The 2-
alkylated product was obtained as the less polar product (2.47g,
17%); 5 (360MHz, CDCly) 5.92 (2H, 5, CHy), 7.53 (2H, d, J =
8.7Hz, Ar-H), 8.25 (2H, d, J = 8.7Hz, Ar-H), 8.56 (1H, s, Ar-H).
The more poler, major isomer was identified as the 1-alkylation
product (11g, 75%); 5.(360MHz, CDClg) 5.73 (2H, s, CHy), 7.46
(2H, 4, J = 8.7THz, Ar-H), 8.27 (2H, d, J = 8.7Hz, Ar-H), 8.64 (1H,
s, Ar-H). '

2. 2-(4-Aminophenyl)methyl-1,2,3,4-tetrazole.

foll owed by acetylation with acetic anhydride,

Hydrochloride

2-(4-Nitrophenyl)methyl-1,2,3,4-tetrazole (2.47g,
12.1mmol) was hydrogenated as described for Example 5 step 2.
The product (2.55g, 100%) was obtained as the hydrochloride

may be



K- E ———wherein Rlerr].—E and Q are as def ined above; “followed by a
reducti ve work-up, advanta eously usi ng di net hyl sul phi de. The

i ndol e deri v’ﬁhlssheet XI'1l may be prepared by methods anal-ogous to
t hose descri b Tﬁ anyi ng Exanpl es, or by procedures well known
fromthe art. an alternative process, the triazol e conpounds

according to the |nvent|on may -be prepared by a nethod which conprises

reacting a conpound of for mJI a XlVv: REPLACEMENT SHEET
2 5 NOV 1998
. - 52 - -
salt; 8 (2560MHz, D50) 5.86 (2H, s, CHy), 7.40 (2H, d, J = 8.THz,
Ar-H), 7.36 (2H, d, J = 8.7THz, Ar-H), 8.74 (1H, s, Ar-H).
3. N,N-Dimethyl-2-{5-(1,2,3 4-tetrazol-2-ylmethyl)-1H-

5.. indol-3-yllethylamine. Oxalate.

The preéeding amine was com_rer_ted into the title-

compound using the general procedures described for Example 5

Steps 3-5. The oxalate salt wa.s prepared and recrystallised

10 from MeOH/Ef20; mp 198-199°C; (Found: C, 53.38; H, 5.55; N,

22.63. C14HgNg. CoHoOy. 0.2 (EtOH) requires C, 53.30; H,

' 5.78; N, 22.74%); &(860MHz, D50) 2.91 (6H, s, NMey), 3.23 (2H,

t,d = 7.4Hz, CHy), 3.48 (2H, t, J = 7.4Hz, CH,), 6.01 (2H, s,

CHy), 7.30 (1H, dd, J = 1.6 and 8.4Hz, Ar-H), 7.37 (1H, s, Ar-H),

15 7.53(1H, d,J = 8.4Hz, Ar-H), 7.76 (1H, 5, Ar-H), 8.74 (1H, 5, Ar-
H).

EXAMPLE 7

20 N,N-Dimethyl-2-[5-1,2.3.4-tetrazol-1-ylmethyl)-1H-indol-3-
vllethyvlamine. Succinate

14(4-nitrophenyl)methyl-1,2,3,4-tetrazole was converted

into the title-compound using the procedures described for

25 . Example 5. The succinate salt was prepared, m.p. 5§5-56°C
(isopropylalcohol); (Found C: 57.08; H, 6.14; N, 23.34.
C14HgNg. 0.75 (C4HgO,) requires C, 56.89; H, 6.32; N,
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23.42%); 5 (360MHz,D90) 2.93 (6H, s, NMey), 3.23 (2H, t,J =
7.5Hz, CHy), 3.48 (2H, t, J = 7.5Hz, CHy), 5.81 (2H, 5, CHy),
7.28 (1H, dd, J = 1.7 and 8.4Hz, Ar-H), 7.39 (1H, s, Ar-H), 7.56
(1H, d, J = 8.4Hz, Ar-H), 7.75 (1H, s, Ar-H), 9.20 (1H, 5, Ar-H).

EXAMPLE 8 -

N,N-Dimethvl—Z-[5-_(1-methy1-1,2,‘4-triazol-5-ylmethvl)-lH—
indol-3-yljethylamine. Bisoxélate

1. Ethyl 3-[2-(dimethylamino)ethyl]-1H-indole-5-
methyvlcarboximidate. Hydrochloride

A solution of N,N-dimethyl-2-(5-cyanomethyl-1H-indol-3-

yDethylamine (5g, 22.01mmol) in ethanol was saturated with

HCI gas and the solution stirred at room temperature for 16h.
The solvent was removed under vacuum to give the title-product
(6g, 92%); & (360MHz, Dg-DMSQ) 1.29 (3H, t, J = 7.0Hz, CHy);
2.83 (6H, s, NMey), 8.13 (2H, t, J = 7.5Hz, CHy), 3.31 (2H, m,
CH,), 4.04 (2H, s, CHy), 4.42 (2H, q, J = 7.0Hz, CHy), 7.08 (1H,
dd, J = 1.5 and 8.4Hz, Ar-H), 7.27 (1H, s, Ar-H), 7.37 (1H, d,J =
8.4Hz, Ar-H), 7.48 (1H, br s, NH), 7.71 (1H, s, Ar-H).

9. N,N-Dimethyl-2-[5-(1-methyl-1,2,4-triazol-5-ylmethyl)-
1H-indol-3-vl]lethylamine. Bisoxalate




[err] wherein Alerr], E and F are as defined above, Hal represents hal ogen,
and two of V[err], Werr], xTW]“YFer‘rj—aﬁd—%[—err], to one of which the

group Hal is attached, represqmssge@tr ! % remai nder represent
ni trogen; vvrthareagent whrch n-Alerr], where A2 is as
previ ously defined. MH rray provr de the anion A2

I ncl ude Grignard reagents A[er

= hal ogen); organocuprate
reagents such as LiAlerr]2Cu; organolithium reagent s Alerr]Li; or conpounds

whi ch stabilise'the anion by neans og an adj acent activating group such as
an ester or enolisable ketone functi8f. In this case, the adjacent ester or

Camoved. For oxanhiEICairecth e hiaredipe HFiRISRERe: (4, ATEED,T T, TFog

The 1,2, 3- tri%@hﬂmmm gt paid Reicthylaheing (SsGhil), mreﬂnamﬂ may be
prepared by a process which conprises the cycl| oadditjon of an al kyne of

fornul a Ra- C4302hBy wasiitired at aeomdeniparafurs fridh Nlee olveph @S Rierr], Ro
and Rlerr] are as dflndabove r.eacti on may
be conveni ent F§™Q i%acéms‘ﬂiatlb%r‘}ée r%?‘ﬂgﬁt §¥8%8§Sﬂtsg{) 1 rof uran,
i deal 1y by heP&x‘xﬂﬂ: hBiR(989%! 303ﬁ1‘l)3ahﬂrtlf’e bélwitson stirred for 0. Eheatt etrazol e
‘conpounds in accordance w th t :

room temperature and reﬂuxed for 2h. The solution was cooled

to room temperature, poured into an aqueous solution of KoCOg

(75&11) and extracted with ethyl acetate (4 x 200ml). The

combined extracts were dried (MgSO4) and evaporated, and the

10 residue chromatographed through silica gel eluting with
CHoClo/EtOH/NHg (40:8:1) to give 2-components. The less

polar isomer was identified as the title-1-methyl-1,2 4-triazole

(360mg). The bisoxalate salt was prepared; mp 135-137°C;
(Found: C, 50.91; H, 5.38; N, 13.86. C1HgN5. 0.25( ethanol) |
15 requires C, 50.70; H, 5.47; N, 14.08%); § (360MHz, D50) 2.91
" (6H, 8, NMey); 3.23 (2H, t, J = 7.3Hz, CHy), 3.48 (2H, t,J =
7.3Hz, CHy), 3.95 (3H, 5, Me), 4.48 (2H, 5, CHy), 7.13 (1H, dd, J
= 1.5 and 8.4Hz, Ar-H), 7.87 (1H, s, Ar-H), 7.53 (1H, d,J =
8 4Hz, Ar-H), 7.57 (1H, 5, Ar-H), 8.32 (1H, s, Ar-H).

20
. EXAMPLE 9
N,N-Dimethyl-2-[5-(I-methyl-‘l,2,4-triazol—$-ylmethyl)—1H-
indol-3-vl]ethylamine. Trishydrochloride
25

The more p'olar isomer obtained from Example 8 Step 2



I nvention may be prepared by a process which conprises the cycloaddition
of a nitrile of formula N=C-R err] with an

- 26- azide of fornula Rerr]-Nerr], where one of Rd and R err] :
represents a group of forrmula Alerr] and the other is a group of forrrula
-E-F, as defined previously. The cycl oaddition reaction is

conveniently effected by heating the reactants together at an el evated
tenperature, e.g. a tenperature in the region of 150[erre]C, .in a suitable

sol vent such as N-nethyl pyrrolid-2-one, advantageously in the presence of
triethylam ne | -55-

was identified as the title-triazole (180mg). The
ti*ishydrochloride salt was prepated, mp <40°C (hygroscopic);
Found: C, 49.80, H, 6.56; N, 16.69. C;gHg1N5. 3HCI. 0.35
(Et90) requires C, 49.91; H, 6.62; N, 16.73%); 5 (360MHz, D50)

5  2.91(6H, s, NMey); 3.23 (2H, t, J = 7.4Hz, CHy), 3.49 (2H, t, J -
7.4Hz, CH,), 3.95 (3H, s, Me), 4.27 (2H, s, CHy), 7.17(1H, dd, J
= 1.5 and 8.5Hz, Ar-H), 7.34 (1H, s, Ar-H), 7.50 (1H, d, J =
8.5Hz, Ar-H), 7.60 (1H, s, Ar-H), 8.88 (1H, s, Ar-H).

10 ' EXAMPLE 10

| N,N¥Dimethy1-2-[5-(1 ,2,3-triazol-1-yimethyl)-1H-indol-3-
vllethylamine. Oxalate.

15 1. 1-(4-nitrophenyl)methyl- 1;243-triazole

4-Nitrobenzylbromide (25.4g, 0.12mol) was added to a
solution of 1H-1,2,3-triazole (8.12g, 0.12mol) and triethylamine
(11.88g, 0.12mol) in anhydrous acetonitrile. The mixture was

20 refluxed for 1h, cooled to room temperature and the precipitated
NEtg. HBr filtered off. The solvent was removed under vacuum
and the residue chromatographed through silica gel eluting with
CHClg (100) to CHgClo/MeOH (95.5). to give 2-products. The
more polar product was identified as the title-l-.isomer.('13g,

25 54%); mp 114-116°C 3 (2560MHz, CDClg) 5.72 (2H, s, CHy), 7.38
(2H, d, J = 9Hz, Ar-H), 7.64 (1H, s, Ar-H), 7.78 (1H, s, Ar-H),
8.18 (2H, d, J = 9Hz, Ar-H). The less polar, minor isomer was
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hydr ochl ori de. The product obtained fromthe cycloaddition reaction wll
generally be a m xture of isoners substituted by the Alerr] group at
positions 1 and 2 of the tetrazole ring, corresponding to structures |IL and
| M respectively as defined above. These isonmers may conveniently be

separ ated using conventional techniques such as chronat ography.

In an alternative process, the tetrazol e conpounds of the invention nay be
prepared by a nethod which conprises reacting a conmpound of formula Re-L

with a tetrazole derivative of formula é%/ [err] whereln one of
Rd and Rlerr] represents a group of fortula Alerr]

identified as the 2-alkylation product (2.25g, 9%), mp 112-113°C.
S (250MHz, CDCI3) 5.72 (24, s, CH2), 7.40 (2H, d, J = 9Hz, Ar-
H), 7.66 (2H, s, Ar-H), 8.18 (2H, d, J = 9Hz, Ar-H).

5 2 N,N-Dimethyl-2-[5-(1,2 3-tnazol—l—ylmethyl)-lH-mdol-S-
yllethylamine, Oxalate

1-(4-nitrophenyl)methyl-1,2,3-triazole was cbnvert,ed_ into

the title-qu_cﬂg_ using the general procedures described for

10 example 5. The oxalate salt was prepared mp 210-212°C,
(Found: C, 55.88; H, 5.75; N, 18.69. C15H;gN5. 1.1(CoH,0,)
0.15H90 requires C, 55.67; H, 5.84; N, 18.87%), § (360MHz,

D50). 2.90 (6H, s, NMey), 3.22 (2H, ¢, J = 7.4Hz, CHy), 3.46 (2H,

t, J - 7.4Hz, CHy), 5.72 (2H, s, CHy), 7.24 (1H, dd, J = 1.6 and

15  8.4Hz, Ar-H), 7.36 (1H, s, Ar-H), 7.52 (1H, d, J = 8.4Hz, Ar-H),
7.66 (1H, s, Ar-H), 7.79 (1H, s, Ar-H), 8.00 (1H, d, J = 1Hz, Ar-H)

EXAMPLE 11

20 3-(2-Aminocethyl)-5-(2-methyl-tetrazol-5-
yDbenzo[blthiophene. Oxalate.

Step 1

25 o 4-Bromophenyvlmercaptopropanone
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and the ot her

represents a suitable | eaving group;
triethyl am ne.

Is a group of formula -E-F,- as defined above, and L .

The | eaving group L suitably represents

In the presence of a base such as

hal ogen,

e.g. bromne or iodine, or a sulphonate derivative such as tosylate or

[err] [err] The reaction is conveniently
carried out in a suitable organic solvent, e.g. acetonitrile, at

mesyl at e.

t enper at ur e.

10

15

20

25

-57-

_ To a stirred solution of 4-bromothiophenol (5.09¢g,
26.9mmol) in NaOH (1.08g, 26.9mmol) and water (32ml) was
added chloroacetone (2.17ml, 27.3mmol) and the mixture was
stirred under nitrogen for 45min before extracting with ethér,
washing with water, drying (Nag SO4) and evaporating in
vacuo, leaving 6.89g (100%) of the title compoﬁ.hd as a white
solid, 5 (CDCly) 2.27 (3H, s), 3.65 (2H, s), 7.20 (2H, d, J = 8.5Hz),
7.41 (2H, d, J = 8.5Hz).

Step 2

5-Bromo-3-methyl benzo[b)lthiophene

To a gently refluxing mixture of polyphosphoric acid
(4.47g) and chlorobenzene (100ml) was added 4-
bromophenylmercaptopropanone (2.24g, 9.14mmol) portionwise
over 1h and the mixture was heated at reflux for 8 days. After

cooling the organic phase was decanted off and the residue was

" decomposed with HoO (~100ml), extracted with CHoCI, (2 x

75ml), dried (MgSO,) and combined with the decanted organic
phase. This was evaporated in vacuo to leave 2.096¢g of brown
oil. Distillation on a Kugelrshr a'.ppax:atus yielded 1.83g (88%) of
the title compound as a pale yellow liquid, bp 100-
110°C/0.35mbar. 3 (CDClg) 2.41 (8H, s), 7.10 (1H, s), 7.43 (1H,
dd, J = 8.5 and 1.9Hz); 7.69 (1H, d, J = 8.5Hz), 7.64 (1H, d,dJ =
1.9Hz). |
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The tetrazol'e derivatives of fornula XV may be prepared by cycl oaddition of
anitrile of formula N=C-R err] w th" sodium azi de, advantageously under the
conditions described above for the reaction between the nitrile N=CRerr]
and the azide Rerr]-Nerr] followed by acidification with a mneral acid
such as hydrochl oric acid. In a further process, the conpounds
according to the invention wherein the group F is an indole noiety of
structure FC as defined above may be prepared by a nmethod which conprises

reacting a conpound of formula XVi: [err] wherein V, W X Y,
Z, Aferr], Alerr] and E are as defi necfs&o\bove -
Step 3

- 5-Cyano-3-methyl benzo[blthiophene

5 To copper (I) cyanide (0.569¢, 6.35mmol) was added 5-
bromo-3-methyl benzo[b]thiophene (1.179g, 5.19mmol) in N-
methylpyrrolidinone (10ml) and the mixture was stirred at 180-
190°C for 17h. This was then partitioned between ether (75ml)
and ammonia solution (756ml). The ether layer was separated,

10 washed with more ammonia solution (2 x 50ml), dried (Na2L
S04) and evaporated in vacuo to leave 0.81g of an off-white
solid. Chromatography on flash silica, eluting with 10% ethyl
acetate/petroleum ether yielded 0.76g (85%) of the title
compound as a white solid. 8 (CDClg) 2.47 (3H, s), 7.23 (1H, s),

15 755(1H,dd, J = 83and15Hz)793(1HdJ 8.4Hz), 8.03
(14, 4, J = 1.4Hz).

_S_tgp_é
20 ' 8-Methyl-5-(tetrazol-5-yl)-benzofblthiophene

To a solution of 5-cyaho-3-methyl benzlo[b]thiophene

(0.194g, 1.12mmol) in N-methylpyrrolidinone (5ml) under
nitrogen was added triethylamine hydrochloride (0.231g,

25 . 1.68mmol) followed by sodium dzide (0.234g, 3.59mmol) and the
mixture was extracted with éther “4x 50rﬁl). The combined

ether extracts were dried (Mg SO4) and evaporated in vacuo to

h: Sheet Has Been RT




wi th a conpound of fornula VII as defined above, or a carbonyl -protected
formthereof, e.g. the dinethyl acetal or ketal; followed, where required,
by N-al kyl ation by standard methods to introduce the noiety Rerr].

As with that between conpounds VI and VII, the reaction between conpounds
XVl and VIl nmay be carried out in a single step (Fischer indole synthesis)

or by an initial non-cyclising step at a |ower tenperature to give a
conmpound of forrmula XVII: . -28--

2 5 NOV 1998
. -59-

leave 0.78g of'a white solid. This was chromatographed on flash
silica, eluting with CHoCI5/MeOH/NHg(aq) (40:8:1 to 30:8:1), to
give 0.246g (100%) of the title product as a white solid. &
(DMSO) 2.46 (3H, s), 7.41 (1H, s), 7.98 (1H, d, J = 8.4Hz), 8.03

5 (14, dd, J = 8.4 and 1.5Hz), 8.36 (1H, d, J = 0.9Hz). m/2z (CI",
NHg) 215 (M-H)", 160.

Step 6

10 3-Methvl-s-(Z-methyltetrazol-5-Y1)benzo[b]thioﬁhene and
3-Methyl-5-(1-methyltetrazol-5-yl) benzo[blthiophene

To a mixture of 3-Methyl-5-(tetrazol-5-yl)
benzo[b]thiophene (0.241g, 1.12mmol) in acetonitrile (6ml) was

15 added triethylamine (0.'28n'11, 2._0 1mmol), then iodomethé.ne
(0.486m), 7.81mmol) followed by DMF (8ml) until a clear
solution formed. The solution was stirred overnight under
nitrogen before evaporating in vacuo and partitioning the
residue between water (50ml) and ether (25ml). The aqueous

20 layer was separated and extracted with more ethé.r (2 x 25ml),
the combined ether extracts were dried (Mg SOy4) and
evaporated in vacuo to leave 0.241g of yellow solid.
Chromatography oﬁ flash silica, eluting with 25-40% ethyl
acetate/petroleum ether gave 0.168g (65%) of the 2-isomer of the

25 title product as a white solid and 0.063g (24%) of the 1-isomer of
the title product as a white solid. 2-isomer & (CDClq) 2.52 (3H,

s), 4.42 (3H, s), 7.14 (1H, s), 7.94 (1H, d, J = 8.4Hz), 8.10 (1H, dd,
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: [err] wherein V, W X Y. Z Alerr], Alerr], E, Rerr] and
Rl err] are as defined above; followed by cyclisation using a suitable

reagent, e.g. a polyphosphate ester. The hydrazines of formula XV
may be prepared fromthe corresponding anilines of formula XVIII:

-60 -

-J = 8.4 and 1.5Hz), 8.51(1H, s). m/z (CI*,NHg) 231 M+H)* 1-
isomer § (CDClg) 2.50 (3H, s), 4.22 (3H, s), 4.22 (3H, s), 7.23
(1H, 5), 7.64 (1H, dd, J = 8.3 and 1.5Hz), 8.03 (1H, d, J = 8.4Hz),
8.12(1H, d, J = 1.6Hz). m/z (CI*,NHg) 231 (M+H)*, 202, 172.

Step 6

3-Cyanomethyl-5-(2-methyltetrazol-5-vyl) benzof{blthiophene

10 - To a refluxing mixture of 3~methyl-5-(2-methy1tetrazol 5-
yl) benzo[b]thmphene (. 162g, 0.703mmol) and benzoyl peroxide
(10.6mg) in carbon tetrachloride (10ml) 1rrad1ated with two desk
lamps (2 x 60W) was added N;bromosuccinimide (0.126¢,
0.707mmol) in small portions. After the addition was complete

15 the mixture was heated at reflux for a further 90 min, then
filtered and the filtrate was evaporated in vacuo to leave an
oil/solid mixture. Chromatography on flash silica, eluting with
dichloromethane gave 0.161g of crude 3-bromomethyl-5-(2-
methyitétrazol-S-yl) benzo[b}thiophene as a colourless oil.

20 ' _ |

The crude 3-bromometﬂyl-5-(2-,methy1-tetrazol-5-yl)
benzo[blthiophene (0.145g) in DMSO (0.3ml) was added to a
mixture of sodium cyanide (29.9mg, 0.61mmol) in DMSO (0.2ml)

—_—
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[err] wherein V, W X Y, Z Aerr], Aerr] and E are as defined above;

met hods anal ogous to those described above with reference to the corrpo[mds
of fornmula IX

-20-

10

15

20

25

by

The anilines of fornmula XVIII nay be prepared from
the corresponding nitro conpounds of formula Xl X '

25N0OV 198 -

-61-

and the mixf.ure was stirred at 100°C for 2h. After cooling, the
mixture was poured into water (10ml) and a brown solid was
filtered off, weshed with water and dried in a vacuum pisfol to
leave 73.6mg. The filtrate was exi;racted with dichloromethane
(3 x 30ml) and the combined extracts were dried (NagSQ,) and
evaporaf.ed in vacuo to leave 44.7Tmg. This was combined with
the original solid and chromatographed on flash silica, eluting
with 20-50% ethyl aéetate/betroleum ether to yield 61.5mg
(38%) of the title product as a white solid. & (CDClg) 3.99 (2H,
s), 4.43 (3H, s), 7.59 (1H, s), 8.00 (1H, d, J = 8.6Hz), 8.19 (1H,
dd, J = 8.5 and 1.5Hz), 8.47 (1H, s).

Step 7

3-(2-Aminoethyl)-5-(2-methyl-tetrazol-5-yl)

benzo[bmnophene Oxalate

To a solution of 3-cyanomethyl-5-(2-methyl-tetrazol-5-yl)

~ benzo[blthiophene (0.434g, 1.70mmol) in THF (16ml) under

nitrogen was added dropwise 1.0M borane-tetrahydrofuran
complex in THF (5.10ml, 5.10mmol) and the mixture was heated
at reflux for 6h. After cooling in an ice-bath the mixture was
quenched with 2N HCI (22ml) and heated to reflux for 1h. The
THF was then removed in vacuo and the residue basified with
50% sodium hydroxide solution (4ml) befoi'e extracting with
dichloromethane (3 x 75ml). The combined extlzracts were dried

(K9COg) and evaporated in vacuo to leave 0.45¢g.
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[err] whereinV, W X, Y, Z Alerr], Alerr] and E are as defined above;

nmet hods anal ogous to those descri bed above with reference to the conpounds
of formula X

by a variety of nmethods which wll

by

The nitro conpounds of formula Xl X may be prepared

conmpound of forrmula XX with a conpound of fornula XXI:

10

15

20

25

-62-
Chromatography on flash silica eluting with
CHoCly/MeOH/NHj(aq) (60:8:1) gave 0.383g (87%) of the title
product as a white solid. The oxalate salt was prepared using
oxalic acid in methanol/ether to giire the title product oxalate as
a white solid, m.p. 204-209°C. Analysis found: C, 47.75; H, 4.28;
N, 19.28%. Calcd for C1oHgNgS. 1.1 CoHg0y: C, 47.59; H,
4.28; N, 19.54%. & (DMSO0) 3.17-3.21 (4H, m), 4.46 (3H, s), 7.72

. (1H, s), 8.06 (1H, dd, J = 8.4 and 1.4Hz), 8.52(1H, s) m/z

(CI*,NHg) 260 (M+H)*, 230.

EXAMPLE 12

8-(2-Aminoethyl)-5-(1-methyltetrazol-5-yl)
benzo[blthiophene. Oxalate.

Step 1

3-Cyanomethyl-5-(1-methyltetrazol-5-yl) benzo{b]thiophene

Following the procedure of Example 11, Step 6, 0.666g

(2.89mmol) 3-methyl-5-(1-methyltetrazol-5-yl)

benzo[blthiophene was reacted with 0.516g(2.89mmol) of N-
bromosuccinimide and 38.1mg of benzoyl peroxide in 30ml of
carbon-tetrachloride. .The reaction mixture was ex.raporated in
vacuo and chromatographed on flash silica, eluting with 0-3%

methanol/dichloromethane to give 0.532¢g of crude 3-bromo-5-(1-

Sheet Has Been Tlaced
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be readily apparent to those skilled in
the art. For exanple, where V represents a nitrogen atom the rel evant
conpounds of formula XI X may be prepared by reacting the anion of a



[err] wherein W X, Y, Z, Alerr], Alerr] and E are as defined above, and
Dierr] represents a readily displaceabl e group. Wher e conpound XX
is a triazole or tetrazole derjvative, the anion thereof nay be generated
by carrying out the reaction in a base such as triethylam ne. Were
compound XX is an im dazol e derivative, the anion thereof may conveniently
be generated if the reaction is carried out in sodium hydride using

N, N- di et hyl f or mam de as sol vent. \Were '

-63-
methyltetrazol-5-yl) benzofb]thiophene.

The crude 3-bromo-5-(1-methyltetrazol-5-yl)
benzo{b]thiophene (0.504g) was reacted with 97.7mg (1.99mmol)
5 of sodium cyanide in 1.5ml of DMSO at 100°C for 2h. After
cooling, the reaction mixture was poured into water (25ml) and
extracted with dichloromethane (6 x 50ml). The combined
extracts were dried (NagSO,) and evaporated in vacuo to leave
0.37g. Chromatography on flash silica, eluting with 30-60%
10 ethyl acetate/petroleum ether yielded 28.0mg (4%) of the title
product. & (CDClg) 4.00 (2H, s), 4.23 (3H, 5), 7.63 (1H, s), 7.73

(1H, dd), 8.08 (1H, d), 8.15 (1H, d).

| Step2
15
é-(2-Aminoethyl)-5-( l1-methyltetrazol-5-yl)
benzo[bljthiophene. Oxalate.

Following the procedure of Example 11, Step 7, 26.1mg

20 (0.102mmol) of 3-cyanomethy1-5-(1-methy1tetrazol_-5-yl)'
benzo[b]thiophene in 2ml of THF was reacted with 0.36ml
(0.:'36mmol)' of 1.0M borane-tetrahydrofuran complex in THF.
Chromatography on flash silica, eluting with

" CHyCly/MeOH/NHg(aq) (60:8:1) gave 17.7Tmg (67%) of the title

25 product as a colourless oil. The oxalate salt was prepared using
oxalic acid in methanol/ether to give the title product oxalate as

a white solid, m.p. 206-212°C. Analysis found: C, 47.55; H, 4.05; .

—_—
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-30- . - 2L 5NOv1991 salts of the conpounds of formula XX are
commercially available, e.g. the sodiumsalt of 1,2,4-triazole, these are
advant ageously utilised in N, N-di met hyl formam de solution in place of the
conmpounds of formula XX thenselves, with no requirement in this instance
for additional base to be present in the reaction m xture. The
readi ly di splaceable group Dierr] in the conpounds of fornula XXI is
suitably a halogen atom preferably bronine; except when the noiety D err]
is attached directly to the aromatic ring, i.e. when E represents a bond,
in which case Dierr] is preferably flg4aqrine. ' Where they are not
comercially available, the nitro conpounds of fornula XXl above may be
prepared by pNpCEIIGE9%s @t EHHE ﬁmﬂongs CIEBGQHEQ,LI mt@esscnonpanyl ng
Exanpl es, or by met hods wel | kno I'n

al ternative apgpe®aihl19654%e 51(DyQ) 3.32-3.35 (2H,m), 3.40-3.44 (2H, m).

4.22(3H, s), 7.64 (1H, s), 7.73 (1H, d J = 8.4Hz), 8.19 (1H, s),
8.22 (1H, d, 8.5Hz).

EXAMPLE 13

3-[2-(N,N-Dimethylamino)ethyl]-5-(2-methyltetrazol-5-yl)
- benzo[blthiophene. Oxalate.

10

‘T'o a mixture of -(2-aminoethyl)-5-(2-methyltetrazol-5-yl)
benzo[blthiophene (0.372g, 1.43mmol) and sodium
cyanoborohydride (0.136g, 2.15mmol) in methanol (3ml) and
acetic acid (0.247ml, 4.30mmol) cooled in an ice bath was added

15 38% w/v formaldehyde solution (0.453ml, 5§.74mmol) in
methénol (3ml) dropwise over 5min and the mixture was stirred
at room temperature for 3h. After this time, saturated
potassium carbonate solution (30ml) was added and the mixture
was extracted with ethyl acetate (3 x 50ml). The combined

20 “extracts were evaporated in vacuo to leave 0.53g.
Chromatography on flash silica, eluting with 10-30%
methanol/dichloromethane, gave 0.335g (81%) of the title
product as a colourless oil. The oxalate salt was p'repared using
oxalic acid in methanol/ether to give the title pmduct oxalate as

'2'5 a white solid, m.p. 214-218°C. Analysis found: C, 50.58; H, 4.80;
N, 18.28%. Calcd for C4H17N58. CoHoOy: C, 50.92; H, 5.07;
N, 18.56%. (DMSO) 2.84 (6H, 5), 3.30-3.42 (4H, m), 4.46 (3H,
s), 769(1H s), 806(1H dd J 8.4 and 1.4Hz), 8.20 (1H, d,d =

—_—
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triazol e derivatives,

the nitro conpounds of fornmula Xl X may be prepared

fromthose of formula X above by appropriate nodification of the noiety Q

usi ng, for exanple,

met hods anal ogous to those descri bed above with
reference to the conmpounds of formulae Il and IV. Thus, for exanple,
Qin the conmpounds of fornula X represents a reactive carboxylate noiety,

si nce

t he conpounds of formula Xl X may be prepared therefromby reaction with a

.conmpound of formula A2-C(=NNHA[err])NH err]
further process,

In a still

or A2-C(=NNH err])NHA[ err].
t he conpounds according to the invention

wherein the group F is an indazol e noi ebé of structure FB as defined above
e

may be prepared by a net hod which conpr

XX :

10

15

20

EXAMPLE 14

N.N-Dimethyl-2-{5-(2-methylimidazol-1-yimethyl)-1H-

indol-3-yllethylamine Trisoxalate

1. 1-(4-Nitrophenyl)methyl-2-methylimidazole

Sodium hydride (2.45g; 61.0mmol, 60% dispersion in oil)
was added to a solution of 2-methylimidazole (5.0g, 60.9mmol)
in DMF (100ml). The mixture was stirred at room temperature
for 0.25h before adding 4-nitrobenzyl bromide (13.2g, 61.0mmol)
and heating at 110°C for 2h followed by stirring at room
temperature for 16h. Water (200ml) and ethyl acétate (5600m1l)
were a;dded, the aqueous separated and extracted with ethyl

acetate (2 x 500ml). The combined extracts were washed with

water (3 x 250m1), dried (MgS04) and evaporated. The crude |

product was chromatographed on silica gel eluting with

CHoClg/MeOH (4%) to give the title-product (1.58g, 10.5%); &
(360MHz, CDClg) 2.34 (3H, s, Me); 5.16 (2H, s, CH,); 6.67 (1H,
d,J = 1.3Hz, Ar-H); 7.03 (1H, d, J = 1.8Hz, Ar-H); 7.19 (2H, d, J
= 9.5Hz, Ar-H); 8.22 (2H, d, J = 9.5Hz, Ar-H).

\
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-31- [erre] wherein V, W X Y, Z Aerr], Aerr], E, Rerr]
and D2 are as defined above; followed, where required, by N-alkylation by
standard nmethods to introduce the noiety R3. As with the
cyclisation of conmpound XI, that of conpound XXII is conveniently achieved
in a suitable organic solvent at an elevated tenperature, for exanple in a
m xture of mxylene and 2,6-lutidine at a tenperature in the region of

140[err] C. The conpounds of forrmula XXII may, for exanple, be
prepared fromthe correspondi ng conpound of fornula XX II:
-66-

2. N,N-Dimethyl-2-[5-(2-methylimidazol-1-ylmethyl)-1H-
indol-3-yl)ethylamine Trisoxalate

Prepared from the preceding 4-nitrobenzyl imidazole using

5 the general procedure described for Example 5. The trisoxalate
salt was prepared, mp 160-163°C'(Me0HIEt20); (Found: C,

50.57; H, 5.25; N, 10.60. C;7HgoN,.2.8 (CoHg0,) requires C,
50.79; H, 5.21; N, 10.48%); m/e 282 (M*); 5 (360MHz, D50) 2.65

(3H, s, Me); 2.92 (6H, s, NMey); 3.25 (2H, t, J = 7.3Hz, CHy);

10 3.50(2H, t,J = 7.3Hz, CHy); 5.42 (2H, s, CHy); 7.18 (1H, d, J =

8.4Hz, Ar-H); 7.31-7.40 (2H, m, Ar-H); 7.40 (1H, s, Ar-H); 7.56

(14, d, J = 8.4Hz, Ar-H); 7.66 (1H, s, Ar-H).

EXAMPLE 15
s T

I‘f,N-DimethyLZ-[5-imidazol-1-y1methy1-1H-indol-3-
yvllethylamine Bisoxalate

Prepared from imidazole and 4-nitrobenzyl bromide using
20 the procedure described for Example 5. The bisoxalate salt was
prepared, 165-166°C (MeOH/EtéO); (Found: C, 53.30; H, 5.34;
N, 12.18. C1gHggNy. 2.05 (CoHg0y) requires C, 53.30; H, 5.36;
N, 12.37%); 8 (360MHz, D50) 2.92 (6H, s, NMey); 3.24 (2H, t, J
= 7.7Hz, CHy); 3.48 (2H, t, J = 7.7Hz, CHyp); 5.50 (2H, 5, CHy);
25 7.27(1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.7 (1H, 5, Ar-H); 7.45
(1H, s, Ar-H); 7.49 (14, s, Ar-H); 7.56 (1H, d, J = 8.4Hz, Ar-H);
7.75 (1H, s, Ar-H); 8.78 (1H, s, Ar-H).
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[err] wherein V, W X Y, Z Aerr], A[efr], E and R1 are as defined above;
or a protected derivative thereof; which in turn nay be prepared fromthe
correspondi ng conpound of formula XXIV:

-67-

EXAMPLE 16

N,N-Dimethyl-2-[5-(2-methylimidazol-1-yl)-1H-indol-3-
5 yvllethylamine Sesquioxalate

1. 1(4-Nitrophenyl)-2-methylimidazole

Sodium hydride (4.87g, 122.0mmol, 60% dispersion in oil)

10 was added to a solution of 2-methylimidazole (10g, 122.0mmol)
in DMF (100ml) and stirred at roém temperature for 0.25h. 1-
Fluoro-4-nifrobenzene (17.18g, 122.0mmol) was added to the
reaction mixture and stirred at room temperature for 16h.
Water (150ml) and ethyl acetate (250ml) were added, the

15 aqueous separated and extracted with ethyl acetate (8 x 150ml).
The combmed extracts were washed with water (3 x 150ml),
dried (NagSOy) and evaporated to give the desired product
(11.5g, 47%); 3 (360MHz, CDClg) 2.24 (3H, s, Me); 7.06 (1H,d,d
= 1.5Hz, Ar-H); 7.10 (1H, d, J = 1L.5Hz, Ar-H); 7.50 (2H, d, J = ’

20  9.5Hz Ar-H);8.38 (2H, d, J = 9.5Hz, Ar-H). |

2. N,N-Dimethyl-2-[5-(2-methylimidazol-1-yl)-1H-indol-3-
vllethylamine Sesquioxalate ‘

25 Prepared from the preceding 4-nitrophenyl imidazole using
the.procedure described for Example 5. The sesquioxalate salt
was prepared, mp 185-186°C (iPA/MeOH); (Found: C, 56:17; H,
5.99; N, 13.46. C1gHgoN4.1.55 (CoHg04). 0.1 EtOH requires C,
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[err] wherein V, W X, Y, Z Alerr], Alerr], Eand R err] are as defined
above; using nethods anal ogous to those descri bed above with reference to
t he conpounds of fornulae XiI_and XlI11. Thus, for exanple, since Qin the
conmpounds of formula XIIl represents a reactive carboxylate noiety, the

1,2,4- triazole derivatives of formula XXIV may be prepared therefrom by
reaction with a conpound of fornula

- 68 -

56.19; H, 5.79; N, 13.58%); 5 (360MHz, D50) 2.55 (3H, s, Me);
2.93 (6H, s, NMey); 3.26 (2H, t, J = 7.4Hz, CHy); 3.51 (2H, t,J =
7.4Hz, CH,); 7.30 (1H, dd, J = 2.0 and 8.7Hz, Ar-H); 7.48 (1H, d,

J = 2.1Hz, Ar-H); 7.51-7.53 (2H, m, Ar-H); 7.70 (1H, d, J =
5 8.7Hz, Ar-H); 7.79 (1H, d, J = 2.0Hz, Ar-H).

EXAMPLE 17

N,N-Dimethyl-2-[6-(1,2,4-triazol-1ylmethyl)-1H-indol-3-
10 yllethylamine. Succinate. Procedure B

A solution of 1-(4-hydrazinophenyl)methyl-1,2,4-triazole
dihydrochloride (2g, 7.6mmol, Example 5 step 3) and 4-N,N-
dimethylaminobutanal dimethylacetal (1.8g, 11.2mmol) in 4%

15 aqueous sulphuric acid (70ml) was heated a£ reflux for 2h. After
the re':action mixture was cooled to room temperature, ethyl
acetate (200ml) was added and the aqueous basified with
K9COg. The é.qﬁeous was separated and extracted further with
ethyl acetate (2 x 150ml). The combined organics were dried

20 N a950,4) and evaporated, and the residue chromatographed on
silica gel eluting with CHoClo/EtOH/NHg (30:8:1) to give the
title-triazole (610mg, 30%). The succinate salt was prepared by
addition of a solution of succinic écid (0.27g, 2.3mmol) in
methanol (3ml) to a solution of the triazole (0.61g, 2.3mmol) in

25 methanol (6ml). The solvent was removed under vacuum aﬁd

the resultant product recrystallised from isopropylalcohol, mp
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A2-C(=NNHA[ err])NH err] or Alerr]-C(=NNH err])NHA[err]. In a yet
further process, the conpounds according to the invention wherein the group
F is a benzofuran or benzthi ophene noiety nay be prepared by a method which
conprises cyclising a conmpound of formnula XXV [err] wherein V,
w, X, Y, Z Aerr], ‘Alerr], E and R2 are as defined above, B[err]
represents oxygen or sul phur, and R2[err] corresponds to the group R err]
as defined above or represents a precursor group thereto as di scussed

bel ow;
| -69 -
- '118-120°C; (Found: C, 58.76; H, 6.27; N, 17.79.
' C15H19N3'C4H604 requires C, 58.90; H, 6.50; N, 18.08%)..

| EXAMPLE 18 -
3 .
N,N-Dimethyl-2-[5-(1,2.4-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine. Benzoate
The benzoate salt of N,N-dimethyl-2-[5-(1,2,4-triazol-1-
10 ylmethyl)-1H-indol-3-yl]lethylamine was prepared by addition of

a solution of benzoic acid in diethyl ether to a solution of the free
base in ethanol/diethyl ethér (1:4). The precipitated salt was
recrystallised frofn'ethanol, mp 1'}8-i80°C; (Found: C, 67.28; H,
6.55; N, 17.66. C15H1gNg.CcH5COoH requires C, 67.50; H,

15 . 6.44;N, 17.89%); 'H NMR (360MHz, Dy0) & 2.92 (6H, s, NMey);
3.22 (2H, t, J = 7.3Hz, CHy); 3.46 (2H, t, J = 7.3Hz, CH); 5.52
(2H, s, CHy); 7.22 (1H, dd, J = 1.6 and 8.4Hz, Ar-H); 7.36 (1H, s,
Ar-H); 7.44-7.58 (4H, m, Ar-H); 7.65 (1H, s, Ar-H); 7.87-7.91 (2H,
m, Ar-H); 8.06 (1H, s, Ar-H); 8.54 (1H, s, Ar-H).

20

EXAMPLE 19

'_N,N-_Dimethyl-2-[5-(2-ethy1tetrazol-5-ylmethyl)—1H-indol-:§-
yllethylamine. Oxalate

25

: Pz_'epared as described for Example 3, using ethyl iodide.
The oxalate salt was prepared, mp 140-142°C; (Found: C, 55.71;

T o
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-33- followed, where re.qui red, by conversion of the group R err] into the

desired group R err] by conventional neans. . The cyclisation is
conveniently effected by using pol yphosphoric acid or a pol yphosphat e
ester, advantageously at an el evated tenperature. The conpounds of

formul a XXV may be prepared by reacting a conpound of formula XXVI with a
conpound of fornula XXVII: _

-70 -
H, 6.26; N, 21.35. C{gHg9Ng.CoHg0O, requires C, 55.66; H,
6.23; N, 21.64%); 'H NMR (360MHz, D50) 5 1.54 (3H, t, J =
7.4Hz, CHg); 2.91 (6H, s, NMey); 3.21 (2H, t, J = 7.4Hz, CHy),
3.47 (2H, t, J = 7.4Hz, CHy); 4.34 (2H, s, CHg); 4.64 (2H, q, J =
5  17.4Hz, CHoCHg); 7.17 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.33
(1H, s, Ar-H); 7.48 (1H, d, J = 8.4Hz, Ar-H); 7.59 (1H, s, Ar-H).

EXAMPLE 20

10 N.N-Dimethyl-2-[5-(1-ethyltetrazol-5-ylmethyl)-1H-indol-3-
vllethylamine. Oxalate

Prepared using the procedure described for Example 4,

using ethyl iodide. The o:;a}ate salt was prepared, mp 179°C

15 (MeOH/Etg0); (Found: C, 56.59; H, 6.23; N, 21.49.

C1gHgoNg.CoHoOy requires C, 55.66; H, 6.23; N, 21.64%); 'H

NMR (360MHz, D90) 8 1.32 (8H, ¢, J = 7.4Hz, CHg); 2.90 (6H, s,

NMeo); 3.21 (2H, t, J = 7.4Hz, CHy); 3.46 (2H, ¢, J = 7.4Hz,

CH,); 4.38 (2H, q, J = 7.4Hz, CHy); 447 (2H, s, CHy); 7.14 (1H,

20 dd, J = 1.5 and 8.4Hz, Ar-H); 7.35 (1H, s, Ar-H); 7.60 (1H, d, J =
8.4Hz, Ar-H); 7.63 (1H, s, Ar-H).

EXAMPLE 21

25 N,.N-Dimethyl-2-[5-(1,2,4-triazol-1-y1)-1H-indol-3-
yllethylamine. Bisoxalate
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terr] wher ei n V, W X Y, Z Alerr], Alerr}, E, B[err] Rlerr] and R err]

are as defined above, and Hal repesents hal agen.

‘The reaction is

conveniently effected in the presence of a base such as sodi um hydr oxi de.

The hydroxy and nercapto derivatives of fornula XXV

may be prepared by a

variety of methods which will be readily apparent to those skilled in the
art. In one such nethod, the anion of a conpound of formula XX as defined

above is reacted with a conpound of formula XXVIII:

[err]

10

15

20

25

-71-

Prepared as described for Example 16 from 1,2,4-triazole
sodium derivative and 1-fluoro-4-nitrobenzene. The bisoxalate
salt was prepared, mp 210°C (MeOH/Et50); (Found: C, 50.11;
H, 4.78; N, 16.35. C14H{7Ng. 1.9 (CgH9O0y ) requires C, 50.14;
H, 4.92; N, 16.43%); 'H NMR (360MHz, D20)_5 2.92 (6H, s,
NMes); 3.25 (2H, .t, J = 7.4Hz, CHog); 8.50 (2H, t, J = 7.4Hz,
CHy); 7.44 (1H, s, Ar-H); 7.47 (1H, dd, J = 2.0 and 8.7Hz, Ar-H);
7.63 (1H, d, J = 8.7Hz, Ar-H); 7.88 (1H, d, J = 2.0Hz, Ar-H); 8.36
(1H, s, Ar-H); 9.05 (1H, s, Ar-H).

EXAMPLE 22

'4-[5-(2-Methylimidazol-1-y1)-1H-indol-3-y1]-N-

" methylpiperidine. Bisoxalate sesquihydrate

A solution of N-methyl-4-(formylmethyl)piperidine (0.25g,
1.8mmol) and 4-(2-methylimidazolyl)phenyl hydrazine

. hydrochloride (0.48g, 2.1mmol) in 4% HoSO, (25ml) was heated

at reflux for 16h. The mixture was cooled to room temperature,

~ basified with K5COg solution and extracted with CH,Cl, (8 x

75ml). The combined extracts were dried (NagSOy) and
evaporated and the residue purified by chromatography on
silica-gel eluting with CHoClo/EtOH/NHg (60:8:1) to give the
@Q-combqund (0.12g). The bisoxalate sesquihydrate salt was
i)repated, mp 65-70°C (hygroscopic); (Found: C, 52.97 ; H, 5.51;
N, 11.07. C1gHgoN4.2(C9H504).1.5H50 requires C, 52.69; H,
5.83;N, 11.17%); *H NMR (360MHz, D20) 6 1.96-2.08 (2H, m,
CHy); 2.31-2.40 (2H, m, CHy); 2.56 (3H, s, CHg); 2.95 (3H, s,
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wher ei n Derr], E and B[err] are as defined above; to afford an
I nternmedi.ate of formula XXVI wherein V is nitrogen. The conpounds

of formula XXVI1 and XXVII1, where they are not comercially avail able, my
be prepared by standard procedures well known in the art. It will
be understood that any conpound of fornmula | initially obtained fromany of

t he above processes nay, where appropriate, subsequently be elaborated into
a further conpound of fornula | by techniques known fromthe art. |ndeed, as
wi || be appreciated, the compound of fornula XV above in which Rd is a

group of fornula -E-F is itself a corrpoygg_of formula I in which Alerr] is
hydrogen and Alerr] represents a non-bonded electron pair. In particular, a

conmpound of formu I [ r 1§ SNOCRE8DN3IgY- t d may be
converted into a E%I (’J\Qh%; gfﬁgﬁrﬁﬁéqﬁ\ﬁner e?%qRPg‘r%?@e%%g‘gnt err]
al kyl by standard7aa&!(1Ht ddl;lJtﬁ(ﬁmhdee%Hzf Ar-H)aTdlde(1H, sy Andhe @48V t h an

o um hydr  de- i € aﬁﬁé?iﬁ#ﬁzn&mmﬁ B CLet oy Pt - B e €.

Simlarly, a conmpqQu rep) J)y epresents a group, of
formul a CHZ CHR[ erquﬁ’ gth@‘gb%%f ma)y be

EXAMPLE 23

4-[6-(1,2,4-Triazol-1- ylmethyl) 1H-indol-3-y1]-N-
methvlpmendme Oxalate

10

A solution of N—methy1~4¥(forinylmethyl)piperidine (0.1g,
0.71mmol) and 4-(1,2,4-triazolylmethyl)phenyl hydrazine
dihydrochloride (0.185g, 0.71mmol) in 4% HoSO,4 was heated at
reflux for 2h. The mixture was cooled to room temperature,

15 . basified with K9COg solution and extracted with CHoCly (2 x
100ml). The crude product was chromatogra’phéd on silica-gel
eluting with CHyClo/EtOH/NHg (40:8:1) to give the title-
compound (60mg). The oxalate salt was prepared, mp 218-
220°C; (Found: C, 58.61; H, 6.03; N, 17.94. C{4Ho{Ng.1.02

20 (CoHgOy,) requires C, 58.96; H, 6.38; N, 17.56%); 1H NMR
(360MHz, D50) § 1.88-2.02 (2H, m, CHy); 2.20-2.34 (2H, m,
CH,); 2.92 (3H, 5, CHg); 3.10-3.24 (3H, m, CH and CHyp); 3.60-
3.64 (2H, m, CHy); 5.51 (2H, s, CHy); 7.21 (1H, dd, J = 1.5 and
8.4Hz, Ar-H); 7.26 (1H, s, Ar-H); 7.61(1H, d, J = 8.4Hz, Ar-H),

25 7.69 (1H, s, Ar-H); 8.05 (1H, s, Ar-H); 8.55 (1H, s, Ar-H).

—_—

" This Sheet i

i lﬂi:/



converted into a conpound of fornmula |I wherein R err] represents a group of
formula -CH2.CHR .NR R in which Rlerr] and Rlerr] are as defined above
with the exception of hydrogen, by conventional N alkylation techniques,
e.g. by treatnment with the appropriate al dehyde in the presence of a
reduci ng agent such as sodi um cyanobor ohydri de. Where the
above-descri bed processes for the preparation of the conpounds according to
the invention give rise to m xtures of stereoisoners, these isoners my
REPLACEMENT SHEET' - 2 5 Nov 1998 '

-73 -
EXAMPLE 24

1H-4-[56-(2-Methylimidazol-1-yl)-1H-indol-3-yll-piperidine.
Bisoxalate dihydrate

- 1. 4-[5-(2-Methylimidazol-1-y1)-1H-indol-3-y1]-N-
benzylpiperidine -

Prepared from N—benzyl-_4-(formylmethyl)piperi'dine using
10 the procedure described for Eiémple 22; 'H NMR (360MHz,
CDClg) § 1.80-1.94 (2H, m, CHy); 1.98-2.06 (2H, m, CH,); 2.14-
2.24 (2H, m, CHy); 2.33 (3H, s, CHy); 2.76-2.85 (1H, m, CH);
3.02-3.08 (2H, m, CHo); 3.60 (2H, 5, CHy); 7.08-7.10 (4H, m, Ar-
H); 7.26-7.38 (6H, m, Ar-H); 741 (1H, d, J = 8.6Hz, Ar-H); 7. 52
15 (lH d,Jd=1 8Hz, Ar-H); 8.30 (1K, br s, NH).

2. 1H-4-[5-(2-Methylimidazol-1-y1)-1H-indol-3-vyl1]-
 piperidine. Bisoxalate dihydrate

20 To a solution of ammonium formate (0.32g, 5.07mmol) and
| 4-(6~(2-methylimidazol-1-yl)-1H-indol-3-y1]-N-benzylpiperidine
(0.4g, 1.08mmol), in methanol (40ml) was added Pd/C (10%;
0.4g) and the mixture stirred at 60°C for 3h. The catalyst was
removed by filtration through celite and the solvent removed
25 under vacuum. The residue was taken up into Hy0 (30ml),
basified with NHg solution and extracted with ethyl acetate (3 x
100ml). The cbmbined extracts were dried (NagS504) and
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- 35- be separated by conventional techniques such as preparative

chr omat ogr aphy. The novel conpounds nay be prepared in racemc
form or individual enantiomers nay be prepared either by enantiospecific
synthesis or by resolution. The novel conpounds may, for exanple, be '
resolved into their conponent enantioners by standard techni ques, such as
the formation of diastereoneric pairs by salt formation with an optically
actjve acid, such as (-)-di-p-toluoyl-d- tartari.c acid and/or
(+)-di-p-toluoyl-l-tartaric acid follomg by fractional crystallization and
regeneration of the free base. The novéel'“conpounds may al so be resol ved by

regeneration o | “noval” d
eparation and reabarRee) s ebidile A itockAhat Pl BB °01' 1) o

above synthetic ehgingoeithi CHEG1MeGHANERY (8080l )00 givel ttrbdesired pr ot ect
sensitive or reactive_groups on_any of the nplecul es concerned. This may be
achi eved by manﬁlnﬁn%M/éﬁggbn'Sheél%ﬁl@&i‘% abe saliwas preparese

described in Profectinde @yH¥chic); (Found: C, 50.53; H, 5.54; N, 10.87.
5  CqqHgoN,.2(CoHy0,).2.2Ho0 requires C, 50.43; H, 6.72; N,

11.20%); 'H NMR (360MHz, Dy0) § 1.91-2.03 (2H, m, CH,);

2.30-2.34 (2H, m, CHy); 2.55 (3H, s, CHg); 3.19-3.36 (3H, m, CH

and CHy); 3.55-3.62 (2H, m, CHy); 7.28 (1H, dd, J = 1.2 and

8.6Hz, Ar-H); 7.4 (1H, s, Ar-H); 7.47 (1H, d, J = 2.0Hz, Ar-H);

10 7.52(1H,d,J = 2.0Hz, Ar-H); 7.69 (1H, d, J = 8.6Hz, Ar-H); 7.82

'(1H, 4, J = 1.2Hz, Ar-H). ' :

EXAMPLE 25

15 1H-4-[5-(1,2,4-Triazol-1-ylmethyl)-1H-indol-8-y1]-
piperidine. Oxalate '

Prepared from N-benzyl-4-(formylmethyl)piperidine and 4-
(1,2,4-triazolylmethyl)phenyl hydrazine dihydrochloride using
20 the procedures described for Examples 23 and 24. The oxalate
salt was prepared, mp 272°C; (Found: C, 58.27; H, 5.56; N,
18.79. 016H'19N5.02H204 requires C, 58.21; H, 5.70; N,
18.86%); 'H NMR (360MHz, D90) & 1.86-1.98 (2H, m, CHy);
2.24-2.28 (2H, m, CHy); 3.15-3.36 (8H, m, CH and CH,); 3.52-
- 25 - 3.56(2H, m, CHy); 5.51 (2H, s, CHy); 7.21 (1H, dd, J = 1.6 and
8.5Hz, Ar-H); 7.27 (1H, s, Ar-H); 7.52 (1H, d, J = 8.5Hz, Ar-H);
7.70 (1H, 4, J = 1.6Hz, Ar-H); 8.09 (1H, s, Ar-H);-8.60 (1H, s, Ar-

H).
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organic Chemistry, ed. J.F.W MOQOme, PlenumPress, 1973; and T.W G eene,
Protective Goups in Oganic Synthesis, John Wley & Sons, 1981. The
protecting groups may be renoved at a conveni ent subsequent stage using

met hods known fromthe art. Al ternatively,
functional groups

certain of the
on the desired products nmay be carried through the

reacti on sequence as precursor groups, and then regenerated fromthese

precursor groups at a late stage in the overall .synthesis.

where Rl err]

formula -(CHerr])[err]NH err],

10

15

20

25

1H-3{5-(2-Methylimidazol-1-yl)-1H-indol-3-yl}-pyrrolidine.
Bisoxalate '

1. 3-[6-(2-Methylimidazol-1-yl)-1H-indol-3-y1]-N-
benzylpyrrolidine '

Prepared from N-benzyl-3- (formjlmethyl)pyrrolidine and 4-(2-
methylimidazolyl)phenyl hydrazine hydrochloride as described
for Example 22; 1H NMR (360MHz, CDC1g) & 1.98-2.06 (1H, m,
CH of CHy); 2.34 (8H, s, CHg); 2.34-2.44 (2H, m, 2 of CH of
CHg); 2.71 (1H, t, J = 7.4 Hz, CH of CHp); 2.80 (1H, t, J = 6.9Hz,

'CH of CH2) 3.06 (1H t,d = 8.7THz, CH of CHy) 3.61-3.73 (1H,

m, CH) 3.72 (2H, ABq, J = 13Hz, CHy); 6.95-7.14 (4H, m, Ar-H),
7.22-7:41 (5H, m, Ar-H); 7.40 (1H, d, J = 8.5Hz, Ar-H); 7.66 (1,
s, Ar-H); 8.30 (1H, br s NH).

2. 1H-3-[5-(2-Methylimidazol-1-yl)-1H-indol-3-yl]-
pyrrolidine. Bisoxalate | n

Prepared from the preceding N-benzylpyrrolidine using the

procedure described for Example 24. The bisoxalate salt was

prepared, mp 210-213°C (methanol/ether); (Found: C, 53.93; H,
5.22; N, 12.560. 016H18N4'2(C2H204) réquires C, 53.81; H,
4.97; N, 12.55%); 'H NMR (360MHz, Dzo) 8 2.91-2.30 (1H, m,

CH of CH,); 2.55 (3H, s, CHg); 2.55-2.60 (1H, 1, CH of CHy);

3.35-3.64 (3H, m, CH 4nd CHy); 3.80-3.90 (2H, m, CH,); 7.30
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For exanpl e,
in the desired conpound of fornmula | represents a group of
this gr'tfup can be generated from a

precursor -CH2CN by reduction usi n% for exarrpl e, borane/tetrahydrofuran
The cyano precursor may in turn PLE 26

cyano
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- be carried through the reaction sequence as a nethyl group -CH3, which may
conveniently be converted to -CH err]CN by treatnment with

N- br onmosucci ni m de and benzoyl peroxide, in the presence of a bright |ight
sour ce,

foll owed by reaction of the resulting brono internmediate with

sodi um cyani de in di methyl sul phoxi de. The foll ow ng Exanpl es
illustrate the preparation of conpounds according to the invention.

The ability of test conpounds to bind to 5-HT[err]-1ike receptors was
measured in nmenbranes prepared from pig caudate using the procedure
described in J. Neurosci., 1987, 7, 8946-Bi ndi ng was determ ned using 2 nM

5- hydr oxytryptam ne creatinine suI phate II , 2- 3H as a_radioligand.
Cyanopi ndol ol (Q.IH dMJanﬂamds&LBHzglAweI{Q,l'bé AN %E%I%Hd,'?ﬁ 0t he assay
to bl ock out 5-HTI.

concentration oﬂ err]c‘b!’fgﬁsr{gls_g%iﬁ"]hé{)alﬁ ﬂﬁﬁnﬁ’-ﬁ?’yﬁfi@ déyur-rrgg to

di spl ace 50% of sggq_n‘ qcsd)plgl@g] ClgH2rA4- )i s below 1 [err]Min each
case. e activity of test corrpounds as agoni sts of the
5-HT[err]-like receptor was neasured in terns of their

5 ' EXAMPLE 27 -

N-Methyl-3-[5- (2-methv11m1dazol- -yl)-1H-indol-3-yl]-
vrrohdme Bisoxalate

10 To a cooled (0°C), stirred mixture of 1H-3-[5-(2-
| methylimidazol-1-yl)-1H-indol-8-yllpyrrolidine (0.12g,
0.45mmol), aéetic acid (0.136g, 2.3mmol) and NaCNBHg (71mg,
1.1mmol), in methanol (15ml), was added dropwise a solution of
formaldehyde (89mg of a 38% w/w solution in HgO, 1.1mmol) in

15 methanol (10ml). The mixture was stirred at 0°C for 0.1h before
warming to room temperature and stirring for 1.5h. Saturated
K2.C03 solution (10ml) was added and the solvent removed

under vacuum. The residue was extracted with ethyl acetate (3

x 100ml) and the combined extracts dried (NagSO,) and

20 evaporated. The crude product was chromatographed on silica-
* gel eluting with CH,Clo/MeOH/NHy (60:8:1) to give the title
product (0.1g). The bisoxalate salt was prepared, mp 191-194°C

' (MeOH/Et50); (Found: C, 54.39; H, 5.30; N, 11.87.
C17H20N4.2(C2H204).0.2H20 requires C, 54.36; H, 56.30; N,

25 12.07%); 'H NMR (8360MHz, D50) & 2.26-2.45 (1H, m, CH of
CHo); 2.55 (3H, s, Me); 2.62-2.75 (1H, m, CH of CHy); 3.02 and

3.03 (total 3H, s, Me); 3.23-3.45 (2H, m, CHJ); 3.60-3.68, 3.77-
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ability to nediate contraction of the saphenous vein of New Zeal and Wite
rabbits, using the procedure described in Arch. Pharm, 1990, 342, 111.
Agoni st potencies were calculated as -log[err]ECerr] (pEC[err]) val ues,
fromplots of percentage 5-HT (1 [err]m response against the concentration
of the agonist. The conmpounds of the acconpanyi ng Exanples were found to

possess pEC[err] values in this assay of not less than 5.0 in each case.
REPLACEMENT ShE99 _ 2 5 NOv 1998
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4.1 and 4.12-4.15 (total 3H, each m, CH and CHg); 7.30(1H,d, J
= 8.9Hz, Ar-H), 7.48 (1H, d, J = 2.2Hz, Ar-H); 7.52 (1H, s, Ar-H);
7.63(1H, d, d = 2.2Hz, Ar-H); 7.70 (1H, d, J = 8.9Hz, Ar-H); 7.18

(14, s, Ar-H).
5
EXAMPLE 28
1H-4[5-Imidazol-1-y1-1H-indol-3-ylIpiperidine. Bisoxalate
10 Prepared from N-benzyl-4-(formylmethyl)piperidine and 4-

(imidazolyl)phenyl hydrazine hydrochloride using the
procedures described for Examples 22 and 24. The bisoxalate
salt was prepared, mp 155-157°C; (Found: C, 64.32; H, 5.50; N,
11.66. CgHgN4.2(CoHg04).0.3(Etg0) requires C, 54.33; H,
15 5.38; N, 11.96%); 'H NMR (360MHz, D90) & 1.90-2.04 (2H, m,
CHy); 2.32 (2H, br d, J = 13Hz, CHg); 3.20-3.32 (3H, m, CH and
CH,); 3.55-3.60 (2H, m, CHy); 7.41-7.44 (2H, m, Ar-H); 7.64 (1H,
s, Ar-H); 7.68 (1H, d, J = 8.7Hz, Ar-H); 7.85 (1H, s, Ar-H); 7.92
(1H, d, J = 2Hz, Ar-H); 9.06 (1H, s, Ar-H).
20
EXAMPLE 29

1H-4-[5-(1,2,3-Triazol-1-yl)-1H-indol-3-yl]piperidine.
Hemioxalate

25

Prepared from N-benzyl-4-(formylmethyl)piperidine and 4-

. This Sheet Has Been Rei
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EXAMPLE 1 2-[5-(2-Benzyltetrazol -5-yl nethyl)- 1H i ndol - 3- .

yl ] et hyl am ne. Oxal ate 1. 4-H drazi nobenzyl cyani de. Hydrochl ori de

A solution of NaN(J err] (80g, 1.16npl) was added dropwi se to a cool ed
(-10[err]C, stirred, suspension of 4-am nobenzyl cyanide (153.5g, 1.16nvol)
in concentrated HC (1500m ), at such a rate that the tenperature did not
rise above -10[err]C. The mxture was stirred at -10[err]C for 0.25h before
being filtered rapidly under vacuuminto an addition funnel. The sol ution
was added portionw se over a O. 25h'peri_o.9l8t_o arapidly stirred m xture of
SnCl[err].2H err]0 (1.05kg, 4.64nol) in concentrated HCl- (800m ) keeping

tomper afur o ang Sar ey SRy DRROSThAANERy AL AL WERE di TOOM
preci pi tate underprogeduresdescritsil foy Exiarhples!22 ad 24, Tonh¢miditedateesul t ant
o 0 ] e S U L Gl ST B [,
ir ?0 (2H s, C2)y &P I&,Zﬁhziz ('}]lsﬁl%ﬁ5%z5(é§®4)7reﬁgil(eg ith, 6353]; g, 8 Hz,
5 5.81; N, 22.42%);: 'H NMR (360MHz, Dg-DMSO) § 1.66-1.82
(2H, m, CHy); 1.98-2.06 (2H, m, CHy); 2.83-2.89 (2H, m, CH,);
2.98-3.08 (1H, m, CH); 3.21 (2H, br d, J = 12.5Hz, CHy); 7.28
(14, s, Ar-H); 7.51-7.56 (2H, m, Ar-H); 7.93 (1H, s, Ar-H); 8.05
(1H, s, Ar-H); 8.73 (1H, s, Ar-H).
10
EXAMPLE 30

N-Methyl-4-[5-imidazol-1-yl-1H-indol-3-yl]piperidine.
Sesquioxalate

15
Prepared from N -methyl-4—(formylmethyl)piperidine and 4-

(imidazolyl)phenyl hydrazine hydrochloride as described for
Example 22. The sesquioxalate salt was prepared, mp 217°C;
(Found: C, 57.41; H, 5.83; N, 138.30. Cy7HgNy4.

20 1.5(C9Hg04).0.14(CHgOH) requires C, 57.61; H, 5.66; N,
13.34%); H NMR (360MHz, D90) & 1.94-2.06 (2H, m, CHy);
2.34-2.38 (2H, m, CHo); 2.94 (3H, s, CHg); 3.20-8.27 (8H, m, CH
and CHy); 3.63-3.67 (2H, m, CHy); 7.40-7.43 (2H, m, Ar-H); 7.64
(18, s, Ar-H); 7.68 (1H, d, J = 8.7THz, Ar-H); 7.84 (1H, s, Ar-H); -

25 7.90 (1H, d, J = 1.3Hz, Ar-H); 9.07 (1H, s, Ar-H).
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REPLACEI MENT SHEET - 38-
25NOV 19981 - 2. 2-(5-Cyanonet hyl - 1Hi ndol - 3-yl ) et hyl am ne.
Hydr ochl ori de 4- Chl or obut anal di net hyl acetal (37.07g, O.24nol) was

added to a stirred solution of 4-hydrazi nobenzyl cyanide

-99 -
EXAMPLE 31

N-Methyl-4-{5-(1,2,3-triazol-1-yl)-1H-indol-3-yllpiperidine.
Eggm_;ml__gt_e

Prepared from N-methyl-4-(formylmethyl)piperidine and 4-
(1,2,3-triazolyl)phenyl hydrazine hydrochloride as described for
Example.22. The hemioxalate salt was prepared, mp 251-254°C
(MeOH/Et90); (Found: C, 62.21; H, 6.49; N, 21.21.

10 C16H19N5.0.5(CoHy04).0.1H50 requires C, 62.22; H, 6.20; N,
21.34%); 'H NMR (360MHz, Dy0) & 1.69-2.01 (2H, m, CHy);
2.25-2.31 (2H, m, CHo); 2.94 (3H, s, CHg); 3.04-3.20 (8H, m, CH
and CHy); 3.61-3.65 (2H, m, CHy); 7.32 (1H, s, Ar-H); 7.44 (1H,
dd, d = 1.9 and 8.7Hz, Ar-H); 7.58 (1H, d, J = 8.7Hz, Ar-H); 7.86

15 (1H,d,J = 1.8Hz, Ar-H); 7.94 (1H, 5, Ar-H); 8.29 (1H, 5, Ar-H).

EXAMPLE 32

N-Methyl-3-[5-(1.2.3-triazol-1-y1)- 1H-indol-3-yl]pyrrolidine.
20 'Oxalate ‘

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and -
4-(1,2,3-triazolyl)phenyl hydrazine hydrochloride as described
for Examples 26 and 27. The oxalate salt was prepared, mp

25 154-156°C (MeOH/EtzO)' (Found: C, 57.06; H, 5.39; N, 19.43.
CI5H17N5 CgHg04 requires C, 57.14; H, 5.36; N, 19.60%); 'H
NMR (360MHz, D50) & 2.23-2.38 (1H, m, CH of CHy); 2.55-2.69
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hydrochl ori de (47.0g, 0.26nol) in EtOH Herr]O (6:1; 21) and refluxed for
4.5h. The reaction m xture was evaporated to dryness under vacuum MeOH
(150m ) added, and the m xture left at OC for 10h. The resultant pale
yel | ow preci pitate was filtered under vacuum washed with Et[err]Q MeOH
(5:1; 2 x 100m ) and dried. The product was used w t hout further
purification (24.1g, 40%, mp. 239-241C, Rf 0.4 in
CHerr]C[err]/EtO/ NH err] (40:8:1); [err]H NWR (360MHz, D20) 3.18 (2H, t,
J =7.1Hz, CHerr]); 3.36 (2H, t, J = 7. 1Hz, CHerr]); 4.02 (2H, s, CH2);

7.22 (1K dd J =15 and 8.4Hz, Ar- H-80%-36 (1H, s, Ar-H): 7.56 (1H, d, J
8. 4Hz, Ar-

2 (5-Tet razol 5 (}F'fre?‘h#ﬁ Pi(?ﬁﬂbl_"g glﬁa}’l’eﬁ' I%@?)arﬁ ?1% -3.42 and :;Xséo:? &PI on of
2- (5- cyanonet hy'%bttvﬁméaal ﬁiz)@ﬁyi SITQ0E, obx@r.quhl QJHﬁﬁd(@H?@; 73@ 6mml ),

triethylamne h ochl ori de : Omol ) and sodi um azi
32.3mmol), in 1- (llii,tchyl p)&?H]zL mrFHI’, 'bﬁ%—?(%ﬁﬂ)l MMHQI%@SAﬂHMbGI for 8h.

i st 11 ati on unde- (REBREREeR i aeARAD o6 hhio by AFPLa Eol & ca. gel
el uting w th EtC%—i/l _ﬁ.grr]O’H[err]O’NH[err] (20: 30: 8 1) to give the

t|tIetetrazoIe 769, 69%; [err] (360MHz, CDOferr]OD) 3.06 (2H, t,J =
7.2Hz, CH2); 3.19 (2H, t, J = 7.2Hz, CHerr]); 4.29 (2H, s,

EXAMPLE 33

N-Methyl-3-[5-(2-methylimidazol-1-ylmethyl)-1H-indol-3-
10 vl]pyrrolidine. Bisoxalate

Prepared frbm N-benzyl-3-(formylmethyl)pyrrolidine and
4-(2-(methyl)imidazol_—1-y1meth_y-1)pheny1 hydrazine-
hydrochloride as described for Examples 26 and 27. The

15 bisoxalate salt was prepared, mp 152-153°C; (Found: C, 55.41;
H, 5.51; N, 11.61. C;gHgoN4.2(CoHo0 ) requires C, 55.69; H,

5.52; N, 11.81%); 'H NMR (360MHz, Do0) 3 2.22-2.46 (14, m,

CH of CHy); 2.58-2.76 (1H, m, CH of CHy); 2.65 (8H, s, Me); 3.02

. and 3.03 (total 3H, s, Me), 3.2'1.-3..44, 3.60-3.67, 3.75-3.95 and

20 4.09-4.14 (total 5H, each m, CH and 2 of CH,); 5.42 (2H, s,
CHy); 7.17-7.19 (1H, m, Ar-H); 7.32 (2H, s, Ar-H); 7.39 (1H, 4, J

= 8.4Hz, Ar-H); 7.56 (1H, d, J = 8.4Hz, Ar-H); 7.67 (1H, s, Ar-H).

EXAMPLE 34

25
N-Methyl-3-[5-imidazol-1-yl-1H-indol-3-yllpyrrolidine.

Bisoxalate

heet Has Been Re; laced

T IIH



REPLACENMENT SHEET

5

. . 2
NOV 1998 . -39-  CHerr]); 7.07 (1H, d, J =
8.4Hz, Ar-H); 7.13 (1H, s, Ar-H); 7.29 (1H, d, J = 8.4Hz, Ar-H); 7.44 (1H,
s, Ar-H). 4. N-tert-Butyl oxycarbonyl -2-(5-tetrazol - 5-yl net hyl -

I ndol - 3-Yl) et hyl am.ne To a stirred suspension of
2-(5-tetrazol -5-yl nethyl -1H indol -3-yl)ethylamne (1.76g, 7. 27mm|) in dry

CH err]C[err](40m) was added triethylam ne (1.5g,

14. 9nmmol ) and (BQOC) 20 -

(1.99, 7.3mmol) and the mxture stirred for 16h. The sol vent was renoved

under vacuum and the residue chronat ogr-dghed on

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and
4-(imidazolyl)phenyl hydrazine hydrochloride using the
procedures described for Examples 26 and 27. The bisoxalate

- salt was prepared, Imp 173-175°C (MeOH/Et90); (Found: C,

5 53.94; H, 5.07; N, 12.61.C1gH1gN4.2(CoHy0,) requires C,
53.81; H, 4.97; N, 12.55%); *H NMR (360MHz, D50) 5 2.26-2.45

and 2.60-2.78 (each 1H, each m, CHy), 3.02 and 3.03 (total 3H,

each s, Me), 3.23-3.45, 3.61-3.66, 3.78-3.95 and 4.11-4.16 (total

5H, each m, 2 of CHy and CH), 7.42 and 7.45 (total 1H, each s,

10 Ar-H), 7.49 (1H, d, J = 9.2Hz, Ar-H), 7.65 (1H, s, Ar-H), 7.69

(1H, d, J = 9.2Hz, Ar-H), 7.86-7.89 (2H, m,

Ar-H).

" EXAMPLE 35

15

Ar-H), 9.09 (1H, s,

N-Methyl-3-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-

Yllpyrrolidine. Sesquioxalate. Hemihydrate

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and

20 4-(1,2,4-triazolylmethyl)phenyl hydrazine dihydrochloride as
described for Examples 26 and 27. The sesquioxalate
hemihydrate salt was prepared, mp 569-61°C (isopropyl

alcohol/Et90); (Found: C, §5.10; H

, 5.79; N, 16.99.

016H19N5.1.3(02H204).0.4H20 requires C, 55.08; H, 5.57; N,
25 17.27%); 'H NMR (8360MHz, D20) 5 2.20-2.42 and 2.54-2.72
(each 1H, each m, CHjy), 3.00 and 3.02 (total 3H, each s, Me),
3.16-3.42, 3.56-3.62, 3.72-3.76, 3.82-3.94 and 3.98-4.10 (total 5H,
each m, 2 of CHg and CH), 5.52 (2H, s, CHyg), 7.22 and 7.24
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silica-gel eluting with EtOH/ Et[err]O Herr]O NHerr] (20:60:8:1) to give
the title product (1.6g, 64%; [err] (360MVMHz, CDerr]OD) 1.41 (9H, s, 3 of
OH err]); 2.87 (2H, t, J = 7.4Hz, CHerr]); 3.30 (2H, t, J = 7.4Hz,

OH err]); 4.32 (2H, s, CHeérr]); 6.99 (1H, d, J = 8.3Hz, Ar-H); 7.04 (1H,
s, Ar-H); 7.26 (1H, d, J = 8.3Hz, Ar-H); 7.49 (1H, s, Ar-H). 5.
N-tert-Butyl oxycarbonyl -2-[5-(2-benzyl tetrazol - 5-

yl methyl )-1Hindol - 3-yl Jethyl ami ne and N-tert- butYl oxycarbonyl -2-[5-(

1- benzyltetrazol -5-yl methyl ) -1 Hindol-3- yllethylam ne Benzyl

bromi de (0.31g, 1.8mmpl) was added to a88clution of the tetrazole from
step 4 (0.62g, 1.8mmvol), and triethylamne _(0.37q,. 3.,.6 1) ] ry
acetonitrile (20ftotal THeceachsuhe-Hh -3%(1Hréd?&t8-a.ﬁﬁ' Af"%éi\séhﬂr ed at 70C
for | h and then gtirr '

REPLACENENT SheTdr J = 8%, Ar-H), 7.66 (1H, s, Ar-H), 8.06 (1H, s, Ar-H), 8.58

(1H, s, Ar-H).

5 | EXAMPLE 36

N-Methyl-3-[5-imidazol-1-ylmethyl-1H-indol-3-
yllpyrrolidine. Oxalate. Hemihydrate

10 Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and
| 4-(imidazol-1-y1methy1)pheny1 hydrazine hydrochloride as
described for Eiamples 26 and 27. The oxalate hemihydrate

salt was prepared, mp 101-104°C (isopropyl alcohol/Et9Q);
(Found: C, 59.51; H, 6.3565; N, 14.54.

15 Cy7HggN,.CoHy04.0.6Hy0. 0.1 (PrOH) requires C, 59.86; H,
6.25; N, 14.47%); "H NMR (360MHz, D50) 3 2.26-2.42 (1H, m,

CH of CH,y), 2.60-2.74.(1H, m, CH of CHy), 3.03 (3H, s, Me),
3.16-4.12 (5H, br m, 2 of CHy, and CH), 5.45 (3H, s, Me), 7.27

(1H, dd, J = 1.6 and 8.5Hz, Ar-H), 7.31 (1H, s, Ar-H), 7.38-7.40

20 (2H, m, Ar-H), 7.58 (1H, d, J = 8.5Hz, Ar-H), 7.70 (1H, 5, Ar-H),

~ 8.39(1H, s, Ar-H). -

EXAMPLE 37

25 N.,N-Dimethyl-2-[6-(2-aminoimidazol-1-yl)-1H-indol-3-
yllethylamine. Bisoxalate

Prepared from 2-aminoimidazole and 4-fluoro nitrobenzene

. This Sheet Has Been Reilaced
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25 NOV ) - 40- R T. for 16h. The sol vent
was renoved under vacuum and the residue chronmat ographed through silica-gel
eluting with CHerr]dJ[err]/MOH (97:3) to give 2-separated benzyl
tetrazoles. The less polar isomer was identified as the 2-benzyl tetrazole
(0.17g, 22.4%; [err] (360MHz, CDCl[err]) 1.43 (9H, s, 3 of CH3); 2.90 (2H,
t, J =6.8Hz, OHerr]); 3.41 (2H, br t, CHerr]); 4.32 (2H,- s, CHerr]);
5.70 (2H, s, CHerr]Ph); 7.00 (1H,- s, Ar-H); 7.15 (1H, d, J = 8.4Hz, Ar-H);
7.28 (1H, d, J = 8.4Hz, Ar-H); 7.34 (5H, s, Ar-H); 7.50 (1H, s, Ar-H); 7.96
(1H, br s, NH). The nore.pol ar e88ponent was identified as the 1-
benzyltetrazole (0.29, 26.49% J[err] (360l\/Hz CDCl[err]) 1.43 (9H s, 3 of .
CH3): 2.88 (2H, #s deseribedifordizkample 16: /Bopmevent reactiparef|the 4. 26 (2H,

0572 o 5, gponfaid G by e el o
6. 2-[5-(2- _Benzybmdtﬁm*s theyhfiinb\Wis|grotedtdd 8s thie fédtamsidewitixal at e
AcgO/AcOH prior to hydrogenation and hydrazine formation.

5 Fischer reaction of 4-[2-(methylcarbonylamino)imidazol-1-
yllphenyl hydrazine with N,N-dimethylaminobutanal
dimethylacetal gave the title-product. The bisoxalate salt was
prepared, mp 199-200°C (MeOH/Et90); (Found: C, 50.35; H,
5.06; N, 15.05. C15HgN5.2.1(CoHy0y) requires C, 50.31; H,

10 5.10; N, 15.28%); 'H NMR (360MHz, D50) § 2.91 (6H, s,
NMe)g), 3.27 (2H, t, J = 7.4Hz, CHy), 3.50 (2H, t, J = 7.4Hz,
CHy), 6.97 (2H, s, Ar-H), 7.29 (1H, dd, J = 1.8 and 8.7Hz, Ar-H),
7.48 (1H, s, Ar-H), 7.67 (1H, d, J = 8.7Hz, Ar-H), 7.78 (1H, d, J =
1.8Hz, Ar-H).

16

EXAMPLE 38

N,N-Dimethyl-2-[5-(2-aminoimidazol— 1-vlmethyl)-1H-indol-
3-yllethylamine. Sesquioxalate .

20

1. 4-Cyanophenylhydrazine. Hydrochloride

To a cooled (-15°C) and stirred suspension of 4-
aminobenzonitrile (50g, 423mmol) in concentrated hydrochloric

25 acid (550ml) was added dropwise a solution of sodium nitrite |
(31.5g, 4567mmol) in water (200ml) at such a rate as to maintain
" the temperature below -10°C. After the addition was finished,

—_—
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Trifluoroacetic acid (1.5m ) was added to a solution of the |ess polar
conponent isolated fromstep 5 (0.17g, 0.4mml) in CHRA 2 (5mM) and stirred
at RT. for I h. The solvents were renobved under vacuum and the residue
chromat ogr aphed t hrough silica-gel eluting with CHerr]COJ[err]/EtOH4 NH err]

(40:8:1) to give the title-tetrazole. The oxalate salt was prepared (65nD);
np 169-171C, (Found: C, 59.23; H 5.07; N, 19.60.

-41- 5 1 Cl9H err]Nerr](Cerr]Herr]Jerr]) requires
C, 59.36; H 5.22; N, 19.68%; [err] (360M1z, Dlerr]0) 3.09 (2H, t, J =

6.9Hz, OH2); 3.29 (2H, t, J = 6.9Hz, CHY; 4.30 (2H, s, CHerr]): 5.77 (2H,
s, CH2): 7.11 (1H, dd, J = 1.6 and 8.4Hz, Ar-H); 7:28 (1H, s, Ar-H); 7.32-
the reaction mixture was quickly filtered to remove solids and

the filtrate was added portionwise to a cooled (-20°C) and stirred
solution of tin iII) chloride dihydrate (477g, 2.1niol) in
concentrated hydrochlorié acid (370ml) at such a rate as to

5 maintain the temperature below -10°C. After further 15
minutes at -10 to 0°C, the white precipitate was collected by
filtration, washed with diethyl ether (4 x’250m1) and dried to

give 56g (78%) of the title compound; mp 235-237°C (ethanol-

water 1:1); 'H NMR (260MHz, DMSO-dg) § 10.50 (8H, br s,

10 -NtHg), 9.10 (1H, br s, -NH-), 7.71 (2H, d, J = 8.8Hz, Ar-H), 7.03

- (2H, d, J = 8.8Hz, Ar-H); m/z (CI) 132 (M*-1). |

2. 2-[5-Cva110-1H—ir1d01-3-yl]ethylamine. Hydrochloride

15 To a stirred suspeﬁsion of 4-cyanophenylhydrazine (50g) in
a mi:;ture of ethanol and water (5:1; 21) was édded 4-
chlorobutanal dimethylacetal (45g) and the resulting mixture
was refluxed for 18 hours. Solvents were removed under
vacuum and the residue was azeotroped with toluene to give a

20 brown solid. Crystallisation of this crude material from
methanol (iSOml) gave 23g (35%) of thé title compound as a '
yellow solid; mp 270-274°C; 'H NMR (250MHz, DMSO-dg) &

. 11.60 (1H, br s, indole N-H), 8.17 (1H, d, J = 1.1Hz, Ar-H), 7.97
(3H, br s, -N*Hj), 7.54 (1H, d, J = 8.5Hz, Ar-H), 7.46 (1H, 5, Ar-

25 H), 7.44 (1H, dd, J = 8.5 and 1.1Hz, Ar-H), 3.05 (4H, br s,

| -CH,CHoN-); m/z (CI) 184 (M*-1). '

—_—
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7.34 and 7.39-7.41 (5H, m Ar-H); 7.43 (1H, d, J = 8.4Hz, Ar-H); 7.51 (1H,

s, Ar-H). EXAMPLE 2 2-[5-(
1-Benzyl tetrazol -5-yl et hyl )- 1Hindol -3- yl]ethylam ne. Hydrochl oride.
Hem hydr at e . Prepared fromthe nore polar conmponent isolated from

step 5, Exanple 1, using the procedure described for step 6, Exanple 1. The
hydr ochl ori de hem hydrate salt .was prepared; np 210-213C, -(Found: C, 60. 39;
H 5.88; N, 22.14. Cerr]Herr]Nerre].HC .0.5H err]Orequires C, 60.39; H,
5.87; N, 22._24%; [err] (250MHz, Derr]O 3.02 (2H, t, J = 6.8Hz, CHerr]);
3.19 (2H, .t, J = 6.8Hz, CHerr]); 4.44 ¢{8%- s, CHerr]); 5.60 (2H, s

CH err 695702 3H, Ar-H); 7.16-7.25 (4H Ar -

Ar[H) 1 .40 (1H, d, 537 M&xycarbony -2- [5ngyano I_1|)I-I-md201- -XANpLi; 3

vl]ethylamine.

The title compound was prepared in 58% yield from the

5 preceding tryptamine using the conditions described for

Example 1 (Step 4); white solid; mp 132-134°C (hexane-ethyl

acetate); 'H NMR (250MHz, CDClg) & 8.42 (1H, br s, indole N-

H), 7.98 (1H, s, Ar-H), 7.41 (2H, s, Ar-H), 7.12 (1H, d, J = 2.2Hz,

Ar-H), 4.71 (1H, br s, -NH-), 3.44 (2H, q, J = 6.9Hz, -CHoNH-),

10 2.94 (2H, t, J = 6.9Hz, Ar-CHz-), 1.45 (9H, s, t-Bu); m/z (CI) 286

M*+1).

4. N-tert-Butyloxycarbonyl-2-[6-aminomethyl-1H-indol-3-
yllethylamine.

15
| A solution of the product from the previous step (11.3g) in
a mixture of absolute ethanol (750ml) and chloroform (22ml)
was hydrogenated at 50 psi over platinum (IV) oxide (1g) for 28
hours. The catalyst was removed by filtration and solvents were
20, removed under vacuum. Flash chromatography of the residue
(silica gel, dichlofomethan_e-me_thahol-ammohia 90:10:1) gave
9.5¢g (82%) of the title compound as a white solid; mp 147-149°C;
'H NMR (360MHz, CDClg) 3 8.04 (1H, br s, indole N-H), 7.52
(1H, s, Ar-H), 7.33 (1H, d, J = 8.4Hz, Ar-H), 7.16 (1H,d, J =
25 - 8.4Hz, Ar-H), 7.03 (1H, s, Ar-H), 4.61 (1H, br s, -NHBOC), 3.96
(2H, s, Ar-CH9NHy), 3.45 (2H, br q, -CHogNHBOC), 2.95 (24, ¢,
J-= 6.8Hz, Ar-CHg-), 1.43 (9H, s, t-Bu); m/z (CI) 288 (M*-1).
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N .N-D net hyl -2-[5-(2-nmet hyl tetrazol - 5-yl net hyl ) - 1Hi ndol -

3- et hyl am ne.
Oxal ate

1. Ntert-Butyl oxycarbonyl-2-[5-(2-nethyltetrazol -5-
25 t40v18 vyl methyl)-1H i ndol -3-yllethyl am ne and
N-tert- butyl oxycarbonvl-2-[5-( 1-nethyltetrazol-5-vlnethyl)-IHindol-3-

yl ] et hyl am ne Met hyl i odide (0.44g, 3.1mvol) was added to a stirred

solution of the tetrazole fromstep 4, Exanple 1 (0.95g, 2.78mmvl) and
triethylamne (0.56g, 5.5mol) in dry

- 86 -

5. N-tert-Butyloxycarbonyl-2-[5-dimethylaminomethyl-1H-
indol-3-yllethylamine.

The title compound was prepared in 71% yield from the

5 product from the previous step using the conditions described for

Example 3 (Step 3); colourless thick oil; *H NMR (2560MHz,

© CDClg) 5 8.07 (1H, br 6, indole N-H), 7.50 (1H, s, Ar-H), 7.31

(1H, d, J = 8.3Hz, Ar-H), 7.16 (1H, d, J = 8.3Hz, Ar-H), 7.02 (1H,

s, Ar-H), 4.61 (1H, brs, -NH-), 3.54 (2H, s, Ar-CHgN-), 3.45 (2H,

10  q,d =6.2Hz, -CH9NH-), 2.94 (2H, t,J = 6.2Hz, Ar-CHo-), 2.27
(6H, 5, -NMey), 1.43 (9H, s, t-Bu). |

6. N-tert-Butyloxycarbonyl-2-[5-trimethylammonium
methyl-1H-indol-3-yl]ethylamine. Jodide

15

A solution of the product from step 5 (2.9g) in a mixture of
anhydrous diethyl ether (170ml) and iodomethane (36ml) was
allowed to stand at room temperature for 16 hours in the dark.
The white solid was collected by filtration, washed with aiethyl

20 ether and dried over phosphorous pentoxide at 50°C under
vacuum to give 4. 2g (100%) of the title compound mp 199-
202°C (decomposition); 'H NMR (360MHz, DMSO- -dg) & 11.09
(1H, br s, indole N-H), 7.69 (1H, s, Ar-H), 7.44 (1H, d, J =8.3Hz,
Ar-H), 7.26 (1H, s, Ar-H), 7.19 (1H, d, J = 8.3Hz, Ar-H), 6.89
25 (1H, br t, -NH-), 4.57 (2H, s, Ar-CHgN-), 3.23 (2H, q, J = 7.6Hz,
-CH9NH-), 3.01 (9H, s, -N+*Meg), 2.83 (2H, t, J = 7.6Hz,
Ar-CHy-), 1.37 (94, s, t-Bu); m/z (FAB) 332. (Found: C, 49.30;
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acetonitrile (15m).- After 10h a further equivalent of nethyl iodide was
added and stirred for 16h. The sol vent was renmoved under vacuum and the
resi due chromat ographed on*silica-gel eluting with CHerr]dJ[err]/MOH
(97:3) to give the title mxture of 1- and 2-nethyltetrazoles (0.6g, 61%;
[err] (360MHz, CDCl[err]) 1.43 (9H, m 3 of CH3); 2.89-2.92 (2H, m
CHerr]); 3.38-3.48 (2H, m CHerr]); 3.83 (2H, s, CHerr]); 4.28 and 4.40
(total 3H, s, CHerr]); 6.98 and 7.17 (total 1H, d, J = 8.4Hz, Ar-H); 7.02
and 7.06 (total 1H, s, Ar-H); 7.30 and 7.31 (total 1H, d, J = 8.4Hz, Ar-H);

7.43 and 7.54 (total 1H, s Ar- H) ; 8 06 8nd 8. 10 (total 1H, br s, NH).
2. 2-[5-(2- I\/bthyltetrazol rreth - 1H-i ndol - él]ethlamne and
2-[ 5- (1- met hyl t e#h6:86; B, Gyg 3%req131r9§] t A9 58; N,

Pr epar ed fromth:ﬁ f%d,%fedi ng met hyl tetrazol es using .the procedure described
In step 6, Exanplé& ‘The crude product.- was chromat ographed on silica-gel
eluting with CHerr]d[err]/EtO/ NHerr] (40:8:1) to give 2 separated
conponents. The | ess polar product (0.Z 2499 was identified as the 2-

7. N-tert-Butyloxycarbonyl-2-[6-(2-nitroimidazol-1-

5 vimethyl)-1H-indol-3-yllethylamine.

Sodium hydride (0.6g of a 60% dispersion in oil) was added
to A stirred solution of 2-nitroimidazole (1.élg, 14.2mmol) in
DMF (651"nl), at room temperature. After 0.5h, a solution of the
10 precedmg methiodide (3. 26g, 7.1mmol) in DMF (40ml) was
added and the mixture refluxed for 2h and then stirred at room
temperature for 18h. Aqueous work-up followed by flash
chromatography of fhe crude pro'duct, afforded the title-
compound (2.6g); *H NMR (360MHz, CDClg) 3 1.43 (9H, s, t-
15 Bu), 2.94 (2H, t, J = 7.0Hz, CHy), 3.40-3.48 (2H, m, CHy), 5.69
(2H, s, CHy), 7.01 (1H, s, Ar-H), 7.09 (1H, d, J = 8.4Hz, Ar-H),
7.10 (2H, s, Ar-H), 7.37 (1H, d; J = 8.4Hz, Ar-H), 7.54 (1H, 5, Ar-

H), 8.12 (1H, s, indole-NH).

20 8. 2-[5-(2-Nitroimidazol-1-ylmethyl)-1H-indol-3-
yl]ethylamine.

A solution of the preceding imidazole (2.6g, 6.7mmol) in

90% HCOgH) (150ml) was stirred at room temperature for

25 1.25h. The reaction was quenched by addition of MeOH and the

. solvents removed under vacuum. The crude product was

purified by flash chromatography on silica-gel eluting with
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- 43- nmethyltetrazole; [err] (360MHz, CDCl[err]) 1.38 (9H, s, 3 of
CHerr]); 2.88 (2H, t, J = 6.6Hz, CHerr]); 3.00 (2H t, J = 6.6H

CH err]); 4.28 (3H, s, CH.err]); 4.33-(2H, s, CHerr]); 7.00 (1H d J =

8.4Hz, Ar-H); 7.06 (1H, d, J = 2.1Hz, Ar-H); 7.17 (1H, d, J = 8.4Hz, Ar-H);
7.56 (1H, s, Ar-H); 8.04 (1H, br s, NH). The- nore pol ar product
(0.13g, 31% was identified as the 1-nmethyltetrazole; [err] (360MHz,
CDCl[err]) 1.38 (9H, s, 3 of CH3); 286(2H t, J = 6.6Hz, CH2); 3.00 (2H,
t, J = 6.6Hz, CH2); 3.82 (3H, s, CH3); 4,40 (2H, s, CHerr]); 6.98 (1H dd,
J=1.6and83Hz Ar-H); 706(1Hd§ 16Hz Ar-H);731(1H d J =

B metAL;A 2-[ 5C&é%§ﬁsﬁéﬁ&¥&%ﬂ 8 1351 r‘?‘il}q%i(o "e) was obtained
as a yellow oil; 'H NMR (360MHz, d4-MeOH).5 2.87-2.94 (4H,
m, 2 of CHy), 5.71 (2H, s, CHy), 7.05 (1H, d, J = 8.4Hz, Ar-H),
7.11 (1H, s, Ar-H), 7.12 (1H, s, Ar-H), 7.35 (1H, d, J = 8:4Hz, Ar-
5 H),17.39 (1H, 5, Ar-H), 7.55 (1H, s, Ar-H).

9. N,.N-Dimethyl-2-[5-(2-nitroimidazol-1-ylmethyl)-1H-
indol-3-yljethylamine.

10 Prepared from the preceding tryptamine using the
conditions described for Example 3(Step 3); *H NMR (250MHz,
CDClg)  2.33 (6H, s, N(Me)y), 2.62 (2H, t, J = 7.4Hz, CH), 2.92
(2H, t, J = 7.4Hz, CH,), 5.68 (2H, s, CHy), 7.00 (1H, 4, J =
1.0Hz, Ar-H), 7.07 (1H, dd, J = 1.0 and 8.2Hz, Ar-H), 7.09 (1H, d,

15 J=24Hz, ArH), 7.10 (1H, 4, J = 2.4Hz, Ar-H), 7.35 (1H, d, J =
8.2Hz, Ar-H), 7.53 (1H, s, Ar-H), 8.19 (1H, br s, indole-NH).

10. N N-Dzmethyl—2-[5-(2-amm01m1dazol-1y1methy1) 1H-
1ndol-3-yl]ethvlam1ne Sesquioxalate

20

The title-compound was prepared from the product of Step

9 using the conditions described for Example § (Step 2). The
sesqﬁioxalate salt was prepared, mp 211-212°C (MeOH/Et50);
(Found: C, 54.46; H, 6.08; N, 16.53.

%5  C1gHgiNg.1.5(CoHg0,4).0.06 (MeOH) requires C, 54.46; H,
" 5.81; N, 16.66%); *H NMR (360MHz, D50) 3 2.91 (6H, s,
N(Me)s), 3.25 (2H, t, J = 7.4Hz, CHy), 3.49 (2H, ¢, J = 7.4Hz,

N
——————
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I ndol - 3-yl ] et hyl am ne. Oxal ate A sol ution of formal dehyde (80ng of
a 30% solution) in nethanol (15m) was added to a stirred sol ution of
2-[5-(2- nethyltetrazol -5-ylnethyl)-1Hindol-3-yl]ethylanfne (0. |g,

0. 4mmol ), NaCNBH err] (60ng) and glacial acetic acid (0.12g) in nethanol
(15m ). The solution was stirred for 2h, basified wwth Klerr]CJerr]
solution and the MeOH renoved under vacuum The crude product obtained
after extraction into ethylacetate and renoval of solvent was

chromat ogr aphed t hrough silica-gel el Utd g With
CHerr]C[err]/EtOH NH err] (40:8:1) to gqve t he desired

N, N-di nethyl tryp l st 3 X

185-187C ( MeOH/ Et %P%(#?&g s’gﬁ%l JZ? (%ﬁ%d?']e- QaéﬁzvﬁfH)Pé%I%a(l’lfﬁ w

-44- - d,dJ =2.3Hz, Ar-H), 7.19 (1H, dd, J = 1.5 and 8.5Hz, Ar-H) 7.39
(1H, 8, Ar-H), 7.56 (1H, d, J = 8.5Hz, Ar-H), 7.61 (1H, s, Ar-H).

5 EXAMPLE 39

N-Methyl-2-{5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine. Oxalate.

10 1. N-Benzyl-2[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
vllethylamine.

To a solution of 2-{5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine (1.5g, 6.2mmol) in EtOH (80ml) was added freshly
15 distilled benzaldehyde (0.66¢g, 6.2mmol) and the solution stirred
at room temperature for 21h. NaBH/ (0.24g, 6.3mmol) was

added portionwise over 10 min, at room temperature, and fhe ,
resulting mixture was stirred for 0.5h before the solvent was
removed under vacuum. The resulting residue was taken up
20 into water (10ml) and acidified with 1N HCI (156ml). The
" mixture was then basified with 2N NaOH and extracted with
EtOAc (4 x 50ml). The combined organic phases were washed
with brine (30ml), dried and concentrated. Chromatography of
the residue on silica-gel eluting with CHoClo/MeOH (85:15)
25 gave the title-product (1.38g, 67%); *H NMR (360MHz, CDCl3) &
2.94 (4H, s, 2 of CHy), 3.80 (2H, s, CHy), 5.38 (2H, s, CH,), 7.04

»
—_—
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5.74; N, 22.53. (err]Herr]Ne.(err]Herr]Jerr] requires C, 54.54; H,
5.92; N 22.45%; [err] (360MHz, D20) 2.91 (6H, s,.2 of CHerr]); 3.21 (2H,
t, J =7.4Hz, CHerr]); 3.47 (2H, t, J = 7.4Hz, CHerr]); 4.30 (3H, s,
.CHerr]); 4.34 (2H, s, CHerr]); 7.17 (1H, dd, J = 1.5 and 8.4Hz, Ar-H);
7.33 (1H, s, Ar-H); 7.48 (1H, d, J = 8.4Hz, Ar-H); 7.59 (1H, s, Ar-H).
EXAMPLE 4 NN- D et hyl -2-[5-( 1-nethyltetrazol -5-yl net hyl)-1H i ndol-
3-yl]ethylam ne. Oxal ate ‘Prepared from : :
2-[5-(1-nmethyl tetrazol -5-yl methyl)-IHindol- 3-yl]ethylam ne (0.125qg,
0.49mmml ) using the procedure described9h-step 3, Exanple 3. The free base
(0.1lg, 80% obtained was converted to th al.at e sal recrystallised e
from MeOH Et [ er r [(&H b 72 wﬁsﬁﬁ].&-8m§n§ﬁ»é,=§£ﬂ?ﬁr?ﬁg,§s;— , 22. 36.
Clerr]Herr]Nerr g r r&) i = . RAETHe7 . N,
22.45% ; [err] (3463%,563%%?‘}’#; E@’Zf%@%%’%ﬁo‘%ﬁ@%ﬁw @3&% (2H, - t,
J = 7.4Hz, CH errg,)Ar-H)AD.943WH,d, JX= 2HE, AriH), 8:¥7 (1H, 0ds,(ifitiplesNH)H err] ) ;
4.43 (2H, s, CHerr]); 7.13 (1H, dd, J = 1.5 and 8.4Hz, Ar-H; 7.35 (1H, s,
Ar-H); 7.50 (1H, d, J = 8.4Hz, Ar-H); 7.54 (1H, s, Ar-H). '

5 2. N-Benzyl-N-methyl—2-[5-(_1,2,4-triaz01-1-y1methy1)-1H-
indol-3h-_vy_1] ethylamine.

To a stirred soluﬁon of the preceding amine (1.14g,

3.4mmol) in anhydrous DMF (45ml) was added K9COg (0.89g,

10 6.4mmol) and dimethyl sulphate (0.46g, 3.7mmol). The mixture
~ was stirred at room temperature for 3.*5'h before adding HoO
(90ml) and extracting with EtOAc (2 x 100ml). The combined
organic solutions were washed with brine (40ml), dried, and
concentrated. The residue was chromatographed on silica-gel

15 . eluting with CHoClo/MeOH (90:10) to give the desired product
(0.69g); *H NMR (360MHz, CDClg) § 2.34 (3H, s, CHg), 2.70-

2.76 (2H, m, CHy), 2.94-3.00 (2H, m, CHy), 3.60 (2H, s, CHy),

~ 5.38 (2H, s, CHy), 7.04 (1H, d, J = 2Hz, Ar-H), 7.08 (1H, dd, J =

2 and 8.4Hz, Ar-H), 7.20-7.36 (6H, m, Ar-H), 7.44 (1H, s, Ar-H),

20 7.94 (1H, s, Ar-H), 7.96 (1H, s, Ar-H), 8.18 (1H, br s, indolé-NH).

—_—
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EXAMPLE 5 N, N-D nethyl-2-[5-( 1,2 ,4-triazol- 1-ylnmethyl )-
| Hindol -3- yl]ethylam ne. Oxal ate Hem hydrate
2 5 NOv 1998 . -45-

-91 -

- 3. N-Methyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indo}-3-
vllethylamine. Oxalate.

A solution of the preceding benzylamine (0.69g, 2.0mmol)

5 in ethanol (100ml) and 2N HCI (2ml) was hydroge'na.ted at 30 psi -
over 10% Pd/C (0.6g) for 4h. The catalyst was removed by
filtration through hyflo, the solvent removed under vacuum, and
" the residue chromatographed on silica-gel eluting with
CH,Cly/EtOH/NHg (40:8:1) to give the title-N-methylamine
10 (0.34g, 68%). The oxalate salt was prepared and recrystallised
.from isopropyl alcohol; m'p 149-150°C; (Found: C, 55.42; H, 5.72;
N, 19.55. Gy ;H; 7Ni CoH50,.0.15 GPA) requires C, 55.72; H,
5.75; N, 19.76%); *H NMR (360MHz, D50) 5 2.44 (3H, s, CHj),
2.87-2.98 (4H, m, 2 of CHy), 6.41 (2H, s, CHy), 7.05 (1H, s, Ar-
15 H),7.09 (1H, dd, J = 1.6 and 8.4Hz, Ar-H), 7.81 (1H, 4, J =

8.4Hz, Ar-H), 7.57 (1H, s, Ar-H), 7. 96 (1H, s, Ar-H), 799 (1H, s,
Ar-H).

. EXAMPLE 40

20

Tablet ?reparaﬁori

Tablets containing 1.0, 2.0, 25.0, 26.0, 50.0 and 100.0mg,

respectively of the following compounds are prepared as
25 , illustrated below: '
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1. 1-(4-Nitrophenyl)nethyl-1.2.4-triazole 4-Ni trobenzyl brom de
(21.6g, 0.1nol) was added to a rapidly stirred suspension-of 1,2,4-triazole
sodiumsalt (9.1g, 0.1nol) in anhydrous DMF (100m ) and the mi xture stirred
at roomtenperature for 16h. Ethyl acetate (400nm ) was added followed by
water (250m ) and the | ayers separated. The organi c phase was washed wth
water (3 x 250m ), dried (MySJerr]) and evaporated. The residue was '
chromat ographed on silica gel eluting with ethyl acetate to give the
title-product (10.6g, 52%; mp. 98-’100bgr.r]C. [err] (360MHz, CDCl[err])
5.47 (2H, s, CH2) 7.40 (2H, d, J 9Hz, Ar-H), 8.02 (1H, s, Ar-H), 8.18
(1H, s, Ar-H), SNZN—DZiﬂetHyI-Q-[ﬁ %eth&lt&trazol- -ylm%thyl)—lH-mdol 3-

1- (4- Ami nophenyl ) et hyl -1, 2, 4-tri azol e. Hydrochl ori de A sol ution of
1- ( 4- ni t r opheny| yHethylamine. Q=alatezol e (10. 0g, 49mmml) in ethanol (50m),
ethyl acetate (50m ), 5N HCI (10m ) and water (10m ) was hydrogenated over
10% Pd/C (1.0g) at 40 p.s.i., in a Parr apparatus, until an uptake of 188
p.s.i., had beenNpbeayiREtKyPR-[5-(12M6)iazbhd -shinithyl)- M- indopged by

filtration through Eﬁ/flo andBt he si?ef vent renoved under vacuum
ylamine. Benzoa

N,N-Dimethyl-2-[5-(1,2,3,4-tetrazol-1-ylmethyl)-1H-indol-3-
yllethylamine. Succinate. '

10 N-Methyl-4-[5-imidazol-1-yl-1H-indol-3-yllpiperidine.

Sesquioxahte.

N-Methyl-3-[6-(1,2,3-triazol-1-yl)-1H-indol-3-yllpyrrolidine.

Oxalate.
15
TABLE FOR DOSES CONTAINING FROM
1-25MG OF THE ACTIVE COMPOUND
Amount-mg
20
Active Compound 10 20 250
Microcrystalline cellulose =~ 49.25 48.75 37.25
Modified food corn starch 49.25 - 48.75 37.25
Magnesium stearate 0.50 050 0.50
25 '

———
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The residue was azeotroped w th ethanol (x2) to give the title- amne
hydrochl ori de (10.6g, 100%. 5 (360MHz, D20) 5.53-(2H, s, CH2), 7.37-7.48

(4H, m Ar-H), 8.12 (1H, s, Ar-H), 8.66 (IH s, Ar-H).
REPLACEMENT SH

REPLACMNT SEET - 46- 3.

1-(4- Hydrazi nophenyl )nethyl -1, 2. 4-triazol e A sol ution of sodium
nitrite (3.28g, 48mmol) in water (20m ) was added to a solution of the
precedi ng am ne hydrochloride (10.0g, 4&gwl), in concentrated HCO (40n),
at such a rate that the tenperature did not exceed -10C. After addition was
conpl ete the sol uti on WapABIE FOR BOSES CONTAINING FROM

26-100MG OF THE ACTIVE COMPOUND

Amount-mg

Active Compound 260 500 100.0
Micfocrystalline cellulose 52.0 100.0 200.0
Modified food corn starch 2.21 425 85
Magnesium stearate 0.39 0.7 15
10 _
All of the active compound, cellulose, and a portion of the
corn starch are mixed and granulated to 10% corn starch paste.
" The resulting granulation is sieved, dried and blended with the
remainder of the corn starch and the magnesium stearate. The
15 resulting granulation is then compressed into tablets containing
1.01i1g, 2.0mg, 25.0mg, 26.0mg, 50.0mg and 100mg of the active
ingredient per tablet. |
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and then added portionwise to a rapidly stirred solution of

SnC[err].2H err]0 (40g) in concentrated - HO (40m ). The sol ution was
warnmed to roomtenperature and basified with 28%-agqueaus NaOH sol ution. The
solution was extracted with ethyl acetate (3 x 250m-) and the combi ned
extracts dried (MgSO err]) and filtered throughiguummlm,mm I on was
evaporated to dryness to give the desired hydra g
©109-112[err]C TJerr] (360M—Iz D6- DMSO) 3.93 (2H, br 5,5 NH2) § 5%20 (2H S,

CH2), 6.73 (2H, d, J 8Hz, Ar-H), 7.08 (2H, d, J 8Hz Ar-H), 7.92 (1H,
s, Ar-H), 8.57&(1H, S, Ar-H). - 94. -2-[5-( 1 .
2,4-Triazol -1 -ylmethyl)-IHindol-3-yl] ethylam ne. ' 4- Chl or obut ana

di met hyl acetal (3.22g, 21.1nmmopl) was ' added to a stirred solution of the .
precedi ng hydrazine (5.0g, 26.4mml) in ethanol/water (5:1, 180m ) and 5N

HC (4.5m)  qnadrae s %H@%Jrﬁiﬂa@&%‘i‘ng %‘ta@és Tsﬁe B, V%ﬁt S p¥er B!, € ¥RV ed

under vacuum and the residue chronatographed on si'lica gel éluting With -
CH err]d [ err OBt &% NEE «( 3B M, BF gBF the desired tryptanine (2. 4g,
3899 . [err](360MHz, CDOl[err]) 2.90 (2H, t, J = 7THz,

5 1. - A compound of formula I, or a salt or
prodrug thereof:

(1)

15 wherein the broken circle represents two non~adjacent
double bonds in any position in the five-~membered ring:
. two, three or four of V, W, X, ¥ and Z
represent nitrogen and the remainder represent carbon
_ provided that, when two of V, W, X, Y and Z represent
20 nitrogen and the remainder represent carbon, then the
said nitrogen atoms are in non~adjacent positions within
the five-membered ring; .

Al represents hydrogen, hydrocarbon, a
heterocyclic group, halogen, cyano, trifluoromethyl,

25 ~OR*, —-SRX, —NRXRY, -NRXCORY, -NRXCOzRY, -NRXSOzRY, or
-NRZCTNR*RY ; | .

A? represents a non-bonded electron pair when
four of V, W, X, Y and 2 represent nitrogen and the other
represents carbon; or, when two or three of V, W, X, Y

30 and Z represent nitrogen and the remainder represent
carbon, A? represents hydrogen, hydrocarbon, a
heterocyclic group, halogen, cyano, trifluoromethyl,

—ORX, -SRX, —NR*RY, -NR*CORY, —-NR*CORY, -NR*SO;RY, or
~NRZCTNR*RY ; : |
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-47- CH[err]) 2 99 (2H, t, = 7Hz, CHerr]), 5.43 (2H, s, [ rr]),

7.10 (2H-5;--Ar- 7 13—1H, d J 8Hz, Ar-H), 7.39 (1H, d, J 8Hz,
Ar-H), - , 7.94 (1H s, Ar-H), 8.08 (1H, s, Ar-H)

5. N N-DP ' .4-triazol-1-yl methyl)- 1r+|n00| 3- yljethylanine
Oxal ate - A sol ution of formal dehy |on,
O 199), n1) was added to a mxturel Wpﬂﬁ

tryptam ne (O.36g, 1.5mmol ), NaCNBH3 (0.225g, 3. 6! acsal*acet I C

acid (0.45g), in nethanol (10m ). The m xture was stirred at room
tenperature for 2h before adding saturated Klerr]CJerr] (50n1) and
evaporati ng t & met hanol . The residue s

E represents a bond or a straight or branched
alkylene chain containing from 1 to 4 carbon atoms:
F represents a group of formula

U represents nitrogen or C-R?;

B represents oxygen, sulphur or N-R3;

R' represents -CHp.CHR*.NRSR’ or a group of
15 formula

-
e

‘ N-RS ‘ or

in which the broken line répresents an optional_chemiéal
25 bond; '
R?, R3, R* R5, Ré® and R7 independently represent
hydrogen or Ci.¢ alkyl:;
R* and RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and RY together
30 represent a Cz.¢ alkylene group;
R? represents hydrogen, hydrocarbon or a
heterocyclic group;
T represents oxygen, sulphur or a group of
formula =N.G; and



extracted with ethyl acetate (3 x 100rﬁ) and the conbi ned extracts washed

with brine (100m), dried (Klerr]CJerr]), and evaporated. The crude
product was chromat ographed on silica gel eluting wth

CHerr]C[err]/EtOH/NH err] (20:8:1) to give the fre

title-conpound (0.21g, 52% . The oxal ate hem hydrat egﬂﬁmwﬁwﬂd
"mp. 165-167C (MeOH Et[err]O; (Found: C, 55.53; H, 6.U%¢ .39, *
CerrJHerr]Nerr].Cerr]Herr]derr]. 0.55H20 requires C, 55,29; H 6.03;
N, 18.96%; me 269 (Mt); {err] (360MHz, D20) 2.91 (6H, s, Nwe2), 3.22 (2H
t, J = 7Hz, CHerr]), 3.47 (2H, t, J = 7Hz, CH2), 5.52 (2H, s, CH2), 7.21
(1H dd, J = A6 and 8.4Hz, Ar-H), 7‘.3%6('1H, s, Ar-H), 7.52 (1H, d, J =
8. 4Hz, Ar-H), 7.65 (1H, s, Ar-H), 8.06 (1H, s, Ar-H), 8.56 (1H s, Ar-H).
énggX§$NE Sim, G represents hydrocarbon, a heterocyclic group

or an electron-withdrawing group.

2. A compound as claimed in claim 1

5 . represented by formula IIA, and salts and prodrugs

thereof:

16,17
g1 Y(CHZ) NR™ TR
N—N R4
A 11
(1IA).

15 wherein

X! represents nitrogen or Al2-C;
n is zero, 1, 2 or 3;
B! represents oxygen, sulphur or N-R';
A" and A" independently represent Ci.¢ alkyl,
20 Cz.6 alkenyl, Cz2.¢ alkynyl, Csz-7 cycloalkyl, aryl, -
aryl(Ci-¢)alkyl, Cs-7 heterocycloalkyl, heteroaryl or
heteroaryl (Ci-s) alkyl, any of which groups may be
optionally substituted; or hydrogen, halogen, cyano}
trifluoromethyl, Ci-s alkoxy, Ci.¢ alkylthio or —NR®RY;
25 R12, R'3, R¥%, R and RY 1ndependent1y represent
' hydrogen or Ci-s alkyl; and
R* and RY lndependently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and RY together
represent a Cz-¢ aikylene group.

30
3. A compound as claimed in claim 1
represented by formula IIB, and salts and prodrugs
thereof: T e
This Sheet Has B

M fm



- 48- 25 t1403 19 | EXAVPLE 6
N. N-Di net hyl -25- 1, 2, 3,4-tetrazol -2-ylmethyl)-1Hindol - 3-yl]ethylam ne

Oxal at e. 1. 1-(4-Nitrophenyl)methyl-1,2,3, 4-tetrazol e and 2-{(4-
ni trophenyl ) nethyl -1, 2, 3, 4-tetrazol e. 4-Ni trobenzyl brom de (15. 429

71.3mol ) was added to a stirred solution of 1H-tet“mt 3rrrm|)
and triethylanmne (7.9g, 78.0mmol) in acetonitrile " ﬂlmmmm’ure was
stirred at roomtenperature for 16h, the solvent renbved undér wacsum and

t he residue chromat ographed on silica gel eluting with dichloronethane to
give 2-isoners. The 2- al kylated product was obtained as the | ess polar
product (2.47gA17%; [err] (360MHz, CB@ [®err]) 5.92 (2H, s, CHerr]), 7.53
(2H, d, J = 8.7Hz, Ar-H), 8.25 (2H, d, J = 8.7Hz, Ar-H), 8.56 (1H, s,
Ar-H). The nore polar, major isoner was identified as the 1-al kylation
product (11g, 75%; [err] (360MHz, CDCl[err]) 5.73 (2H, s, CHerr]), 7.46

21 26,27
A \V/(cu) NREER

M

(118)

10 wherein
~ Y'! represents nitrogen or AZ-C;
n is zero, 1, 2 or 3;. '
Bz.representé oxygen, sulphur or N-R3;
22! and A2 independently represent Cis alkyl,
15 Cz-¢ alkenyl, Cz.¢ alkynyl, Cz-7 cycloalkyl, aryl,
aryl(Ci-¢)alkyl, Cz-7 heterocycloalkyl, heteroaryl or
heteroaryl (Ci-¢)alkyl, any of which groups may be
. optionally substituted; or hydrogen, halogen, cyano,
trifluoromethyl, Ci-¢ alkoxy, Ci-¢ alkylthio or -NRXRY;
20 R2, RB, R%, R%»% and R¥ independently represent.
hydrogen or Ci- alkyl; and
. R* and RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and RY together
represent a Cz.¢ alkylené group.
25
4. A éompound as claimed in claim 1

represented by formula IIC, and salts and prodrugs
thereof:

30

x
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(2H, d, J = 8. 7Hz,- A—H)+8727 (2H, d J =8 7Hz, Ar-H, 8.64 (1H, s,
Ar-H). 2. 2- (4 e a)phenyl)methyl 1 2,3, 4 tetrazol e. Hydrochl orlde

2-(4-NitropghsS 34tetrazo|e(2 47g, :
hydr ogenat ed Exanple 5 step 2. duct (2.55g 1000
was obt ai ned I or| de '(ﬂ!ﬂ"j

S1

- 49- salt; [err] (250MHz, D[err]O) 5.86 (2H, _ I,”m”m,m d, J
= 8. 7THz, Ar-H), 7.36 (2H, d, J . 7THz, Ar-H), 8. S,
A - 98 -

(11¢)

wherein
Y2 represents nitrogen or A32-C;
Z! represents nitrogen or CH:
n is zero, 1,2 or 3:
15 : B’ represents oxygen, sulphur or N-R3;
" a3 and A% independently represent Ci.g alkyl,
' C2-¢ alkenyl, Cz.s alkynyl, Cs.7 cycloalkyl, aryl,
arYl (Ci-s)alkyl, Cz-7 heterocycloalkyl, hetercaryl or
heteroaryl (Ci-s)alkyl, any of which groups may be
20 optionally substituted; or hydrogen, halogen, cyano,
trifluoromethyl, Ci-s alkoxy, Ci-s alkylthio or -NRYRY;

' R3! represents -CH,.CHR34.NR36R3 or a group of
formula '

N-R3S or __CN_RSS :

R32, R33, R3, R3», R3 and R¥ independently
represent hydrogen or Ci¢ alkyl; and



3. NN-Dinethyl-2-[5-(1, 2, 3,4-tetrazol -2-yl met hyl)-1H
I ndol - 3-yl ] et hyl am ne. Oxal at e. The -pr ecedi an
into the title- conpound using the general procedur Exanpl e

5 Steps 3-5. The oxal ate salt- was prepared and recr stal |\
MeOH Et[err] O np 198-199C, (Found: C, 53.38; H, 5 Q@ﬁ i@‘“\‘

Cerr]Herr]Nerr]- (Jerr]JHerr]O[err]. 0.2 (EtOH re s30* H,
5.78; N, 22.74%; [err](360MHz, D20) 2.91 (6H, s, Nwe2), 3.23 (2H t, J =
7.4Hz, CHerr]), 3.48 (2H, t, J = 7.4Hz, -CHerr]),, 6.01 (2H,. s, CH2), 7.30

(1H dd, J = 1.6 and 8.4Hz, Ar-H), 7.37 (1H s, Ar-H), 7.53 (1H d, J
8.4Hz, Ar-H), B.76 (1H, s, Ar-H), 8.74991%f, s, Ar- H).

EXAMPLE 7 N, N-Di met hyl -2-[5- 1 ,2,3,4-tetrazol -1-yl nmethyl)-
| H-i ndol - 3- eei-gill am' ne’ Sucgl ngt Al, A2, E and R! are as defined

above, and D? represents a readily displaceable group;
followed, where required, by N-alkylation by standard
methods to introduce the moiety R3; or

(J) cyclising a compound of formula XXV

A‘

(xxV)

15 wherein v, W, X, ¥, Z, Al, A2, E and R? are as defined
above, B? represents oxygen or sulphur, and R
corresponds to the group R! as defined above or
represents a precursor group thereto; followed, where
required, by conversion of the group R?!' into the desired

20 group R'; and

(K) subsequently, where appropriate,
converting a compound of formula I initially obtained

into a further compeuhd of formula I by conventional
25 methods.

2. A process as claimed in claim 1 for the
preparation of a compound represented by formula IIA, and
salts and prodrugs thereof:

30
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1- (4-ni trophenyl ) methyl -1, 2, 3, 4-tetrazol e was converted into the
title-conpound using the procedures described for Exanple 5. The succinate
salt was prepared, mp. 55-56[err]C (isopropylal cohol); (Found C: 57.08;

H 6.14; N, 23.34. ({err]Herr]Nerr]. 0.75 (C4H60 .89; H,
6.32; N, ‘ Ilﬂgmmﬂ SHEET

25 NOv998 23.43% * 8
(360MHz, D[ err]0) 293(6H s, Nwe[err]), 323(2H t, J.7.5Hz, CHerr]),.
3.48 (2H, t, J = 7.5Hz, CHerr]), 5.81 (2H, s, CHerr]), 7.28(1H, dd, J =
1.7 and 8.4Hz,éAr-H), 7.39 (1H, s, Ar-Hz)b 7.56 '

NR1-6R17

(11A)

wherein
10 X! represents nitrogen or Al2-c;
n is zero, 1, 2 or 3; .
B! represents oxygen, sulphur or N-R®;
A" and AR independently represent Ci.s alkyl,
Cz-¢ alkenyl, Ca.¢ alkynyl, Cs.7 cycloalkyl, aryl,

15 "aryl(Ci-g)alkyl, Cs-7 heterocycloalkyl, heteroaryl or
heteroaryl (Ci-s)alkyl, any of which groups may be
optionally substituted; or hydrogen, halogen, cyano,
triflubrbmethyl, Ci1-6 alkoxy, Ci.¢ alkylthio or -NRXRY;

R'2, R'3, R%, R' and RV independently represent

20 hydrogen or Ci.¢ alkyl: and

) R* and RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and RY together
represent a Cz.¢ .alkylene group. '

25 3. A process as claimed in claim 1 for the
preparation of a. compound represented by formula IIB, and
salts and prodrugs thereof:

30
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(1H, d, J = 8.4Hz, Ar-H), 7.75 (1H, s, Ar-H), 9.20 (1H, s, Ar-H).
EXAMPLE 8 NN- D et hyl -2-f5-(1-nmethyl -1, 2,4-triazol -5-yl nethyl)-1H
i ndol - 3-yl ] et hyl am ne. Bi soxal at e ' 1. Ethyl M
3-[2-(di net hyl am no) et hyl | - 1Hi ndol e- 5- nethylcarbox' ' Hydr o I de
A sol ution of NN-di nethyl - 2- (5- cyanonet hyl - | Hi ndol - “ m\w
22.01lmmol) in ethanol was saturated with HCI gas and t“

at roomtenperature for 16h. The sol vent was renoved u ercva’cuumto gi ve
the title-product (6g, 92%; [err] (360N+B D6-DVSO 1.29 (3H, t, =
7.0Hz, CHerr]); 2.83 (6H, s, Nw2), 18‘» (2H, t, J = 7.5Hz, CH[err]) 3.31
(2H, m CH[err]'i‘ 4.04 (2H, s, CH[err]') Y 22 (2H, ¢y, J = 7.0Hz, CH[err]),
7.08 (1H, dd, J = 1.5 and 8.4Hz, Ar-H), 7.27 (1H, s, Ar-H), 7.37 (1H, d, J
= 8.4Hz, Ar-H), 7.48 (1H, br s, NH), 7.71 (1H, s, Ar-H). :

NR25R27

(t1B)

10 wherein
Y1repfesen§s nitrogen or A2-C;
n is zero, 1, 2 or 3;
B? represents oxygen, sulphur or N-R&;
A?! and A% independently represent Ci.s alkyl,

15 Cz2.6 alkenyl, Cz-¢ alkynyl, Cs.7z cycloalkyl, aryl,

' aryl(Ci-¢)alkyl, Cs-7 heterocycloalkyl, heteroaryl or
heteroaryl (Ci-¢)alkyl, any of which groups may be
optionally substituted; or hydrogen, halogen, cyano,
trlfluoromethyl Ci-6 alkoxy, Cis alkylthio or -NR*RY;

20 R22, RB, R%, R2% and R¥ 1ndependently represent

hydrogen or Ci-s alkyl:; and

R* and RY independently represent hydrogen,
hydrocarbon or a heterocyclic group, or R* and R¥ together
represent a Cz.4 alkylene group. '

25
4. A process as claimed in claim 1 for the
preparation of a compound represented by formula IIC, and
salts and prodrugs thereof:
30

—_—

This Sheet Has B

[ Illll' Wi~



2. NN-Dnethyl-2-[5-( |-nethyl-1,2,4-triazol-5-ylnmethyl )-
1H i ndol - 3-yl ] et hyl am ne. Bi soxal ate
E2P5ENT SHE

of the preceding imdate ester (3g, 10.15mmol), net hyum“lmm)m EI ) and
triethylamne (3.54m ), in ethanol (30m ), was stirre ture

f.or 3h. The.sol vent was renpbved under vacuum and the resuf t ant product

di ssolved in formc acid (98% 3.3nl) and the solution stirred for 0.5h at

foomtenperature and refluxed for 2h. The solution was cooled to room
t enper at ur e, p%yred I nto an aqueous go&g&ign of Klerr]CJerr]

1-methyl-3-[5-(1,2,3-triazol-1-yl)-1H-indol-3-
yl]lpyrrolidine;
i-methyl-3- [5—(2-methy11midazol 1-y1methy1)-1H-1ndol-3-
yllpyrrolidine;
5 i-methyl-3- [5—(1m1dazol-1-y1)-1H—1ndol-3-yl]pyrrolldlne,
1-methy1-3-[5—(1 2 4-tr1azol—1—ylmethyl)-1H-1ndol 3-

yl]lpyrrolidine;
1-methyl-3-[5-(imidazol-1-ylmethyl)-1H-indol-3-
yllpyrrolidine:;

10 N N—-dimethyl-2-[5~(2-aminoimidazol-1-yl)-1H-indol-3~
yllethylamine;

N,N-dimethyl-2- [5-(2-am1n01m1dazol 1-ylmethyl)-1H-indol-
3-yl]ethylamine;
N-methyl-2-[5-(1,2,4~triazol-1-ylmethyl)-1H-indol~-3~-
15 yllethylamine; |
~and salts and prodrugs thereof.

7. A pharmaceutical composition comprising a
compound as claimed in any one of the preceding claims in

20 -association with a pharmaceutically acceptable carrier or
excipient.

8. A cdmpound as claimed in any one of claims
.1 to 6 for use in therapy.

25
9. The use of a compound as claimed in any
one of claims 1 to 6 for the manufacture of a medicament
for the treatment and/of prevention of clinical
conditions for which a selective agonist of S5-HTi-like
30 - receptors is indicated.

10. A process for the preparation of a
compound as claimed ‘in any one of claims 1 to 6 which
comprises:
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(75m ) and extracted with ethyl acetate (4 x 200m ). conbi ned extracts
were dried (MgSO4) and evaporated, and the residue ch}ngWh
silica gel eluting with CHerr]d [err]/EtOH NH3 (40:8: m '

2-conmponents. The | ess polar isoner was identified as }" "”m""””'l””!”
title-1-methyl-1.2.4-triazole (360ng). The bisoxalate sélt¢was prepared,
135-137[err]C, (Found: C, 50.91; H 5.38; N, 13.86. (Jerr]Herr]Nerr].
0.25( ethanol) requires C, 50.70; H, 5.47; N, 14.08%; [err] (360Mz,
Dierr]O 2.91 (6H, s, Nw2); 3.23 (2H, . t, J = 7.3Hz, CHerr]), 3.48 (2H, t,
J = 7.3Hz, CH2), 3.95 (3H, s, Me), 4.48 (2H, s, CHerr]), 7.13 (1H, dd, J =
1.5 and 8. 4Hz, Ar-H), 7.37 (1H s, Ar-HX937 53 (1H, d, J = 8.4Hz, Ar-H),

7.57 (1H, s, Ar-H), 8.32 (1H s, Ar-H). EXAMPLE
9 N, N-Di net hyl -2-[5-(1-nethyl- 1,2,4-triazol-3-ylnethyl )- 1H
i ndol - 3-yl ] et hyl am ne. Trishvydrochl oride The nore pol ar isomner

obt ai ned from Exanpl e 8 St@ 2 reacting a reactive derivative of a
carboxylic acid of formula R®~-CO;H with a compound either
of formula III or of formula IV, or a salt thereof:

b
_NHR

NH,
N | N
[

7~

i

R°/c\ R°/C\

NH, NHR®

(111) | T (1Y)

wherein one of R?, RP and R® is a group of - formula 'A1,
another is a group of formula A?, and the third is a
15 group of formula -E-~F, as defined in claim 1; or

(B) reacting a compound of formula XIV:

(Xtv)

wherein aA', E and F are as defined in claim 1, Hal
represents halogen, .and two of V&, W3, X2, Y2 and Z2, to
one of which the group Hal is attached, represent carbon

30 and the remainder represent nitrogen; with a reagent
which provides an anion ~A?, where A? is as defined in-
claim 1; or '

" This Sheet Has Been Re'ilaced

AR




25 NNWer |, . -52- was identified

as the title-triazole (180ng). The trishydrochl oride ggl_t_mi_pr_&parr—ed——nfp
<400C (hygroscopic); Found: C, 49.80, H, 6.56; N, 16.

A N T S S T

7.4Hz, CHerr]), 3.49 (2H, t, J - 7.4Hz, CH2), 3.95 (3H *[efr]® 4.27
(2H, s, CHerr]), 7.17 (1H, dd, J = 1.5 and 8.5Hz, Ar-H), 7.34 (1H s,
Ar-H), 7.50 (1H, d, J = 8.5Hz, Ar-H), 7.60 (1H s, Ar-H), 8.88 (1H, s,
Ar-H. A EXAVPLE 40

(C) the cycloaddition-of an alkyne of formula
R:-C=C-Rb with an azide of formula R°-N3, where R®, R’ and
R® are as defined above; or

5 (D) the cycloaddition of a nitrile of formula
N=C-RY with an azide of formula Re~N3;, where one of RY and
R® represents a group of formula A' and the other is a
group of formula -E-F, as defined in claim 1; or-

10 (E) reacting a compound of formula Ré-L with a
tetrazole derivative of formula XV:

N

/Y R
' /V__ '

(XVv)

20 wherein one.of RY and R® represents a group of formula Al
and the other is a group of formula -E-F, as defined in

claim 1, and L represents a suitable leaving group; in
the presence of a base; or

25 (F) the cycloaddition of a nitrile of formula
N=C-E-F, in which E and F are as defined in claim 1, with

sodium azide, followed by acidification with a mineral
~acid; or S

30 ' (G) reacting a compound of forinula XVI:

—_—
—_—
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N, NDinethyl-2-[5-(. 1 ,2,3-triazol-1-ylnethyl)- | Hindol-3- yllethylam ne.
Oxal ate. 1. 1-(4-nitrophenyl)nmethyl-1,2,3-tri

4-Ni trobenzyl brom de (25.4g, 0.12nol) was added to a sol ution of

| H-1,2,3-triazole (8.12g, 0.12nmol) and triethyl anine (,M’nﬂﬂummmmm in
anhydrous acetonitrile. The m xture was refluxed for. ,n
tenperature and the precipitated NEt3. HBr filtered off. The'solveht “as
removed under vacuum and the residue chromatographed through silica gel
eluting with CH err]C [err] (100) to CHerr]d [err]/MeOH (95.5) to give
2-products. The nore polar product was . identified as the title-1-isomner
(13g, 54%); np 114-116C [err] (250M%1%DO [err]) 5.72 (2H s, CHerr]),
7.38 (2H, d, J = 9Hz, Ar-H), 7.64 (1H, s, Ar-H), 7.78 (1H s, Ar-H), 8.18
(2H, d, J = 9Hz, Ar-H). The less polar, mnor isoner was

ACBWI SHF~ , Ai 2 t3 NOV F98

X\ ~F
NH-NH,
(XV1)

wherein Vv, W, X, ¥, Z, Al!, A% and E are as defined in
10 claim 1; with a compound of formula VII or a carbonyl-
protected form thereof:

O' .
Ri)k/R“
(Vi) |

wherein R? is as defined in claim 1 and R“lcorresponds to
the group R! as aefined in claim 1 or represents a group
20 of formuia ~CH2.CHR*D', in which R* is as defined in claim
' 1 and D! represents a readily displaceable group:;
followed, where required, by N-alkylation by standard
methods to introduce the moiety R3; or

25 . (H) cyclising a compound of formula XXII:
Al R
W E '
KN
x'?\ ) - “NN-0?
.Az//ﬁ;?&
NH,
(XXl I)
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- 53- i dentified as the 2-alkylation product (2.25g, 9%, rrp 112 113C.
[err] (250MHz, CDCt[err]) 5.72 (2H, s, CHerr]), 7.40 (2H, d, J = 9Hz, Ar-
H, 7.66 (2H, s, Ar-H), 8.18 (2H d, J = 9Hz, Ar-H

NN-Di net hvl -2-[5-(1, 2,3-triazol - 1- yI met hyl ) - 1H-1i ndoI

Oxal at e 1-(4-nitrophenyl)methyl -1, 2, 3-triazol E\!‘%M\u“ m“\nto
the title-indole using the general procedures describ exa'rrplse 5. The
oxal ate salt was prepared rrp 210-212[err] C, (Found: C, 55. 88; 5.75; N,

18.69. (ferr]Herr]Nerr]. 1.1(Cerr]Herr]err]) :
- A - 106 -
wherein V, W, X, ¥, Z, A!, A2, E and R! are .as defined in
claim 1, and D? represents a readily displaceable group:

followed, where required, by N-alkylation by standard
methods to introduce the moiety R3; or

S

(J) cyclising a compound of formula XXV:

A1
AN
3 2

AZ
(XXV)
15 wherein Vv, W, X, ¥, %, Al, A%, E and R? are as defined in

claim 1, B®? represents oxygen or sulphur, and R%
corresponds to the group R! as defined in claim 1 or
represents a precursor group thereto; followed, where

required, by conversion of the group R?' into the desired
20 group R'; and

(K) subsequently, where appropriate,
converting a compound of formula I initially obtained

into a further compound of formula I by conventional
25 methods.
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0.15H err]Orequires C, 55.67;" H 5.84; N, 18.87%, 8 (360M1iz, D20). 2.90
(6H, s, Nwe2), 3.22 (2H, t, J = 7.4Hz, CHerr]), 3.46 (2H, t, J - 7.4Hz,
CHerr]), 5.72 (2H, s, CH2), 7.24 (1H, dd, J = 1.6 and 8.4Hz, Ar-H), 7.36
(1H, s, Ar-H), 7.52 (1H, d, J = 8.4Hz, Ar-H), 7.66 (1H, s, Ar-H), 7.79 (1H,

s, Ar-H), 8.00 (1H, d, J = 1Hz, Ar-H) : EXAVMPLE
11 3-(2- Aminoet hvl) -5-(2-- met hyl -tetra
z ol- 5 yl)benzo[b]thiophene. Oxal ate. Step 1
4- Br omophenyl mer capt opr opanone
NOY i WO
ABSTRACT -
5 IMIDAZOLE, TRIAZOLE AND TETRAZOLE DERIVATIVES

A class of substituted imidazole, triazole and
tetrazole derivatives are selective agonists of S-H.T1:‘
like receptors and are therefore useful in the treatment

10 of clinical conditions, in particular migraine and
| qssociated'disérders, for which a selective agonist of
these receptoi:'s is indicated.

15

—
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- 54- To a stirred solution of 4-bronothidphenol (5.09g, 26.9mol) in
NaCH (1.08g, 26.9mmvl) and water (32m ) was added chl oroacetone (2.17nl,
27.3mol ) ~and the mxture was stirred under nitrogen for 45m n before
extracting with ether, washing with water, drying (Na[err] SJerr]) and
evaporating in vacuo, |eaving 6.89g (1009@ of the title conpound as a white
solid, [err] (CDCl[err]) 2.27 (3H, s)1 3.65 (2H, s), 7.20 (2H, d, J =
8.5Hz), 7.41 (2H, d, J = 8.5Hz). “Step 2 5- Br onp- 3- net hyl
benzo[ b) | t hi ophene To a gently refluxing m xture of pol yphosphoric

acid (4.47%& and chl orobenzene (100m ) was added 4-
IDAZOLE, TRIAZOLE AND TETRAZOLE DERIVATIVES

The present invention relates to a class of
substituted imidazole, triazole and tetrazole derivatives
which act on S-hydroxytryptamine (5-HT) receptors, being
selective agonists of so-called "“S5~HTi~like" receptors.
They are therefore useful in the treatment of clinical
conditions for which a selective agonist of these B
receptors is indicated.

S—-HTi-like receptor agonists which exhibit
selective vasoconstrictor activity have recently been

described as being of use in the treatment of migraine

(see, for example, A. Doenicke et al., The Lancet, 1988,
Vol. 1, 1309-11). The compounds of the present )
invention, being selectlve 5-HT1-like receptor agonists,
are accordingly of particular use in the treatment of
migraine and associated conditions, e.g. cluster
headache, chronic paroxysmal hemicrania, headache
associated with vascular disorders, tension headache and
paediatric migraine. :

EP-A-0313397 describes a class of tryptamine
derivatives substituted by a five-membered
heteroaliphatic ring, which are stated to be specific to
a particular type of "5-HTi-like" receptor and thus te be
effective therapeutic agents for the treatment of
clinical conditions, particularly migraine, requiring
this activity. However, EP-A-0313397 neither discloses
nor suggests the imidazole, triazole and tetrazole
derivatives provided by ﬁhe present invention.

The present invention provides a compound of
formula I, or a salt or prodrug thereof:
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br onophenyl mer capt opr opanone (2.24g, 9.14mmol) portionwi se over I h and the
m xture was heated at reflux for 8 days. After cooling the organic phase
was decanted off and the residue was deconposed with Herr]O (-100m),
extracted with CHerr ]Cl[err] (2 x 75m ), dried (MgSO err]) and conbi ned

wi th the decanted organi c phase. This was evaporated in vacuo to | eave
2.096g of brown oil. Distillation on a2Kugel rohr apparatus yielded 1.83g
(88% of the title conpound as a pale yellow liquid, bp 100- 110C 0. 35nbar.
[er]r (CDCl[err]) 2.41 (3H, s), 7.10 (1H, s), 7.43 (1H, dd, J = 8.5 and
1.9Hz), 7.69 (1H, d, J = 8.5Hz), 7.64 (1H, d, J = 1.9Hz).

25NOV 1998

A‘

W
>&§V/E"F

R

—1

(1)

wherein the broken circle represents two non-adjacent
double bonds in any position in the five~membered ring;

two, three or four of V, W, X, Y and Z represent
nitrogen and the remainder represent carbon provided that,
when two of V, W, X, Y and Z represent nitrogen and the
remainder represent carbon, then the said nitrogen atoms
are in non-adjacent positions within the five-membered
ring;

Al represents hydrogen, methyl, ethyl, benzyl or
amino;

Az represents a non-bonded electron pair when
four of V, W, X, Y and Z represent nitrogen and the other
represents carbon; or, when two or three of V, W, X, Y and
Z represent nitrogen and the remainder represent carbon, a®
represents hydrogen, methyl, ethyl, benzyl or amino;

E represents a bond or a straight or branched
alkylene chain containing from 1 to 4 carbon atoms;

F represents a group of formula

REPLACEMENT SHEET
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- 55- Step 3 5- Cyano- 3- net hyl benzo[ b] t hi ophene To copper
(1) cyanide (0.569g, 6.35mmwl) was added 5- brono-3-net hyl
benzo[ b] t hi ophene (1.179g, 5.19nmol) in N nethyl pyrrolidinone (10m) and
the m xture was stirred at 180- 190[err]C for 17h. This was then
partitioned between ether (75m) and ammonia solution (75m ). The et her

| ayer was separated, washed with nore ams@ai a solution (2 x 50m), dried
(Na2 SO err]) and evaporated in vacuo to |eave 0.81g of an off-white solid.
Chr omat ogr aphy on flash silica, eluting with 10% et hyl acetate/ petrol eum
ether yielded 0.76g (85% of the title conpound as a white solid. [err]
(cbderr]) 2.47 (3H, s), 7.23 (1H, s), 7.55 (1H dd, J = 8.3 and 1.5Hz),
7.93 (1H, d, J = 8.4Hz), 8.03 (1H, d, J = 1.4Hz). Step 4

3-Met hyl -5-(tetrazol -5-yl)-benzo[ b] t hi ophene

R‘

=—

U represents nitrogen or C-RZ:
B represents oxygen, sulphur or N—R3:
Rl represents -CHj. CHR4 NRGR7 or a group of

formula

in which the broken line represents an optional chemical

bond; and

RZ, R3, R4, RS, R® ana R’ independently represent -

hydrogen or Cj.g alkyl.

REPLACEMENT SHEET
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To a solution of 5-cyano-3-nethyl benzo[b]thi ophene (0.194g, 1.12mmol) in
N- et hyl pyrrolidinone (5m ) under nitrogen was added triethyl am ne
hydrochl ori de (0.231g, 1.68mml) followed by sodi um azi de (0.234g,

3.59mmol ) and the m xture was extracted with ether (4 x 50m ). The conbi ned

ether extracts were dried (Mg SOerr]) and evaporated in vacuo to
REPLACEMENT SI { PET —-4- 2 5

NOV 1998 -56- | eave 0.78g of a white
solid. This was chromat ographed -on flash silica, eluting with
CHerr]C[err]/MOH{ NH err](aq) (40:8:1 to 30:8:1), to give 0.246g (100%
of the title product as a white solid. [err] (DVBO 2.46 (3H, s), 7.41 (1H,
s), 7.98 (1H, d, J = 8.4Hz), 8.03 (1H, dd, J = 8.4 and 1.5Hz), 8.36 (1H, d,
J 0.9Hz). iz (C 'The present invention also provides compounds of

formula I above wherein three or four of V, W, X, Y and Z
represent nitrogen and the remainder represent carbon:

A2 represents a non-bonded electron pair when
four of V, W, X, Y and Z represent nitrogen and the other
represents carbon; or, when three of V, W, X, Y and 2
represent nitrogen and the remainder represent carbon, Az
represents hydrogen, methyl, ethyl, benzyl or amino;

' Al, E and F are as defined above.

For use in medicine, the salts of the compounds
of formula I will be non-toxic pharmaceutically acceptable

- salts. Other salts may, however, be useful in the
preparation of the compounds according to the invention or
of their non-toxic pharmaceutically acceptable salts.
Suitable pharmaceutically acceptable salts of the compounds
of this invention include acid addition salts which may,
for example, be formed by mixing a solution of the compound
according to the invention with a solution of a
pharmaceutically acceptable non-toxic acid such as
hydrochloric acid, fumaric acid, maleic acid, succinic
acid, acetic acid, benzoic acid, oxalic acid, citric acid,
tartaric acid, carbonic acid or phosphogic acid.

- Furthermore, where the compounds of thHe invention carry an
acidic moiety, suitable pharmaceutically acceptable salts
thereof may include alkali metal salts, e.g. sodium or
potassium salts; alkaline earth metal salts, e.g. calcium
or maghesium salts; and salts formed with suitable organic
ligands, e.g. quaternary ammonium salts.
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NH3) 215 (M H)-, 160. Step 5
3-Met hyl -5-(2-net hyl tetrazol -5-yl ) benzo[ b] t hi ophene and
3-Methvl -5-(1-nethyltetrazol -5-yl) benzo[ b]thi ophene To a m xture of
3-Met hyl -5-(tetrazol -5-yl) benzo[ b]thi ophene (0.241g, 1.12mmol) in
acetonitrile-(5m) was added triethylamne (0.28m, 2.01lmol), then
| odonet hane (0.486m, 7.81mmvl) followed by DM (3m) until a clear
solution formed. The solution was stiT?ad over ni ght under nitrogen before
~evaporating in vacuo and partitioning the residue between water (50m) and
ether (25m ). The aqueous | ayer was separated and extracted with nore ether
(2 x 25m ), the conbined ether extracts were dried (Mg S err]) and
evaporated in uacuo to | eave 0.241g of yellow solid. Chromatography on
flash silica, eluting with 25-40% et hyl acet-at e/ petrol eum et her gave 0. 168g
(659 of the 2-isone§uo¥ Fﬂe th#lg roduct,as, a white solid and 0.063g
(24% of the 1-isomer oM3PnE BrHE¥ gFﬂﬂﬂﬁt1%%1%PQWﬁ?¥?%ﬂﬁ97i 2-isomer [err]
(CDd [ err] Phaiped  gpd branched é3kylsyroupddcértyiming Exvh (Ulto & J =
8.4Hz), 8. tArbdH. aldms. Typical examples include methyl and ethyl

groups, and straight-chained or branched propyl and butyl

groups. Particular alkyl groups are methyl, ethyl and
t-butyl.

The term “halogen" as used herein includes
fluorine, chlorine, bromine and iodine, especially
fluorine. _

The present invention includes within its scope
prodrugs of the compounds of formula I above. In
general, such prodrugs will be functional derivatives of
the compounds of formula I which are readily convertible
in vivo into the required compound of formula I.
Conventional procedures for the selection and preparation
of suitable prodrug derivatives are described, for
example, in “Design of Prodrugs', ed. H. Bundgaard,
Elsevier, 1985. '

Where the compounds according to the invention
have at least one asymmetric centre, they may accordingly
exist as enantiomers. Where the compounds according to
the invention possess two or more asymmetric centres,
they may additionally exist as diastereoisomers. It is
to be understood that all such isomers and mixtures
thereof are encompassed within the scope'of the present
invention.

It will be appreciated that the imidazole,
triazole and tetrazole rings of formula I can exist in a
variety of canonical forms. These may suitably be
represented by formulae IA to IT as follows:

REPLACEMENT SHEET
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= 8.4 and 1.5Hz), 8.51 (1H, s). mz (Cl+ NHerr]) 231 (MtH + 1- isoner
rr] (CDCl[err]) 2.50 (3H, s), 4.22 (3H, 8), 4.22 (3H, s), 7.23 (IH, s),
64 (1H, dd, J = 8.3 and 1.5Hz), 8.03 (1H, d, J = 8.4Hz), 8.12 (1H d, J =
1.6Hz). mz (Cl+ NHerr]) 231 (M:H)+, 202, 172. Step 6

3- Cyanonet hyl - 5- (2-net hyl tetrazol -5-vl) benzo[ b] t hi ophene - To a

refl uxi ng m xture of 3-rrethy|‘-5-(2-met2y|tetrazol-5-

J
[e
7.

A2 N N Al N
\(\ E-F N \\__E-F SNTN\_—E-F
\ >’ \ >’ >’
T T s
A Al _
(1A) (18) (tc)
A? Al
At N Al
'{‘ NN—E-F ‘i{ \\—E-F "{ Ny—E-F
N—y N= Ny
" A?
(1D) (1E) (1F)
A2 Al
P . A1 -. . A‘ N' . .
N:N, ):NI \N,
A2 A2
(16) (14) (1)
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yl) benzo[ b]t hi ophene (0.162g, 0.703mmol) and benzoyl peroxide (10.6ng) in
carbon tetrachloride (10m) irradiated with two desk lanps (2 x 60VV was
added N-bronosuccinimde (0.126g, 0.707mml) in
addi ti on was conplete the m xture was heated at
mn, then filtered and the filtrate was evaporat
oil/solid mxture. Chromatography on flash silicd,
di chl oromet hane gave 0.161g of crude_g._brononet hyl - :

nmet hyl tetrazol -5-yl) benzo[ b]thi ophene as a col oyrliess _o0j| The
crude 3-brononet hyl -5-(2-nmethyl -tetrazol -5-yl) enzo[b]thlophene t0. 145Q)
in DVSO (0.3m ) was added to a m xture of sodiu -
- 0.61mmol ) in DVMSO (0.2m) | | RPc EMBNO SMEQ T
25S NOvV 1998 R

K
K¢J\N_—s-r N7 \_—E-F Q)«—E -F
\__ W , N——
“"*( N—N N
\

(lL) (1)

A
(IR) (1p) (1Q)
A2

\ %&r RN £-F

N E-F £E-F
Az,,%g;\>” N~§27” AL/fEi:>/’
N\ l A\/ \A‘
) _A ) -
(LR) (|S) (17)

i . Preferred
wherein A'!, A%, E and F are as defined above

triazole and tetrazole rings of formula I
1c, IG, IH,

imidazole,
include the rings represented by formulae IA,

IL, IM, IN, IP and IQ above, especially TIH.
The alkylene chain E may be, for example,
methylene, ethylene, 1-methylethylene, propylene or



- 58- and the m xture was stirred at 100[err]C for 2h. .After cooling, the
m xture was poured into water (10m) and a brown solid was filtered off,
washed with water and dried in a vacuumpistol to | eave 73.5ng. The
filtrate was extracted with dichloronethane (3 x 30m ) and the conbi ned
extracts were dried (Na[err]SOJerr]) and evaporated in vacuo to | eave

44. 7nmg. This was conbined with the original solid and chromat ographed on
flash silica, eluting with 20-50@6etﬁ9r acetate/ petroleumether to yield
61.5mg (38% of the title product as a white solid. [err] (CDCl[err]) 3.99
(2H, s), 4.43 (3H, s), 7.59 (1H, s), 8.00 (1H, d, J = 8.5Hz), 8.19 (1H, dd,
J =8.5 and 1.5Hz), 8.47 (1H, s). Step 7 3 -(2-Am noethyl) -
5 -(2-methyl-tetrazol -5-yl)

2-methylpropylene. Alternatively, the group E may
represent a single bond such that the group F in formula I
is attached directly to the five-membered heteroaromatic
ring. .

The group F is suitably an indole, benzofuran or
benzthiophene moiety of formula FA, or an indazole moiety
of formula FB:

\@_,'( \QT(
8 Rz N/N
|
RS

(FA) (F8)
wherein B, Rl, R2 and R3 are as defined above. Preferably,
the group F represents an indole moiety of structure FC:

Rl
N R?
|
) - RS
(FC) -

wherein Rl, R? and R> are as defined above, in particular

wherein R? and R® are both hydrogen.

It will be appreciated that when four of Vv, W, X,
Y and Z represent nitrogen and the other represents carbon,
i.e. when the ring of formula I is a tetrazole ring, then
the group A2 will be a non-bonded electron pair. - .
! and a2 will independently represent hydrogen,
methyl, ethyl, benzyl or amino..

Otherwise, A
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benzo[ b] t hi ophene. " Oxal at e. To a sol ution of

3-cyanonet hyl -5- (2-nmet hyl -tetrazol -5-yl) benzo[ b]t hi ophene (0. 434g,
1.70mmol ) in THF (16m ) under nitrogen was added dropw se 1.0M

bor ane-tetrahydrofuran conplex in THF (5.10m, 5.10mol) and the m xture
was heated at reflux for 6h. After cooling in an ice-bath the m xture was
quenched with 2N HO (22m) and heated to reflux for | h. The THF was then
renoved in vacuo and the residue basT?Ted with 50% sodi um hydr oxi de
solution (4ml) before extracting with dichloronmethane (3 x 75m ). -The

conbi ned extracts were dried (Klerr]CJerr]) and evaporated "in vacuo to
| eave 0. 45g. [err] 2 Nv 198

Representative values of R' include aminoethyl,
N-methylaminoethyl, N,N-dimethylaminoethyl, 4-piperidyl,
l-methyl-4-piperidyl, 3-pyrrolidinyl and 1-methyl-3-
pyrrolidinyl. :

Preferred values for the groups R? to R7 are

hydrogen and methyl.

A particular sub-class of compounds according to
the invention is represented by the compounds of formula
IIA, and salts and prodrugs thereof:

N
'

N—N
N

'A”

HR16R17

(114)

wherein

x! represents nitrogen or al?-

n is zero, 1, 2 or 3:

C;

Bt represents oxygen, sulphur or N-r3;
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25 NOV 1998 -59- Chr omat ogr aphy on fl ash
silica eluting with CHerr]dJ[err]/MOH NH err](aq) (60:8:1) gave 0.383g
(87% of the title product as a white solid. The oxal ate salt was prepared
using oxalic acid in nmethanol/ether to give the title product oxalate as a
white solid, mp. 204-209C. Analysis found: C, 47.75; H 4.28; N, 19.28%
Calcd for JerrJHerr]Nerr]S. 1.1 (Jerr]JHerr](Jerr]: C 47.59; H, 4.28;
N, 19.54% J[err] (DMBO) 3. 17-3.21 (#M-n), 4.46 (3H, s), 7.72 (1H s),
8.06 (1H, dd, J = 8.4 and 1.4Hz), 8.52(1H, s) mz (Cl+ NHerr]) 260 (M+H)+,

230. EXAMPLE 12 3-(2- Aminoe thyl)-5 -(1-
net hyl.tetrazol -5 -yl) benzo[ b]t hi ophene. Oxal ate. Step 1
11 12 .,
A” and A independently represent hydrogen,

methyl, ethyl, benzyl or amino; and
r¥2, g13, g%, R ana R'7 independentiy

represent hydrogen or Ci-¢ alkyl.

12 1x

When x1 represents A""~C, the group A is
preferably hydrogen or methyl.

Preferably, Rlz, rR* and r* each represents
hydrogen. Preferred values of R16 and R17 with respect to
formula ITA include hydrogen and methyl.

Another sub-~class of compounds according to the
invention is represented by the compounds of formula IIB,

and salts and prodrugs thereof:

2 5 NOV 1998




3- Cyanonet hyl - 5- (1-net hyl tetrazol -5-Yl) benzo[ b]thi ophene Fol | owi ng
the procedure of Exanple 11, Step .6, 0.666g (2.89mmvl)

3-methyl -5-(1-nethyltetrazol -5-yl) benzo[b]thi ophene was reacted with
0.515g (2.89mmol) of N bromosuccinimde and 38. 1ng of benzoyl peroxide
in 30mM of carbon-tetrachloride. The reaction m xture was evaporated in
vacuo and chronmat ographed on flash silica, eluting with 0-3%

met hanol / di chl or omret hane to give 0.532g30f crude 3-bronp-5-(1-

REPLAENMETSHEI ET - 60-

2 5 NOV 1998 nethyltetrazol -5-yl) benzo[b]fhiophene.

21 N
A \N/\
\, —
Y!—N
(l IB)
wherein

1

Y™ represents nitrogen or a%%.c;

n is zero, 1, 2 or 3:

B> represents oxygen, sulphur or N~R23:

A21 and A22 independently represent hydrogen,
methyl, ethyl or benzyl; and

R22, R23, R24, R26 and R2
represent hydrogen or Ci.-g alkyl.

22, R23 and R24 each represents

hydrogen. Preferred values of R26 and R27

formula IIB include hydrogen and methyl.

7 independently

Preferably, R

with respect to




The crude 3-brono-5-(1-nethyltetrazol -5-yl) benzo[ b]thi ophene (0.504g) was
reacted wwth 97.7ng (1.99mol) of sodiumcyanide in 1.5m of DMSO at
100[err]C for 2h. After cooling, the reaction m xture was poured into water .
(25m ) and extracted with dichloronethane (6 x 50m ). The conbi ned extracts
were dried (NaJerr]SO err]) and evaporated in vacuo to | eave 0.37g.

Chr omat ography on flash silica, eluting with 30-60% et hyl acet ate/ petrol eum
ether yielded 28.0nmg (4% of the title product. [err] (CDCl[err]) 4.00 (2H,
s), 4.23 (3H, s), 7.63 (1H, s), 7.73 (1~ dd), 8.08 (1H, d), 8.15 (1f[err],
d). - Step 2 3-(2-Amnoeth | )-5-( 1-methyltetrazol-5-yl)

benzo[ b] t hi ophene. Oxal at e. Fol | ow ng the procedure of Exanple 11,
Step 7, 26.1ng (0.102nmmol) of 3-cyanonethyl-5-(1-nmethyltetrazol-5-yl)
benzo[ b] t hi ophene in 2mM of THF was reacted with 0.36m (0. 36mmol) of 1.0M
bor ane-t et r ahydr of ur ab EWFEReX subT¢kass @f GARRAPNASH RCGRTALRGNhte| Ehea,

el uting w tbnvention is represented by the compounds of formula IIC,
and salts and prodrugs thereof: |

(rie)

wherein

y? represents nitrogen or A32—C;

zt represents nitrogen or CH;

n is zero, 1, 2 or 3;

B3 represents oxygen, sulphur or N—R33:

a3l ana a32
methyl or amino;

R31 represents —CHZ.CHR34.NR36R37 or a group of

independently represent hydrogen,

formula
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CHerr]C[err]/MeOH/ NHerr](aq) (60:8:1) gave 17.7ng (67% of the title
product as a colourless oil. The oxalate salt was prepared using oxalic
acid in nethanol/ether to give the title product oxalate as a white solid,
m p. 206-212[err]C Analysis found: C, 47.55; H, 4.05;

-61- N, 19.65% Calcd for CJerr]Herr]Nerr]S. 1.1 C2H204: C, 47.59; H,
4.28; N, 19.54% [err] (Derr]O 3.32-3.35 (2H, m, 3.40-3.44 (2H, m, 4.22
(3H, s)3_7.64 (1H, s), 7.73 (1H d, J<13B-4Hz), 8.19 (1H s), 8.22 (1H d,
8. 5Hz)". EXAMPLE 13

3-[2- (NN-D net hyl am no) et hYl ] -5-(2-nmet hYl tetrazol -5-yl)

32 3 34 36 7

R™“, rR3 . R77, R35, R and R3 independently
represent hydrogen or Cj-g alkyl.
Preferably, R32, R33 and R34 each represents

hydrogen. Preferred values of RBS, R36 and R37 include

hydrogen and methyl.

A still further sub-class of compounds according
to the invention is represented by the compounds of formula
IID, and salts and prodrugs thereof:

{ 41
' w R

/

N—N 4 R42

(110)
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benzo[ b] t hi ophene. Oxal at e. To a m xture of

-(2-am noet hyl )-5-(2-nethyltetrazol -5-yl) benzot bl t hi ophene (0.372g,

1. 43mmol ) and sodi um cyanobor ohydride (0.136g, 2.15mmol) in nethanol (3m) -
and acetic acid (0.247m, 4.30mml) cooled in an ice bath was added 38% w' v
f or mal dehyde sol ution (0.453m, 5.74mmol) in methanol (3m ) dropw se over
5mn and the m xture was stirred at tenperature for 3h. After this
time, saturated potassium carbonate soﬁal on (30m) was added and the

m xture was extracted with ethyl acetate (3 x 50m ). The conbi ned extracts
were evaporated in vacuo to | eave 0.53g. Chromat ography on flash silica,
eluting with 10-30% net hanol / di chl oronet hane, gave 0.335g (81% of the
title product as a colourless oil. The oxalate salt was prepared using
oxalic acid in nmethanol/ether to give the title product oxalate as a white
solid, mp. w&&eii;S[err]C Anal ysis found: C, 50. 52@ H 4.80; N, 18.28%
Calcd for Jerr]JHerr r 1 ; 50.92; H, 5.07; N,
18.56% [err] (DVBO ?e%gse s &Lg%%g&hqb&b A 4. 46 (3H s), 7.69

(1H, s), 8.06 (1H, ddn js=zer®.add 2 PR P; 8. 20 (1H d, J43:

2 01 9 B represents oxygen, sulphur or N-R
A%l ang a2 independently represent hydrogen or
methyl:;
R41 represents -CH2.CHR44.NR46R47 or a group of
formula :

r%2, r%3, r%**, r%%, R?® and RY7 independently

represent hydrogen or Cj-¢ alkyl.

Preferably, R42 43 and R44 each represents
4 .
hydrogen. Preferred values of R45 R46 and R 7 include
hydrogen and methyl.

2 5 NOV 1998




-62-  8.4Hz), 8.56 (1H s). 2 (Cl +, NH[err]-.)'. 288 ( M+H) +.

EXAMPLE 14 N. N- Di net hyl - 2-[ 5- (2- net hyl i m dazol - 1-ylnethyl)- 1H
i ndol -3-yl ] et hyl am ne Trisoxal ate 1.

1- (4- Nitrophenyl ) met hyl - 2- et hyl i m dazol e Sodi um hydri de (2. 45g;
61. Omol, 60% di spersion in oil) was added to a sol ution of

.2-met hyl i m dazol e (5.0g, 60.9mmmol )

-15-~-

Specific compounds within the scope of the
present invention include:
2-[5—(2-benzyltetrazol-s-ylmethyl)—1H-1ndol-3-
yYllethylamine; .
2-[{5-(1-benzyltetrazol- S—ylmethyl)-lﬂ-lndol 3-
Yllethylamine:;
N,N-dimethyl-2-[5~(1l-methyltetrazol-5-ylmethyl)-1H-indol-
3-yl)ethylamine; ) -
N,N-dimethyl-2-[5~(2-methyltetrazol-5-ylmethyl)-1H-indol-~
3-yllethylamine; :
N,N-dimethyl-2-({5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
Yljethylanine;
N,N-dimethyl-2-{5-(tetrazol-2-ylmethyl)-1H-indol-3~
yYllethylamine;
N,N~dimethyl-2~{5-(tetrazol-l-ylmethyl)-1H-indol~3-
yYllethylamine;
N,N~dimethyl-2-(5~(1-methyl-1,2,4~-triazol-5-ylmethyl)-1H-
indol-3-yljethylamine;
N,N-dimethyl-2-[5-(1~methyl-1,2,4~triazol-3-ylmethyl)-1H-
indol-3-yl}ethylamine:
N,N-dimethyl-2~[5-(1,2,3-triazol-1-ylmethyl)-1H-indol-3-
yYllethylamine:
3-(2-aminoethyl)~5-(1l-methyltetrazol-5-yl)-
benzo[bj}thiophene;

3-(2~aminoethyl)~-5-(2-methyltetrazol-5-yl) -
benzo[b]lthiophene;
3-(2-(N,N-dimethylamino)ethyl]~5-(2-methyltetrazol-5-
yl)benzo(b)thiophene;
N,N-dimethyl-2-{5-(2-methylimidazol-1l~ylmethyl)-1H-indol-
3-yl)ethylamine:
N,N-dimethyl-2-[{5-(imidazol~1-ylmethyl)-1H-indol-3-
vlljethylamine;

N,N-dimethyl-2-[5~ (2—methy11m1dazol l1-yl)-1H- 1ndol 3-
vYllethylamine;

REPLACEMENT SHEET
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in DMF (100m ). The m xture was stirred at roomtenperature for 0.25h

bef ore addi ng 4-nitrobenzyl brom de (13.2g, 61.0mvl) and heating at 110C
for 2h followed by stirring at roomtenperature for 16h. Water (200nm) and
ethyl acetate (500m ) were added, the aqueous separated and extracted with
ethyl acetate (2 x 500m ). The conbi ned extracts were washed with water (3
x 250m ), dried (MgSO4) and evaporated. The crude product was
chromat ogr aphed on silica gel eluting with Gifleerr]C[err]/MeOH (4% to give
the title-product (1.58g, 10.5%; [err] (360MHz, CDCl[err]) 2.34 (3H, s,
Me); 5.16 (2H, s, CHerr]); 6.67 (1H, d, J = 1.3Hz, Ar-H); 7.03 (1H, d, J =
1.3Hz, Ar-H); 7.19 (2H, d, J = 9.5Hz, Ar-H); 8.22 (2H, d, J = 9.5Hz, Ar-H).
REPLACEM S N,N-dimethyl-2-{5-23-dChydgetrazol-5-ylmethyl)~-1H-indol-

3~-yljethylamine;
N,N-dimethyl-2- [S-(1-ethyltetrazol-s-ylmethyl) 1H-1ndol-

3~yljethylamine:;
N,N-dimethyl-2-{5-(1,2,4-triazol-1-yl)-1H-indol-3~
yljethylamine;
l-methyl-4~(5-(2-methylimidazol-~1-yl)-1H-indol-3-
vllpiperidine;
1-methyl~4-{5-(1,2,4-triazol-1~ylmethyl)~1H~indol-3-
yllpiperidine;
4-{5-(2-methylimidazol-1-yl)-1H~indol-3~yl]piperidine;
4-{5-(1,2,4-triazol~1~ylmethyl)-1H-indol-3~-yl]piperidine;
3-{5-(2-methylimidazol-1~yl)-1H~indol-3-yl]pyrrolidine;
1-methyl-3~{5-(2-methylimidazol-1-yl)~-1H-indol-3~
vyllpyrrolidine;
4-{5-(imidazol-1~yl)-1H~indol-3-yl}piperidine;
4~(5-(1,2,3~triazol-1-yl)~1H~indol-3-yl}piperidine;
l-methyl-4~[5-(imidazol~-1-yl)-1H-indol-3~yl]piperidine;
l-methyl-4-{5~(1,2,3~-triazol~1-yl)-1H-indol~-3~-
vl]piperidine:
1—methy1—3-[5-(1,2,3-triazol-1-yl)-1H—indol—3-
yllpyrrolidine:; )
l-methyl~-3-[{S-(2-methylimidazol-1-ylmethyl)~1A~indol-~-3~
yllpyrrolidine:
l-methyl-3~-[{S5-(imidazol-1~yl)~-1H~-indol~-3~yl)pyrrolidine:;
l-methyl-3-({5-(1,2,4~-triazol-1-ylmethyl)-1H~indol~3-
vyl]lpyrrolidine;
l-methyl~-3-{5~(imidazol-l1-ylmethyl)-1H~indol-3-
yllpyrrolidine;
N,N-dimethyl-2-{5-(2~aminoimidazol-1-yl)-1H~indol-3-
Yllethylamine;
N,N-dimethyl-2-{5~-(2-aminoimidazol-1~ylmethyl)~1H~-indol-

3-yllethylamine; PR
Rﬂﬁtﬁgﬁﬁf}f‘ EEET
25 NOV 1998




- 63- 2. N N-Dinethyl-2-[5(2-nethylinmn dazol i vlnethyl)
I ndol - 3-vl)ethyl am ne Tri soxal ate Pr epar ed )

4-ni trobenzyl i m dazole using the general proceduré
5. The trisoxalate salt was prepared, np 160-163C
C, 50.57; H 5.25; N, 10.60. Cerr]Herr]Nerr].2.B
50.79; H 5.21; N, 10.48%; me 282 (M+); 8 (360M+E
Me); 2.92 (6H, s, Nwe2); 3.25 (2H, t, FXF-7. 3Hz, CH2)

7.3Hz, CHerr]); 5.42 (2H s, CH err]); 7.18 (1H
7.31-7.40 (2H, Ar -

7.66 (1H, -m@t@yl-zk%s (1 2 —trf;zol 1-y1meg§x%é EHIgn&ol-g 4k, Arlﬂ
NN-D.nethvryﬂjéﬁhynaﬂaaeb- | -yl methyl - | Hindol-3- yl]ethyl am ne Bi soxal ate
and salts and prodrugs'thereof. |

. The invention also provides pharmaceutical
compositions comprising one or more compounds of this

err] O ;{ (fFound:

Vﬁﬁﬂwr

invention in association with a pharmaceutically
acceptable carrier. Preferably these compositions are in
unit dosage forms such as tablets, pills, capsules, -
powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops,
ampoules, auto-injector devices or suppositories; for
oral, parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or
insufflation. For preparing solid compositions such as
tablets, the principal active ingredient is mixed with a
pharmaceutical carrier, e.g. conventional tableting
ingredients such as corn starch, lactose, sucrose,
sorbitol, talc, stearic aciq, magnesium stearate,
dicalcium phosphate or gums, and other pharmaceutical
diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a
compound of the present invention, or a non-toxic
pharmaceutically acceptable salt thereof. When referring
to these preformulation compositions as homogeneous, it
is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be
readily subdivided into equally effective unit dosage
forms such as tablets, pills and capsules. This solid
preformulation composition is then subdivided into unit
dosage forms of the type described above containing from
0.1 to about 500 mg of the active ingredient of the
present invention. The tablets or pills of the novel
composition can be coated or otherwise compounded to

provide a dosage form affording the advantage of



Prepared fromim dazol e and 4-nitrobenzyl brom de using the procedure
described for Exanple 5. The bi soxal.ate salt was prepared, 165-166C
(MeOH Et[err]O; (Found: C, 53.30; H 5.34; N, 12.18.

CerrJHerr]Nerr]2.05 (Cerr]JHerr](err]) requires C, 53.30; H 5. 36; N,
12.37%; [err] (360MHz, D20) 2.92 (6H, s, Nwe2); 3.24 (2H, t, J = 7.7Hz,

CH err]); 3.48 (2H, t, J = 7.7Hz, CH2): 5.50 (2H, s, CHerr]); 7.27 (1H,
dd, J = 1.5 and 8.4Hz, Ar-H); 7.37 (1H-¥-=Ar-H); 7.45 (1H s, Ar-H); 7.49
(1H, s, Ar-H); 7.56 (1H, d, J = 8.4Hz, Ar-H); 7.75 (1H, s, Ar-H); 8.78
(1H, s, Ar-H). NOV

1998 prolonged action. For example, the tablet or pIARLAGHRIVENT

SHEET comprise an inner dosage and an outer dosage component,
the latter being in the form of an envelope
over the former. The two components can be separated by
an enteric layer which serves to resist disintegration in
the stomach and permits the inner component to pass
intact into the duodenum or to be delayed in release. A
variety of materials can be used for such enteric layers
or coatings, such materials including a number of
polymeric acids and mixtures of polymeric acids with such
materials as shellac, cetyl alcohol and cellulose
acetate.

The liquid forms in which the novel
compositions of the present invention may be incorporated
for administration orally or by injection include aqueous
solutions, suitably flavoured syrups, agueous or oil |
suspensions, and flavoured emulsions with edible oils
such as cottonseed o0il, sesame o0il, coconut o0il or peanut
oil, as well as elixirs and similar pharmaceutical
vehicles. Suitable dispersing or suspending agents for
aqueous suspensions include synthetic and natural gums
such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-
pyrrolidone or gelatin. "

In the treatment of migraine, a suitable dosage
level is about 0.01 to 250 mg/kg per day, preferably
about 0.05 to 100 mg/kg per day, and especially about
0.05 to 5 mg/kg per day. The compounds may be
administered on a regimen of 1 to 4 times per day.

The 1,2,4-triazole compounds of this invention
may be prepared by a process which comprises reacting a
reactive derivative of a carboxylic acid of formula

R3a-CO;H with a compound either of formula III or of

formula IV, or a salt thereof: REPLACENE%“1SHEET
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- 64- EXAMPLE 16 N

, N-Di met hyl - 2-[5-(2-nethyli m dazol - 1-yl)-1Hindol-3- yl]ethylam ne

Sesqui oxal at e 1. 1-(4-Nitrophenyl)-2-methylim dazole Sodi um
hydri de (4.87g, 122. O0mmol, 60% di spersion in oil mag,agggd to a solution
of 2-nethylimdazole (10g, 122. Omol) in DW (lllfﬂx,ﬁ, : 3”ﬂﬁﬁ room
tenperature for 0.25h. 1- Fluoro-4-nitrobenzene el B ”*ﬁl) was
added to the reaction mixture and stl%-ed at r oo fenperature fqr §16h.
Water (150m ) and ethyl acetate (250nm) were added 2H:NOYUB88s [sqpar at ed
and extracted with ethyl acetate (3 x 150m ). THe [combi ned extrdctls were
washed with water (3 x 150m ), dried (NaJerr]SOJerr]) and evaporatied to
give the desired product (11.5g, 47%; [err] (36G8M Z Lrel) 2. 24 (3H
s, Me); 7.06 (1H, d, J = 1.5Hz, Ar-H); 7.10 (1H, d, J = 1 5Hz, Ar-H); 7.50
(2H, d, J = '

b . .
NHR NH
N,/ N’, 2
1 ¥
c | . c
RS KRH, RS “NHR®
(i) (1v)

wherein one of R?, RP and R¢ is a group of formula Al,
another is a group of formula A%, and the third is a
group of formula -E-F, as defined with reference to
formula I above.

Suitable reactive derivatives of the acid
R2-CO;H include esters, for example Ci., alkyl esters:
thioesters, for example pyridylthiocesters: acid
anhydrides, for example (R2-C0)20; acid halides, for
example acid chlorides; orthoesters; and primary,
secondary and tertiary amides.

A preferred reactive derivative of the acid
R®>-CO2H is the iminoether derivative of formula V:

NH.HCI
I

c
RO~ R

(V)
where R iS‘CLq alkyl.

The reagent of formula III may be generated in
situ in the reaction mixture. For example, the reaction
may be effected by treating a compound of formula V above
with an alkyl hydrazine, e.g. methyl hydrazine, followed
by a suitable carboxylic acid such as formic acid.



9.5Hz, Ar-H); 8.38 (2H, d, J = 9.5Hz, Ar-H). 2.

NN D et hyl - 2-[5-(2-nmet hyl i m dazol - 1-yl)- | Hindol-3- yllethylam ne
Sesqui oxal at e Prepared fromthe precedi ng 4-nitrophenyl imdazole
using the procedure described for Exanple 5. The sesqui oxal ate salt was
prepared, np 185-186[err]C (i PAMeOH); (Found: C, 56.17; H  5.99; N,
13.46. (Jerr]JHerr]Nerr].1.55 (C2H204). 0.1 EtOH requires C,
REPACEENT SHEET -20-

2 5
NOV 1998 -65-  56.19; H, 5.79; N,

13.58%; 8 (360MHz, Derr] O 2.55 (3H_.s, Me); 2.93 (6H, s, NMe[err]); 3.26
(2H, t, J = 7.4Hz, CH2): 3.51 (2H t, ¥ =

The reaction is conveniently carried out by
heating the reagents together, optionally in a solvent,
for example tetrahydrofuran, dimethylformamide or a lower
alkanol such as ethanol, propanol or isopropanol, at
about 20°C to 100°C for about 1 to 6 hours.

Where R®* is a group of formula -E-F and the
group F is an indole moiety of structure FC as defined
above, the reactive derivative of a carboxylic acid of

formula HO,C-E-F may be prepared by reacting a compound
of formula VI:

Q-E

NH=NH,

(vi)

wherein Q represents a reactive carboxylate moiety, and E
is as defined above; with a compound of formula VII or a
carbonyl-protected form thereof:

(0]
zz/u\\\,,/RH
R
(vit)

wherein R? is as defined above and R'' corresponds to the
group R! as defined above or represents a group of
formula —-CH;3.CHR*D!', in which R* is as defined above and D!
represents a readily displaceable group: followed, where

required, by N-alkylation by standard methods to
introduce the moiety R3.

25 NOv 1998




7.4Hz, CH2); 7.30 (1H, dd, J =.2.0 and 8.7Hz, Ar-H); 7.48 (1H d, J
2.1Hz, Ar-H); 7.51-7.53 (2H, m Ar-H)? 7.70 (1H, d, J = 8.7Hz, Ar-H); 7.79
(1H, d, J = 2.0Hz, Ar-H). BXAMRLE.. 17

N. N-Di nethyl -2-[5-(1.2.4-triazol -lylmethyl)- | Hindg] ﬁ,ﬁ@ﬁ'}/@ﬁﬁy&w :

Succi nate. Procedure B A solution of
1- (4- hydrazi nophenyl ) met hyl -1, 2, 4-tri azol e di hydrochl
Exanple 5 step 3) and 4-N N dinet hyl agynobut anal dj m
11. 2mol ) in 4% aqueous sul phuric acid (70m ) was hgak
After the reaction m xture was cooled to roomtenpefature, e acetjat e

(200m ) was added and the aqueous basified wth K[ eFs - ueous
was separated and extracted further with ethyl acetate (2 x 150m ). The

nmbi ned organi cs wer esi due
g(r)\rolmat ograghed on sil esl‘g%tgglégéﬁ?% w Ch CH| e%gﬁerr%%%NH[err]
(30:8:1) toqmRouNgds t?fI@WFBEOVEI( dnoiydesdthe thitkiacrtakadt was

prepared by keddiX iderDfaig@suti on of succinic aC| d (0.27g, 2. Smml) in

I 0.61 2. 3mol
. methanol (3m) to a Sqi'ﬁjélggaglly gltsrpllaa%:oea%l(e group-D' in t e

compounds of formula VII suitably represents a halogen
atom, preferably chlorine. When the moiety R in the
compounds of formula VII is a group of formula

~CHz.CHR*D!, the substituent D! is displaced in situ under
the prevailing reaction conditions to afford a final
product of formula I wherein R' represents a group of
formula —-CHz.CHR‘.NH;, The terminal amino group can
subsequently, if desired, be further elaborated using
techniques known from the art to give a compound of
formula I wherein R! represents the required group of
formula -CH,.CHR*.NRéR’.

The reaction of compounds VI and VII may be
carried out in a single step (Fischer indole synthesis)
or by an initial non-cyclising step at a lower
temperature to give a compound of formula VIII:

Q-t

B R11
e

N
| r?
H

(vitr)

wherein Q, E, R? and R'! are as defined above; followed by
cyclisation using a suitable reagent, such as a
polyphosphate ester, to give a compound of formula Q-E-F.

The hydrazines of formula VI may be prepared
from the corresponding anilines of formula IX:



met hanol (5m ). The sol vent was renoved.under vacuum and the resultant
product recrystallised fromisopropyl al cohol, np

- 66- 118-120C;, (Found: C, 58.76; H, 6.27; N, 17.79.
Cerr]Herr]Nerr].Cerr]Herr]derr] requires C, 58.90; H 6.50; N,

18. 08%) . EXAMPLE 18 |
N. N- Di net hyl - 2-[5- (1, 2, 4-triazol - 1-yl met hyl ) - | H-i ndol y@—ytjettamhe.
Benzoat e | - ” REPLACEMENT SHEET
25 NOV 1998
Q-€ | .
NH,
(1x)

wherein Q and E are as defined above; by diazotisation
followed by reduction. Diazotisation is typically
carried out using sodium nitrite/conc. HCl and the
resulting diazo product reduced in situ using, for
example, tin(II) chloride/conc. HCl or sodium
sulphite/conc. HCl.

The anilines of formula IX may be prepared by

reduction of the corresponding nitro compounds of formula
X:

NO,

(x)

wherein Q and E are as defined above: typically by
catalytic hydrogenation or using tin(II) chloride.

Where they are not commercially available, the
nitro compounds of formula X may be synthesized by
standard methods well known to those skilled in the art.

Where R? is a group of formula -E~-F and the
group F is an indazole moiety of structure FB as defined’
above, the reactive derivative of a carboxylic acid of
formula HO,C-E-F may be prepared by the cyclisation of a
compound of formula XI:



The benzoate salt of NN-dinethyl-2-[5-(1,2,4-triazol -
yl met hyl ) -1 Hi ndol - 3-yl ] et hyl am ne was prepared by addltlon of a solutlon
of benzoic acid in diethyl ether to a solution of the free base in
et hanol /diethyl ether (1:4). The precipitated salt was recrystal Ilsed from
ethanol, np 178-180[err]C, (Found: C, 67.28; H, 6.55; : "
CerrJ]Herr]Nerr]-Cerr]Herr]CJerr]Hrequires C, 6 SR
17.89%; [err]H NVR (360MHz, D20) [err_1%i< 92 (6H, s, NI 2); 3. t, J
= 7.3Hz, CH2): 3.46 (2H, t, J [err]);: 5.59 (212 BNOWHRs r1)
7.22 (1H, dd, J = 1.6 and 8;4Ft Ar-FD; 7.36 (1H, s, [A-H); 7.44-7.58 {4H,
m Ar-H); 7.65 (1H, s, Ar-H); 7.87-7. 91 (2H, m Ar-H) 8.060 (ITH §™Ar{H;
8.54 (1H, s, Ar-H). - Rl EXAMPLE.1Q
N. N-Di et hyl - 2-[5- (2-ethyl tetrazol -5yl nehtyl) -1 Hindol-3- vllethylam ne.
Oxal at e Prepar gd.gs desqri beJor Exanple 3, using ethyl iodide.

s 40M2PErr] C, (Found: C, 55.71;

(x1)

wherein Q, E and R! are as defined above; and D2

represents a readily displaceable group: followed, where
required, by N-alkylation by standard methods to
introduce the moiety R3.

The cyclisation of compound XI is conveniently
achieved in a suitable organic solvent at an elevated
temperature, for example iﬁ a mixture of m-xylene and
2,6-1lutidine at a temperature in the region of 140°C.

The readily displaceable group D? in the
compounds of formula XI suitably represents a Ci«
alkanoyloxy group, preferably acetoxy. Where D? in the
desired compound of formula XI represents acetoxy, this
compound may be conveniently prepared by'treating a
carbonyl compound of formula XII:

R‘l

Q-t %0
NH,

(x11)

wherein R!, E and Q are as defined above: or a protected
derivative thereof; with hydroxylamine hydrochloride,
advantageously in pyridine at the reflux temperature of
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21. 35. C[err]H[err]N[err].C[err]H[erij{err] reqﬁifes C, 55.

21.64%; [err]H NMR (360MHz, D20) [err] 1.54 (3H,
(6H, s, NMe2): 3.21 (2H, t, J = 7.4Hz, CHerr]); 3.47 (2H, t, J = 7.4Hz,

CHerr]); 4.34 (2H, s,

CHerr]); 4.64 (2H, q, J =

7.17 (1E, dd, J = 1.5 and 8.4Hz, Ar-H): 7.33 (1H,
8.4Hz, Ar-H): 7.59 (1H, s, Ar-H). _24-

t,

7

67- H 6.26; N,
J =7.4Hz, CH3); 2.91
A4Hz, CHerr]CH err]);

Ar-H): 7.48 (1H, d, J
EXAMPLE 20

.the solvent; followed by acetylation with acetic
anhydride, advantageously in the presence of a catalytic
quantity of 4-dimethylahinopyridine, in dichloromethane

at room temperature.

The N-formyl protected derivative of the

intermediate of formula XII may be conveniently prepared

by ozonolysis of an indole derivative of formula XIIIX:

rR!
Q-E

N
{
H

(X111)

wherein R!, E and Q are as defined above; followed by a

reductive work-up, advantageously using dimethylsulphide.

The indole derivative of formula XIII may be

prepared by methods analogous to those described in the

- accompanying Examples, or by procedures well known from

the art.

In an alternative process,

the triazole

compounds according to the invention may be prepared by a

method which comprises reacting a compound of formula

XIV:

REPLACEMENT SHEET

25 NOV 1998

66; H 6.23; N



N. N-Di net hyl -2-[5- (1 -ethyltetrazol -5-Yl nethyl)-1Hindol-3- Yl]ethYl am ne.
Oxal ate Prepared using the procedure described for Exanple 4, using
et hyl iodide. The oxal ate salt was prepared, np 179C (MeOH Et[err] O ;
(Found: C, 55.59; H, 6.23; N, 21.49. Cl6Herr]Nerr].Cerr]Herr]O[err]
requires C, 55.66; H, 6.23; N, 21.64%; [err]H NVR (360MHz, D20) 8 1.32
(3H, t,-J = 7.4Hz, CH3); 2.90 (6H, s, Nwe2); 3.21 (2H, t, J = 7.4Hz, CH2);
3.46 (2H, t, J = 7.4Hz, CHerr]); 4.38<2384 q, J = 7.4Hz, CHerr]); 4.47
(2H, s, CHerr]); 7.14 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.35 (1H, s,
Ar-H); 7.50 (1H, d, J = 8.4Hz, Ar-H); 7.53 (1H, s, Ar-H).

EXAMPLE 21 NN-Di net hyl -2-[5-( 1,2, 4-triazol-_1-yl)- 1H i ndol - 3-
yl ] et hyl am ne. Bi soxal ate A‘ : PT O yaw, HE
2 5 NOV 1998 a j

q,’w"s\ QIE_F

X7\ Ry 25 MOV 1998
<
Hal/Y\‘af:_-_:zc :
(X1v)

wherein A!', E and F are as defined above, Hal represents
halogen, and two of V3, W2, X®, Y2 and Z°%, to one of which
the group Hal is attached, represent carbon and the
remainder represent nitrogen; with a reagent which
provides an anion ~A?, where A? is as previously defined.

Reagents which may provide the anion ~A? _
include Grignard reagents A2MgHal (where Hal = halogen):
organocuprate reagents such as LiA%Cu; organolithium
reagents A2Li; or compounds which stabilise the anion by
means of an adjacent activating group such as an ester or
enolisable ketone function. In this case, the adjacent
ester or ketone function may be retained after the
process is complete, or may be removed. For example, an
ester moiety may be hydrolysed and decarboxylated.

The 1,2,3-triazole comp;unds aécording to the
present invention may be prepared by a process which
comprises the cycloaddition of an alkyne of formula
R3~-C=C-RY? with an azide of formula R¢-N3, where R?, RP and
R¢ are as defined above.

The cycloaddition reaction may be conveniently
effected in a suitable solvent such as tetrahydrofuran,
ideally by heating in an autoclave for 8 hours.

The tetrazole compounds in accordance with the
invention may be prepared by a process which comprises

the cycloaddition of a nitrile of formula N=C-R4 with an



- 68- 25 Prepared as described for Exanple, 1 sodium
derivative and 1-fluoro-4-nitrobenzene. The bisoxal ata.salt_was prepar
np 210C (MeOH Et[err]O; (Found: C, 50.11; H 4.78; 3704 /oy

Clerr]Herr]Nerr]. LQ(qmﬂHwH]qmq)raMr& ;
16.43%; [err]H NVR (360MHz, D20) 8 2.92 (6H, s, NweR)

ed,

2 2; N,

7.4Hz, CHerr]); 3.50 (2H, t, J = 7.4Hz, CHerr]); 7.
(1H, dd, J = 2.0 and 8.7Hz, Ar-H); 7.63 (1H, d, J =
d, J = 2.0Hz, Ar-H); 8.36 (1H, s, Ar-H}-2692.05 (1H, s
EXAVPLE 22 ‘

azide of formula Re-Ns, where one of RY and R*® represents a
group of formula A! and ‘the other is a group of formula
-E-F, as defined previously.

The cycloaddition reaction is conveniently
effected by héating the reactants together at an elevated
temperature, e.g. a temperature in the reglon of 150°C,
in a suitable solvent such as N—methylpyrrolld-z—one,
advantageously in the presence of triethylamine
hydrochloride. The product obtained from the
cycloaddition reaction will generally be a mixture of
isomers substituted by the A' group at positions 1 and 2
of the tetrazole ring, corresponding to structures IL and
IM respectively as defined above. These isomers may
conveniently be separated using conventional techniques
such as chromatography.

In an alternative process, the tetrazole
compounds of the invention may be prepared by a method
which comprises reacting a compound of formula Re-L with
a tetrazole derivative of formula XV:

(XV)

wherein one of RY and R® represents a group 6f formula A'
and the other is a group of formula -E-F, as defined
above, and L represents a suitable leaving group; in the
pPresence of a base such as triethylamine.

The leaving group L suitably represents
halogen, e.g. bromine or iodine, or a sulphonate
derivative such as tosylate or mesylate.

7. 47
(1H,



4-[5-(2-Methylimdazol- 1-yl)- 1Hindol-3- yl]-N nethylplperldlne
Bi soxal ate sesqui hydrate A sol ution of

N- et hyl - 4- (f or nyl met hyl ) pi peri dine (0.25g, 1.8nmmol) and
4- (2- et hyl i m dazol yl ) phenyl hydrazi ne hydrochlorldﬁﬂ 4 in 4%
Herr]SOerr] (25m) was heated at reflux for 16h i A4 ol ed
to roomtenperature, basified with Klerr]J]CJerr] sql ytion and extrhctjed
with CHerr]CJ[err] (3x 75m ). The corBF7Red extractswed § NOY 9998
(Na[err]SO err]) and evaporated and the residue putiflied by chronatofjiraphy
on silica-gel eluting with CHerr]C[err]/EtOH/ NH ¢rr| (b0: 8- Iy t0 g}jve the
title-conpound (0.12g). The bi soxal ate sesqui hydra salt was prepargpd, np
65- 70C (hygroscopic); (Found: .C, 52.97; H, 5.51; N, 11.07.

Esg” T 00er ) O R £ BhfoRIERLs) Coastlpic s 47,
. 2.31- 2. 40 §@itableCHRPardGEq3ent, €H3); agetonitpile, at room |
tenmperature.

The tetrazole derivatives of formula XV may be
prepared by cycloaddition of a nitrile of formula N=C-RS
with sodium azide, advantageously under the conditions
described above for the reaction between the nitrile

=C~R% and the azide R®-N3; followed by acidification with
a mineral acid such as hydrochloric acid.

In a further process, the compounds according
to the invention wherein the group F is an indole moiety
of structure FC as defined above may be prepared by a

method which comprises reacting a compound of formula
XVI:

(XV1) -

wherein Vv, W, X, Y, Z, A', A? and E are as defined above:
with a compound of formula VII as defined above, or a
carbonyl-protected form thereof, e.g. the dimethyl acetal
or ketal; followed, where required, by N-alkylation by
standard methods to introduce the moiety R3.

As with that between compounds VI and VII, the
reaction between compounds XVI and VII may be carried out
in a single step (Fischer indole synthesis) or by an

initial non-cyclising step at a lower temperature to give
a compound of formula XVII:



- 69- CHerr]); 3. 20- 3. 27 (3H, nt CH and CH2); 3.64-3.68 (2H m CHerr]);
7.28 (1H, dd, J = 2 and 8.7Hz, Ar-H); 7.44 (1H s, Ar-H); 7.48 (1H d, J =
2Hz, Ar-H); 7.53 (1H, d, J = 2Hz, Ar-H); 7.69 (1H d, J = 8.7Hz, Ar-H);

7.81 (1H d, J = 2Hz, Ar-H). EXAMPLE 23
4-15-(1,2,4-Triazol - 1-ylmethyl)-1Hindol-3-yll-N nethyl pi peridine.
Oxal ate A solution of N-nethyl-4-(fornylnmethyl)piperidine (0.1g,

0. 71nmol ) and 4-(1,2,4-triazol yl net hyl)phenyl hydrazi ne yar-ochl-ori.de.
(0.185g, O0.71mmol) in 4% Herr]SOerr] w8 heat ed at remﬁﬁﬁ’ﬁh JHEET
m xture was cooled to roomtenperature, basified with K efrTCOerrt '
solution and extracted with CHerr]CJ[err] (2 x 100m). Theﬁ%?@%gduct
was chromat ographed on silica-gel eluting with CH2C 2/ & 0 tjo
give the title-

(XV11)

wherein Vv, W, X, Y, 2, A', A%, E, R? and R" are as defined
above; followed by cyclisation using a suitable reagent,
e.g. a polyphosphate ester.

The hydrazines of formula XVI may be prepared

from the corresponding anilines of formula XVIII:

- NH,
(XV111)

wherein V, W, X, ¥, 2, A', A? and E are as defined above;
by methods analogous to those described above with
reference to the compounds of formula IX.

The anilines of formula XVIII may be prepared
from the corresponding nitro compounds of formula XIX:



conpound (60ny).
58.61; H, 6.03; N, 17.94.
58.96; H, 6.38; N, 17.56%;

The oxal ate salt was prepared,

np 218- 220C, (Found: C,
1.02 (C2H204) requires C,

Cerr]Herr]Nerr].
[err]H NVR (360MHz, Dlerr]O [err] 1.88-2.02

(2H, m CH2): 2.20-2.34 (2H, m CHerr]); 2.92 (3H 3—1Q. 3. 24
(3H m CH and CH2): 3.60- 3.64 (2H m CH2): 5.51 REEfEZEﬁﬁbka 1 (1H
dd, J = 1.5 and 8.4Hz, Ar-H); 7.26 (1H, s, Ar-H: A.91 (IR 4, T =18]4Hz,
Ar-H; 7.69 (1H, s, Ar-H); 8.05 (1H, s, Ar-H); 8.5 (1 r
E 5 "I 1998 -29- - 01*29”0’“993

R

\{&x -t
,//»(’ ‘v
NO,
(X1X)

wherein Vv, W,

X, Y, 2, A', A2 and E are as defined above;

by methods analogous to those described above with
reference to the compounds of formula X.

The nitro compounds of formula XIX may be
prepared by a variety of methods which will be readily

apparent to those skilled in the art.

For example, where

V represents a nitrogen atom, the relevant compounds of
formula XIX may be prepared by reacting the anion of a
compound of formula XX with a compound of formula XXI:

(xXx)

wherein W, X,

D’ represents

p3-E

NO,

(XX1)

Y, Z, A', A2 and E are as defined above,

a readily displaceable group.

and

Where compound XX is a triazole or tetrazole

derivative,

carrying out

triethylamine.

derivative,

generated if

hydride using N,N-dimethylformamide as solvent.

the anion thereof may be generated by

the reaction in a base such as

Where compound XX is an imidazole

the anion thereof may conveniently be

the reaction is carried out in sodium

Where



EXAMPLE, 24 )
1H4-[ 5- (2- Met hyl i m dazol -1 -yl )-1Hindol - 8-3l] - pi peridi ne. Bisoxalate

di hydrat e 1. 4-[5-(2-Methylimdazol- |-yl)- 1Hindol-3-yl]-

benzyl pi peri di ne Pr epar ed fron1N—benzyI-4-(for;gﬂ~ -hﬂl)plpegﬁrine
usi ng the procedure described for Exanple 22; 1H NWVR [(S4O4% ,Aaaofﬁﬁﬁﬁ])
[err] 1.80-1.94 (2H, m CHerr]; 1.98-2.06 (2H, m CH rr]) 2.14- 2.
(2H, m CH2); 2.33 (3H, s, CHerr]); 2.7639-85 (1H, ﬁg@2@§50& 2H,
m CHerr]); 3.60 (2H, s, CHerr]); 7.03-7.10 (4H, m{ Ar- }3 {3

(5H m Ar-H); 7.41 (1H d, J = 8.5Hz, Ar-H); 7.52 (IH—do3 —J.%'HZ""
Ar-H); 8.30 (1H, br s, NH). 2. o
1H 4-f5-(2-Met hyl i mi dazol -1-yl)-1Hindol -3-yl]- piperidine. Bisoxalate
di hydrate salts of the compounds of formula XX are commercially

available, e.g. the sodium salt of 1,2,4~triazole, these
are advantageously utilised in N,N~dimethylformamide
solution in place of the compounds of formula XX
themselves, with no requirement in this instance for
additional base to be present in the reaction mixture.

The readily displaceable group D’ in the
compounds of formula XXI is suitably a halogen atom,
preferably bromine; except when the moiety D3 is attached
directly to the aromatic ring, i.e. when E represents a
bond, in which case D} is preferably fluorine.

Where they are not commercially available, the
nitro compounds of formula XXI above may be prepared by
procedures analogous to those described in the
accompanying Examples, or by methods wéll known from the
art. |

In an alternative approach to the 1,2,4-
triazole derivatives, the nitro compounds of formula XIX
may be prepared from those of formula X above by
appropriate modification of the moiety Q using, for
example, methods analogous to those described above with
reference to the compounds of formulae III and IV. Thus,
for example, since Q in the compounds of formula X
represents a reactive carboxylate moiety, the compounds
of formula XIX-hay be prepared therefrom by reaction with
a compound of formula A2-C(=NNHA')NH; or AZ-C(=NNH)NHA'.

In a still further process, the compounds
according to the invention wherein the group F is an
indazole moiety of structure FB as defined above may be
prepared by a method which comprises cyclising a compound
of formula XXII:



To a solution of ammonium formate (0.32g, 5.07mmol) and 4 -[5-( 2-nethyl

I mdazol- |-yl )- | Hindol-3-yl] -Nbenzylpiperidine (0.4g, 1.08mmol), in
met hanol (40m ) was added Pd/C (10% 0.4g) and the m xture stirred at
60[err] C for 3h. The catal yst was renoved by filtration through celite and
the solvent renoved under vacuum The residue was takep-up into Herr]O

(30m ), basified with NH3 solution and extracted with -%&&Eﬁ@?f%ﬁﬁﬁff

100m ). The conbined extracts were dr43ad- (Na[err] SO er
-71- evapor ated and the resi due chromat ographed thr 3% si lica-gel

.

eluting with CHerr]Cl[err]/MeOH/ NH err] (30:8:1) to g 2 NGY-TP8d
pi peridine (0.2g). The bisoxalate dihydrate salt was prepared, np 80[4rfq] C
(hygroscopic); (Found: C, 50.53; H 5.54; N, 10.87. Clerr]JHerr]Nerr
2(Cerr]Herr]err]).2.2H20 requires C, 50.43; H 5. A4N-11.20%-ledr]H

NVR (360MHz, D20) [err] 1.91-%403 (2H, m CHerr]); Rl
Exg%\ P
XY N-D2
RIS
NH,
(xxt1)

wherein v, W, X, Y, Z, A!, A2, E, R! and D? are as defined
above; followed, where required, by N-alkylation by
standard methods to introduce the moiety R3.

As with the cyclisation of compound XI, that of
compound XXII is conveniently achieved in a suitable
organic solvent at an elevated temperature, for exanple
in a mixture of m-xylene and 2,6-lutidine at a
temperature in the region of 140°C.

The compounds of formula XXII may, for example,

be prepared from the corresponding compound of formula
XXIIX:

Al R!
X; 3y 0
R

NH,

(XXt01)

wherein Vv, W, X, Y, Z, A', A2, E and R! are as defined
above; or a protected derivative thereof; which in turn

may be prepared from the corresponding compound of
formula XXIV:



2.30-2.34 (2H m CHerr]); 2.55 (3H, s, CHerr]); 3.19-3.36 (3H m CH and
CH2)"; 3.55-3.62 (2H, m CHerr]); 7.28 (1H, dd, 2J = 1.2 and 8.6Hz, Ar-H);
7.44 (1H, s, Ar-H); 7.47 (1H, d, J = 2.0Hz, Ar-H); 7.52 (1H, d, J = 2.0Hz,
Ar-H); 7.69 (1H, d, J = 8.6Hz, Ar-H); 7.82 (1H, d, J = 1.2Hz, Ar-H).
EXAMPLE 25 | H4-[5-(1, 2,4-Triazol-1-ylnmethyl)-1 Hindol-3-yl]-

pi peridi ne. Oxal ate Prepared from

N-benzyl - 4- (fornyl met hyl ) pi peridine and 432.(1, 2, 4-triazolyl met hyl) phenyl
hydr azi ne di hydrochl ori de using the procedures descri bed
and 24. The oxalate salt was prepared, nmp 272[err]C (Fouﬁdﬂqgujﬂ@ﬂgfs
5.56; N, 18.79. (err]Herr]Nerr].(err]Herr]Jerr] requifres—¢

H 5.70; N, 18.86%; 1H NWVR (360MHz, D20) [err] 1.86-1.9§ (

CH err]); 2.24-2.28 (2H, m CH2); 3.15-3.36 (3H m CH add c&ﬂ?ﬂ%ﬂa_-
3.56 (2H, m CHerr]); 551 (2H s, CHerr]); 7.21 (1H dd, =16 _and
8.5Hz, Ar-H); 7.27 (1H, & Ar-H); 7.52 (1H, d, J = 8.5Hz, [Ar-H); 7.70 (IH

d, J' = 1.6Hz, Ar-H); 8.09 ( Hu\s }{H); 8.60 {1H, s, Argt—H N
XN RV
z/\(--" l
A Y=-1
N
I
(XxX1v) H

wherein Vv, W, X, Y, 2, Al, A?, E and R! are as defined
above; using methods analogous to those described above
with reference to the compounds of formulae XII and XIII.
Thus, for example, since Q in the compounds of formula
XIII represents a reactive carboxylate moiety, the 1,2,4-
triazole derivatives of formula XXIV may be prepared
therefrom by reaction with a compound of formula
A2-C(=NNHA')NH? or A2-C(=NNH;)NHA!.

In a yet further process, the compounds
according to the invention wherein the group F is a
benzofuran or benzthiophene moiety may be prepared by a
method which comprises cyclising a compound of formula
XXV:

(XXV)

wherein v, W, X, ¥, Z, A', A?, E and R? are as defined
above, B? represents oxygen or sulphur, and R?
corresponds to the group R! as defined above or

represents a precursor group thereto as discussed below:
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1H 3-[5-(2- Met hyl i m dazol -1-yl)-1Hindol -3-yl]-pyrrolidine. Bisoxalate
1. 3-[5-(2-Methylimdazol-1-yl)-1Hindol-3-yll-N benzyl pyrrolidine
-33-
followed, where required, by conversion of the group R21
into the desired group R! by conventional means.

The cyclisation is conveniently effected by
using polyphosphoric acid or a polyphosphate ester,
advantageously at an elevated temperature.

The compounds of formula XXV may be prepared by

reacting a compound of formula XXVI with a compound of
formula XXVII: '

1
X{_QEV//
LY ,‘I
2/<.v'
A Y—1 ' Ha l R2
BY-H
(XXv1) (XXVIl)

wherein v, W, X, Y, 2, A', A%, E, B?, R? and R?! are as
defined above, and Hal repesents halogen.

The reaction is conveniently effected in the
presence of a base such as sodium hydroxide.

The hydroxy and mercapto derivatives of formula
XXVI may be prepared by a variety of methods which will
be readily apparent to those skilled in the art. In one
such method, the anion of a compound of formula XX as

defined above is reacted with a compound of formula
XXVIII:

D3-¢

g ormremarrty T OT - i —r\.‘

a_ §
o 25 KOV 9% |

(XXVILT)




Prepared from N-benzyl -3- (fornyl nethyl)pyrrolidine and 4-(2-

nmet hyl i m dazol yl ) phenyl hydrazi ne hydrochl ori de as descri bed for Exanple
22;- 1[err] NWR (360MHz, CDClerr]) 8 1.98-2.06 (1H, m CH of CHerr]); 2.34
(3H, s, CHerr]); 2.34-2.44 (2H, m 2 of CHof CHerr]); 2.71 (H t, J =
7.4 Hz, CHof CHerr]); 2.80 (1H, t, J ='6.9Hz, CH of CHerr]); 3.05 (1H,
t, J =8 7Hz, CHof CHerr]) 3.61-3.73-344, m CH); 3.72 (2H, ABq, J =
13Hz, CHerr]); 6.95-7.14 (4H, m Ar-H); 7.22-7.41 (5H. m Ar-H); 7.40 (1H,
d, J =8.5Hz, Ar-H); 7.66 (1H, s, Ar-H); 8.30 (1H, br s NH): 2.
1H¥3-[5-(2-N®thylipidq;ol-l-YI)-a1F+indol13- |1- pyrrolidiine. Bisoxalate
Prepar ed fronvh@tebncRedi Band B nAx9\as clefingd aaygit ve pféerdupr

descri bed for jihkerRé@izde Jherbihagkalater Stdraias WHepAittogen.

I et
12.55% ; [ er r FhexMRr¢ 360t -zombereidal)y {available, may) bel Rrepared by
CH err]); 2.58thRbhrd pkbbedtites wePb-1dnddh (ltrHe a@d.of CHerr]);
3.35-3.64 (3H m CHang GEPI"bd uiadladodd difdt Ry Gdlohhly of 30
formula I initially obtained from any of the above
processes may, where appropriate, subsequently be
elaborated into a further compound of formula I by
techniques known ffom the art. 1Indeed, .as will be
appreciated, the compound of formula XV above in which R§
is a group of formula -E~F is itself a compound of formula
I in which Al is hydrogen and A2 represents a non-bonded
electron pair. In particular, a compound of formula I
wherein R> is hydrogen initially obtained may be converted
into a compound of formula I wherein R3 represents Cj-¢g
alkyl by standard alkylation techniques, for example by
treatment with an alkyl iodide, e.g. methyl iodide,
typically under basic conditions, e.g. sodium hydride in
dimethylformamide, or triethylamine in acetonitrile.
Similarly, a compound of formula I wherein R represents a
group of formula -CHz.CHR4.NH2 initially obtained may be
converted into a compound of formula I wherein R1
represents a group of formula —CHZ.CHR4.NR6R7 in which Rr®
and R’ are as defined above with the exception of hydrogen,
by conventional N-alkylation techniques, e.g. by treatment
with the appropriate aldehyde in the presence of a reducing
agent such as sodium cyanoborohydride.
Where the above-described processes for the
preparation of the compounds according to the invention

give rise to mixtures of stereoisomers, these isomers may
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-73- (1H, dd, J = 2 and 8.6Hz, Ar-H); 7.47 (1H, d, J -
(1H, s, Ar-H); (7.53 (1H, d, J = 2Hz, Ar-H); 7.70 (1H, d
7.80 (1H, d, J = 2Hz, Ar-H)

N- Met hyl - 3-[ 5- (2- et hyl i m dazol -1 -yl )-1H i ndol - 3-yl]-
Bi soxal at e To a cooled (0C), stirred m xture of
nmet hyl i m dazol - I-yI)-IkklndoI 3-yllpyrrolidine (0. 12g, |O. 45_

acid (0.136g, 2.3mol) and NaCNBH3 (71m3P-1.1nmmol), in
added dropwi se a sol ution of

be separated by conventional techniques such as
preparative chromatography.

The novel compounds may be prepared in racemic
form, or individual enantiomers may be prepared either by
enantiospecific synthesis or by resolution. The novel
compounds may, for example, be resolved into their
component enantiomers by standard techniques, such as the
formation of diastereomeric pairs by salt formation with
an optically active acid, such as (-)-di-p-toluoyl-da-
tartaric acid and/or (+)-di-p-toluoyl-l-tartaric acid
followed by fractional crystallization and regeneration
of the free base. The novel compounds may also be
resolved by formation of diastereomeric esters or amides,
followed by chromatographic separation and removal of the
chiral auxiliary.

During any of the above synthetic sequences it
may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This
may be achieved by means of conventional protecting

groups, such as those described in Protective Groués in
Organic Chemistry, ed. J.F.W. McOmie,

and T.W. Greene, Protective Groups in Organic Synthesis,
John Wiley & Sons, 1981.

Plenum Press, 1973:

The protecting groups may be
removed at a convenient subsequent stage using methods
known from the art.

Alternatively, certain of the functional groups
on the desired products may be carried through the
reaction sequence as precursor groups, and then

regenerated from these precursor groups at a late stage

in the overall synthesis. For example, where R! in the

desired compound of formula I represents a group of
formula -(CHz):NHz, this group can be generated from a
cyano precursor -CH,CN by reduction using,

for example,
borane/tetrahydrofuran.

The cyano precursor may in turn



f or mal dehyde (89nmg of a 38% w w solution in Herr]0O, 1.1mol) in methanol
(10m ). The m xture was stirred at O[err]C for 0.1h before warm ng to room
tenperature and stirring for 1.5h. Saturated Klerr]CJerr] solution (10m)
was added and the sol vent renoved under vacuum The residue was extracted
with ethyl acetate (3 x 100m ) and the conbined extracts dried
(Na[err]SOerr]) and evaporated. The crude product was chromat ographed on
silica- gel eluting with CH2Cl [err]/ MeCHB®H{ err] (60:8:1) to give the title
product (0.1g). The bisoxal ate salt was prepared, np 191-194[err]C

(MeOH Et[err]O; (Found: C, 54.39; H™~5.30; N, 11.87.

Clerr]Herr]Nd. 2(Cerr]Herr]err]).0.2H err]Orequires C, 54.36; H, 5.30;

OA - i} :
2 55 (3, Be T LA RICGuh £, eaRtion BARuancs ARt Y oral 3l s,
Me); 3. 23- yrbug HCHy wlildish mhy(eénééniéntly be converted to -QH,CNS NOV
1998 by treatment with N-bromosuccinimide and benzoyl
peroxide, in the presence of a bright light source,
followed by reaction of the resulting bromo intermediate
with sodium cyanide in dimethyl sulphoxide.
The following Examples illustrate the
preparation of compounds according to the invention.
The ability of test compounds to bind to
5S-HTh-like receptors was measured in membranes prepared
from pig caudate using the procedure described in
J. Neurosci., 1987, 7, 894. Binding was determined using
2 nM S5-hydroxytryptamine creatinine sulphate,
5-[{1,2-3H(N)] as a radioligand. Cyanopindolol (100 nM)
and mesulergine (100 nM) were included in the assay to
block out 5-HT44 and S5-~HTi binding sites respectively.
The concentration of the compounds of the accompanying
Examples required to displace 50% of the specific binding
(ICs0) is below 1 uM in each case.
The activity of test compounds as agonists of
the 5-HTi-like receptor was measured in terms of their
ability to mediate contraction of the saphenocus vein of
New Zealand White rabbits, using the procedure described'
in Arch. Pharm., 1990, 342, 111. Agonist potencies were
calculated as -1ogigECsp (pPECse) values, from plots of
percentage 5-HT (1 um) response against the concentration
of the agonist. The compounds of the accompanying

Examples were found to possess pECsy values in._this assay
of not less than 5.0 in each case.
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-74- 4.1 and 4.124.15 (total 3H each m CH and CH2); 7.30 (IH d, J =
8.9Hz, Ar-H); 7.48 (1H, d, J = 2.2Hz, Ar-H); 7.52 (1H, s, Ar-H); 7.53 (1H,
d J=2.2Hz, Ar-H); 7.70 (1H, d, J = 8.9Hz, Ar-H); 7.78 (1H, s, Ar-H).
EXAMPLE 28 1H 4-[5-1m dazol - 1-yl - 1Hi ndol - 3-yl ] pi peri di ne.

Bi soxal ate . Prepared from N-benzyl -4-(fornyl met hyl ) pi peri di ne and 4-
(i m dazol yl ) phenyl hydrazi ne hydrochl or'é_ge usi ng the procedures descri bed
for Exanples 22 and 24. The bi soxal ate™sal't was prepared, np 155-157[err]C,
(Found: C, 54.32; H, 5.50; N, 11.66. )
Cerr]JHerr]Nerr].2(err]Herr]derr]).0.3(Et20 requires C, 54.33; H,
5.38; N, 11.96%; [err]H NWR (360ERAMPI®E 1[err] 1.90-2.04 (2H, m
CHerr]); 2.32 (2H, br d, J = 13Hz, CHerr]); 3.20-3.32 (3H m CH and

2-{6-(2-Benzyltetrazol-56-ylmethyl)-1H-indol-3-
yllethylamine. Oxalate

1. 4-Hydrazinobenzylcyanide. Hydrochloride

A solution of NaNOg (80g, 1.16mol) was added dropwise to
a cooled (-10°C), stirred, suspension of 4-aminobenzyl cyanide
(1563.5g, 1.16mol) in concentrated HCI (1500ml), at such a rate
that the temperature did not rise above -10°C. The mixture was
stirred at -10°C for 0.25h before being filtered rapidly under
vacuum into an addition funnel. The solution was added
portionwise over a 0.25h period to a rapidly stirred mixture of
SnCly.2H50 (1.05kg, 4.64mol) in concentrated HCl (800ml)
keeping the temperature below -5°C. The mixture was allowed
to warm fo room femperature and stir for 0.25h before filtering
the sandy coloured precipitate under vacuum and washing with
ether (5 x 500ml). The resultant solid was dried over PoOgin a
vacuum oven (80°C) for 16h to give the title compound (213g,
100%), m.p. 181-183°C; '"H NMR (360MHz, D50) 5 3.90 (2H, s,
CHo); 7.06 (2H, d, J = 8.7Hz, Ar-H); 7.40 (2H, d,; J = 8.7Hz, Ar-
H).

(REPLACEMENT SHEET
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CHerr]); 3.55-3.60 (2H, m CHerr]); 7.41-7.44 (2H m Ar-H; 7.64 (1H s,
Ar-H); 7.68 (1H, d, J = 8.7Hz, Ar-H); 7.85 (1H, s, Ar-H); 7.92 (1H, d, J =
2Hz, Ar-H); 9.06 (1H, s, Ar-H). EXAMPLE. 29
LH4-[5-(1,2,3-Triazol- 1-Yl)- 1Hindol-3-Yl]piperidine. j QINT
Prepared from N benzyl - 4- (fornyl nmet hyl ) pi peri di ne and 4- AEELBNT SHEET
25 NOV 1998

FACMENT SHEET . _38-

v 0 ot—

2. 2-(5-C'yanomethxl-1H-indol-3-zl)ethxl tae-
Hydrochloride

4-Chlorobutanal dimethylacetal (37.07g, 0.24mol) was
added to a stirred solution of 4-hydrazinobenzyl cyanide
hydrochloride (47.0g, 0.26mol) in EtOH/H90 (5:1; 21) and
refluxed for 4.5h. The reaction mixture was evaporated to
dryness under vacuum, MeOH (150ml) added, and the mixture
left at 0°C for 10h. The resultant pale yellow precipitate was
filtered under vacuum, washed with Et90/MeOH (5:1; 2 x
100ml) and dried. The product was used without further
purification (24.1g, 40%), m.p. 239-241°C; R¢ 0.4 in
CHyClo/EtOH/NHg (40:8:1); *H NMR (360MHz, D50) 3.18 (2H,
t,d = 7.1Hz, CHy); 3.36 (2H, t, J = 7.1Hz, CHy); 4.02 (2H, s,
CHo); 7.22 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.36 (1H, s, Ar-H);
7.56 (1H, 4, J = 8.4Hz, Ar-H); 7.66 (1H, s, Ar-H).

3. 2-(5-Tetrazol-5-ylmethyl-1H-indol-3-yl) ethylamine

A solution of 2-(5-cyanomethyl-1H-indol-3-yl)ethylamine = -
hydrochloride (2.5g, 10.6mmol), triethylamine hydrochloride
(2.2g, 16.0mmol) and sodium azide (2.1g, 32.3mmol), in 1-

- methylpyrrolidin-2-one (30ml) was heated at 140°C for 8h. 5N
hydrochloric acid (3ml) was added and the solvents removed by
distillation under vacuum. The residue was chromatographed
on silica-gel eluting with EtOH/Et90/HoO/NHg (20:30:8:1) to
give the title-tetrazole (1.76g, 69%); § (360MHz, CD50D) 3.06
(2H, t,d = 7.2Hz, CHy); 3.19 (2H, t, J = 7.2Hz, CHy); 4.29 (2H, s,



- 75- (1,2,3-triazol yl)phenyl hydrazine hydrochl oride using the procedures
descri bed for Exanples 22 and 24. The hem oxal ate sqi3 3

278[err]C (MeOH Et[err]O; (Found: C, 61.84; H, 6. 10~Al QE&WS%ETW
Cerr]JHerr]Nerr].0.5(Cerr]Herr]derr]) requires {C} 61.53; H 5.81] N
22.42%; [err]H NWVR (360MHz, D6-DVMSO) 8 1.66-1.82 (ﬁH, mp ONDY1998 ;
1.98-2.06 (2H, m CHerr]); 2.83-2.89 ( _m CHerrf])}, 2.98-3.08 (iH{ m
CH,; 3.21 (2H, br d, J = 12.5Hz, CHerr]J77.28 (1H| sT—A~H 7.51- 7156
(2H m Ar-H); 7.93 (1H, s, Ar-H); 8.05 (1H, s, Ar-H); 8.73 (1H._.s - H)
EXAMPLE 30 N-NEthyI 4-[5-imdazol - 1-yl-1Hindol-3-yl]piperidine.
Sesgui oxal at’e ): r r ! 184 AH 05 "X +-FE}; Iy29 pimer i di ne and
4- (i m dazol yc)Hp% gﬁlgﬁ_ehh r'oc O)?I de gs descr‘:ﬂt?ed fo?l Exanpl e 22.

The sesqui oxadaﬂe:S&Hz,wAs—H)‘ﬂpﬁéétH spARH). err] C, (Found: C, 57.41; H,
5.83; N, 13:30. C1l7H20MN4.

4, N-te_rt-Butvloxycarbonyl-2-(5-tetrazol-5-jlmethyl-1H-
indol-3-yl)ethylamine .

To a stirred suspension of 2-(5-tetrazol-5-ylmethyl-1H-
indol-3-yl)ethylamine (1.76g, 7.27mmol) in dry CHoCly (40ml)
was added triethylamine (1.5g, 14.9mmol) and (BOC)50 (1.9g,
7.3mmol) and the mixture stirred for 16h. The solvent was
removed under vacuum and the residue chromatographed on
silica-gel eluting with EtOH/Et9O/HoO/NHg (20:60:8:1) to give
the title product (1.6g, 64%); 8 (360MHz, CD30D) 1.41 (9H, 5, 3
of CHg); 2.87 (2H, t, J = 7.4Hz, CHy); 3.30 (2H, t, J = 7.4Hz,
CHy); 4.32 (2H, s, CHg); 6.99 (1H, d, J = 8.3Hz, Ar-H); 7.04 (1H,
s, Ar-H); 7.26 (1H, d, J = 8.3Hz, Ar-H); 7.49 (1H, s, Ar-H).

5. N-tert-Butyloxycarbonyl-2-[5-(2-benzyltetrazol-5-
ylmethyl)-1H-indol-3-yllethylamine and N-tert-
butyioxycarbonvl—2-[5-( 1-benzyltetrazol-5-ylmethyl)-1H-indol-3-
yllethylamine

Benzyl bromide (0.31g, 1.8mmol) was added to a solution of
the tetrazole from step 4 (0.62g, 1.8mmol), and triethylamine
(0.37g, 3.6mmol) in dry acetonitrile (20ml). The mixture was
stirred at R.T. for 2h, heated at 70°C for 1h and then stirred at



1.5(C2H204).0.14(CH err]OH) requires C, 57.61; H, 5.66; N, 13.34%; [err]H

NVR (360MHz, D{err]O) 8 1.94-2.06 (2H, m CH2); 2. 342382t >y
2.94 (3H, s, CH3); 3.20-3.27 (3H, m CH and CHerr]); REPBACB‘@EM’(SB&!‘ 1
CH err]); 7.40-7.43 (2H, m Ar-H); 7.64 (1H, s, Ar-H); {7768 (IHd, J E
8.7Hz, Ar-H); 7.84 (1H, s, Ar-H); 7.90 (1H, d, J = 1i3kz oy {1H,
s, Ar-H). 2 ACESENTSHE9ET 2§N5QI"9%Z 5 Nov
1998 -40-76-

EXAMPLE 31 :

R.T. for 16h. The solvent was removed under vacuum and the
residue chromatographed through silica-gel eluting with
CH2012/Me0H (97:3) to give 2-separated benzyl tetrazoles. The
less polar isomer was identified as the 2-benzyl tetrazole (0.17g,
22.4%), 5 (360MHz, CDClg) 1.43 (9H, s, 3 of CHg); 2.90 (2H, t, J
= 6.8Hz, CH,); 3.41 (2H, br t, CHy); 4.32 (2H, s, CHy); 5.70 (2H,
s, CHoPh); 7.00 (1H, s, Ar-H); 7.15 (1H, d, J = 8.4Hz, Ar-H); 7.28
(1H, d, J = 8.4Hz, Ar-H); 7.34 (5H, s, Ar-H); 7.50 (1H, s, Ar-H);
7.96 (1H, br s, NH).

The more polar component was identified as the 1-
benzyltetrazole (0.2¢g, 26.4%) 8 (360MH‘z, CDClg) 1.43 (9H, s, 3
of CHg); 2.88 (2H, t, J = 7.0Hz, CHo); 3:40 (1H, br t, CHy); 4.26
(2H, s, CHy); 5.29 (2H, s, CHo-Ph); 6.92 (1H, d, J = 8.4Hz, Ar-
H); 7.01-7.05 (3H, m, Ar-H); 7.27-7.30 (§H, m, Ar-H); 8.08 (1H,
br s, NH).

6. 2-[5-(2-Benzyltetrazol-5-vlmethyl)-1H-indol-3-
yllethylamine. Oxalate

Trifluoroacetic acid {(1.5ml) was added to a solution of the
less polar component isolated from step 5 (0.17g, 0.4mmol) in
CHqoClg (5ml) and stirred at R.T. for 1h. The solvents were
removed under vacuum and the residue chromatographed
through silica-gel eluting with CH9Clo/EtOH/NH g (40:8:1) to
give the title-tetrazole. The oxalate salt was prepared (65mg);
mp 169-171°C; (Found: C, 59.23; H, §.07; N, 19.60.




N- Met hvl 4-[.5- (1. 2,3-triazol-I-yl)- 1H—|ndol 3y|]p|per|d|ne Heni oxal at e

Prepared from N-net hyl -4-(fornyl met hyl) pi per| di pe—z foparis g T

(1, 2,3-triazolyl)phenyl hydrazi ne hydrochl ori de & dseregad tar™ Fxanpl e
22. The hem oxal ate salt was prepared, np 251-2%4( ;¥ (Found: C,
62.21; H 6.49; N, 21.21. C16H 9N5.-05(C2H204). 52. 22; H,
6.20; N, 21.34%; 1H NWR (360MHz, D2(y;.8 1. 69-2.10 , r});
2.25-2.31 (2H, m CHerr]); 2.94 (3H, s, CHerr]j) ;*=8=6#4=320 (3H, {m CH and
CH err]); 3.61-3.65 (2H m CHerr]); 7.32 (1H Is, Ar-H: 7. 44_@.1-&“, dd, J =

) gl—sndA? ‘ 073512 1§§5ﬁﬁ‘dz<é4i§eamm§ Copdpe: H, 5985 Ny 7
EXAMPLE 32
N- Met hyl - 51% ?836)3&t$36(lMlHﬁ’ Iz)o) | n@oﬁll %"%"jg rlflgf P&I%) 3. &al ate

(2H, t, J = 6.9Hz, CH,); 4.30 (2H, s, CHy); 5.77 (2H, s, CHy);
7.11 (1H, dd, J = 1.6 and 8.4Hz, Ar-H); 7.28 (1H, s, Ar-H); 7.32-
7.34 and 7.39-7.41 (6H, m, Ar-H); 7.43 (1H, d, J = 8.4Hz, Ar-H);
7.51 (1H, s, Ar-H).

EXAMPLE 2

2-[5-(1-Benzyltetrazol-5-vlmethyl)-1H-indol-3-
yllethylamine. Hydrochloride. Hemihydrate

Prepared from the more polar component isolated from
step 5, Example 1, using the procedure described for step 6,
Example 1. The hydrochloride hemihydrate salt was prepared;
mp 210-213°C; (Found: C, 60.39; H, 5.88; N, 22.14.
C19HgoNg-HCL.0.5H5O requires C, 60.39; H, 5.87; N, 22.24%); 3
(250MHz, D50) 3.02 (2H, t, J = 6.8Hz, CHy); 3.19 (2H, t, J =
6.8Hz, CHy); 4.44 (2H, s, CHy); 5.60 (2H, s, CHy); 6.95-7.02 (3H,
m, Ar-H); 7.16-7.25 (4H, m, Ar-H); 7.28 (1H, s, Ar-H); 7.40 (1H,
d, J = 8.4Hz, Ar-H).

EXAMPLE 3

N .N-Dimethyl-2-[5-(2-methyltetrazol-5-ylmethyl)-1H-indol-
3-yllethylamine. Oxalate

1. N-tert-Butyloxycarbonyl-2-[6-(2-methyltetrazol-5-




Pr epar ed from N-benzyl - 3- (fornyl nethyl ) pyrrolidine and

4-(1,2,3-triazolyl)phenyl hydrazine hydrochl oride as descri Qed LormEx-a_

26 and 27. The oxal ate salt was prepared, np 154- 156G

C, 57.06; H, 5.39; N, 19.43. C15H 7N5. C2H204 requireg™™

REPLACEM

(1H, m CH of CHerr]); 3.01 (3H4%%7 Me); 3.13+3 42 and 3.55-3.
2H, each m CHerr]); 3.70-4.09 (3H, m CH and err]);

1H NVR (360MHz, D20) 8 2.23-2.38 (1H, m CHlof §§82 6

SHEU 2

7.39

ylmethyl)-1H-indol-3-yl]lethylamine and N-tert-
butyloxycarbonyl-2-[5-(1-methyltetrazol-5-ylmethyl)-1H-indol-3-
yllethylamine '

Methyl iodide (0.44g, 3.1mmol) was added to a stirred
solution of the tetrazole from step 4, Example 1 (0.95¢,
2.78mmol) and triethylamine (0.56g, 5§.5mmol) in dry
acetonitrile (15ml). After 10h a further equivalent of methyl
iodide was added and stirred for 16h. The solvent was removed
under vacuum and the residue chromatographed on silica-gel
eluting with CHoClo/MeOH (97:3) to give the title mixture of 1-
and 2-methyltetrazoles (0.6g, 61%); & (360MHz, CDClg) 1.43
(9H, m, 3 of CHjy); 2.89-2.92 (2H, m, CHy); 3.38-3.48 (2H, m,
_ CHy); 3.83 (2H, s, CHg); 4.28 and 4.40 (total 3H, s, CHg); 6.98
and 7.17 (total 1H, d, J = 8.4Hz, Ar-H); 7.02 and 7.06 (total 1H,
s, Ar-H); 7.30 and 7.31 (total 1H, d, J = 8.4Hz, Ar-H); 7.43 and
7.54 (total 1H, s, Ar-H); 8.00 and 8.10 (total 1H, br s, NH).

2. 2-[6-(2-Methyltetrazol-5-ylmethyl)-1H-indol-3-
yllethylamine and 2-[56-(1-methyltetrazol-5-ylmethyl)-1H-indol-
3-yllethylamine

Prepared from the preceding methyltetrazoles using the
procedure described in step 6, Example 1. The crude product
was chromatographed on silica-gel eluting .with
CH2C12/EtOH/NH3 (40:8:1) to give 2 separated components.
The less polar product (0.1g, 24%) was identified as the 2-




(1H, d, J = 8.7Hz, Ar-H); 7.42-7.46 (14 m Ar-H); 7.58 (1H, d, J = 8. 7Hz,
Ar-H); 7.62 (1H, s, Ar-H); 7.93 (1H, s, Ar-H); 8.30 (1H s, ALz

EXAMPLE 33 N- Met hyl - 3-[ 5- (2- met hyl i m dazolpzs 18 D {?@]‘ hdol - 3-
Yl ] pyrrolidine. Bisoxalate Prepared from P LT i

N- benzyl - 3- (f or nyl net hyl ) pyrrol i di ne and .
4-(2-(nethyl)ini dazol - 1-yl met hyl ) phenyj 3 hydr azi ne ydg@ﬂm’rﬁ% as

descri bed for Exanples 26 and 27. The bisoxal ate sajt was prepargd,} np
152-153C, (Found: C, 55.41; H 5.51; N, 11.61. h

Cerr]JH [err]Nerr].2(Cerr]Herr]err]) requirep C,_ 55 69, H--6~52; N,

11. 819 ; B CH ;
2582 7o (HethyAf Y (o0l (OO, F 158 Rl s SO CRIGIREE (0 5 s,
R R T
an (0] err ; . S, err ; . - (.. \ [ - ; .
(2H s, Ar -bﬁgg)? 438 (2, SdCH)z)‘:"S).({tQH]: I ,8#{562{-&1-),; 7@0,% 614, 3. aHz,
AR 767403 oSim! aldE); 7.17 (1M, 4, I = 8.4Hz, Ar-H); 7.56 (1H, s,

Ar-H); 8.04 (1H, br s, NH). '

The more polar product (0.13g, 31%) was identified as the
1-methyltetrazole; 8 (360MHz, CDClg) 1.38 (9H, s, 3 of CHg);
2.86 (2H, t, J = 6.6Hz, CHy); 3.00 (2H, ¢, J = 6.6Hz, CHy); 3.82
(3H, s, CHg); 4.40 (2H, s, CHy); 6.98 (1H, dd, J = 1.6 and 8.3Hz,
Ar-H); 7.06 (1H, d, J = 1.6Hz, Ar-H); 7.31(1H, d, J = 8.3Hz, Ar-
H); 7.41 (14, s, Ar-H); 8.18 (1H, br s, NH).

3. N.N-Dimethyl-2-[5-(2-methyltetrazol-5-ylmethyl)-1H-
indol-3-ylJethylamine. Oxalate

A solution of formaldehyde (80mg of a 30% solution) in
methanol (15ml) was added to a stirred solution of 2-[5-(2-
methyltetrazol-5-jrlmethy_1)-}H-indol-3-yl]ethy1amine (0.1g,
0.4mmol), NaCNBH4 (60mg) and glacial acetic acid (0.12g) in

- methanol (15ml). The solution was stirred for 2h, basified with
K9COg solution and the MeOH removed under vacuum. The
crude product obtained after extraction into ethylacetate and
removal of solvent was chromatographed through silica-gel
eluting with CH9Clo/EtOH/NHg (40:8:1) to give the desired
N,N-dimethyltryptamine (96mg, 87%). The oxalate salt was
prepared: mp 185-187°C (MeOH/Et90); (Found: C, 54.42; H,



EXAMPLE 34 N- Met hyl.- 3-[ 5-i m dazol - 1-Yl- 1Hindol-3-yl]pyrrolidine.

Bi soxal ate 2 5 NOvV 1998
RBPLACE-"iii"f SH EfJ
25 NOV19 - 78- Prepared from

N-benzyl - 3- (fornmyl met hyl ) pyrrolidine and 4-(im dazol yl)phenyl hydrazine

hydr ochl ori de using the procedures described for Exanples 26 and 27. The
bi soxal at e -44-

5.74; N, 22.563. CI5H2_0N6.C2H204 requires C, §4.54; H, 5.92;
N, 22.45%), 6 (360MHz, D50) 2.91 (6H, s, 2 of CH3); 3.21 (2H, t,
J = 7.4Hz, CHy); 3.47 (2H, t, J = 7.4Hz, CHy); 4.30 (3H, 5, CHyg);
4.34 (2H, s, CHy); 7.17 (1H, dd, J = 1.5 and 8.4Hz, Ar-H), 7.33
(1H, s, Ar-H); 7.48 (1H, d, J = 8.4Hz, Ar-H); 7.59 (1H, s, Ar-H).

EXAMPLE 4

N,.N-Dimethyl-2-[5-(1-methyltetrazol-5-ylmethyl)-1H-indol-
3-yllethylamine. Oxalate

Prepared frdm 2-[5«(1-methyltetrazol-5-ylmethyl)-1H-indol-
3-yllethylamine (0.125g, 0.49mmol) using the procedure
described in step 3, Example 3. The free base (0.11g, 80%)
obtained was converted to the oxalate salt and recrystallised
from MeOH/Et9O; mp 176-177°C; (Found: C, 54.21; H, 5.84; N,
22.36. 015H20N6. CoHgoO4 requires C, 64.564; H, 5.92; N,
22.45%); 8 (360MHz, D90); 2.91 (6H, s, 2 of CHg); 3.21 (2H, t, J

- = 7.4Hz, CHy); 3.40 (2H, t, J = 7.4Hz, CHy); 4.00 (3H, s, CHg);
4.43 (2H, s, CHo); 7.13 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.35
(1H, s, Ar-H); 7.50 (1H, d, J = 8.4Hz, Ar-H); 7.54 (1H, s, Ar-H).

EXAMPLE §

N,N-Dimethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
vllethylamine. Oxalate Hemihydrate

REPLACEMENT SHEET
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salt was prepared, np 173-175C (MeOH Et[err]O; (Found: C, 53.94; H 5.07,
N, 12.51. Cerr]Herr]Nerr].2(Cerr]Herr]derr]) requires C, 53.81; H,
4.97; N, 12.55%; [err]H NWR (360MHz, D20) [err] 2.26-2.45 and 2.60-2.78
(each 1H, each m CH2), 3.02 and 3.03 (total 3H, each s, Me), 3.23-3.45,
3.61-3.66, 3.78-3.95 and 4.11-4.16 (total 5H, each m 2 of CH2 and CH),
7.42 and 7.45 (total 1H, each s, Ar-H), 7.49 (1H, d, J = 9.2Hz, Ar-H), 7.65
(IH, s, Ar-H), 7.69 (1H, d,J = 9.2Hz,-48-H), 7.86-7.89 (2H m Ar-H, 9.09
(1H, s, Ar-H). EXAMPLE 35 . N-Met hyl -3-[5-(
1.24-triazol- 1-ylnmethyl)- 1Hindol-3- yl]pyrrolidine. Sesquioxal ate.

Hem hydr at e R red fr - ¢ vyl net hyl ) pyrrolidi ne and
4-(1,2,4-triazol Mé%%ﬁgﬁr}j’% r%ggg?#é%%m oride as described for
Exanpl es 26 and 27. The sesqui oxal ate hem hydrate salt was prepared, np

59-61[err] C (i sopropyl alcohol/Et[err]O; (Found: C, 55.10; H 5.79; N,
16.99. d err] H edrNikmorbéndyr@meidé KRdr6gpPetmol) svagfpddedoto equi res C,

255282 ?2 S'EJﬁidqu S%Zfr%é(ygﬂsl;eﬁlsl\%ﬁ & f&'\,/!il-zﬁria%o%réo%u Soalt (79%&, 2.42 and
0.1mol) in anhydrous DMF (100ml) and the mixture stirred at
room temperature for 16h. Ethyl acetate (400ml) was added
followed by water (250ml) and the layers separated. The

organic phase was washed with water (3 x 2560ml), dried

(MgSQOy) and evaporated. The residue was chromatographéd on
silica gel eluting with ethyl acetate to give the title-product
(10.6g, 52%); m.p. 98-100°C. & (360MHz, CDClg) 6.47 (2H, s,
CHo) 7.40 (2H, d, J = 9Hz, Ar-H), 8.02 (1H, s, Ar-H), 8.18 (1H, s,
Ar-H), 8.23 (2H, d, J = 9Hz, Ar-H).

2. 1-(4-Aminophenyl)methyl-1,2.4-triazole. Hydrochloride

A solution of 1-(4-nitrophenyl)methyl-1,2,4-triazole (10.0g,
49mmol) in ethanol (50ml), ethyl acetate (50ml), 5N HCI (10ml)
and water (10ml) was hydrogenated over 10% Pd/C (1.0g) at 40
p.si., in a Parr apparatus, until an uptake of 188 p.s.i., had been
observed (approx 10mins). The catalvst was removed by
filtration through hyflo and the solvent removed under vacuum.
The residue was azeotroped with ethanol (x2) to give the title-
amine‘ hydrochloride (10.6g, 100%). & (360MHz, D50) 5.53.(2H,
s, CHy), 7.37-7.48 (4H, m, Ar-H), 8.12 (1H, s, Ar-H), 8.66 (1H, s,
Ar-H).

REPLACEMENT SHEET
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(each 1H, each m CH2), 3.00 and 3.02 (total 3H, each s, M), 3.16-3.42, .
3.56-3.62, 3.72-3.76, 3.82-3.94 and 3.98-4.10 (total 5H,. _each m..2-0f.CH?

and CH), 5.52 (2H, s, CH2), 7.22 and 7.24
REPLACENM ' SHEET '%EH‘A NTSHEET ach
s, Ar-H), 7.34 (1H, d, J = 8.6Hz, Ar-H), 7.52 (1H, d,

7.66 (1H s, Ar-H), 806(1Hs Ar-H), _§¢58 (1Hs, Ar--I) 5%19&53
EXAVPLE 36 N- Met hyl - 3-[5-im dazoF 1-yl met hyl - || indol =3 =
yl-] pyrrolidine. Oxal ate. Hem hydrate s

‘8. 1(4-Hydrazinophenyl)methyl-1,2 4-triazole

A solution of sodium nitrite (3.28g, 48mmol) in water
(20ml) was added to a solution ot_‘ the preceding amine
hydrochloride (10.0g, 48mmol), in concentrated HCI (40ml), at
such a rate that the temperature did not exceed -10°C. After
addition was complete the solution was stirred at 0°C for 0.25h
and then added portionwise to a rapidly stirred solution of
SnCly.2Ho0 (40g) in concentrated HCI (40ml). The solution was
warmed to room temperature and basified with 20% aqueous
NaOH solution. The solution was extracted with ethyl acetate
(3 x 250ml) and the combined extracts dried (MgSO4) and
filtered through hyflo. The solution was evaporated to dryness
to give the desired hydrazine (5.0g, 56%) m.p. 109-112°C. &
(360MHz, Dg-DMSO0) 3.93 (2H, br s, NHj), 5.20 (2H, s, CHy),
6.73 (2H, d, J = 8Hz, Ar-H), 7.08 (2H, d, J = 8Hz, Ar-H), 7.92
(1H, s, Ar-H), 8.57 (1H, s, Ar-H).

4. 2[5-(1,2,4-Triazol-1-ylmethyl)-1H-indol-3-yl]
 ethylamine.

4-Chlorobutanal dimethylacetal (3.22g, 21.1mmol) was
added to a stirred solution of the preceding hydrazine (5.0g,
26.4mmol) in ethanol/water (5:1, 180ml) and 5N HCl (4.5ml)
and the solution refluxed for 4h. The solvents were removed
under vacuum and the residue chromatographed on silica gel,
eluting with CHgClo/EtOH/NHg (30:8:1) to give the desired
tryptamine (2.4g, 38%). &360MHz, CDClg) 2.90 (2H, t, J = THz,



Prepared from N-benzyl -3-(fornyl net hyl)pyrrolidine and

4- (i mdazol -1-yl met hyl ) phenyl hydrazi ne hydrochl ori de as descri bed for
Exanpl es 26 and 27. The oxal ate hem hydrate salt was prepared, np
101-104[err] C (i sopropyl alcohol/Et20; (Found: C, 59.61; H, 6.35; N,
14.54. Cerr]Herr]Nerr]-Cerr]J]Herr](err].-0.6Herr]O 0.1 ([err]PrOH)
requires C, 59.86; H, 6.25; N, 14.47%; lerr]H NVR (360MHz, D20) 8
2.26-2.42 (1H, m CH of CHerr]), 2.60-2"74 (1H m CH of CHerr]), 3.03
(3H, s, M), 3.16-4.12 (5H, br m 2 of 'CH2 and CH), 5.45 (3H, s, M), 7.27
(1H, dd, J = 1.6 and 8.5Hz, Ar-H), 7.31 (1H, s, Ar-H), 7.38-7.40 (2H, m
Ar-H), 7.58 (CH9)l2.99 €H, t+f = THzHCHg), 848 12H,s, CHo))7.18 (BH, 61H, s,
Ar-H).

"N D et hyt - 28 AL 3 BTk o o AR D, 1189 KBy da) = BT iy ne.
Bi soxalate qg7 (ll-ﬁrﬁ}%?xr-ﬁi ilfmﬁ{?\gjgp_m,%@kmgggﬁ_ﬁiuor 0 nitrobenzene

5. N.N-Dimethyl-2-{5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine Oxalate Hemihydrate

A solution of formaldehyde (37% w/w solution, 0.19g), in
methanol (10ml), was added to a mixtufe of the preceding
tryptamine (0.36g, 1.5mmol), NaCNBHg (0.225¢g, 3.6mmol) and
glacial acetic acid (0.45g), in methanol (10ml). The mixture was
stirred at room temperature for 2h before adding saturated
K9COg (50ml) and evaporating the methanol. The residue was
extracted with ethyl acetate (3 x 100ml) and the combined
extracts washed with brine (100ml), dried (K9COg), and
evaporated. The crude produpt was chromatographed on silica
gel eluting with CHoClg/EtOH/NHg (20:8:1) to give the free

‘base of the title-compound (0.21g, 52%). The oxalate
hemihydrate salt was prepared, m.p. 165-167°C (MeOH/Et50);
(Found: C, 55.53; H, 6.04; N, 18.59. Cy5HgNg.CoHo0,.
0.55H50 requires C, 55.29; H, 6.03; N, 18.96%); m/e 269 (M*); &
(360MHz, D50) 2.91 (6H, s, NMey), 3.22 (2H, t, J = THz, CHy),
3.47(2H, t,J = THz, CHg), 5.52 (2H, s, CHy), 7.21(1H, dd, J =
1.6 and 8.4Hz, Ar-H), 7.36 (1H, s, Ar-H), 752 (1H, d, J = 8.4Hze,
Ar-H), 7.65 (1H, s, Ar-H), 8.06 (1H, s, Ar-H), 8.56 (1H, s, Ar-H).




- 80- as described for Exanple 16. To prevent reaction of the

am noi m dazole with sodiumnitrite under the diazotization conditions the
am no was protected as the acetam de with Ac2Q AcOH priwwnau on
and hydrazine formation. Fischer reaction of

4-[2- (et hyl car bonyl am no) i m dazol -1- yl]phenyl hydraz WMCEMEM SM
N, N- di net hyl am nobut anal di net hyl acetal ga the title{pfoduct. The

bi soxal ate salt was prepared, np 199-200C OHVEt [err O ; zsd{mﬂm,
50.35; H 5.06; N, 15.05. (Jerr]Herr]Nerr].2.1(CerrjHlerr]Jerrl)
requires C, 50.31; H 5.10; N, 15.28% ;- [err]H NVR (360 , Dlerr]0) [er}]
2.91 (6H, s, N(Me)2), 3.27 (2H, t = iz, CH err]) L300 (Rt by
7.4Hz, CH2), 6.97 (2H, s, Ar-H), + —dd, J = 1.8 and 8. 7Hz, Ar-H),

7.48 (1H, s, Ar-H), 7.67 (1H, d, J = 8.7Hz, Ar-H), 7.78 (1H, d, J = 1.8Hz,
Ar-H). . ,
N,N-Dimethyl-2-{5-(1,2,3 4-tetrazol-2-ylmethyl)-1H-indol-

3-yllethylamine Oxalate.

1. 1-(4-Nitrophenyl)methyl-1,2,3.4-tetrazole and 2-(4-
nitrophenyl)methyl-1,2,3.4-tetrazole.

4-Nitrobenzylbromide (15.42g, 71.3mmol) was added to a
stirred solution of 1H-tetrazole (5§.0g, 71.3mmol) and
triethylamine (7.9g, 78.0mmol) in acetonitrile (100ml). The
mixture was stirred at room temperature for 16h, the solvent
removed under vacuum and the residue chromatographed on
silica gel eluting with dichloromethane to give 2-isomers. The 2-
alkylated product was obtained as the less polar product (2.47g,
17%); & (360MHz, CDClg) 5.92 (2H, s, CHg), 7.53 (2H, 4, J =
8.7Hz, Ar-H), 8.25 (2H, d, J = 8.7Hz, Ar-H), 8.56 (1H, s, Ar-H).
The more polar, major isomer was identified as the 1-alkylation
product (11g, 75%); & (360MHz, CDClg) 5.73 (2H, s, CHy), 7.46
(24, d, J = 8.7Hz, Ar-H), 8.27 (2H, d, J = 8.7Hz, Ar-H), 8.64 (1H,
s, Ar-H).

2. 2-(4-Aminophenyl)methyl-1,2,3,4-tetrazole.
Hydrochloride

2-(4-Nitrophenyl)methyl-1,2,3,4-tetrazole (2.47g,
12.1mmol) was hydrogenated as described for Example 5 step 2.
The product (2.55g, 100%) was obtained as the hydrochloride



EXAMPLE 38 . NN- Di et hyl - 2- [ 5- ( 2- ani noi m dazol - 1-yl met hyl ) - 1Hi ndol -
3-yl]ethyl am ne. Sesqui oxal ate 1. 4-Cyanophenyl hydr azi ne. .
Hydr ochl ori de To a cooled (-15C and stirred suspension of 4-

am nobenzonitrile (50g, 423mmol) in concentrated hydrochloric acid (550m)
was added dropwi se a solution of sodiumnitrite (31.5g, 457mmol) in water

(200m ) at such a rate as to maintai n49the t enperature bel ow - 10C. After
the addition was finished, [err] ™77 '

salt; 8(250MHz, Dy0) 5.86 (2H, s, CHy), 7.40 (2H, d, J = 8.7Hz,
Ar-H), 7.36 (2H, d, J = 8.7THz, Ar-H), 8.74 (1H, s, Ar-H).

3. N.N-Dimethyl-2-[5-( 1,2,3,4-tetraz'ol-2-ylmethyl)-1H—
indol-3-yllethylamine. Oxalate.

The preceding amine was converted into the title-
compound using the general procedures described for Example 5
Steps 3-5. The oxalate salt was prepared and recrystallised
from MeOH/Et90; mp 198-199°C; (Found: C, 53.38; H, 5.55; N,
22.63. C14HgNg. CoHoOy4. 0.2 (EtOH) requires C, 53.30; H,
5.78; N, 22.74%); &360MHz, D50) 2.91 (6H, s, NMey), 3.23 (2H,
t,d = 7.4Hz, CHy), 8.48 (2H, t, J = 7.4Hz, CHy), 6.01 (2H, s,
CHy), 7.30 (1H, dd, J = 1.6 and 8.4Hz, Ar-H), 7.37 (1H, s, Ar-H),
753 (1H, d, J = 8.4Hz, Ar-H), 7.76 (1H, s, Ar-H), 8.74 (1H, s, Ar-
H).

EXAMPLE 7

I\LN-Dimethyl-Z-jS-1,2L&4-tetraz_ol-1-ylmethyl)- 1H-indol-3- N
yllethylamine. Succinate

1-(4-nitrophenyl)methyl-1,2,3,4-tetrazole was converted

into the title-compound using the procedures describgd for

~ Example 5. The succinate salt was prepared, m.p. 55-56°C
(isopropylalcohol); (Found C: 567.08; H, 6.14; N, 23.34.
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- 81- the reaction mxture was quickly filtered to renove solids and the
filtrate was added portionwise to a cooled (-20[err]C) and stirred solution
of tin (Il1) chloride dihydrate (477g, 2.1nol) in concentrated hydrochloric
acid (370m) at such a rate as to nmaintain the tenperature bel ow - 10C.
After further 15 mnutes at -10 to O[err]C, the white precipitate was
collected by filtration, washed with diethyl ether (4 x 250m) and dried to
give 56g (78% of the title conpound: np 235-237[err] C (ethanol - water
1:1); 1H NMR (250MHz, DVBO-d6) [err] 10. 5%°r3H br s N+H3) 9.10 (1H br
s, -NH), 7.71 (2H, d, J = 8.8Hz, Ar- Ig w 8. 8Hz Ar H; mz
(Cl) 132 (M+- R3.42%); & (360MH 7, 2 31(6Hnao egL]% £28,(2%% ta d :

Lo oo 9 7,517, CHg) a4 (SR © SRV BHY, G f; XY AR, vigiggy aei ne
7.28 (1H, dd, J = 1.7 and 8.4Hz, Ar-H), 7.39 (1H, s, Ar-H), 7.56
(1H, d, J = 8.4Hz, Ar-H), 7.75 (1H, s, Ar-H), 9.20 (1H, s, Ar-H).

EXAMPLE 8

N,N-Dimethyl-2-[6-(1-methyl-1,2,4-triazol-5-ylmethyl)-1H-
indol-3-yllethylamine. Bisoxalate

1. Ethyl 3-[2-(dimethylamino)ethyl]-1H-indole-5-
methylcarboximidate. Hydrochloride

A solution of N,N-dimethyl-2-(5-cyanomethyl-1H-indol-3-
yDethylamine (56g, 22.01mmol) in ethanol was saturated with
HCI gas and the solution stirred at room temperature for 16h.
The solvent was removed under vacuum to give the title-product
(6g, 92%); 6 (360MHz, Dg-DMSO0) 1.29 (3H, t, J = 7.0Hz, CHy);
2.83 (6H, s, NMey), 3.13 (2H, t, J = 7.5Hz, CHy), 3.31 (2H, m,
CHy), 4.04 (2H, s, CHy), 4.42 (2H, q, J = 7.0Hz, CH,), 7.08 (1H,
dd, J = 1.6 and 8.4Hz, Ar-H), 7.27 (1H, s, Ar-H), 737 (1H, d, J =
8.4Hz, Ar-H), 7.48 (1H, br s, NH), 7.71 (1H, s, Ar-H).

2. N.N-Dimethyl-2-[5-(1-methyl-1,2 4- triazol-5-ylm<_ethyl )-
1H-indol-3-yllethylamine. Bisoxalate
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a m xture of ethanol
di net hyl acet al

net hanol
270-274C;

and water (5:1; 21) was added 4- chl orobut anal
(459) and the resulting m xture was refluxed for 18 hours.
Sol vents were renoved under vacuum and the resi due was-azeotroped with

toluene to give a brown solid. Crystallisation of this crude materi al

Y/

from

(150m ) gave 23g (35% of the title conpound as a yellow solid; np
[err]H NVMR (250VvHz, DWVSO d6) FBar] 11.60 (1H, br s, indole N-H),

8.17 (IH d, J' = 1.1Hz, Ar-H), 7.97 (3H br's, -N+Herr]), 7.54 (1H d, J =
8.5Hz, Ar-H), 7.46 (1H, s, Ar- H), 7.44 (1H, dd, J = 8.5 and 1.1Hz, Ar-H),

3.05 (4H, br s, AGHiRtuddbf thié phesedimezintidats ¥téM3g,)10.15mmol),
2 5 Rev 199.61 . '

methylhydrazine (0.8ml) and triethylamine (3.54ml), in ethanol
(30ml), was stirred at room temperature for 3h. The solvent was
removed under vacuum and the resultant product dissolved in
formic acid (98%, 3.3ml) and the solution stirred for 0.5h at
room temperature and refluxed for 2h. The solution was cooled
to room temperature, poured into an aqueous solution of KoCO4
(75ml) and extracted with ethyl acetate (4 x 200ml). The
combined extracts were dried (MgSQO,) and evaporated, and the
residue chromatographed through silica gel eluting with
CHyClo/EtOH/NHg (40:8:1) to give 2-components. The less

polar isomer was identified as the title-1-methyl-1,2.4-triazole

(360mg). The bisoxalate salt was prepared; mp 135-137°C;
(Found: C, 50.91; H, 5.38; N, 13.86. C1gHg1Ng. 0.25( ethanol)
requires C, 50.70; H, 5.47; N, 14.08%); 8 (360MHz, D50) 2.91
(6H, s, NMey); 3.23 (2H, t, J = 7.3Hz, CHy), 3.48 (2H, t,d =
7.3Hz, CHy), 3.95 (3H, s, Me), 4.48 (2H, s, CHy), 7.13 (1H, dd, J
= 1.5 and 8.4Hz, Ar-H), 7.37 (1H, s, Ar-H), 7.53 (1H, d, J =
8.4Hz, Ar-H), 7.57 (1H, s, Ar-H), 8.32 (1H, s, Ar-H).

EXAMPLE 9

N,N-Dimethyl-2-[5-(1-methyl-1,2,4-triazol-3-ylmethyl)-1H-
indol-3-yllethylamine. Trishydrochloride

The more polar isomer obtained from Example 8 Step 2

T
25 NOV 19%




-82- - - 3. N-tert-Butyl oxycarbonyl -2-[5-cyano-1H -i ndol - 3-

yl ] et hyl am ne. The title conmpound was prepared in 58%vyield fromthe
precedi ng tryptam ne using the conditions described for Exanple 1 (Step 4);
white solid; np 132-134C (hexane-ethyl acetate); [err]H NVR (250MHz,
CDCl[err]) 8 8.42 (1H, br s, indole N H), 7.93 (1H, s, Ar-H, 7.41 (2H, s,
Ar-H), 7.12 (1H, d, J = 2.2Hz, Ar-H), 4.7 (1H br s, -NH), 3.44 (2H, q, J
= 6.9Hz, -CH2NH ), 2.94 (2H, t, J = 6.9Hz 2 - CH2-), 1.45 (9H, s, t-Bu);
mz (Cl) 286 (Ml).

A sol ut Fon’ of WaE HeRsAf [Soﬁg‘tﬂ Sttt enirigzale {180Mmeh’ Thexiure o
over bl at | nuneCrby GEgRhlodiE ¢ %Wﬂ%&%&%@”ﬁ%@@(@&%@f@ﬁeﬁobis'
filtration anfFoumded,t9¥80¢ H, 6.56; N, 16.69. C;gHqo1Ng. 3HCL. 0.35

(Et90) requires C, 49.91; H, 6.62; N, 16.73%); & (860MHz, D,0)

2.91 (6H, s, NMey); 3.23 (2H, t, J = 7.4Hz, CHy), 3.49 (2H, t, J -

7.4Hz, CHy), 3.95 (3H, s, Me), 4.27 (2H, s, CHy), 7.17(1H, dd, J

= 1.5 and 8.5Hz, Ar-H), 7.34 (1H, s, Ar-H), 7.560 (1H, d, J =

8.5Hz, Ar-H), 7.60 (1H, s, Ar-H), 8.88 (1H, s, Ar-H).

EXAMPLE 10

N,N-Dimethvl-2-[5-(1,2,3-triazol-1-ylmethvyl)-1H-indol-3-
yllethylamine. Oxalate.

1. 1-(4-nitrophenyl)methyl-1,2,3-triazole

4-Nitrobenzylbromide (25.4g, 0.12mol) was added to a
solution of 1H-1,2,3-triazole (8.12g, 0.12mol) and triethylamine
(11.88g, 0.12mol) in anhydrous acetonitrile. The mixture was
refluxed for 1h, cooled to room temperature and the precipitated
NEt5. HBr filtered off. The solvent was removed under vacuum
and the residue chromatographed through silica gel eluting with
CHqCly (100) to CH9Clg/MeOH (95.5) to give 2-products. The
more polar product was identified as the title-1-isomer (13g,
54%); mp 114-116°C 5 (250MHz, CDCly) 5.72 (2H, 5, CHa), 7.38
(2H, d, J = 9Hz, Ar-H), 7.64 (1H, s, Ar-H), 7.78 (1H, s, Ar-H),
8.18 (2H, d, J = 9Hz, Ar-H). The less polar, minor isomer was




renoved under vacuum Flash chromatography of the residue (silica gel,

di chl or onet hane- net hanol - amoni a 90: 10: 1) gave 9.5g (82% of the title
conpound as a white solid; np 147-149[err]C, J[err]H NVR (360MHz,
CDCl[err]) [err] 8.04 (1H, br s, indole NH), 7.52 (IH s, Ar-H), 7.33
(1H, d, J = 8.4Hz, Ar-H), 7.16 (1H d, J = 8.4Hz, Ar-H), 7.03 (1H, s,
Ar-H, 4.61 (1H, br s, -NHBOC), 3.96 (-83-s, Ar-CHerr]NHerr]), 3.45 (2H,
br g, -CHerr]NHBOC), 2.95 (2H, t, J = 6.8Hz, Ar-CH[err]-), 1.43 (9H, s,
t-Bu); mz (Cl) 288 (Mt-1). - 83-

5. Ntert-B I t
i ndol -3-yl]e %‘%h?%ﬁm&%épgﬂx 2'mﬁﬁgbﬁ$§h§ghpgﬁugz\@5 r%%)%rlg‘ ' 71%vyield
fromthe  §(250MHz, CDClg) 6.72 (2H, s, CHy), 7.40 (2H, d, J = 9Hz, Ar-

H), 7.66 (2H,_ s, Ar-H), 8.18 (2H, d, J = 9Hz, Ar-H).

2. N,N-Dimethyl-2-[6-(1,2,3-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine. Oxalate

1-(4-nitrophenyl)methyl-1,2,3-triazole was converted into

the title-indole using the general procedures described for

example 5. The oxalate salt was prepared mp 210-212°C,
(Found: C, 55.88; H, 5.75; N, 18.69. C;5H gNg. 1.1(CoHo0,)
0.16H9O requires C, 55.67; H, 5.84; N, 18.87%), & (360MHz,
D9oQ). 2.90 (6H, s, NMey), 3.22 (2H, t, J = 7.4Hz, CH,), 3.46 (2H,
t,d - 7.4Hz, CHy), 5.72 (2H, s, CHy), 7.24 (1H, dd, J = 1.6 and
8.4Hz, Ar-H), 7.36 (1H, s, Ar-H), 7.52 (1H, d, J = 8.4Hz, Ar-H),
7.66 (1H, s, Ar-H), 7.79 (1H, s, Ar-H), 8.00 (1H, d, J = 1Hz, Ar-H)

EXAMPLE 11

3-(2-Aminoethyl)-5-(2-methyl-tetrazol-5-
yl)benzo[blthiophene. Oxalate.

Step 1

4-Bromophenylmercaptopropanone




product fromthe previous step using the conditions described for Exanple 3
(Step 3); colourless thick oil; [err]H NVR (250MHz, CDCl[err]) [err] 8.07 -
(1H, br s, indole NH), 7.50 (1H, s, Ar-H), 7.31 (1H, d, J = 8.3Hz, Ar-H),
7.16 (1H, d, J = 8.3Hz, Ar-H), 7.02 (1H, s, Ar-H), 4.61 (1H, br s, -NH),
3.54 (2H, s, Ar-CHerr]N), 3.45 (2H, q, J = 6.2Hz, -CHerr]NH), 2.94 (2H,
t, J =6.2Hz, Ar-CHerr]-), 2.27 (6H,_ ? -NWe[err]), 1.43 (9H, s, t-Bu).

6. N-tert-Butyl oxvcarbonvl-2-[5-trinmethyl anmoni um ]

net hyl - 1Hi ndol - 3-vl ] et hyl am ne. | odi de A sol ution of the product

T%S?géi Eﬁni (380 wireed & %8%33 b rorRe hie “ﬁﬁapitée%?mlé E?ﬂrﬁ g
ether_and ?f‘?*’%m‘ver BENAQRE 08k, 280 Sein e PRt ARG Hs T Ll & o) ve

4. 29 (loo%dﬂedaeldmhbetmundal maﬁﬁnomaﬁd(bﬁeqamdwa@) [err] H NWVR
(360MVHz, DVSO-d err(]‘ [err] 11 09 ("11H, br s, indole N 69 (1H, s,
wnaer

Ar-H), 7.480rTe( nigogen, f OA in befare extracting wish ethe_m (1H, d, J
8 3Hz, A br, t Ar - CH 3. 3 2H,
o300 A Qo] Jibh wltch: bbbk a3 G050t BapSibSife ) 3232
Ar-CH er r] voecub, Yéatitil 6589% (B00%)BLthé fitle TBApodRd s a ‘whitd 30;

solid, 8 (CDClg) 2.27 (3H, s), 3.65 (2H, s), 7.20 (2H, d, J = 8.5H2),
7.41(2H, d, J = 8.5H2).

Step 2

5-Bromo-3-methyl benzo[b)]thiophene

To a gently refluxing mixture of polyphosphoric acid
(4.47g) and chlorobenzene (100ml) was added 4-
bromophenylmercaptopropanone (2.24g, 9.14mmol) portionwise
over 1h and the mixture ;avas heated at reflux for 8 days. After
cooling the organic phase was decanted off and the residue was
decomposed with HoO (~100ml), extracted with CHoClq (2 x
75ml), dried (MgSO,) and com-lained with the decanted organic -
phase. This was evaporated in vacuo to leave 2.096¢g of brown
oil. Distillation on a Kugelrohr apparatus yielded 1.83g (88%) of
the title compound as a pale yellow liquid, bp 100-
110°C/0.35mbar. & (CDClg) 2.41 (3H, s), 7.10 (1H, s), 7.43 (1H,
dd, J = 8.5 and 1.9Hz), 7.69 (1H, d, J = 8.5Hz), 7.64 (1H, d, J =
1.9Hz).
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[err]. - -84- H 6.55; N, 8.79.
Cerr]Herr] N3 err] requires: C 49. 68; H, 658 N, 9. 15% ' 7.
N-tert-Butyl oxycarbonyl -2-[5-(2-nitroi mdazol -
yl met hyl ). 1Hi ndol - 3-yl ] et hyl am ne.

-55-

Step 3

5-Cyano-3-methyl benzo[blthiophene

To copper (I) cyanide (0.569g, 6.35mmol) was added 5-
bromo-3-methy1 benzo{b]thiophene (1.179g, §.19mmol) in N-
methylpyrrolidinone (10ml) and the mixture was stirred at 180-
190°C for 17h. This was then parﬁﬁoned between ether (75ml)
and ammonia solution (76ml). The ether layer was separated,
washed with more ammonia solution (2 x 50ml), dried (Nag
S04) and evaporated in vacuo to leave 0.81g of an off-white
solid. Chromatography on flash silica, eluting with 10% ethyl
acetate/petroleum ether yielded 0.76g (85%) of the title
compound as a white solid. & (CDCl3) 2.47 (34, s), 7.23 (14, s),
7.55 (1H, dd, J = 8.3 and 1.5Hz), 7.93 (1H, d, J = 8.4Hz), 8.03
(1H, d, J = 1.4H2z).

Step 4

3-Methyl-5-(tetrazol-5-yl)-benzo[blthiophene

To a solution of 5-cyano-3-methyl benzo[b]thiophene
(0.194g, 1.12mmol) in N-methylpyrrolidinone (5ml) under
nitrogen was added triethylamine hydrochloride (0.231g,
1.68mmol) followed by sodium azide (0.234g, 3.59mmol) and the
mixture was extracted with ether (4 x 50ml). The combined

ether extracts were dried (Mg SO4) and evaporated in vacuo to



Sodi um hydride (0.6g of a 60%dispersion in oil) was added to a stirred

solution of 2-nitroimdazole (1.61g, 14.2mmmol) in m
tenperature. After 0.5h, a solution of the precedi |{REFETEMBNISHE 60,
7.1mmol ) in DMF (40m ) was added and the m xture rgffoxed—for-2h~and t hen
stirred at roomtenperature for 18h. Aqueous work-pp fgéwy% fil gsh
chromat ography of the crude product, af_;,gr_ded the fifl d{( 4. 69);
[err]H NVR (360MHz, CDCl[err]) [err] 1. (9H, s, }j-LBuw—2.94 (21 {t, J =
7.0Hz, CHerr]), 3.40-3.48 (2H, m CHerr]), 5.69 {2H, s, CHerr]), {7.01

(1H, s, Ar-H), 7.09 (1H, d, J = 8.4Hz, Ar-H), 7.10~SH—s—Ar=Hy~—737 (1H

d J=28.4 1H s . [ ndolee- AH) .
8. 2-[5-(2%??%@%%%5 ﬁ@ﬁ@n%’ y%%%%ﬂ@%@@g%w A
sol ution of dilieapeliig aith CH COEHINHG(q)(@0)8:1rtoBBBII0Aer 1] H)

)
(150m ) was stirred at roomteg‘pe ature for "1. 25h. The reaction was
quenched by give 0i246g(1080%) af dhentitie product agw whitawolidaduum The

Crude produci¥RSoPYIdd LA, BY, 1A LN POSUR Y, L2 Skl %Y ol vt ng
(1H, dd, J = 8.4 and 1.5Hz), 8.36 (1H, d, J = 0.9Hz). m/z (CT,
NHg) 216 (M-H)", 160.

Step 6

3-Methyl-5-(2-methyltetrazol-5-yl)benzof[b]thiophene and
3-Methyl-5-(1-methyltetrazol-5-yl) benzo[blthiophene

To a mixture of 3-Methyl-5-(tetrazol-5-yl)
benzo[blthiophene (0.241g, 1.12mmol) in acetonitrile (5ml) was
added triethylamine (0.28ml, 2.01mmol), then iodomethane
(0.486ml, 7.81mmol) followed by DMF (3ml) until a clear
solution formed. The solution was stirred overnight under
nitrogen before evaporating in vacuo and partitioning the
residue between water (50ml) and ether (25ml). The aqueous
layer was separated and eitracted with more ether (2 x 25ml),
the combined ether extracts were dried (Mg SO4) and
ev.aporated in vacuo to leave 0.241¢g of yellow s_olid.
Chromatography on flash silica, eluting with 25-40% ethyl
acetate/petroleum ether gave 0.168g (65%) of the 2-isomer of the
title product as a white solid and 0.063g (24%) of the 1-isomer of
the title product as a white solid. 2-isomer & (CDC13) 2.52 (3H,
s), 4.42 (3H, s), 7.14 (1H, s), 7.94 (1H, d, J = 8.4Hz), 8.10 (1H, dd,



[err] - 85- '
CHerr]C[err]/EtOH/ NH err] (30:8:1). The product (0.73g) was obtai ned as a
yellow oil; [err]H NVR (360MHz, d4-MeOH) [err] 2.87-2.94 (4H, m 2 of
CHerr]), 5.71 (2H, s, CH[err]), 7.05 (1H, d, J = 8.4Hz, Ar-H), 7.11 (1H

s, Ar-H), 7.12 (1H s, Ar-H), 7.35 (1H, d, J = 8. 4Hz, Ar- H), 7.39 (1H, s,
Ar-H), 7.55 (1H, s, Ar-H). 9.

N. N- Di met hyl - 2-[ 5-(2-ni troi m dazol - 1yrﬁgf'h 1)-1H |ndoI 3y|]ethy|amne

J = 8.4 and 1.6Hz), 8.51 (1H, s). m/z (CI'*,NHg) 231 (M+H)* 1-
isomer § (CDClg) 2.50 (3H, s), 4.22 (3H, s), 4.22 (3H, s), 7.23
(1H, s), 7.64 (1H, dd, J = 8.3 and 1.5Hz), 8.03 (1H, d, J = 8.4H2),
8.12 (1H, d, J = L.6Hz). m/z (CI*,NHg) 231 (M+H)*, 202, 172.

Step 6

3-Cyanomethyl-5{(2-methyltetrazol-5-yl) benzofblthiophene

To a refluxing mixture of 3-methyl-5-(2-methyltetrazol-5-
yl) benzo(b]thiophene (0.162g, 0.703mmol) and benzoyl peroxide
(10.6mg) in carbon tetrachloride (10ml) irradiated with two desk
lamps (2 x 60W) was added N-bromosuccinimide (0.126g,
0.707mmol) in small portions. After the addition was complete
the mixture was heated at reflux for a further 90 min, then
filtered and the filtrate was evaporated in vacuo to leave an
oil/solid mixture. Chromatography on flash silica, eluting with
dichloromethane gave 0.161g of crude 3-bromomethyl-5-(2-
methyltetrazol-5-yl) benzo[blthiophene as a colourless oil.

The crude 3-bromomethyl-5-(2-methyl-tetrazol-5-yl)
benzo[bjthiophene (0.145g) in DMSO (0.3m]) was added to a
mixture of sodium cyanide (29.9mg, 0.61mmol) in DMSO (0.2ml)
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Prepared fromthe preceding tryptam ne using the conditions .described for
Exanple 3(Step 3); [err]H NVR (250MHz, CDCl[err]) 8 2.33 (6H, s, N(M)2),
2.62 (2H, t, J = 7.4Hz, CHerr]), 2.92 (2H, t, J = 7.4Hz, CHerr]), 5.68
(2H, s, CHerr]), 7.00 (1H, d, J = 1.0Hz, Ar-H), 7.07 (1H, dd, J = 1.0 and
8.2Hz, Ar-H), 7.09 (1H, d, J = 2.4Hz, Ar-H, 7.10 (1H, d, J = 2.4Hz, Ar-H),
7.35 (1H d, J = 8.2Hz, Ar-H), 7.53 (1H _gg_-Ar-H, 8.19 (1H br s,

i ndol e- NH) . 10. NN-Di net hyl - 2-[ 5- (2-am noi mi dazol -1yl met hyl)-1H

i ndol - 3-yl ] et hyl am ne Sesqui oxal ate The title-conmpound was

df t t f St 9 dit bed f
Exanpl & 5 E%w%e" Rtite Stas piibret 86 000 B T A odl e £he2 121 or )
MeOH Et 2
g:[err]H[ e£re]r er F’](”Ewggﬁ err ﬁerr g?r(?)ég.ﬂg]g[%&%@;ovggc?&hrdega& 54.46; H,
5.81; N, 16. (ﬁl%tedeff;Nasmwsﬁﬂwﬂerm{ddﬁadina%mﬁu,pxsmlmwb) 2), 3.25

2H, t, J = T7.4Hz__CH err 49 (2H, t, J = 7.4Hz,,
(REpL ACEMENT degve 73. 5x£1g ’Hle filtr ate was extrarted vm'g{z;hchloromethane

(3 x 30ml) and the combined extracts were dried (NagSO,) and
evaporated in vacuo to leave 44.7mg. This was combined with
the original solid and chromatographed on flash silica, eluting
with 20-50% ethyl acetate/petroleum ether to yield 61.5mg
(38%) of the title product as a white solid. 8 (CDClg) 3.99 (2H,
s), 4.43 (3H, s), 7.59 (1H, s), 8.00 (1H, d, J = 8.5Hz), 8.19 (1H,
dd, J = 8.5 and 1.6Hz), 8.47 (1H, s).

Step 7

3-(2-Aminoethyl)-5-(2-methyl-tetrazol-5-vyl)
benzo[b]thiophene. Oxalate.

To a solution of 3-cyanomethyl-5-(2-methyl-tetrazol-5-yl)
benzo[blthiophene (0.434g, 1.70mmol) in THF (16ml) under
nitrogen was added dropwise 1.0M borane-tetrahydrofuran
complex in THF (5.10ml, 5.10mmol) and the mixture was heated
at reflux for 6h. After cooling in an ice-bath the mixture was
quenched with 2N HCI (22ml) and heated to reflux for 1h. The
THF was then removed in vacuo and the residue basified with
50% sodium hydroxide solution (4ml) beforelextracting with
dichloromethane (3 x 75ml). The combined extracts were dried

(K9CO3) and evaporated in vacuo to leave 0.45g.
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- 86- CHerr]), 5.16 (2Herr],s, CHerr]), 6. YZ 1H, WS

6.83 (1H, d, J = 2.3Hz, Ar-H), 7.19 (1H, dd, J

(1H
1.5 onad X
(1H, s, Ar-H), 7.56 (1H, d, J = 8.5Hz, Ar-H), 7.61 (1H b, Ar-H).
EXAMPLE 39 N-Met hyl -2-[5-( 1.2.4-triazol- 1-yl npthyl9)s NGV 1938 -
yl]leth | am ne. Oxal ate. 1. N-Benzyl-2[5-( 1.2.43tfiazol- 1-vy|nF
)- | Hindol - 3- =29~

———

Chromatography on flash silica eluting with

. CHgClg/MeOH/NHg(aq) (60:8:1) gave 0.383g (87%) of the title
product as a white solid. The oxalate salt was prepared using
oxalic acid in methanol/ether to give the title product oxalate as
a white solid, m.p. 204-209°C. Analysis found: C, 47.75; H, 4.28;
N, 19.28%. Calcd for C1oHgNgS. 1.1 CoHgOy: C, 47.69; H,
4.28; N, 19.54%. 5 (DMSO) 3.17-3.21 (4H, m), 4.46 (3H, s), 7.72
(1H, s), 8.06 (1H, dd, J = 8.4 and 1.4Hz), 8.52(1H, s) m/z
(CI*,NHj3) 260 (M+H)*, 230.

EXAMPLE 12

3-(2-Amincethyl)-5-(1-methyltetrazol-5-vyl)
benzo[blthiophene. Oxalate.

Step 1

3-Cyanomethyl-5-(1-methyltetrazol-5-yl) benzo[b]thiophene

Followin'g_the pfocedure of Example 11, Step 6, 0.666¢g
(2.89mmol) 3-methyl-5-(1-methyltetrazol-5-yl)
benzo[{blthiophene was reacted with 0.515g (2.89mmol) of N-
bromosuccinimide and 38.1mg of benzoyl peroxide in 30ml of
carbon-tetrachloride. The reaction mixture was evaporated in
vacuo and chromatographed on flash silica, eluting with 0-3%

methanol/dichloromethane to give 0.532g of crude 3-bromo-5-(1-



ai me. To a sol ution of

-( 2,4-triazol -1-ylnmethyl)-1Hindol -3- yllethylamne (1.5g, 6. mel)
n Et OH (30rr1) was added freshly distilled benzal dehydg=&

nd the solution stirred at roomtenperature for 21h.
6. 3rrrm|) was added portionw se over 10 min, at roomternp
resulting m xture was stirred for 0.5h ¥60-ore the sol végn

et hyl
1,

ratore; and—tfe
infler
vacuum The resulting residue was taken up into water 1%m a’?‘.‘g\']%e&n i pd
with INHA (15m). The mi xture was then basified withj2 and

extracted with EtOAc (4 x 50m ). The conbi ned organi c phases were washed
with brine (3fmthyltetrazol<nyl)henzothlthiophenenr omat ogr aptry Fesrehrel
silica-gel eluting with CH2Cl[err]/MeCOH (85:15) gave the title-product

on

(1.38g9, 67%; [err]H NWR (360MHz, CDCl[err]) [err] 2.94 (4H, s, 2 of CHZ),

3.80 (2H, s, CH2) pRe38rtddle 8-bFdtho-6-4-methyltetrazol-5-yl)
benzo[b]thiophene (0.504g) v;as reacted with 97.7mg (1.99mmol)
of sodium cyanide in 1.5ml of DMSO at 100°C for 2h. After
cooling, the reaction mixture was poured into water (25ml) and
extracted with dichloromethane (6 x 50ml). The combined
extracts were dried (NagSO,) and evaporated in vacuo to leave
0.37g. Chromatography on flash silica, eluting with 30-60%
ethyl acetate/petroleum ether yielded 28.0mg (4%) of the title
product. & (CDCly) 4.00 (2H, s), 4.23 (3H, s), 7.63 (1H, s), 7.73
(1H, dd), 8.08 (1H, d), 8.15 (1H, d).

Step 2

3-(2-Aminoethyl)-5-(1-methyltetrazol-5-yl)
benzo[b]thiophene. Oxalate.

Following the procedure of Example 11, Step 7, 26.1mg
(0.102mmol) of 8-cyanomethyl-5-(1-methyltetrazol-5-yl)
benzo[blthiophene in 2ml of THF was reacted with 0.36ml
(0.36mmol) of 1.0M borane-tetrahydrofuran complex in THF.
Chromatography on flash silica, eluting with
CHoClo/MeOH/NH g(aq) (60:8:1) gave 17.7mg (67%) of the title
product as a colourless oil. The oxalate salt was prepared using
oxalic acid in methanoVether to give the title product oxaladte as

a white solid, m.p. 206-212°C. Analysis found: C, 47.55; H, 4.05;



-87-  (1H, d, J = 2Hz, Ar-H), 7.08 (1H, dd, J- 1.5 and 8.4Hz, Ar-H),
7.18:7.30 (5H, m Ar-H), 7.32 (1H, d, J = 8.4Hz, Ar-H), 7.54 (1H, s, Ar-H),

7.94 (1H, d, J = 2Hz, Ar-H), 8.17 (1H br s, indole-NH). 2.
N-Benzyl - N-net hyl - 2-[5- (1. 2. 4-triazol -1-yl nethyl) - 1H
I ndol - 3-yl ] et hyl am ne. To a stirred solution of the preceding am ne

(1.14g, 3.4mml) in anhydrous DMF (45m ) wagjadded Klerr]Cerr] (0.89g,
6. 4mmol ) and di met hyl sul phate (0. 46g, 3. 7mm|) The m xture was stirred at
room tenperature for 3.5h before adding Herr]O (90m ) and extracting with
Et OAc (2 x 100m ). The conbi ned organic sol uti ons were washed with bri ne

g ﬁ?lmcé_ggl“ eq, fg%mncealé@r&dclgg {;%@ ?orpgogmomm

eIutlng with CHerr i've thé de5|red
product (0. 64g28; Norkg. 5!4%/R8(( 32;3@{542&,):11,&4@-&444%3@)5,

?Shergz) m[zeﬁf?;ﬁsiﬂea.%qﬁ*éq 217 5fH9 3 ende, Pl D) 0 %9 o
1H, J = 7.20-7.36 (6H, Al , (.44 (1H, ,
,(Ar-H), 7.94 é@@ﬁﬁgﬁ@@nﬁ; 96 (1H s, Ar- I(—l) 8m18 ElH br s, |(ndoIZ NH) .

EXAMPLE 13

3-[2-(N ,N-Dimethylamino)ethyl]-5-(2-methyltetrazol-5-y1)
benzo[blthiophene. Oxalate.

To a mixture of (2-aminoethyl)-5-(2-methyltetrazol-5-yl)
benzo{blthiophene (0.372g, 1.43mmol) and sodium
cyanoborohydride (0.136g, 2.15mmol) in methanol (3m1) and
acetic acid (0.247ml, 4.30mmol) cooled in an ice bath was added
38% w/v formaldehyde solution (0.453ml, 5§.74mmol) in
methanol (3ml) dropwise over 5min and the mixture was stirred
at room temperature for 3h. After this time, saturated
potassium carbonate solution (30ml) was added and the mixture
was extracted with ethyl acetate (3 x 50ml). The combined
extracts were evaporated id vacuo to leave 0.53¢.
Chromatography on flash silica, eluting with 10-30%
methanol/dichloromethane, gave 0.335g (81%) of the title
product as a colourless oil. The oxalate salt was prepared using
oxalic acid in methanol/ether to give the title product oxalate as
a white solid, m.p. 214-218°C. Analysis found: C, 50.58; H, 4.80;
N, 18.28%. Caled for Cy,H17NgS. CoHgaOy: C, 50.92; H, 5.07;
N, 18.56%. & (DMSO) 2.84 (6H, s), 3.30-3.42 (4H, m), 4.46 (3H,
s), 7.69 (1H, s), 8.06 (1H, dd, J = 84and 14Hz) 8.20(1H,d,dJ =




[err]

- 88-

-62-

8.4Hz), 8.56 (1H, 5). m/z (CI*NHg) 288 (M+H)*.

EXAMPLE 14

N,N-Dimethyl-2-[§-(2-methylimidazol-1-ylmethyl)-1H-
indol-3-yllethvlamine Trisoxalate

1. 1-(4-Nitrophenyl)methyl-2-methylimidazole

Sodium hydride (2.45g; 61.0mmol, 60% dispersion in oil)
was added to a solution of 2-methylimidazole (5.0g, 60.9mmol)
in DMF (100ml). The mixture was stirred at room temperature
for 0.25h before adding 4-nitrobenzyl bromide (13.2g, 61.0mmol)
and heating at 110°C for 2h followed by stirring at room
temperature for 16h. Water (200ml) and ethyl acetate (500ml)
were added, the aqueous separated and extracted with ethyl
acetate (2 x 500ml). The combined extracts were washed with
water (3 x 250ml), dried (MgSQO4) and evaporated. The crude
product was chromatographed on silica gel eluting with
CH4Clo/MeOH (4%) to give the title-product (1.58g, 10.5%); 5
(360MHz, CDCl3) 2.34 (3H, s, Me); 5.16 (2H, s, CHy); 6.67 (1H,
d,J = 1.3Hz, Ar-H), 7.03 (1H, d, J = 1.3Hz, Ar-H); 7.19 (2H, d, J
= 9.5Hz, Ar-H); 8.22 (2H, 4, J = 9.5Hz, Ar-H).
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3. N-Methyl-2-[5-(1.2,4-triazol-l-ylnethyl)-1Hindol-3- yl]ethylamne.

Oxal at e. A solution of the preceding benzylamne (0.69g, 2.Omol) in
et hanol (100m ) and 2N HO (2m ) was hydrogenated at 30 psi over 10% Pd/ C
(0.6g) for 4h. The catal yst was renoved by filtration through hyflo, the
sol vent renoved under vacuum and the residue chromatographed on silica-gel
eluting with CHerr]dJ[err]/EtOH NH3 (40.831) to give the

title-N-nethylam ne (0.34g, 68% . The oxal ate salt was prepared and
recrystallised fromisopropyl alcohol; np 149-150[err]C, (Found: C, 55.42;
H 5.72; N, 19.55.(Jerr]Herr]Nerr].(err]JHerr]err]-0-15 (i PA) requires

C, 55.72; H, 5.7 | : AR
CHerr]), 2.87- 25298@%?%—%’71 2?34&2;%%%&!&%1 finefh NI 3H o

err]), 7.05 (1H
s, Ar- H), 7indol3-l)edhiyiaining ToisamalatedHz, Ar-H), 7.31 (1H, d, J = 8.4
Ar-H), 7.57 (1H, s, Ar-H), 7.96 (1H s, Ar-H), 7.99 (1H, s, Ar-H).
EXAMPLE 40 Tabl et Preparation

Prepared from the preceding 4-nitrobenzyl imidazole using
the general procedure described for Example 5. The trisoxalate
salt was prepared, mp 160-163°C (MeOH/Et50); (Found: C,
50.57; H, 5.25; N, 10.60. C{7H99N4.2.8 (CoHgO/) requires C,
50.79; H, 5.21; N, 10.48%); m/e 282 (M™*); 5 (360MHz, Do0) 2.65
(3H, s, Me); 2.92 (6H, s, NMey); 3.25 (2H, ¢, J = 7.3Hz, CHy);
3.50 (2H, t, J = 7.3Hz, CHy); 5.42 (2H, s, CHo); 7.18 (1H, d, J =
8.4Hz, Ar-H); 7.31-7.40 (2H, m, Ar-H); 7.40 (1H, s, Ar-H); 7.56
(1H, d, J = 8.4Hz, Ar-H); 7.66 (1H, s, Ar-H).

EXAMPLE 15

N,N-Dimethyl-2-[56-imidazol-1-ylmethyl-1H-indol-3-
yllethylamine Bisoxalate

Prepared from imidazole and _4—_nit3robenzyl bromide using
the procedure described for Example 5. The bisoxalate salt was_
prepared, 165-166°C (MeOH/Et50); (Found: C, 53.30; H, 5.34;
N, 12.18. CygHgNy4. 2.05 (CoHg0Oy) requires C, 53.30; H, 5.36;
N, 12.37%); 3 (360MHz, Dy0) 2.92 (6H, s, NMeyg); 3.24 (2H, t, J
= 7.7THz, CHy); 3.48 (2H, t, J = 7.THz, CHy); 5.50 (2H, s, CHy);
7.27(1H, d4, J = 1.5 and 8.4Hz, Ar-H); 7.37 (1H, s, Ar-H); 7.45
(1H, s, Ar-H); 7.49 (1H, s, Ar-H); 7.56 (1H, d, J = 8.4Hz, Ar-H);
7.75 (1H, s, Ar-H); 8.78 (1H, s, Ar-H).




Tablets containing 1.0, 2.0, 25.0, 26.0, 50.0 and 100. Omg, respectively of
the foll owi ng conpounds are prepared as .illustrated bel ow )

err
- 89- N, N-Di net hyl -2-[5-(2-nethyl tetrazol -5-yl nethyl) - 1H i ndol E3- !
yl ] et hyl am ne. Oxal at e. REPLACEMENT SHEET
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EXAMPLE 16

N,N-Dimethyl-2-[5-(2-methylimidazol-1-yl)-1H-indol-3-
vilethylamine Sesquioxalate

1. 1-(4-Nitrophenyl)-2-methylimidazole

Sodium hydride (4.87g, 122.0mmol, 60% dispersion in oil)
was added to a solution of 2-methylimidazole (10g, 122.0mmol)
in DMF (100ml) and stirred at room temperature for 0.25h. 1-
Fluoro-4-nitrobenzene (17.18g, 122.0mmol) was added to the
reaction mixture and stirred at room temperature for 16h.
Water (150ml) and ethyl acetate (250ml) were added, the
aqueous separated and extracted with ethyl acetate (3 x 150ml).
Theé combined extracts were washed with water (3 x 150m1),
dried (NapSO4) and evaporated to give the desired product
(11.5g, 47%); & (360MHz, CDClg) 2.24 (3H, s, Me); 7.06 (1H, d, J
= 1.5Hz, Ar-H); 7.10 (1H, d, J = 1.5Hz, Ar-H); 7.50 (2H, d, d =
9.5Hz, Ar-H); 8.38 (2H, d, J = 9.5Hz, Ar-H).

2. N,N-Dimethyl-2-[5-(2-methylimidazol-1-yl)-1H-indol-3-
vllethyvlamine Sesquioxalate

Prepared from the preceding 4-nitrophenyl imidazole using
the procedure described for Example 5. The sesquioxalate salt
was prepared, mp 185-186°C (iPA/MeOH); (Found: C, 566.17; H,
5.99; N, 13.46. C1gHooN,4.1.55 (CoHg0,). 0.1 EtOH requires C,



NN- D net hyl -2-[5-(1, 2,4-triazol - 1-ylnethyl)-1Hi ndol - 3-
yl ] et hyl am ne. Benzoat e. NN-Di et hyl -2-[5-( 1, 2, 3, : -
LACEMENT SHAET

1Hi ndol - 3- yl]ethyl am ne. Succi nat e. N- Met hyl - 4- [

1Hi ndol - 3-yl ] pi peri di ne. Sesqui oxal at e. -
ol kg | at
I %M@W%P
2.0

N-Met hyl -3-[5-(1, 2, 3-triazol -1-yl)-1 Hindol -3-yl] py
TABLE FOR DOSES CONTAI NI NG FROM —6%'—25'\/5 OF
Amount-nmg  Active Conpound .0 2.0

56.19; H, 5.79; N, 13.58%); & (860MHz, D90) 2.55 (8H, s, Me);
2.93 (6H, s, NMe,); 3.26 (2H, ¢, J = T.4Hz, CHy); 3.61 (2H, t,J =
7.4Hz, CHo); 7.30 (1H, dd, J = 2.0 and 8.7Hz, Ar-H); 7.48 (1H, d,

J = 2.1Hz, Ar-H); 7.51-7.563 (2H, m, Ar-H); 7.70-(1H, d, J =
8.7Hz, Ar-H); 7.79 (1H, d, J = 2.0Hz, Ar-H).

EXAMPLE 17

N,N-Dimethyl-2-[6-(1,2,4-triazol-1ylmethvl)-1H-indol-3-

yllethylamine. Succinate. Procedure B

A solution of 1-(4-hydrazinophenyl)methyl-1,2,4-triazole
dihydrochloride (2g, 7.6mmol, Example 5 step 3) and 4-N,N-
dimethylaminobutanal dimethylacetal (1.8g, 11.2mmol) in 4%
aqueous sulphuric acid (70ml) was heated at reflux for 2h. After
the reaction mixture was cooled to room temperature, ethyl
acetate (200ml) was added and the aqueous basified with
KoCOg. The aqueous was separated and extracted further with
ethyl acetate (2 x 150ml). The combined organics were dried
(NagSO4) and evaporated, and the reéidue chromatogra{)hed_ on
silica gel eluting with CHoClo/EtOH/NHg (30:8:1) to give the
title-triazole (610mg, 30%). The succinate salt was prepared by
addition of a solution of succinic acid (0.27g, 2.3mmol) in
methanol (3ml) to a solution of the triazole (0.61g, 2.3mn_101) in
methanol (5ml). The solvent was removed under vacuum and

the resultant product recrystallised from isopropylalcohol, mp

thyl)-



Mcrocrystalline cellulose =~ 49.25 48.75 37.25 Mdified food corn starch
49.25 48.75 37.25 Magnesi um stearate 0.50 0.50 0.50 ’

[err] - 90- TABLE FOR DOSES
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118-120°C; (Found: C, 68.76; H, 6.27; N, 17.79.
CI5H19N3.C4H604 requires C, 58.90; H, 6.50; N, 18.08%).

EXAMPLE 18 -

1,2.4-triazol-1-

Imethyl)-1H-indol-3-
yllethylamine. Benzoate

The benzoate salt of N,N-dimethyl-2-[5-(1,2,4-triazol-1-
ylmethyl)-1H-indol-3-yllethylamine was prepared by addition of
a solution of benzoic acid in diethyl ether to a solution of the free
base in ethanol/diethyl ether (1:4). The precipitated salt was
recrystallised from ethanol, mp 178-180°C; (Found: C, 67.28; H,
6.55; N, 17.66. Cl5H19N3.CGH5002H requires C, 67.50; H,
6.44; N, 17.89%); '"H NMR (360MHz, D50) & 2.92 (6H, s, NMeo);
3.22 (2H, t, J = 7.3Hz, CHy); 3.46 (2H, t, J = 7.3Hz, CHy); 5.52
(2H, s, CH,); 7.22 (1H, dd, J = 1.6 and 8.4Hz, Ar-H); 7.36 (1H, s,
Ar-H); 7.44-7.58 (4H, m, Ar-H); 7.65 (1H, s, Ar-H); 7.87-7.91 (2H,
m, Ar-H); 8.06 (1H, s, Ar-H); 8.54 (1H, s, Ar-H).

EXAMPLE 19

N .N-Dimethyl-2-[5-(2-ethyltetrazol-5-ylmethyl)-1H-indol-3-
yvl]lethylamine. Oxalate

Prepared as described for Example 3, using ethyl iodide.
The oxalate salt was prepared, mp 140-142°C; (Found: C, 55.71;
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26- 100M5 OF THE ACTI VE COVPOUND

Anmount - ng
Act i ve Conpound 26.0 50.0 100.0 Mcrocrystalline cellul ose
52.0 100.0 200.0 Modified food corn starch 2.21 4.25 8.5 Magnesi um
Stearate 0.39 0.75 1.5 Al'l of the active conpound,

cellul ose, and a portion of the corn starch are m xed and granulated to 10%
corn starch paste. The resulting granul§§5gn Is sieved, dried and bl ended
with the remai nder of the corn starch and the nagnesi um stearate. The

resulting granulation is then conpressed into tablets containing 1.0Onyg,
2.0nmg, 25.0ngy, 26.0ng, 50.0ng and 100ng of the active ingredient per

tablet. H, 6.26; N, 21.35. C;gHgoNg.CogHgOy4 requires C, 55.66; H,
6.23; N, 21.64%); '‘H NMR (360MHz, D50) § 1.64 (3H, t, J =
7.4Hz, CHg); 2.91 (6H, s, NMe,); 8.21 (2H, t, J = 7.4Hz, CHy);
3.47(2H, t, J = 7.4Hz, CHy); 4.34 (2H, 5, CHy); 4.64 (2H, q, J =
7.4Hz, CHoCHjg); 7.17 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.33
(1H, s, Ar-H); 7.48 (1H, d, J = 8.4Hz, Ar-H); 7.59 (1H, 5, Ar-H).

EXAMPLE 20

N,N-Dimethyl-2-[5-(1-ethyltetrazol-5-ylmethyl)-1H-indol-3-
yllethylamine. Oxalate

Prepared using the procedure described for Example 4,
using ethyl iodide. The oxalate salt was prepared, mp 179°C
(MeOH/Et90); (Found: C, 55.59; H, 6.23; N, 21.49.
Cy6HggNg.CoHoOy requires C, 55.66; H, 6.23; N, 21.64%); H
NMR (360MHz, D50) 3 1.32 (3H, t, J = 7.4Hz, CHg); 2.90 (6H, s,
NMey); 3.21 (2H, t, J = 7.4Hz, CHy); 3.46 (2H, t, J = 7.4Hz,
CHy); 4.38 (2H, q, J = 7.4Hz, CHg); 4.47 (2H, s, CHy); 7.14 (1H,
dd, J = 1.5 and 8.4Hz, Ar-H); 7.35 (1H, s, Ar-H); 7.50 (1H, d, J =
8.4Hz, Ar-H); 7.53 (1H, 5, Ar-H).

EXAMPLE 21

N,N-Dimethyl-2-[5-(1,2,4-triazol-1-yl1)-1H-indol-3-
yllethylamine. Bisoxalate
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Prepared as descz_'ibed for Example 16 from 1,2, 4-triazere™
sodium derivative and 1-fluoro-4-nitrobenzene. The bisoxalate
salt was prepared, mp 210°C (MeOH/Et50); (Found: C, 50.11;
H, 4.78; N, 16.35. C1 4H;7N;. 1.9 (CoHg0,) requires C, 50.14;
H, 4.92; N, 16.43%); 'H NMR (360MHz, D50) 82.92 (6H, s,
NMe,); 8.26 (2H, t, J = 7.4Hz, CHy); 3.50 (2H, t, J = 7.4Hz,
CH,); 7.44 (1H, s, Ar-H); 7.47 (1H, dd, J = 2.0 and 8.7Hz, Ar-H);
7.63 (1H, d, J = 8.7Hz, Ar-H); 7.88 (1H, d, J = 2.0Hz, Ar-H); 8.36
(14, s, Ar-H); 9.05 (1H, s, Ar-H).

EXAMPLE 22

4-[5-(2-Methvlimidazol-1-v1)-1H-indol-3-y1]-N-
methylpiperidine. Bisoxalate sesquihydrate

A solution of N-methyl-4-(formylmethyl)piperidine (0.25g,
1.8mmol) and 4-(2-methylimidazolyl)phenyl hydrazine
hydrochloride (0.48g, 2.1mmol) in 4% H9SO4 (25ml) was heated
at reflux for 16h. The mixture was cooled to room temperature,
basified with KoCOjg solution and extracted with CHyCly (3 x
75ml). The combined extracts were dried (NagSQO,4) and
evaporated and the residue purified by chromatography on
silica-gel eluting with CHqoClo/EtOH/NHg (60:8:1) to give the:
title-compound (0.12g). The bisoxalate sesquihydrate salt was
prepared, mp 65-70°C (hygroscopic); (Found: C, 52.97; H, 5.51;
N, 11.07. C18H22N4.2(C2H204).1.5H20 requires C, 52.69; H,
5.83; N, 11.17%); 'H NMR (360MHz, D50) § 1.96-2.08 (2H, m,
CHs);.2.31-2.40 (2H, m, CHg); 2.56 (3H, s, CHg); 2.95 (3H, s,



CLAI M5 1. A compound of fornmula I, or a salt or prodrug
t hereof : [err] wherein the broken circle represents two
non- adj acent doubl e bonds in any position in the five-nmenbered ring;

two, three or four of V, W X, Y and Z represent nitrogen and the remai nder
represent carbon

-69-

CHg); 3.20-3.27 (3H, m, CH and CHy); 3.64-3.68 (2H, m, CHy);
7.28 (1H, dd, J = 2 and 8.7Hz, Ar-H); 7.44 (1H, s, Ar-H); 7.48
(1H, d, J = 2Hz, Ar-H); 7.53 (1H, 4, J = 2Hz, Ar-H); 7.69 (1H,d, J
= 8.7THz, Ar-H); 7.81 (1H, 4, J = 2Hz, Ar-H).

EXAMPLE 23

4-[5-(1,2,4-Triazol-1-ylmethyl)-1H-indol-3-y1]-N-
methylpiperidine. Oxalate

A solution of N-methyl-4-(formylmethyl)piperidine (0.1g,
0.71mmol) and 4-(1,2,4-triazolylmethyl)phenyl hydrazine
dihydrochloride (0.185g, 0.71mmol) in 4% HoSO4 was heated at
reflux for 2h. The mixture was cooled to room temperature,
basified with K9CQOg solution and extracted with CHoClg (2 x
100ml). The crude product was chromatographed on silica-gel
eluting with CH9Clo/EtOH/NHg (40:8:1) to give the title-
compound (60mg). The oxalate salt was prepared, mp 218-
220°C; (Found: C, 58.61; H, 6.03; N, 17.94. C{7Hg{N5.1.02
(CoHoOy) requires C, 58.96; H, 6.38; N, 17.56%); 'H NMR
(360MHz, D5O) 6 1.88-2.02 (2H, m, CHj); 2.20-2.34 (2H, m,
CHy); 2.92 (3H, s, CHg); 3.10-3.24 (3H, m, CH and CHy); 3.60-
3.64 (2H, m, CHy); 5.51 (2H, s, CHy), 7.21(1H, dd, J = 1.6 and
8.4Hz, Ar-H), 7.26 (1H, s, Ar-H); 7.51 (1H, d, J = 8.4Hz, Ar-H),
7.69 (1H, s, Ar-H); 8.05 (1H, s, Ar-H), 8.55 (1H, s, Ar-H).
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provi ded that, when two of V, W X, Y and Z represent nitrogen and the
remai nder represent carbon, then the said nitrogen atqQug. are in
non- adj acent positions within the five-nmenbered ring; | TN Gl
represents hydrogen, nethyl, ethyl, benzyl or am no; 12 o e
represents a non-bonded el ectron pair when four of Vi ‘
represent hitrogen and the other repres®d+s carbon; riv@%ﬂ“ﬁm zjh
of V, W X, Y and Z represent nitrogen and the renai §dgr_represent i

carbon, Alerr] represents hydrogen, nethyl, ethyl, begzyl or amno;

[er] EXAMPLE 24

ATERR
A a e

1H-4-[5-(2-Methylimidazol-1-y1)-1H-indol-8-yl}-piperidine.
Bisoxalate dihydrate

1. 4-[5-(2-Methylimidazol-1-yl)-1H-indol-3-yl]-N-
benzylpiperidine

Prepared from N—benzyl-4-(formyl.methyl)piperidine using
the procedure described for Example 22; 'H NMR (360MHz,
CDClg) § 1.80-1.94 (2H, m, CH,); 1.98-2.06 (2H, m, CH,); 2.14-
2.24 (2H, m, CHy); 2.33 (3H, s, CHg); 2.76-2.85 (1H, m, CH);
3.02-3.08 (2H, m, CHy); 3.60 (2H, s, CHg); 7.03-7.10 (4H, m, Ar-
H); 7.26-7.38 (5H, m, Ar-H); 7.41 (1H, d, J = 8.5Hz, Ar-H); 7.52
(1H, d, J = 1.8Hz, Ar-H); 8.30 (1H, br s, NH).

2. 1H-4-[5-(2-Methylimidazol-1-yl)-1H-indol-3-vl]-
piperidine. Bisoxalate dihydrate

To a solution of arimonium formate (0.32g, 5.07mmol) and
4-[5-(2-methylimidazol-1-yl)-1H-indol-3-yl]-N-benzylpiperidine
(0.4g, 1.08mmol), in methanol (40ml) was added Pd/C (10%;
0.4g) and the mixture stirred at 60°C for 3h. The catalyst was
removed by filtration through celite and the solvent removed
under vacuum. The residue was taken up into HyO (30ml),
basified with NHg solution and extracted with ethyl acetate (3 x
100ml). The combined extracts were dried (NagSO,4) and
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E

represents a bond or a straight or branched al kyl ene chain containing from

1 to 4 carbon atons;
U represents nitrogen or CGRerr]

NR ;

F represents a group of formula
-71~

evaporated and the residue chromatographed through silica-gel
eluting with CHoClo/MeOH/NHg (30:8:1) to give the desired
piperidine (0.2g). The bisoxél_ate dihydrate salt was prepared,
mp 80°C (hygroscopic); (Found: C, §0.53; H, 5.54; N, 10.87.
C17HggN4.2(C9Ho04).2.2Ho0 requires C, 50.43; H, 5.72; N,
11.20%); *H NMR (360MHz, D90) 6 1.91-2.03 (2H, m, CHy,);
2.30-2.34 (2H, m, CHj); 2.65 (3H, s, CHg); 3.19-3.36 (3H, m, CH
and CHy); 3.565-3.62 (2H, m, CHj); 7.28 (1H, dd, J = 1.2 and
8.6Hz, Ar-H); 7.44 (1H, s, Ar-H); 7.47 (1H, d, J = 2.0Hz, Ar-H);
7.52 (1H, d, J = 2.0Hz, Ar-H); 7.69 (1H, d, J = 8.6Hz, Ar-H); 7.82
(1H, d, J = 1.2Hz, Ar-H).

EXAMPLE 26

1H-4-[5-(1,2,4-Triazol-1-vimethyl)-1H-indol-3-vl}-
piperidine. Oxalate

Prepared from N-benzyl-4-(formylmethyl)piperidine and 4-
(1,2,4-triazolylmethyl)phenyl hydrazine dihydrochloride using
the procedures described for Examples 23 and 24. The oxalate
salt was prepared, mp 272°C; (Found: C, 58.27; H, 5.56; N,
18.79. 016H19N5.02H204 requires C, 568.21; H, 5.70; N,
18.86%); 'H NMR (360MHz, D50O) & 1.86-1.98 (2H, m, CHy);
2.24-2.28 (2H, m, CHy); 3.15-3.36 (3H, m, CH and CHy); 3.52-
3.56 (2H, m, CH,); 5.51 (2H, s, CHg); 7.21(1H, dd, J = 1.6 and
8.5Hz, Ar-H), 7.27 (1H, s, Ar-H); 7.562 (1H, d, J = 8.5Hz, Ar-H);

7.70(1H, 4, J = 1.6Hz, Ar-H); 8.09 (1H, s, Ar-H); 8.60 (1H, s, Ar-
H).
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B represents oxygen, sul phur or



R represents -CI-l[err].CI—lR.NR[err] Rlerr] or a'group of formula

[err]
2 3

4 5

I n which the broken line represents an optional chem cal and
6 7 Rlerr] ,Rerr],Rerr], RFettd——Rlerr] _and R
i ndependent |y represent hydrogen or Cl-6 al kyl . REPLACEMENT SHEET
-72~
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EXAMPLE 26
1H-3-[5-(2-Methylimidazol-1-yl)-1H-indol-3-y1]- lidine.

Bisoxalate

1. 3-[6-(2-Methylimidazol-1-yl)-1H-indol-3-yl]-N-
benzylpyrrolidine

Prepared from N-benzyl-3- (formylmethyl)pyrrolidine and 4-(2-
methylimidazolyl)phenyl hydrazine hydrochloride as described
for Example 22; 1H NMR (360MHz, CDC13) 5 1.98-2.06 (1H, m,
CH of CHy); 2.34 (3H, s, CHg); 2.34-2.44 (2H, m, 2 of CH of
CHy); 2.71(1H, t,J = 74 Hz, CH of CHy); 2.80 (1H, t,J = 6.9Hz,
CH of CHy); 3.05 (1H, t, J = 8.7Hz, CH of CHy) 3.61-3.73 (1H,
m, CH); .72 (2H, ABq, J = 13Hz, CHy); 6.95-7.14 (4H, m, Ar-H);
7.22-7.41 (5H, m, Ar-H); 7.40 (1H, 4, J = 8.5Hz, Ar-H); 7.66 (1H,
s, Ar-H); 8.30 (1H, br s NH).

2. 1H-3-[5-(2-Methylimidazol-1-yl)-1H-indol-3-yl]-
pyrrolidine. Bisoxalate -

Prepared from the preceding N-benzylpyrrolidine using the
procedure described for Example 24. The bisoxalate salt was
prepared, mp 210-213°C (methanol/ether); (Found: C, 53.93; H,
5.22; N, 12.50. C;gHgN,.2(CoHg0 ) requires C, 53.81; H,
4.97; N, 12.55%); 'H NMR (360MHz, D50) & 2.91-2.30 (1H, m,

' CH of CHy); 2.55 (3H, s, CHg); 2.55-2.60 (1H, m, CH of CHy);

3.35-3.64 (3H, m, CH and CHgy); 3.80-3.90 (2H, m, CHy); 7.30



-93- [err] 2. A conmpound as clainmed in claim1l
represented by fornmula I1A and salts and prodrugs thereof: [err]

-73~-
(1H,dd,J =2 and 8.6H;, Ar-H); 7.47 (14, 4, J - 2Hz, Ar-H); 7.50
(1H, s, Ar-H); (7.58 (1H, d, J = 2Hz, Ar-H); 7.70 (1H, d, d =
8.6Hz, Ar-H); 7.80 (1H, 4, J = 2Hz, Ar-H).

EXAMPLE 27

N-Methyl-8-[6-(2-methylimidazol-1-yl)-1H-indol-3-v1]-
pyrrolidine. Bisoxalate

To a cooled (0°C), stirred mixture of 1H-3-[5-(2-
methylimidazol-1-yl)-1H-indol-3-yllpyrrolidine (0.12g,
0.45mmol), acetic acid (0.136g, 2.3mmol) and NaCNBHg (71mg,
1.1mmol), in methanol (15ml), was added dropwise a solution of
formaldehyde (89mg of a 38% w/w solution in HoO, 1. lmmol). in
methanol (10ml). The mixture was stirred at 0°C for 0.1h before
warming to room temperature and stirring for 1.5h. Saturated
K9COg4 solution (10ml) was added and the solvent removed
under vacuum. The residue was extracted with ethyl acetate (3

N x 100ml) and the combined extracts dried (NagSO4) and
evaporated. The crude product was chromatographed on silica-
gel eluting with CHoClg/MeOH/NHg (60:8:1) to give the title
product (0.1g). The bisoxalate salt was prepared, mp 191-194°C
(MeOH/Et50); (Found: C, 54.39; H, 5.30; N, 11.87.
C17H20N4.2(CZH204).0.2H20 requires C, 54.36; H, 6.30; N,
12.07%); H NMR (360MHz, D50) 3 2.26-2.45 (1H, m, CH of
CHy); 2.55 (3H, s, Me), 2.62-2.75 (1H, m, CH of CHy); 3.02 and
3.03 (total 3H, s, Me); 3.23-3.45 (2H, m, CHjy); 3.60-3.68, 3.77-
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X[err] represents nitrogen or Alerr]-C nis zero, 1, 2 or 3;

B represents oxygen, sul phur or N-Rlerr] Alerr] and Alerr]

i ndependent|y represent hydrogen, nethyl, ethyl, benzyl or am no; and

12 13 14 16 17 Rlerr] , Rerr] , Rerr] , Rerr]
and Rlerr] I ndependent|ly represent hydrogen or Cl-6 al kyl .

A conpound as clained in claim1 representgg by formula IIB, and salts and'
prodrugs thereof:

4.1 and 4.12-4.15 (¢total 3H, each m, CH and CHp); 7.30 (1H, d, J
= 8.9Hz, Ar-H); 7.48 (1H, d, J = 2.2Hz, Ar-H); 7.52 (1H, s, Ar-H);
7.53 (1H, d, J = 2.2Hz, Ar-H); 7.70 (1H, d, J = 8.9Hz, Ar-H); 7.78
(1H, s, Ar-H).

EXAMPLE 28

1H-4-[5-Imidazol-1-yl-1H-indol-3-yllpiperidine. Bisoxalate

-Prepared from N-benzyl-4-(formylmethyl)piperidine and 4-
(imidazolyl)phenyl hydrazine hydrochloride using the
procedures described for Examples 22 and 24. The bisoxalate
salt was prepared, mp 155-157°C; (Found: C, 54.32; H, 5.50; N,
11.66. C1gHy gN,.2(CoHg0,4).0.3(Eto0) requires C, 54.33; H,
5.38; N, 11.96%); 'H NMR (360MHz, D90) & 1.90-2.04 (2H, m,
CH,); 2.32 (2H, br d, J = 13Hz, CHy); 3.20-3.32 (3H, m, CH and
CHy); 3.55-3.60 (2H, m, CHy); 7.41-7.44 (2H, m, Ar-H); 7.64 (1H,
s, Ar-H); 7.68 (1H, d, J = 8.7Hz, Ar-H); 7.85 (1H, s, Ar-H); 7.92
(14, d, J = 2Hz, Ar-H); 9.06 (1H, s, Ar-H).

EXAMPLE 29

1H-4-{5-(1,2,3-Triazol-1-yl)-1H-indol-3-yl]piperidine.
Hemioxalate

Prepared from N-benzyl-4-(formylmethyl)piperidine and 4-
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(1,2,3-triazolyl)phenyl hydrazine hydrochloride using the
procedures described for Examples 22 and 24. The hemioxalate
salt was prepared, mp 278°C (MeOH/E{50); (Found: C, 61.84;
H, 6.10; N, 22.21. Cy5H14Ng.0.5(CoHg04) requires C, 61.53; H,
6.81; N, 22.42%); H NMR (360MHz, Dg-DMS0) § 1.66-1.82
(2H, m, CHy); 1.98-2.06 (2H, m, CHy); 2.83-2.89 (2H, m, CHy);
2.98-3.08 (1H, m, CH); 3.21 (2H, br d, J = 12.6Hz, CHy); 7.28
(1H, s, Ar-H); 7.61-7.56 (2H, m, Ar-H); 7.93 (1H, s, Ar-H); 8.05
(1H, s, Ar-H); 8.73 (1H, s, Ar-H).

EXAMPLE 30

N-Methyl-4-[6-imidazol-1-yl-1H-indol-3-vl]piperidine.
Sesquioxalate

Prepared from N-methyl-4-(formylmethyl)piperidine and 4-
(imidazolyl)phenyl hydrazine hydrochloride as described for
Example 22. The sesquioxalate salt was prepared, mp 217°C;
(Found: C, 57.41; H, 5.83; N, 13.30. C;7HogNy,.
1.5(C9H904).0.14(CHgOH) requires C, 57.61; H, 5.66; N,
13.34%); 'H NMR (360MHz, D50) 3 1.94-2.06 (2H, m, CHy);
2.34-2.38 (2H, m, CHy); 2.94 (8H, s, CHg); 3.20-3.27 (3H, m, CH
and CHy); 3.63-3.67 (2H, m, CHy); 7.40-7.43 (2H, m, Ar-H); 7.64
(1H, s, Ar-H); 7.68 (1H, d, J = 8.7THz, Ar-H); 7.84 (1H, s, Ar-H);
7.90 (1H, d, J = 1.3Hz, Ar-H); 9.07 (1H, 5, Ar-H). '
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[err] wherein Y[err] represenfs-nitrogen or Alerr] -C, n
Is zero, 1, 2 or 3; B represents oxygen, sul phur or NNRerr]
Alerr] and Alerr] independently represent hydrogen, nethyl, ethyl or
benzyl ; and Rlerr] Rerr] Rerr] Rerr] and R independently
represent hydrogen or C[err] alkyl. : 4. A conpound as clainmed in
claim1 represented by fornmula 11 C, and ssalts and prodrugs thereof:

EXAMPLE 31

N-Methyl-4-[5-(1,2,3-triazol-1-y1)-1H-indol-3-yl]lpiperidine.
Hemioxalate

Prepared from N-methyl-4-(formylmethyl)piperidine and 4-
(1,2,3-triazolyl)phenyl hydrazine hydrochloride as described for
Example 22. The hemioxalate salt was prepared, mp 251-254°C
(MeOH/Et50); (Found: C, 62.21; H, 6.49; N, 21.21.
C16H19N5-0.5(CoHg0,4).0.1Ho0 requires C, 62.22; H, 6.20; N,
21.34%); 'H NMR (360MHz, D90) 6 1.69-2.01 (2H, m, CHy);
2.25-2.31 (2H, m, CH,); 2.94 (3H, 5, CHg); 3.04-3.20 (3H, m, CH
and CHj); 3.61-3.65 (2H, m, CHy); 7.32 (1H, s, Ar-H); 7.44 (1H,
dd, J = 1.9 and 8.7Hz, Ar-H); 7.58 (1H, d, J = 8.7Hz, Ar-H); 7.86
(1H, d, J = 1.8Hz, Ar-H); 7.94 (1H, s, Ar-H); 8.29 (1H, s, Ar-H).

EXAMPLE 32

N -Methvl-3-[5-(1,2,3-triazol-l-yl)-1H-indol-3-vl]pyrrdlidine.
Oxalate

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and
4-(1,2,3-triazolyl)phenyl hydrazine hydrochloride as described
for Examples 26 and 27. The oxalate salt was prepared, mp
154-156°C (MeOH/Et0); (Found: C, 57.06; H, 5.39; N, 19.43.
C15H19N5.CoHo0, requires C, 57.14; H, 5.36; N, 19.60%); 'H
NMR (360MHz, D90) & 2.23-2.38 (1H, m, CH of CHy); 2.55-2.69
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(1H, m, CH of CHy); 3.01 (3H_, s, Me); 3.13-3.42 and 8.55-3.60
(total 2H, each m, CHy); 3.70-4.09 (3H, m, CH and CH,); 7.39
(1H, d, J = 8.7Hz, Ar-H); 7.42-7.46 (1H, m, Ar-H); 7.68 (1H, d, J
= 8.7Hz, Ar-H); 7.62 (1H, s, Ar-H); 7.93 (1H, s, Ar-H); 8.30 (1H,
s, Ar-H). :

EXAMPLE 33

N-Methyl-3-[6-(2-methylimidazol-1-ylmethyl)-1H-indol-3-
yllpyrrolidine. Bisoxalate

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and
4-(2-(methyl)imidazol-1-ylmethyl)phenyl hydrazine
hydrochloride as described for Examples 26 and 27. The
bisoxalate salt was prepared, mp 152-153°C; (Found: C, 55.41;
H, 5.51; N, 11.61. CygHgoN,.2(CoHo04) requires C, 55.69; H,
5.52; N, 11.81%); 'H NMR (360MHz, D50) 3 2.22-2.46 (1H, m,
CH of CHy); 2.58-2.76 (1H, m, CH of CHy); 2.65 (3H, 5, Me); 3.02
and 3.03 (total 3H, s., Me); 3.21-3.44, 3.60-3.67, 3.75-3.95 and
4.09-4.14 (total 5H, each m, CH and 2 of CHy); 5.42 (2H, s,
CHo); 7.17-7.19 (1H, m, Ar-H); 7.32 (2H, s, Ar-H); 7.39 (1H, d, J
= 8.4Hz, Ar-H); 7.56 (1H, d, J = 8.4Hz, Ar-H); 7.67 (1H, s, Ar-H).

EXAMPLE 34

N-Methyl-3-[56-imidazol-1-yl-1H-indol-3-yllpyrrolidine.
Bisoxalate |

L
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Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and
4-(imidazolyl)phenyl hydrazine hydrochloride using the
procedures described for Examples 26 and 27. The bisoxalate
salt was prepared, mp 173-1756°C (MeOH/Et50); (Found: C,
53.94; H, 6.07; N, 12.61.C1gH1gN4.2(C9H50,) requires C,
53.81; H, 4.97; N, 12.55%); *H NMR (360MHz, D50) & 2.26-2.45
and 2.60-2.78 (each 1H, each m, CHog), 8.02 and 3.03 (total 3H,
each s, Me), 3.23-3.45, 3.61-3.66, 3.78-3.95 and 4.11-4.16 (total
5H, each m, 2 of CHg and CH), 7.42 and 7.45 (total 1H, each s,
Ar-H), 7.49 (1H, d, J = 9.2Hz, Ar-H), 7.65 (1H, s, Ar-H), 7.69
(1H, d, J = 9.2Hz, Ar-H), 7.86-7.89 (2H, m, Ar-H), 9.09 (1H, s,
Ar-H).

EXAMPLE 35

N-Methvyl-3-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yvllpyrrolidine. Sesquioxalate. Hemihydrate

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and
4-(1,2,4—triazoly1methyl)phenyl hydrazine dihydrochloride as
described for Examples 26 and 27. The sesquioxalate
hemihydrate salt was prepared, mp 59-61°C (isopropyl
alcohol/Et50); (Found: C, §5.10; H, 5.79; N, 16.99.
C16H19N5.1.3(CgH904).0.4H90 requires C, 55.08; H, 5.57; N,
17.27%); 'H NMR (360MHz, D50) 3 2.20-2.42 and 2.54-2.72
(each 1H, each m, CHy), 3.00 and 3.02 (total 3H, each s, Me),
3.16-3.42, 3.56-3.62, 3.72-3.76, 3.82-3.94 and 3.98-4.10 (total 5H,
each m, 2 of CHg and CH), 5.52 (2H, s, CHy), 7.22 and 7.24



met hyl or am no; Rl err] represents -CHerr].CHRlerr] . NRerr]
Rl err] or a group of fornula [err] re@ndaT ugnt
Rlerr] ,Rerr] ,Rerr], Rerr] and R independently repmcﬁ“%’iﬁ%&iﬁi*
or CJerr] alkyl. |
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(total 1H, each s, Ar-H), 7.34 (1H, d, J = 8.6Hz, Ar-H), 7.52 (1H,

d, J = 8.6Hz, Ar-H), 7.66 (1H, s, Ar-H), 8.06 (1H, s, Ar-H), 8.58
(1H, s, Ar-H).

vllpyrrolidine. Oxalate. Hemihydrate

Prepared from N-benzyl-3-(formylmethyl)pyrrolidine and
4-(imidazol-1-ylmethyl)phenyl hydrazine hydrochloride as
described for Examples 26 and 27. The oxalate hemihydrate
salt was prepared, mp 101-104°C (isopropyl alcohol/Et90);
(Found: C, 5§9.561; H, 6.35; N, 14.54.
C17HgoN.CoHg0,4.0.6Hg0. 0.1 (PrOH) requires C, 59.86; H,
6.25; N, 14.47%); 'H NMR (360MHz, Dy0) & 2.26-2.42 (1H, m,
CH of CHy), 2.60-2.74 (1H, m, CH of CHy), 3.03 (3H, s, Me),
3.16-4.12 (5H, br m, 2 of CHg and CH), 6.45 (3H, s, Me), 7.27
(1H, d4, J = 1.6 and 8.5Hz, Ar-H), 7.31 (1H, s, Ar-H), 7.38-7.40
(2H, m, Ar-H), 7.58 (1H, d, J = 8.5Hz, Ar-H), 7.70 (1H, s, Ar-H),
8.39 (1H, s, Ar-H).

EXAMPLE 37

N,N-Dimethyl-2-[5-(2-aminoimidazol-1-yl)-1H-indol-3-
yllethylamine. Bisoxalate

Prepared from 2-aminoimidazole and 4-fluoro nitrobenzene



[err] [err] - 96- 5. A conpound as
claimed in claiml represented by fornmula 11D, and salts and prodrugs '
t her eof : [err]
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as described for Exa_:ﬁple 16. To prevent reaction of the
aminoimidazole with sodium nitrite under the diazotization
conditions the amino was protected as the acetamide with
AcoO/AcOH prior to hydrogenation and iiydrazine formation.
Fischer reaction of 4-[2-(methylcarbonylamino)imidazol-1-
yllphenyl hydrazine with N,N-dimethylaminobutanal
dimethylacetal gave the title-product. The bisoxalate salt was
prepared, mp 199-200°C (MeOH/Et50); (Found: C, 6§0.35; H,

- 6.06; N, 16.05. C5HgNg.2.1(CoH9O0,) requires C, 50.31; H,
5.10; N, 15.28%); 'H NMR (360MHz, D50) § 2.91 (6H, s,
N(Me)y), 3.27 (2H, t, J = 7.4Hz, CHy), 3.50 (2H, t, J = 7.4Hz,
CH,), 6.97 (2H, s, Ar-H), 7.29 (1H, dd, J = 1.8 and 8.7Hz, Ar-H),
7.48 (1H, s, Ar-H), 7.67 (1H, d, J = 8.7Hz, Ar-H), 7.78 (1H, d, J =
1.8Hz, Ar-H).

EXAMPLE 38

N,N-Dimethyl-2-{5-(2-aminoimidazol-1-ylmethyl)-1H-indol-
3-vllethylamine. Sesquioxalate

1. 4-Cyanophenylhydrazine. Hydrochloride

To a cooled (-15°C) and stirred suspension of 4-
aminobenzonitrile (50g, 423mmol) in concentrated hydrochloric
acid (650ml) was added dropwise a solution of sodium nitrite
(31.5g, 457mmol) in water (200ml) at such a rate as to maintain
the temperature below -10°C. After the addition was finished,
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the reaction mixture was quickly filtered to remove solids and
the filtrate was added portionwise to a cooled (-20°C) and stirred
solution of tin (II) chloride dihydrate (477g, 2.1mol) in
concentrated hydrochloric acid (370ml) at such a rate as to
maintain the temperature below -10°C. After further 15
minutes at -10 to 0°C, the white precipitate was collected by
filtration, washed with diethyl ether (4 x 250ml) and dried to
give 56g (78%) of the title compound; mp 285-287°C (ethanol-
water 1:1); '"H NMR (250MHz, DMSO0-dg) § 10.50 (3H, br s,
-N+H3), 9.10 (1H, br s, -NH-), 7.71 (2H, d, J = 8.8Hz, Ar-H), 7.03
(2H, d, J = 8.8Hz, Ar-H); m/z (CI) 182 (M*-1).

2. 2-{6-Cyano-1H-indol-3-yllethylamine. Hydrochloride

To a stirred suspension of 4-cyanophenylhydrazine (50g) in
a mixture of ethanol and water (6:1; 21) was added 4-
chlorobutanal dimethylacetal (45g) and the resulting mixture
was refluxed for 18 hours. Solvents were removed under
vacuum and the residue was_azeotroped with toluene to give a
brown solid. Crystallisation of this crude material from
methanol (150ml) gave 23g (35%) of the title compound as a
yellow solid; mp 270-274°C; 'H NMR (250MHz, DMSO0-dg) &
11.60 (1H, br s, indole N-H), 8.17 (1H, d, d = 1.1Hz, Ar-H), 7.97
(3H, br s, -N+H3). 7.54 (14, d, J = 8.6Hz, Ar-H), 7.46 (1H, s, Ar-
H), 7.44 (1H, dd, J = 8.5 and 1.1Hz, Ar-H), 3.05 (4H, br s,
-CHoCHoN-); m/z (CI) 184 (M*-1).
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3. N-tert-Butyloxycarbonyl-2-[§-cyano-1H-indol-3-
yllethylamine.

The title compound was prepared in 58% yield from the

preceding tryptamine using the conditions described for
Example 1 (Step 4); white solid; mp 132-134°C (hexane-ethyl
acetate); *H NMR (250MHz, CDClg) & 8.42 (1H, br s, indole N-
H), 7.93 (1H, s, Ar-H), 7.41 (2H, s, Ar-H), 7.12 (1H, 4, J = 2.2Hz,
Ar-H), 4.71 (1H, br s, -NH-), 3.44 (2H, q, J = 6.9Hz, -CHoNH-),
2.94 (2H, t, J = 6.9Hz, Ar-CHo-), 1.45 (9H, s, t-Bu); m/z (CI) 286
Mte1).

4. N-tert-Butyloxycarbonyl-2-[5-aminomethyl-1H-indol-3-

yvllethylamine.

A solution of the product from the previous step (11.3g) in
a mixture of absolute ethanol (750ml) and chloroform (22ml)
was hydrogenated at 50 psi over platinum (IV) oxide (1g) for 28
hours. The catalyst was removed by filtration and solvents were
removed under vacuum. Flash chromatography of the residue
(silica gel, dichloromethane-methanol-ammonia 90:10:1) gave
9.5g (82%) of the title compound as a white solid; mp 147-149°C;
'H NMR (360MHz, CDCl3) § 8.04 (1H, br s, indole N-H), 7.52
(1H, s, Ar-H), 7.33 (1H, d, J = 8.4Hz, Ar-H), 7.16 (1H, d, J =
8.4Hz, Ar-H), 7.03 (1H, s, Ar-H), 4.61 (1H, br s, -NHBOC), 3.96
(2H, s, Ar-CHoNHy), 3.45 (2H, br q, -CHgNHBOC), 2.95 (2H, ¢,
J = 6.8Hz, Ar-CHgy-), 1.43 (9H, s, t-Bu); m/z (CI) 288 (M*-1).
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, N-d
, N-d

5. N-tert-Butyloxycarbonyl-2-{§-dimethylaminomethyl-1H-
indol-3-yljethylamine.

The title compound was prepared in 71% yield from the
product from the previous step using the conditions described for
Example 3 (Step 3); colourless thick oil; 'H NMR (250MHz,
CDClg) 5 8.07 (1H, br s, indole N-H), 7.50 (1H, s, Ar-H), 7.31
(1H, d, J = 8.3Hz, Ar-H), 7.16 (1H, d, J = 8.3Hz, Ar-H), 7.02 (1H,
s, Ar-H), 4.61 (1H, br s, -NH-), 3.54 (2H, s, Ar-CHoN-), 3.45 (2H,
q, J = 6.2Hz, -CHoNH-), 2.94 (2H, t, J = 6.2Hz, Ar-CHg-), 2.27
(6H, s, -NMey), 1.43 (9H, s, t-Bu).

6. N-tert-Butyloxycarbonyl-2-[6-trimethylammonium
methyl-1H-indol-3-yllethylamine. Iodide

A solution of the product from step 5 (2.9g) in a mixture of
anhydrous diethyl ether (170ml) and iodomethane (36ml) was
allowed to stand at room temperature for 16 hours in the dark.
The white solid was collected by filtration, washed with diethyl
ether and dried over phosphorous pentoxide at 50°C under
vacuum to give 4.2g (100%) of the title compound; mp 199-
202°C (decomposition); 'H NMR (360MHz, DMSO-dg) 6 11.09
(1H, br s, indole N-H), 7.69 (1H, s, Ar-H), 7.44 (1H, d, J = 8.3Hz,
Ar-H), 7.26 (1H, s, Ar-H), 7.19 (1H, d, J = 8.3Hz, Ar-H), 6.89
(1H, br t, -NH-), 4.57 (2H, s, Ar-CHoN-), 3.23 (2H, q, J = 7.6Hz,
-CHoNH-), 3.01 (9H, s, -N*Meg), 2.83 (2H, t, J = 7.6Hz,
Ar-CHo-), 1.37 (9H, s, t-Bu); m/z (FAB) 332. (Found: C, 49.30;
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H, 6.55; N, 8.79. 019H301N302 requires: C, 49.68; H, 6.58; N,
9.15%).

7. N-tert-Butyloxycarbonyl-2-[6-(2-ni troimidazol-1-
Imethyl)-1H-indol-3-yllethylamine.

Sodium hydride (0.6g of a 60% dispersion in oil) was added
to a stirred solution of 2-nitroimidazole (1.61g, 14.2mmol) in
DMF (65ml), at room temperature. After 0.5h, a solution of the
preceding methiodide (3.26g, 7.1mmol) in DMF (40ml) was
added and the mixture refluxed for 2h and then stirred at room
temperature for 18h. Aqueous work-up followed by flash
chromatography of the crude product, afforded the title-
compound (2.6g); 'H NMR (360MHz, CDClg) 6 1.43 (94, s, t-
Bu), 2.94 (2H, t, J = 7.0Hz, CHj), 3.40-3.48 (2H, m, CHy), 5.69
(2H, s, CHy), 7.01 (1H, s, Ar-H), 7.09 (1H, d, J = 8.4Hz, Ar-H),
7.10 (2H, s, Ar-H), 7.37 (14, d, J = 8.4Hz, Ar-H), 7.54 (1H, s, Ar-
H), 8.12 (1H, s, indole-NH).

8. 2-[5-(2-Nitroimidazol-1-ylmethyl)-1H-indol-3-
yllethylamine. -

A solution of the precediﬁg imidazole (2.6g, 6.7mmol) in
90% HCOoH) (150ml) was stirred at room temperature for
1.25h. The reaction was quenched by addition of MeOH and the.
solvents removed under vacuum. The crude producﬁ was

purified by flash chromatography on silica-gel eluting with

mﬁn{)ﬁ;ﬂyﬁ\‘ ;ﬂ: ;
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N, M di met-hyl - 2-(5-(1, 2, 3-triazol-1-ylnethyl)-1Hindol -3- yl]ethylan ne;
3-(2-am noethyl)-5-(-nethyltetrazol -5-yl)- benzo (b]thiophene;:

3-(2-am noet hyl )-5-(2-nethyltetrazol -5-yl)- benzo[ b]thi ophene;

3-[2-(N, N-di net hyl am no) ethyl] -5- (2-nmethyltetrazol-5- yl)

benzo[ b] t hi ophene; NN-di net hyl -2-[5-(2-nethyli m dazol -1 -yl nethyl)-1Hi ndol -
3-yl]ethylam ne; N, N-di nethyl-2-[5-(im dage-1-yl nethyl)-1Hi ndol - 3-

yl ] et hyl am ne; N, N-di net hyl -2-[5-(2-nethylim dazol-1-yl)-1Hi ndol - 3-

yl Jethyl am ne; N, N-di nethyl-2-[5-(2-ethyltetrazol-5-ylnethyl)-IHindol -
3-yl]ethylam ne; N, N-di met hyl-2-[5-(l-ethyltetrazol-5-ylnmethyl)-|Hindol -

3-yl]ethyl am ngy ' 2 5 brl < ' - 3-
)11 et hyl am ne: CHACI OISR, 'The prbdaf (1.73E) wid ditdined
yl ] pi peridine; ab-drgbm&véﬂ I NMR(360MEL,-d-MeOHNS 2:8732 9 (L H3-
yl ] pi peridine; 4-[5-(2-methylimdazol -1- I’)-l i ndol -3-§/I H)l peri di ne;
m, 2 of CHy), 5.71 (2H, 5, CHo), 7.05 (1H, d, J = 8 4Hz, Ar-H),
7.11 (1H, s, Ar-H), 7.12 (1H, s, Ar-H), 7.35 (1H, d, J = 8.4Hz, Ar-

H), 7.39 (1H, s, Ar-H), 7.55 (1H, s, Ar-H).

9. N,N-Dimethyl-2-[5-(2-nitroimidazol-1-ylmethyl)-1H-
indol-3-yljethylamine.

Prepared from the preceding tryptamine using the
conditions described for Example 3(Step 3); 'H NMR (250MHz,
CDClg) 5 2.33 (6H, s, N(Me)o), 2.62 (2H, t, J = 7.4Hz, CHy), 2.92
(2H, t, J = 7.4Hz, CHy), 5.68 (2H, s, CHy), 7.00 (1H, 4, J =
1.0Hz, Ar-H), 7.07 (1H, dd, J = 1.0 and 8.2Hz, Ar-H), 7.09 (1H, d,
J = 2.4Hz, Ar-H), 7.10 (1H, d, J = 2.4Hz, Ar-H), 7.35 (1H, d, J =
8.2Hz, Ar-H), 7.53 (1H, s, Ar-H), 8.19 (1H, br s, indole-NH).

10. N . N-Dimethvl-2-[5-(2-aminoimidazol-1ylmethyl)-1H-

indol-3-yljethylamine. Sesquioxalate

The title-compound was prepared from the product of Step
9 using the conditions described for Example 5 (Step 2). The
sesquioxalate salt was prepared, mp 211-212°C (MeOH/EtZO);
(Found: C, 54.46; H, 6.08; N, 16.53.
C16Ho1N5.1.56(CoHo04).0.06 (MeOH) requires C, 54.46; H,
5.81; N, 16.66%), 'H NMR (360MHz, D50) 8 2.91 (6H, s,
N(Me)s), 3.25 (2H, t, J = 7.4Hz, CHy), 3.49 (2H, ¢, J = 7.4Hz,
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4-15-(1,2,4-triazot-l-ylnethyl)-1Hindol -3-yl ] pi peridi ne;
3-[5-(2-nethylimdazol-1-yl)-1Hindol-3-yl]pyrrolidine;

| - met hyl - 3- (5-(2- et hyl i m dazol -1-yl) -1 H i ndol - 3- yI]pyrrolldlne
4-[5- (i mdazol -1-yl)-1Hindol -3-yl]piperidine;
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1-nethyl-4-[5-(1,2,3-triazol-1-yl)-lHindol-3- yl piperidine; [err]
[err] - 99-

CH,), 6.16 (2H, s, CHy), 6.77 (1H, d, J = 2.3Hz, Ar-H), 6.83 (1H,
d,J = 2.3Hz, Ar-H), 7.1 (1H, dd, J = 1.5 and 8.5Hz, Ar-H), 7.39
(1H, s, Ar-H), 7.56 (1H, d, d = 8.5Hz, Ar-H), 7.61 (1H, s, Ar-H).

EXAMPLE 39

N-Methyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
vllethylamine. Oxalate.

1. N-Benzyl-2[5-(1,2,4-triazol-1-yimethyl)-1H-indol-3-
vljethylamine.

To a solution of 2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine (1.5g, 6.2mmol) in EtOH (30ml) was added freshly
distilled benzaldehyde (0.66g, 6.2mmol) and the solution stirred
at room temperature for 21h. NaBHy (0.24g, 6.3mmol) was
added portionwise over 10 min, at room femperature, and the
resulting mixture was stirred for 0.5h before the solvent was
removed under vacuum. The resulting residue was taken up
into water (10ml) and acidified with TN HCl (15ml). The
mixture was then basified with 2N NaOH and extracted with
EtOAc (4 x 50ml). The combined organic phases were washed
with brine (30ml), dried and concentrated. Chromatography of
the residue on silica-gel eluting with CH9Clo/MeOH (85:15)
gave the title-product (1.38g, 67%), ' NMR (360MHz, CDC13) o
2.94 (4H, s, 2 of CHy), 3.80 (2H, s, CHy), 5.38 (2H, s, CHy), 7.04
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rrethyl-3-[5-(1,2,3-triazoI-l-yI)-lH-.indoI 3- yI]pyrrolldlne
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s, Ar-H), 7.94 (1H, d, J = 2Hz, Ar-H), 8.17 (1H, br s, indole-NH).
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2. N-Benzyl-N-methyl-2-[6-(1,2,4-triazol-1-ylmethyl)-1H-
indol-3-yllethylamine.

To a stirred solution of the preceding amine (1.14g,
3.4mmol) in anhydrous DMF (45ml) was added KoCOgq (0.89¢,
6.4mmol) and dimethyl sulphate (0.46g, 3.7mmol). The mixture
was stirred at room temperature for 3.6h before adding Ho0
(90ml) and extracting with EtOAc (2 x 100ml). The combined
organic solutions were washed with brine (40ml), dried, and
concentrated. The residue was chromatographed on silica-gel
eluting with CH9Clo/MeOH (90:10) to give the desired product
(0.69g); TH NMR (360MHz, CDClg) 5 2.34 (3H, s, CHg), 2.70-
2.76 (2H, m, CH,), 2.94-3.00 (2H, m, CHy), 3.60 (2H, s, CHy),
5.38 (2H, s, CHj), 7.04 (1H, d, J = 2Hz, Ar-H), 7.08 (1H, dd, d =
2 and 8.4Hz, Ar-H), 7.20-7.36 (6H, m, Ar-H), 7.44 (1H, s, Ar-H),
7.94 (1H, s, Ar-H), 7.96 (1H, s, Ar-H), 8.18 (1H, br s, indole-NH).




8. A conpound as claimed in any one of claims 1 to 6 for use in therapy.
9. The use of a conpound as clainmed in any one of clains 1 to 6 for the
manuf acture of a medi canment for the treatnent and/or prevention of

clinical conditions for which a selective agonist of 5-HT[err]-like
receptors is indicated. 10. A process for the preparation of a
conpound as clained in any one of clains ]Béo 6 which conprises: [err]
L3-i S : —eRT

3. N-Methyl-2-[5-(1,2,4-triazol- 1-ylmethyl)-1H-indol-3-
vllethvlamine. Oxalate.

A solution of the preceding benzylamine (0.69g, 2.0mmol)
in ethanol (100ml) and 2N HCI (2ml) was hydrogenated at 30 psi
over 10% Pd/C (0.6g) for 4h. The catalyst was removed by
filtration through hyflo, fhe solvent removed under vacuum, and
the residue chromatographed on silica-gel eluting with
CH,Clo/EtOH/NH4 (40:8:1) to give the title-N-methylamine
(0.34g, 68%). The dxalate salt was prepared and recrystallised
from isopropyl alcohol; mp 149-150°C; (Found: C, 55.42; H, 5.72;
N, 19.55. C{4H{9Ns.CoHo04.0.15 (iPA) requires C, 55.72; H,
5.75; N, 19.76%); 'H NMR (360MHz, D50) & 2.44 (3H, s, CHy),
2.87-2.98 (4H, m, 2 of CHy), 5.41 (2H, s, CHy), 7.05 (1H, s, Ar-
H), 7.09 (1H, dd, J = 1.6 and 8.4Hz, Ar-H), 7.31 (1H,d, J =
8.4Hz, Ar-H), 7.57 (1H, s, Ar-H), 7.96 (1H, s, Ar-H), 7.99 (1H, s,
Ar-H).

EXAMPLE 40

Tablet Preparation

- Tablets containing 1.0, 2.0, 25.0, 26.0, 560.0 and 100.0mg,
respectively of the following compounds are prepared as

lllustrated below:
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[err] .~ (A) reacting a reactive derivative of a

carboxylic acid of formula Rlerr]-CJerr]Hwth a conpound either of
formula I'll or of fornmula IV, or a salt thereof: [err]
-89-

N,N-Dimethyl-2-[6-(2-methyltetrazol-5-ylmethyl)-1H-indol-3-
yllethylamine. Oxalate.

N,N-Dimethyl-2-{6-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-
yllethylamine. Benzoate.

N,N-Dimethyl-2-[6-(1,2,3,4-tetrazol-1-ylmethyl)-1H-indol-3-
yllethylamine, Succinate.

N-Methyl-4-[5-imidazol-1-yl-1H-indol-3-yl]piperidine.
Sesquioxalate.

N-Methyl-3-{5-(1,2,3-triazol-1-yl)-1H-indol-3-yllpyrrolidine.
Oxalate.

TABLE FOR DOSES CONTAINING FROM
1-26MG OF THE ACTIVE COMPOUND

Amount-mg
Active Compound 1.0 20 250
Microcrystalline cellulose 49.25 4876 37.25
Modified food corn starch 149.25 48.75 37.25
Magnesium stearate 0.50 050 0.50
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wherei n one of Rlerr], Rb and Rlerr] is a group of fornula Alerr],.

another is a group of formula A2, and the third is a group of formul a
-E-F, as defined in claim1; or (B) reacting a compound of
formula X V: [err] wherein Alerr], E and F are as defined
in claiml, Hal represents hal ogen, and two of V[err], werr], x[err],
ya and z[err], to one of which the graowypHal is attached, represent

car bon

- TABLE FOR DOSES CONTAINING FROM
26-100MG OF THE ACTIVE COMPQUND

Amount-mg
Active Compound 26.0 50.0 100.0
Microcrystalline cellulose | 52.0 100.0 200.0
Modified food corn starch 2.21 425 8.5
Magnesium stearate 0.39 0.7 156

All of the active compound, cellulose, and a portion of the
corn starch are mixed and granulated to 10% corn starch paste.
The resulting granulation is sieved, dried and blended with the
remainder of the corn starch and the magnesium stearate. The
resulting granulation is then compressed into tablets containing
1.0mg, 2.0mg, 25.0mg, 26.0mg, 50.0mg and 100mg of the active
ingredient per tablet.
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and the remai nder represent nitrogen; with a reagent whi ch provi des a_n.
anion A2, where A2 is as defined in claimi1; or

(©) the cycloaddition of an al kyne of fornula R[errﬂ ' azi de
of formula Rlerr]-Nerr], where Rerr], Ro and Re[rr ,' mH,' rﬁﬂ,above;
* ¢ L & s * :

or

-91- K
CLAIMS
1. A compound of formula I, or a salt or
prodrug thereof:
Al
W
- E"’F
X7 NV

(1)

wherein the broken circle represents two non-adjacent
double bonds in any position in the five-membered ring;

two, three or four of V, W, X, Y and 2
represent nitrogen and the remainder represent carbon
provided that, when two of V, W, X, Y and Z represent
nitrogen and the remainder represent carbon, then the
said nitrogen atoms are in non-adjacent positions within
the five-membered ring;

Al represents hydrogen, methyl, ethyl, benzyl
or amino;

A2 represents a non-bonded electron pair when
four of V, W, X, ¥ and Z represent nitrogen and the other
represents carbon; or, when two or three of V, W, X, Y
and Z represent nitrogen and the remainder represent

carbon, a2 represents hydrogen, methyl, ethyl, benzyl or
amino:
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(D) the cycloaddition of a nitrile of formula N=C-Rerr] with an azide of

formula Rerr]-Nerr], where one of Rd and R err] rep%eseﬂ%s—a-g+eﬂﬁ~e%~

formula Alerr] and the other is a group of fotrmula -E-F
claim1l; or (E) reacting a compound of fo\rjm j l“ml
tetrazole derivative of formula XV: [err] and

Rl err] represents a group of formula Alerr] and the other |s a group-of
formula -E-F, as defined in claim1, and~P Fepresents a suitable | eaving
group; in the presence of a base; or N

E represents a bond or a straight or branched
alkylene chain containing from 1 to 4 carbon atoms;
F represents a group of formula

U represents nitrogen or C—Rz:

B represents oxygen, sulphur or N-R3;
R' represents ~CH;.cHR*.NR®R7 or a group of
formula '

/' 5 I’ 4
N_R 0 r 4 R"’Rs
RS

in which the broken line represents an optional chemical
bond;: and -

R2, R3, R4, RS, R6 and R7 independently
represent hydrogen or Cj-¢g alkyl.




(F) the cycloaddition of a nitrile of formula N=C-E-F, in which E and F
are as defined in claiml1, with sodiumazide, followed by acidification
with a mneral acid; or (G reacting conmpound of formul a

e e Y

-93-

2. A compound as claimed in claim 1
represented by formula IIA, and salts and prodrugs

thereof:
N
7 X (CHa ) g
\\
N—N
\All
(L1A)

wherein

12_,

x?t represents nitrogen or A ;
n is zero, 1, 2 or 3;

Bl represents oxygen, sulphur or N-R13;

A11 and Al2 independently represent hydrogen,
methyl, ethyl, benzyl or amino:; and
R12' R13, Rl4, R16 and Rl?

represent hydrogen or Cj-g alkyl.

independently

3. A compound as claimed in claim 1

represented by formula IIB, and salts and prodrugs
thereof: ' -
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[err].

t her eof :

claim1; wth a conpound of Bormjla VI| or a carbonyl=
L I
-94.
A2|\N/N\ . NRZER27
Y\1:-N R24
(118)
wherein

Yl represents nitrogen or A22—C:

n is zero, 1, 2 or 3;
3

.
’

82 represents oxygen, sulphur or N—R2

A21 and A22 independently represent hydrogen,
methyl, ethyl or benzyl:; and '
R?2, r?3, R?*, R%® and R?®’ independently

represent hydrogen or Cj-g alkyl.

4. A compound as claimed in claim 1

represented by formula IIC, and salts and prodrugs
thereof:

FREPLACEMENT SHEET
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wherein V, W X Y, Z Alerr], Alerr] and E are as defined in

orm



[err] wherein R2 is as defined in claim1l and Rerr] corresponds to t he
group Rlerr] as defined in claim1l or represents of formul a

-CH2. CHR4AD[ er]][, in which Rerr] is as defined Iﬁ_gfgfﬁ;—hifzﬁﬁrTiTﬁT
represents a readily displaceable group; foll ovved m, by

N-al kyl ati on by standard met hods to introduce the mmmm

(H cyclising a conpound of formula XXl Lgs_

A31
31
R
e _,,
g3 R*2

(11¢c)

wherein

. 32
Y2 represents nitrogen or A" " -C;
7! represents nitrogen or CH;
n is zero, 1, 2 or 3:

33
B3 represents oxygen, sulphur or N-R"7;

A31 and A32 independently represent hydrogen,

methyl or amino:

! R31 represents —CHZ.CHR34.NR36R37 or a group of

formula

N_RSS or __L/N_RSS ;y and

R32, R33, R34, R35, R36 and R37 independently

represent hydrogen or Cj-g alkyl.

e e R
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[err] -

S * -103- wherein V
Alerr], E and R err] are as defined in claim1, and
readi |y displ aceabl e group; followed, where required,

standard nmethods to introduce the noiety R3; or
conpound of fornula XXV: -96-

M

Ml ] Zﬂﬂ?ﬁi 3

(J) cyéI|3|ng a

5. A compound as claimed in claim 1

represented by formula IID, and salts and prodrugs

thereof:
2 w! 41
'\\w(7 ‘N”(CHZ)n R
. _
N—N
-84 R42
(11D)
wherein
wl represents nitrogen or C—A42;
n is zero, 1, 2 or 3;
B4 represents oxygen, sulphur or N—R43;
A41 and A42 independently represent hydrogen or
methyl ;
R41 represents —CHZ.CHR44 NR_46R47 or a group of
formula
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Al [err] wherein V, W XY, Z Aerr], Alerr], E and R2 are as
def ined in claim1, Blerr] represents oxygen or sul phur, and R err]
corresponds to the group Rlerr] as defined in claim][errj—or—+epresents a_

precursor group thereto; foll owed, where required, by c lon of the
group R21 into the desired group Rlerr]; and ]mmn' Mmm
wher e appropriate, converting a conpound formula | infs I A

into a further conmpound of formula |I by 6% venti onal nethods.

N—R 45 or ——JC::>N-R‘5 * and

R42, R43, R44, R45, R46 and R47 independently

represent hydrogen or Cj-g alkyl.

6. A compound as claimed in claim 1 selected
from:
2-[{5-(2-benzyltetrazol-5-ylmethyl)-1H-indol-3-
vl]ethylamine; _
2-[5-(1-benzyltetrazol-5-ylmethyl)-1H-indol-3-
yljethylamine;
N,N-dimethyl-2-{5-(1-methyltetrazol-5-ylmethyl)-1H-indol-
3-yllethylamine:; _
N,N-dimethyl-2-{5-(2-methyltetrazol-S-ylmethyl)-1H-indol-
3-yllethylanmine;
N,N—dimethyl—z-{s—(1,2,4-tr%azol—l—ylmethyl)—1H—indol-3—
ylfethylamine;
N,N~-dimethyl-2-[{5-(tetrazol-2-ylmethyl)-1H-indol-3-
yllethylamine;
N,N-dimethyl-2-[{5-(tetrazol-l1-ylmethyl)-1H-indol-3-
yllethylamine;
N,N-dimethyl-2-{S5~(1-methyl-1,2,4-triazol-5-ylmethyl)-1H-
indol-3~yljlethylamine; -
N,N-dimethyl-2-(5-(l-methyl-1,2,4-triazol-3-ylmethyl)-1H~-
indol-3-yl]ethylamine;
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[err

1 [err]

* c L M S *

-08-

N—dimethyl-z-[s-(l,z,3—triazol—1—ylmethyl)-1H—indol-3-
yllethylamine;
3~ (z-aminoethyl)-5-(1-methy1tetrazol-5-yl)—
benzof{b]}thiophene;
3—(2-am1noethyl)-5—(Z-methyltetrazoi-s—yl)~
benzo(bjthiophene;
3-{2-(N,N~-dimethylamino) ethyl]-5-(2-methyltetrazol-5-

“,yl)benzo[b]th1ophene._

N,N-dimethyl-2-[5- (z-methyllmldazol -1-ylmethyl)- 1H—1ndol-"'
3-yl]ethylamine;
N,N—dimethyl—z—[5-(imiaazol-1—ylmethyl)-1H—indol—3—
vllethylamine;
N,N-dimethyl~2~{5~(2-methylimidazol-1-yl)~1H-indol-3-
yl]ethylamine:
N,N-dimethyl-2-[5~(2~ethyltetrazol-S-ylmethyl)~-1H-indol~-
3-yljethylamine:;
N,N-dimethyl-2-({5-(1l-ethyltetrazol-5-ylmethyl)-1H-indol-
3-ylTethylamine;
N,N-dimethyl-2-{5-(1,2,4-triazol~-1-yl)-1H-indol-3-
yllethylamine:
l1-methyl-4-[(5-(2-methylimidazol-1-yl)~-1H~indol-3-
yYl]piperidine; _
1—methy1—4—t5—(1,2,4-triazol—1—ylmethy1)-1H—ingo1—3-
vyllpiperidine;
4-[5-(2-methylimidazol-1~yl)~-1H-indol-3-yl])piperidine;
4-{5-(1,2,4-triazol-1-ylmethyl)-~1H-indol-3-yl]piperidine;
3-{5-(2-methylimidazol-1-yl)~1H-indol-3-yl]pyrrolidine;
l1-methyl-3-{5-(2-methylimidazol-1~yl)~1H-indol-3—
vyl]lpyrrolidine;
4-{5-(imidazol~1~yl)-1H-indol-3~-yl]piperidine;
4-(5-(1,2,3-triazol~1-yl)-1H-indol-3-yl]piperidine;:
l-methyl-4-{S-(imidazol~1-yl)-1H-indol-3-yl)piperidine;
l-methyl-4-{5-(1,2,3-triazol-1~-yl)-1H-indol-3-
vYl]piperidine;
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11. IWIVLJnEthyI 2-15-(1, 2,4-triazol -1-yl muet hyl) -

| H i nd a salt thereof. 12. A salt of the
conpou r!ﬂclaln111 sel ected fromthe group consisting of the
al at ey succunatesan benzoate salts. 13. The benzoate salt of

N N-di methyl -2-[5-(1,2,4- triazol-|-ylmethyl)-I1IHindol-3-yl]ethylam ne.

14. A pharnmceutical conposition conprigg.ng N, N-

di methyl -2-[5-(1, 2,4-triazol-1-ylmethyl’)-1 Hindol-3- yl[err]ethylam ne or a
pharmaceutically acceptable salt thereof in association with a
pharnaceutm:EQthixﬁxmsblk 2aBr-tariazolexdctyl priti-indol~345. A
pharnaceutwq R as clained in claim 14 wherein the

pharnaceutlchT accepta fe salt is selected fromthe ?ro%p consi sting of
the oxal at &~ nsqréarlcra?-e[ﬁn&zwﬁei@aftlelwai%ol-l-ylmethyl -indol-3-

yllpyrrolidine;
l-methyl-3-[{S~-(imidazol~1~yl)-1H-indol-3~yl]pyrrolidine;
l-methyl-3~[5-(1,2,4-triazol-1-ylmethyl)~1H-indol-3-
Yl]lpyrrolidine;

l-methyl-3-[{S-(imidazol~ 1—ylmethy1)-1H—1ndol—3-
vllpyrrolidine;
N,N-dimethyl-2-(5-(2~aminoimidazol-1-yl)-1H-indol~-3-
yllethylamrine;
N,N-dimethyl-2-([5-(2~aminoimidazol-1-ylmethyl)~1H-indol-
3-yl]ethylamine;
N-methyl-2-{5-(1,2,4~-triazol-1~ylmethyl)-1H-indol-3-
vyljethylamine;

and salts and prodrués thereof.

7. A pharmaceutical composition comprising a
compound as claimed in any one of the preceding claims in

association with a pharmaceutically acceptable carrier or
excipient.

8. A compound as claimed in any one of claims
1l to 6 for use in therapy.

9. The use of a compound as claimed in any
one of claims 1 to 6 for the manufacture of a medicament
for the treatment and/or prevention of clinical
conditions for which a selective agonist of S-HTi-like
receptors is indicated.

10. A process for the preparation of a

compound as claimed in any one of claims 1 to 6 which
comprises:




16. A pharmaceutical conposition conprising the benzoat-e salt of

N, N-di met hyl -2-[5-(1, 2,4-triazol-1- ylmethyl)-1Hindol -3- yI]ethyIam ne in
association with a phar maceuti cal ly acceptable carrier or

17. [ Py \ et hyl -2-[5-(1, 2,4-triazol -1 -

yl met rgﬁpﬂﬁ FM im ﬂbét hyl am ne or a pharnmaceuti cal I g (H'im' ﬁm]
t heredf {for the manuf §acfure of a nedi camgpgSf or the trea{macn

and agsqci 28eNOVA998 t i ofs. 18. The use as clained in cI aim17
wher eiln it he pharnmacefitgically acceptable salt is selected fromthe

a3

(A) reacting a reactive derivative of a
carboxylic acid of formula R®*~CO;H with a compound either
of formula III or of formula IV, or a salt thereof:

NHR®P NH
N/ N/ 2
[ ¥
c | c
RS NH, RS NHRE
(111) (1V)

wherein one of R?, RP and R® is a group of formula A!,
another is a group of formula A2, and the third is a
group of formula ~E-F, as defined in claim 1; or

(B) reacting a compound of formula XIV:

A1
wd
x°>?' v"’E i

Ha YE::ZO

(X1V)

wherein A', E and F are as defined in claim 1, Hal
represents halogen, and two of V2, W2, X2, Y2 and 22, to
one of which the group Hal is attached, represent carbon
and the remainder represent nitrogen; with a reagent

which provides an anion ~A2, where A? is as defined in
claim 1; or



[err] - 105- group consi sting of the oxal ate,
succi nat e and benzoate salts. 19. The use of the benzoate salt of
N, M di met hyl -2- [5-(1,2,4-triazol-1-ylnethyl)-IHindol-3-yl

t he nmanuf acture of a madl canment for the treatment of mgr

-yl Tethytani-re—for _
ST o RO g

-101-~

(C) the cycloaddition of an alkyne of formula
Re-C=C-RP with an azide -of . formula R¢-N3, where R?, R’ and
R¢ are as defined above; or

(D) the cycloaddition of a nitrile of formula
N=C-RY with an azide of formula Re~N3, where one of R? and
Rt represents a group of formula A! and the other is a
group of formula -E-F, as defined in claim 1; or

(E) reacting a compound of formula R®-L with a
tetrazole derivative of formula XV:

N d

”’"\r“
i /\V /

(Xv)

wherein one of RY and R® represents a group of formula Al
and the other is a group-of formula -E-F, as defined in

claim 1, and L represents a suitable leaving group:
the presence of a base; or

in

(F) the cycloaddition of a nitrile of formula
N=C~-E~F, in which E and F are as defined in claim 1, with

sodium azide, followed by acidification with.a mineral
acid; orxr

(G} reacting a compound of formula XVI:
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AZ

wherein VvV, W,

N

Al

. RN A ”lllm
x&\w\v/ i
(xv1) o

X, ¥, 2, A', A? and E are as defined in

claim 1; with a compound of formula VII or a carbonyl-
protected form thereof:

Rz/U\/RH_

(Vil)

wherein R? is as defined in claim 1 and RY corresponds to

the group R! as defined in claim 1 or represents a group

of formula -CHp.CHRD!,

in which R* is as defined in claim

_ 1 and D' represents a readily displaceable group:

followed, where required, by N-alkylation by standard
methods to introduce the moiety R3; or

(H)

cyclising a compound of formula XXII:

{
Al R
w E
X\, .~
Rt
NH,

(XX11)



A

-103-

wherein V, W, X, ¥, 2, A!, A?, E and R! are as defined in
claim 1, and D? represents a readily displaceable group:

followed, where required, by N-alkylation by standard
methods to introduce the moiety R3; or

(J)

cyclising a compound of formula XXV:

(XXV)

wherein Vv, W, X, ¥, Z, A', A2, E and R? are as defined in

claim 1, B? represents oxygen or sulphur, and R#

corresponds to the group R!' as defined in claim 1 or
represents a precursor group thereto; followed, where

required, by conversion of the group R?!' into the desired
group R!'; and

where appropriate,
converting a compound of formula I initially obtained

(K) subsequently,

into a further compound of formula I by conventional
methods. '
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11. N,N-Dimethyl-2-[{S-(1,2,4-triazol-1-ylmethyl)-
1H~indol~3~yl]ethylamine, or a salt thereof.

12. A salt of the compound as claimed in claim 11
selected from the group consisting of the oxalate,
succinate and benzoate salts.

13. The benzoate salt of N,N-dimethyl-2-[{5-(1,2,4~
triazol-1-ylmethyl)-1H~indol~-3~yl]ethylamine.

14. A pharmaceutical composition comprising N,6N-
dimethyl-2-[5-(1,2,4~triazol-1-ylmethyl)-1H-indol-3-
yllethylamine or a pharmaceutically acceptable salt
thereof in association with a pharmaceutically acceptable
carrier or excipient.

15. A pharmaceutical composition as claimed in
claim 14 wherein the pharmaceutically acceptable salt is
selected from the group consisting of the oxalate,

succinate and benzoate salts.

16. A pharmaceutical composition comprising the
bénzoate salt of N,N-dimethyl-2-[5-(1,2,4-triazol-1-~
ylmethyl)-1H-indol-3-yl]ethylamine in association with a
pharmaceutically acceptable carrier or excipient.

17. The use of N,N-dimethyl-2-{5-(1,2,4-triazol-1-
ylmethyl)-1H-indol-3-yllethylamine or a pha:maceutically
acceptable salt thereof for the manufacture of a

medicament for the treatment of migraine and associated
conditions.

18. The use as claimed in claim 17 wherein the
pharmaceutically acceptable salt is selected from the



\

_—

N g gy

~105-

group consisting of the oxalate, succinate and benzoate
salts.

19. The use of the benzoate salt of N,N-dimethyl-2-
(5-(1,2,4~triazol-1-ylmethyl)-1H-indol-3-yl]ethylamine
for the manufacture of a medicament for the treatment of
migraine and associated conditions.
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Qe

ABSTRACT
IMIDAZOLE, TRIAZOLE AND TETRAZOLE DERIVATIVES

A class of substituted imidazole, triazole and
tetrazole deriyatives are selective agonists of 5-H‘1‘1:‘
like receptors and are therefore useful in the treatment
of clinical conditions,- in particular migraine and
associated disorders, for which a selective agonist of

these receptors is indicated.
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