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I nvention relates to benzofuran derivatives of the fornmula | 5YI |

which Ris 1-piperazinyl, 4-Rl-piperazinyl or L, 10 R is

2- R2-5--R3-pyrrol -1-yl carbonyl, 4-R4- piperazin-1-ylcarbonyl,

N, N-di (tert - bt YWighod11@ar bonyl ) am nocar lonyl , - CH=C( R5REX/EB8AZ860B&N-
2-yl-C=C-, -C(Hal)3, -COC(Hal)3, 1,4- dihydrobenzo[d] [1,

2] oxazi n- 3-yl carbonyl or 3, 4- 15 di hydrobenzo-| H pht hal azi n-2-yl carbonyl, L
is d, Br, | or a free or reaBepgefpgan: ASKAVRFIVASdified OH group, Rl, R4
I n each case independently of one another are H, benzyl or another am no
protective group, 20 R2, R3 in each independently of one another are H or

al kyl havi ng Thes Teaniion REe1&®Bes nteadeneedarand chentedt Ve ©6néhgnot her
are alkyl hay/g k6 C atonms, Hal is F, d, Br or I, 25 and their salts.
Sim | ar conmpounds are disclosed in DE 43 33 254 and DE 195 14 567. 30 The
i nventi o® was based on the object of finding novel conpounds which can be
used, in particular, as iRy ernediates in the synthesis of nedicanents, but
can also be used directly fo progucti on of nedi caments. 35 It has
been found that the conpounds *

in which
R is l-piperazinyl, 4-Rl'-piperazinyl or L,
10 R’ is 2-R%?-5-R*-pyrrol-1-ylcarbonyl, 4-R*-
piperazin-l-ylcarbonyl, N,N-di (tert-butyloxy-

carbonyl)aminocarbonyl, -CH=C (R°R®), benzofuran-
2-yl-C=C-, -C(Hal)s, -CO-C(Hal),, 1,4-
dihydrobenzo[d] [1,2]joxazin-3-ylcarbonyl or 3,4-
15 dihydrobenzo-1H-phthalazin-2-ylcarbonyl,
L is Cl, Br, I or a free or reactive functionally
modified OH group,
R!, R®* in each case independently of one another are
H, benzyl or another amino protective group,
20 rR?, R in each independently of one another are H or
alkyl having 1-6 C atoms,
R°>, R® in each case independently of one another are
alkyl having 1-6 C atoms,
Hal is F, C1, Br or I,
25 and their salts.

Similar compounds are disclosed in DE 43 33 254 and DE
195 14 567.

30 The invention was based on the object of finding novel
compounds which can be wused, in particular, as
intermediates in the synthesis of medicaments, but can
also be used directly for the ©production of
medicaments.

35
It has been found that the compounds of the formula I



0 8 JAN 2004 -2 and their salts are inportant internedi ates foﬁ) Zg
production of nedicanents and at the sane tinme have pharnacol @l N 2004
properties. Thus, they show, for exarrpl e, effects on the central nervous
system 5 The invention relates to the b nzofur an derivatives of the
formula | and their salts Above and bel the radicals RI R2, R3, R4,

R5, RE, R ve |n e forrrul ae
[ toV, if n(])a[% expressl y s?t:? hé%n Srggﬁ:an t ﬂﬂove orrm 6P Rehas 1
to 4, prefer a:txlqdurtwn opf3, m@mmtﬂ agdpr@tertdlﬂ ysmﬁhytlm étahsﬁ
furtherrmre opy |t|0ﬂ.§] y aﬁg_, 155K V! butyI
sec-butyl or tert #93&%]1 ggogg?tg%g nEl’yI lt he %orrpgun s of the
formul a [si c]examplie \ﬁfﬁﬂctemdm \uhe qent(yaalndleqvca*se %ﬁ%’#%‘ﬁabl y d, Br, |
or a reagfive 20 nodified OH group such as, for exanple, an actlvat ed

ester, an imdazolide or alkylsulfonyl oxy havi ng 1-6 C_ atons (preferably
met hyl sul f onyFREyINHeNREGB UFESAYREXEC HAlR n@e@zq@un@%t Qﬁﬁl("ﬁ‘rtéf"érsatﬂfy

phenyl - or p-did Vi sehi ROV B0E - 15 A gy | xgpr essi on "am no protective group”

is generally known and relates to groups which are suitable for
protecting (for blocking) an am no group fromchem cal reactions, but
which are easinove eaniabktonf t ehet hadBQ adesin'ed themzi’cah‘reabtim fRs been

carried out at, ot ger posi n the nol ecul e. Tynpi uch oups
e e Heol b anih BTty o phe At iigs ) Rokthratd - < SHRa Ky
groups. As t hfomiiTwe pI ot®@cy ) Vet mwp@cﬁfﬁslﬁm&ﬂedfﬁt&heﬂvesdem red
reaction (or reagtion.35 seguenc t hei ure and si | herw se
uncritical; piréf g#‘?eﬁbé’r(?up rrﬁ g%% R ?‘ih 58 %dwﬁﬁéﬁe}:gbﬂ( T2

or 3, C atoms. is preferably methyl or ethyl,

furthermore propyl or isopropyl, and additionally also

15 butyl, isobutyl, sec-butyl or tert-butyl.
The radical Ph is phenyl.

In the compounds of the formula [sic] I, II, V, VI and
VII, L, Q and Q' are preferably Cl, Br, I or a reactive
20 modified OH group such as, for example, an activated
ester, an imidazolide or alkylsulfonyloxy having 1-6 C
atoms (preferably methylsulfonyloxy) or arysulfonyloxy
having 6-10 C atoms (preferably phenyl- or
p-tolylsulfonyloxy) .
25
The expression "amino protective group" is generally
known and relates to groups which are suitable for
protecting (for blocking) an aminoc group from chemical
reactions, but which are easily removable after the
30 desired chemical reaction has been carried out at other
positions in the molecule. Typical of such groups are,
in particular, unsubstituted acyl, aryl, aralkoxymethyl
or aralkyl groups. As the amino protective dgroups are
removed after the desired reaction (or reaction
35 sequence), their nature and size is otherwise
uncritical; preferred groups, however, are those having
1-20, in particular 1-8 C atoms. The expression "acyl
group” 1is to be interpreted in the widest sense in

connection with the present process and the present



1-20, in particular 1-8 C atons. The expression "acyl group"” LS tgggs
interpreted in the widest sense in connection with the presen i &hand
the present 0 8 JAN 2004 - 3 conmpounds. It includes acyl groups derived
from aliphatic, aralipatic, aromatic or, heterocyclic carboxylic acids or
sul fonic acids and also in particul ar” éﬁkoxycarbonyl aryl oxycar bonyl and

5 especially ar al k carb €yl &;gblg%ﬁ | ab esg(I)_fO gcy d&:rvé)é off rogll s type
y yry ara

are al kanoyl € acet | kanoyT " sSucha
phenylacetylallgmaxhcas bemzdybhamltoluyhromayhoxyabkanoybtguohyaé1c

phenoxyacetyIF6§{ ﬁﬁparg§%¥$ such ag gfgggﬁy arq %ar ,I,afgggxygﬁrbonyl,

2,2,2-trichl & car oxycar ony
2- |odoethoxygamhamear,aralhﬂk@my@@mb@nyﬂ suchazyleBRZcarbonyl and

Ega;bobe@gox %§F%q@ﬂl &ggfgﬁghg b"ﬁ j? gﬁﬁ%OXﬁg&Qﬁyigquggbgﬁxﬁ, FMOC

| uor'enyl oxycdr bonyl rylsu as M
(4- met hoxy- 2 g&o®ms i redt hydhsisenyyoe f@m ) alkpapyir eguchni #¢ preEatli-ve

roups are B r diti 4 f th
group g}}hgﬁe T, 8d rgii Le ﬁk&ﬁo@ QlcifMds %‘nggnﬁqre iyds of the

formul a | ne or 20 ¢ |raI centres and t in
vari ous ster@a*oydnesm@hf@rsnéoewlf oPRHult® Iuyilic| aekoxyalkansyl WG, The

i nvention furher ﬁ&h@kﬁécéeyﬁ PragRs aﬁ_»bbhm Z%d&?paéét'%&fo

® %f‘f i
benzof uran deri vatives of formul a accord to C|a|n11 a the|r

sal ts, éﬁhra@ﬁéﬁQﬂﬁit|?Fﬁqﬁﬁc%ﬁbqqﬁ 't e pr e [ﬁﬁ%ﬁ Y+ t he
formula I 3@dd whi gltdRd-BoxyBarbonyl)pi perazl-ﬂ)bldo@th%xﬂaquigﬂa;ﬂ nyl

aralkyloxycarbonyl such as CBZ (carbobenzoxycarbonyl,
also called "2"), 4-methoxybenzyloxycarbonyl, FMOC
{9-fluorenylmethoxycarbonyl); arylsulfonyl such as Mtr

15 (4-methoxy-2, 3, 6-trimethylphenylsulfonyl) . Preferred
amino protective groups are BOC and Mtr, and
additionally CBZ or FMOC.

The compounds of the formula I can have one or more
20 chiral centres and therefore occur in various
stereoisomeric forms. The formula I includes all these

forms.

The invention further relates to a process for the
25 preparation of benzofuran derivatives of the formula I

according to Claim 1 and of their salts, characterized

in that

a) for the preparation of compounds of the formula I
30 in which |

R is Cl, Br, I, 1l-piperazinyl or 4-R'-piperazinyl

and

R’ is 2-R®*-5-R’-pyrrol-1l-ylcarbonyl, 4-Ri-piper-

azin-1l-yl carbonyl, 1,4-dihydrobenzold] [1,2]-
35 oxazin-3-ylcarbonyl or 3,4-dihydrobenzo-1H-
phthalazin-2-ylcarbonyl,

a compound of the formula II



and R is 2-R2-5-R3-pyrrol-Il-ylcarbonyl, 4-R4-piper 35 azin-l-yhdggﬁﬁiﬁmﬁ,
1, 4--di hydrobenzo[d] [ 1, 21' - oxazi n-3-yl carbonyl or 3, 4-di hydrob b
pht hal azi n- 2-yl carbonyl, a conpound of the fornula Il 0 8 JAN 2004 - 4 1 1
5inwhich Ris d, Br, I, 1-piperazinyl, or 4-Rl-piperazinyl and Qis d,
Br, | or a free or reactive functionaITy4 nodi fied OH group, and Rl has the
meaning indicated in Cainpl 10 is reacted %gth a conpound of the formul a

1l in which 15 R is 2-R2-5™R31 ot | -yl 4-R4-pipeﬁazin-1-yl,
1, . 4-di hydrobenzo[ d] [ 1, 2] oxazi ‘ /
A A 4

di hydr obenzo- 1H pht hal azi n- 2- nd R4 have the meanings
indicated in Claiml, 20 or b) for the preparation of conpounds of the
formula |l in which 25 Ris d, Br, |, 1-piperazinyl or 4-Rl-piperazinyl
and R is -CH=C(R5R5), benzofuran-2-yl-C=C-, -C(Hal)3 or -CO C(Hal)3, and
Rl, R5 and RethatelGthe meanings indicated in 30 CCaim1, i) a conpound of
the fornula I/ I'V is Cl, Br, I, l-piperazinyl or 4-R'-piperazinyl

5 and
Q is Cl, Br, I or a free or reactive functionally
modified OH group,

and R! has the meaning indicated in Claim 1
10 is reacted with a compound of the formula III
R’'-H ITIT

in which
15 R’ is 2-R*-5-R’-pyrrol-1-yl, 4-Rl-piperazin-1-y1,
1l,4-dihydrobenzo([d] [1,2]oxazin-3-yl or 3,4-
dihydrobenzo-1H-phthalazin-2-y1l,

and R?>, R’ and R'® have the meanings indicated in

Claim 1,
20
or
b for the preparation of compounds of the formula I
in which
25 R is Cl, Br, I, l-piperazinyl or 4—R}—piperazinyl
and
R’ is -CH=C(R°R%), benzofuran-2-yl-C=C-, -C(Hal);

ox -CO—C(Hal) 3
and R!', R° and R® have the meanings indicated in
30 Claim 1,

i) a compound of the formula IV

R
Q.
OH



OH 0 8 JAN 2004 5 in which Ris d, Br, |, 1-piperazinyl or
4-Rl1-piperazinyl, is reacted with a conpound of the fornula VQSBQJAN 2004
-CH2-COR 10 Vin which R is -CH=C(R5R6), benzofuran-2-yl-C=C, -C(Hal)3
or -CO-C(Hal)3, and Q is O, Br, | or_afree or reactive functionally

nodi fied OH group, and R5 and R6 have the neanings indicated in Claim1l, or
15ii) a co the formula Va Va in which R and R have the neani ngs
i ndi cated un er% h20 is cyclized, or c) a compound of the fornmula I, 25
in which Ri®a 1-pi ger &2 nyAr r ddi daipipey azdmd taxd R -PiPesa@darvdn of an
am no pr ot ectjiV e LAWY il %%Aﬁourﬁ?@@% Fodlifid afmula I in which R
Is the 4-R1- p| perazinyl radical, in which RL is an am no protective group,
30 or d) a conpound of the for mul a I, in which Ris a 4-Rl-piperazinyl
group, imwhich Rl is 35 bepzyy, Of;oaﬁ@t her amino pretective group, 0 8 JAN
2004 - 6 1is converted by rermval of the benzyl or amno protective group
into a conpound of the formula | in

in which R’ is -CH=C(R°R®), benzofuran-2-yl-C=C-,
~-C{Hal)y or -CO-C({Hal),,
and Q@ is Cl, Br, I or a free or reactive functionally
10 modified OH group,

and R’ and R® have the meanings indicated in Claim 1,

or
15 ii) a compound of the formula Va
R R'
Va
O
OH

in which R and R’ have the meanings indicated under i)

20 is cyclized,
or

c) a compound of the formula I,

25 in which R is a l-piperazinyl radical, is converted by
introduction of an amino protective group into another
compound of the formula I in which R is the 4-R'-
piperazinyl radical,
in which R! is an amino protective group,

30
or

d) a compound of the formula I,
in which R is a 4-Rl-piperazinyl group, in which R is

35 benzyl or ancother amino protective group,



which RL is 1l-piperazinyl, 5 or e) in a conpound of the forrrulﬁx I rw
& JAN; 200

Ris

a 4-Rl-piperazinyl group, in which RL is benzyl or an am no protective

group,

salts by treatnent with an acid. The conpounds of the fornula I

converted into another radical R 10 by, for exanple, 1)
Br atomby OH, i) esterifying an OH group or iii) replacing a Br atom by

15 and/or a base of the fornmula I6is converted into one of its

and al so

cal
a

the startingis20 cubstreskes Hwor rémdvadpr epér attihen dranather oF seapigpar ed by

met hods know%r%%rec%qves%pu%ﬁ_g{}\g%d,eds%{mﬂgguﬁg e chét ebatdng (£-9n in the

st andard wor

S 'such_as den der organi schen Chem e

[ Met hods of wdighnRt ChehiBipgtrazi@vig- Thi ene-Verlag, Stuttgart), 25 nanely
on conditions which are known and suitable for the reactions

under

reacti

menti oned. |

isolated fromthe reaction mxture, but inmmediately reacted further to

n this case, use can also be made of variants which are known
per se b m®at nentioned here in greater detail. 30 If desired, 'the
starting substances can also be forned in situ such that they are not

gi ve the conpgdundsTof 2t HREMRUAS aof. 93| forAslGonpothdEagf <te Rorful a 11,
t he radi cal

_ Qdrredtef 8l YarldcHdr Bladikarever, it can also be I, OH or
reactive nodified OH group such as al kyl sul fonyl oxy

(preferably nethyl sul fonyl oxy) or aryl sul fonyl oxy having 6-10 C at ons
(preferaldy

2- napht hal enesul fonyl.oxy}. 1n, the conpounds of the fornmula Il, the radical
Ris preferddly §%%ﬂ%ﬁz%$i%ﬁ’%£¥nwg’

15

20

25

30

35

ARENHo10 ka1 2004 - 7 or p-tolylsul fonyloxy, 1- or

ii) esterifying an OH group or
1ii) replacing a Br atom by a 4-R'-piperazinyl group, in

which R' is benzyl or an amino protective group,

and/or a base of the formula I is converted into one of

its salts by treatment with an acid.

The compounds of the formula I and also the starting
substances for their preparation are otherwise prepared
by methods known per se, such as are described in the
literature (e.g. in the standard works such as Houben-
Weyl, Methoden der organischen Chemie [Methods of
Organic Chemistry], Georé—Thieme—Verlag, Stuttgart),
namely under reaction conditions which are known and
suitable for the reactions mentioned. In this case, use
can also be made of wvariants which are known per se but
not mentioned here in greater detail.

If desired, the starting substances can also be formed
in situ such that they are not isolated from the
reaction mixture, but immediately reacted further to
give the compounds of the formula I.

In the compounds of the formula II, the radical Q is
preferably Cl or Br; however, it can also be I, OH or a
reactive modified OH group such as alkylsulfonyloxy
having 1-6 C atoms (preferably methylsulfonyloxy) or
arylsulfonyloxy having 6-10 C atoms (preferably phenyl-

having 1-6 C atons

a



The conpounds of the formula Il are known in some 5 cases; the a}nggﬁ%
conpounds can easily be prepared analogously to the known corrp@ !

reaction of the conpounds of the forrmula Il with conpounds of the fornula
Il proceeds according to 10 nethods such as are known fromthe literature
for the alkylation of am nes. The conpohents can be fused with one

anot her wi thout a solvent being present, if appropriate in a closed tube
or in an aut oof a&vetolphmyeronytoxy. alsPpostatihal enegel feRy tarpbunds in

15 the presenge eheadmidndP! ¥enttheSUEdARIEs I NES t thel iesHScaTl er iy
exanpl e, hydrocarbons. such as hexane, petrol eum ether, benzene, toluene or
xyl ene; chl orP’F%ﬁ%Ba%ldr%%a?lbo%éb%%@hi%%P?Wmﬁ o- ethyl ene,

1, 2- di chl or oethane;ongelrals t &Iff achleor Fdemu2l chl ospéormmewmdi Ll asqmeet hane;
al cohol s such as nethanol, ethanol, iso qriopanol, n-gro a.gol, n- but aéml or
tert-but anol : S@FFRT s R hURKDGWEL HGPTRIWETPS  HT sGRF Erfl) Bheprepare

t et rahydr of uramal{dd)s Dy €b oxladeknowh yeompetdds s such as et hyl ene gl ycol
nononet hyl or 25 nonoet hyl ether (nmethyl glycol or ethyl glycol), ethylene

gl ycol dinmethyl ether (diglynme); ketones such as acetone or butanone;

am des such aBhacetanitden df meheyl cogtamde of dilmet Hyphfrorlan HIdew{DMVF) ;
nitriles suc onigrile, s | u ket - syl foxi de
(DVMBO); car bo%orgécs“%]%%%deéé ni ‘lfl'r?% Cg%%%?léuﬁﬁeﬁﬁo%%%g%éﬁgr %

ni t robent@ne;mestheds such @&s atréyknawst firpm are opitenakthyeal s nikeures

of the solvepig, fRpisanee Unifedne Ao dsto(letl X! UARS il fusd@! §en 35 The
addi tion of an acid-Dbinding agent, for exanple o an al kal1 netal or
al kal i ne ear t pnfet anokhgroxwddhoutar Fonafelvenbi c BeBoFat 1RSIt anot her

ZSBZ of a weakppaghdiftet if &l kabkefetabs ot 2hkahi AGteanbRenetals, 0 8 JAN
However, it is also possible to react the compounds in

15 the presence of an inert solvent.
Suitable inert solvents are, for example, hydrocarbons
such as hexane, petroleum ether, benzene, toluene or
xylene; chlorinated hydrocarbons such as trichloro-
ethylene, 1,2-dichlorcethane, carbon tetrachloride,
20 chloroform or dichloromethane; alcohols such as
methanol, ethanol, isopropanol, n-propanol, n-butanol
or tert-butanol; ethers such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane;
glycol ethers such as ethylene glycol monomethyl or
25 monoethyl ether (methyl glycol or ethyl glycol),
ethylene glycol dimethyl ether (diglyme); ketones such
as acetone or butanone; amides such as acetamide,
dimethylacetamide or dimethylformamide (DMF); nitriles
such as acetonitrile; sulfoxides such as dimethyl
30 sulfoxide (DMSQO); carbon disulfide; nitro compounds
such as nitromethane or nitrobenzene; esters such as
ethyl acetate, and optionally also mixtures of the
solvents mentioned with one another or mixtures with
water. '
35
The addition of an acid-binding agent, for example of
an alkali metal or alkaline earth metal hydroxide,
carbonate or bicarbonate or of another salt of a weak

acid of the alkali metals or alkaline earth metals,



8 preferably of potassium sodiumor calcium or the additiOﬂ f‘ﬂgz
organi ¢ base such as triethylam ne, dinethylamne, pyridine o @u‘ |9Wb
or of an excess of the anine conponent can be favourable. Depending on the
5 conditions used, the reaction tine can be between a few mnutes and 14
days, and the reaction tenperature between 0 and 150, nor mal |y between 20

and 130C. Clptﬂoér %%@%Qggeoﬁowesm&w'@o uﬂiheof a@:'af‘i%‘l@ | $r 1Bhe

preferably It can -al so a reactive nodified
OH group sucledss tdidny| ofl f aRy| IxgAL Ry REeL- everateﬁ-s Cpi-BEby apmyne.

met hyl sul T ony;0060h Alamidfey,! %i)rfl%ﬂeo)&r i E1d b @t 08k Ereeksr akl y
phenyl - or p-tolyl 8ul f onyl oxy, 1- napht hal ene- 15 _sul phon Loxy) I n
the conpoundshéi amHe§ CRQWH%QI\F Ctéﬁe %d#%‘a?ulreb%e pPEPERABRY AP %

4- benzyl pj per@zidition0 vk re_afé Iﬁhﬁldrha:ﬁ@ém@mdﬁeobetheeﬁoamba |V

wi th conmpounds of the formul a. vV rocee aﬁcordl nﬂ thods %uch as are
known from t FEAYYSS atdftd tHt 4% at? % ofep EHBPS SEPFHE “USfpounds
of the fornulketMess @ lﬁiﬁ/\ﬁlﬂm,Sﬁﬂhnamaﬁeﬁettrbenuabnam aswpounds can
easily be prepared analogously to the known conpounds. The cyclization is
carried out according to generally known nethods. 30 The renoval of an

am no prot ect]]'n/et]geoupmbbum abnpbandostuilze ¥or whiea HadiakEpeddi ng on the
pr ot ect S | for, e ng s aaci ds,
expedi er%tqey SI n #%’2 (tcr]if ItCJgEgrface |"gégecr’d){%réﬂgégﬁ?oﬁkcgécpgo%%ut al so
usi ng ot her steraﬂmvmong@mfee@s 8Bi dgreueh Easclhycﬁr%clﬁlldwléuac,flodwd@@ul furic

acid, SUI onG, RN § G0N athHarspaBIas MLt S PAGEY LGy pCidt of

sul foni ¢ aci ds such as benzene- g uenesul fonic acid The presence of
an addi ti onalarykfarkfcsarient havingso bl @, Chatomst (Rrrépsafdyeshey1 0 8 JAN
2004 or p-tolylsulfonyloxy, or 1- or 2-naphthalene-

15 sulphonyloxy) .

In the compounds of the formula IV, the radical R is
preferably Br or 4-benzylpiperazinyl.

20 The reaction of the compounds of the formula IV with
compounds of the formula V proeeeds according to
methods such as are known from the literature for the
alkylation of phenols.

25 The compounds of the formula VI are known in some
cases; the unknown compounds can easily be prepared
analogously to the known compounds. The cyclization is
carried out according to generally known methods.

30 The removal of an amino protective group from a
compound of the formula I - depending on the protective
group used - is carried out, for example, using strong
acids, expediently using TFA (trifluoracetic acid) or
perchloric acid, but also using other strong inorganic

35 acids such as hydrochloric acid or sulfuric acid,
strong organic carboxylic acids such as trichloroacetic
acid or sulfonic acids such as benzene- or
p-toluenesulfonic acid. The presence of an additional

inert solvent is possible, but not always necessary.



- 9 Suitable inert solvents are preferably organic solvents, (fprjAR<am! e
carboxylic acids such as acetic acid, ethers such as tetrahydrofuran or

di oxane, am des such as dinethyl formam de, hal ogenated hydrocarbons 5 such
as di chl oronethane, in addition also algohols such as nethanol, ethanol or

| sopropanol, and water. In addition, m'xtures of the abovenentioned

sol vents areSuggéﬁkgle.%%g?tis §59$ﬁ§@§!y gﬁgd!ﬁ&éﬁkfgg S Wyihowd -

addition of a further solvent, perchloric acid in the 10 Tormol a, m xture
of acetic ackdlurdto%iser cexarple gerBoxKlife a%ids SuEh AR 2€8Eifon

tenperatures,arg expedkerticy Rel WeaRARREFtUTRIEIor QipdkhRePr axiaesel y
500; the reaction is preferably carried out between 15 and 30. 15 The

group BOC i sSpEEf epgbl Vimarbvdd osdiamg drrA iRl gD nelHeRecaFPeR? ng
appr oxi ngt el ¥,;3nt @55 ANchvdeaelhahiet a6 dddi tdiexaes@taléoBdls 28uch

Hydr ogenol ytically renovabl e protective groups (e..qg. or benzy can be

renoved, for 28xaRpFRang). ¢ refdianyt \ﬂﬁl1l%§@F%§€%qln tﬁgﬁgrggéﬁge o#%a

catal yst (e.gddetian, nableumial otatdleysabsuehensipakiadialmerspedrent |y on

a support such as,carb . Suitabl e _solvents here are 25 those.ipdjcated

above, in paPPFEEIP;?,‘ ?I[PIA e&%nBFgferﬁ‘gégh&ss?{u%% a8 r’%’fcf'n%sn%l w%‘r:ﬂg anol or

am des such asldiben Hfe ayduegbeal ysilsrars: gapercahl griar micdd ol &he

t enper at ur es het we p ' el 0,and: 10 d e e :

appr oxi teI;gf%éﬁgp2%0gggégﬂg%0°§re?era'%ygggg?d?gg ang 1§f88§2§$9c

Conpounds of achd fiornbhe IrdatiahPech-RTHe Keacdipnergemperatures are

but yl oxycar bagylkaEhiacarioiiided o ehakiblet yo0b AR apbrbgashkanyol (he
yl co 35 4-Rl1-pip

unpr ot ect ed ant nocar bo onpound, In which R1s erazinyl or
L, L [!acunafOfte thearigrr i chf cBrEAeCRRLH Fagded out between 15

and 30°.

15 ‘
The group BOC is preferably removed using TFA in
dichloromethane or using approximately 3 to 5 N
hydrochioric acid in dioxane at 15-30°.

20 Hydrogenolytically removable protective groups (e.g.
CBZ or benzyl) can be removed, for example, by treating
with hydrogen in the presence of a catalyst (e.g. of a
noble metal catalyst such as palladium, expediently on
a support such as carbon). Suitable solvents here are

25 those indicated above, in particular, for example,
alcohols such as methancl or ethanol or amides such as
DMF. The hydrogenolysis is generally carried out at
temperatures between approximately 0 and 100° and
pressures between approximately 1 and 200 bar,

30 preferably at 20-30° and 1-10 bar.

Compounds of the formula I in which R’ is N,N-di(tert-

butyloxycarbonyl)aminocarbonyl are preferably obtained

by reaction of the unprotected aminocarbonyl compound,
35 in which

R ~ is 4-R'-piperazinyl or L,
L [lacuna] the meaning indicated in Claim 1 and
R! is benzyl or another amino protective group,

with (BOC),0 in an inert solvent, such as, for example,



Rl is benzyl or another ami no protective group, wth (BCQ) 2Qy Bn‘jmhmngrt
sol vent, such as, for exanple,. 0 8 JAN 2004 - 10 THE or dioxané wt
addition of a base, such as, for exanple, diethylanine and preferably of a
catal ytic anount of dinet hyI ani nopyr i di g 5 A base of the formula | can
be converted into the associated acid addition salt using an acid, for

exanpl e by regglion afloecamev%%ﬁ 208001 5n Ob ¢t he base, angofaghesaeid in
an inert solvent such as ethanol and subsequent evaporatlon Swtable

aci ds for thiexande.cafiebhydpBing paRd RFekeraRte Vi ci gFasalytic

physi ol ogi calgmsac et aliinf tSaitesnin B?t&ldl@l@r ganic acids can be used, e.g.
sul furic acid, nitric acid, hydrohalic acids such as hydrochloric aC|d or

hydr obr om ¢ aci d, phosphorl c acids such as ortho- 15 phosphoric acid,

S:J! farr} C saci g, | buﬁbhebﬁm@@f Fatimtila g a@hds,bdﬁn m\témcar 1aiu'cgh&h'ec

alicyclic, araliphatic ar.ommat | eter cli c. nono- asi c
qeifs i To

Yy
car boxyl i c, b &Y urd Y5, TP RS a@f‘d g&g‘fl c *%ci d,
pr opi oni c amedcarrml\ealbxz aread,tldnetdfyla@eiv@lmt d amdinmsl cn'ﬁ cthei Gb,as&ucm ni c

acid, pinelic fumarlc aC|d i C | I C c ntard aci d,
malic acid, élaqcrldfc Bt T gcil o ngg?%t cggo‘rg F g"%h a8 %'%nl % ggl d,
i soni cot i ni c m:d:oshqtrﬁe‘tmanevappraen.hanesuSchablam dacsﬁ:handmsul ftdrdisc aci d,

2- hydro Alhanesy! f api fandé acj g, %ﬂ@gﬁ%{_on Hsgaurye’h&%’uen =~ 3l fonic

aci d, naphthalenennno- di'sul fonic aci I'sul'furi ¢ acid.
Salts with prp}msa-lqigmmaklly Ficesssecviicstssd esaki s, Thug, pnergeadc a@sidse used

for the can be used, e.g. sulfuric acid, nitric acid,
hydrohalic acids such as  hydrochloric acid or
hydrobromic acid, phosphoric acids such as ortho-
15 phosphoric acid, sulfamic acid, furthermore organic
acids, in particular aliphatic, alicyclic, araliphatic,
aromatic or heterocyclic mono- or polybasic carboxylic,
sulfonic or sulfuric acids, e.g. formic acid, acetic
acid, propionic acid, pivalic acid, diethylacetic acid,
20 malonic acid, succinic acid, pimelic acid, fumaric
acid, maleic acid, lactic acid, tartaric acid, malic
acid, citric acid, gluconic acid, ascorbic acid,
nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic. acid, ethanedisulfonic acid, 2-hydroxy-
25 ethanesulfonic acid, benzenesulfonic acid, p-toluene-
sulfonic acid, naphthalenemono- and -disulfonic acids,
and laurylsulfuric acid. Salts with physiologically
unacceptable acids, e.g. picrates, can be used for the
isolation and/or purification of the compounds of the

30 formula I.

On the other hand, compounds of the formula I can be
converted using bases {e.qg. sodium or potassium
hydroxide or carbonate} into the corresponding metal,
35 in particular alkali metal or alkaline earth metal

salts, or into the corresponding ammonium salts.

The invention furthermore relates to the use of the

compounds of the formula I as intermediates for the



i solation and/or purification of the conpounds of the 30 fornu%q JANOR( (K he

ot her hand, conpounds of the fornula |I can be converted using bases (e.g.
sodi um or potassi um hydroxi de or carbonate) into the correspondi ng netal,
35 in particular alkali nmetal or alkali earth nmetal salts, or into the
correspondi ng ammoni um salts. The invention furthernmore relates to the use
of the conpoun of. the.fo r 04 -
11 synt hems%}q:sne sé:a?r%n é@@%ggéongg§£@n§éﬂﬁfﬁgnﬁsd%{&%n%gletéﬁ% ed, for
exanpl e, in REes3333Ed, e ém&eomn@%twil%%artlcul ar to the use of
the 5 conmpounds of the formula | as internediates for the synthesis of
medi canents whi ch exhibit actions on the central nervous system

1- [ 4- (5- CyandThrioingept) put yielates 2 spanibGibahz §Purtdie 5uge) pifpeei ne

and its S@'t%oﬁ&ﬂﬁyo&arﬁhéulﬁmﬂ eferabl xntt@rﬁ@dq%@ésonegrhe&ee 10
The invention accor |ngly relates in partlcul ar to the wuse of

conpounds of $¥etBesh®l 8T MeBGFERIY S oW EF R ﬁ@lh%tmm%%lﬁ%s ROF‘S "é'ie Br, |
or 4-Rl-pi Per@éﬂliwél ﬁ?f—n:trsug1 ; higﬁﬁ W[r@(ﬂcj—oya@ﬁﬁbmmﬁlyﬂl&butyl]—

pi perazin-1 - rb | ro oxazi car

3, 4- di hydrob‘L g% %‘?’é}rl&?ﬁlﬁo uﬁ%agb%nﬁbg’ El%éﬁii z§7I¥ or® bﬁb%/he

am no prot ectave oy pparditslallbepzyfensabhnotddse armmbipnedehéree group,
R2, R3 ip,each case independently of one another are H or alkyl having 1-6

C atorns,f%5 in the synthesis of
1-[ 4- (5- cyandrimelolingent j but wclotdiaadar banimtidrenizo- pArktagulayl g5 pelrazi ne

and its SaltsusghQﬁ?CEﬁ%iZggmﬁgunds of the formula I according to

Claim 1
in which
15 R is Cl, Br, I or 4-R'-piperazinyl,
R’ is 2-R*-5-R*-pyrrol-i-ylcarbonyl, 4-R*-
piperazin-1-yl carbonyl, 1,4-dihydro-
benzo[d] [1,2]oxazin-3-ylcarbonyl or 3,4-
dihydrobenzo-1H-phthalazin-2-ylcarbonyl,
20 R? is benzyl or another amino protective group,
R? is H, benzyl or another amino protective group,

R, R in each case independently of one another are H

or alkyl having 1-6 C atoms,

25 in the synthesis of
‘ l1-[4-(5-cyancoindol-3-yl)butyl}-4-(2-carbamoylbenzo-
furan-5-yl)piperazine and its salts, characterized in
that
3-R-6-hydroxybenzaldehyde,
30 in which R is Cl, Br or I,

is reacted with a compound of the formula VI

X-CH;~-CO-Q VI
35
in which X is Cl, Br, I or a free or functionally
modified OH group,
Q is OH or OR” and
R” is alkyl having 1-6 C atoms,



that 3- R-6-hydroxybenzal dehyde, 30 in which Ris d, Br or I, Igd’??éb d
with a conpound of the formula VI X-CH2-CO-Q VI 35 in which X iUs A ﬁ‘ll
or a free or functionally nodified OH group, Qis OHor OR' and R' is

al kyl ‘having 1-6 C atons, 0 8 JAN 2004 -,.,12 to give a conpound of the
formula VII V3! 5 in which Ris d, Br or I, and Q has the neanings

I ndicated, 10 in that, in the conpound thus obtained, Qis converted into
cd, Br, | or a functionally nodified CH groqf, 15 20 in that the conpound
t hus obt ai nedt9 sg¥éact econpewnd otorppubermila Hél¥ornula 111 R-H 11l in
which ' R is 2-R2-5-R3-pyrrol-1-ylcarbonyl, 4-R4- piperazin-1-ylcarbonyl,
1, 4-di hydro- benzo[d][1, 2] oxazi n-3-yl carbonyl or 3, 4-

di hydr obenzo- 1H pht hal azi . anth R2, R3 and R4 have the

meani ngs i ndicated, to give 3 e fornul a Hnlin which 25 Ris
cl, Brorl, R is 2-R2-5-R3- bonyl, 4-R4-

pi perazi n-1 -yl carbonyl, 1, 4-

5
in which
R is Cl, Br or I,

and Q has the meanings indicated,

10 in that, in the compound thus obtained, Q is converted

into C1l, Br, I or a functionally modified OH group,

in that the compound thus obtained is reacted with a

compound of the formula III

15 R’'-H III
in which
R’ is 2-R?—S—R?-pyrrol—1—y1carbonyl, 4-R%-
piperazin-l-ylcarbonyl, ' 1,4-dihydro-
benzo[d][1,2]loxazin-3-ylcarbonyl or 3,4-
20 dihydrobenzo-l1H-phthalazin-2-ylcarbonyl,

and R’, R® and R* have the meanings indicated,

to give a compound cof the formula I

in which
25 R is Cl, Br or I,
R’ is 2-R*-5-R}*-pyrrol-1l-ylcarbonyl, 4-R*-
piperazin-1l-ylcarbonyl, 1l,4-dihydro-
benzo[dl [1,2]oxazin-3-ylcarbonyl or 3,4-

dihydrobenzo-1H-phthalazin-2-ylcarbonyl,
30 R? is H, benzyl or another amino protective group,
R?, R’ in each case independently of one another are H
or alkyl having 1-6 C atoms,

in that, in the compound of the formula I thus
35 obtained, the radical R is converted into another
radical R,



benzo[d][1, 2]oxazin-3-ylcarbonyl or 3, 4-

di hydr obenzo- 1H pht hal azi n- 2-yl carbonyl, 30 R4 is H, benzyl or ﬂaﬁlol‘rNeﬂﬂﬂ‘l
am no protective group, R2, R3 in each case independently of one another
are -H or alkyl having 1-6 C atons, in 1t3ha—t’ in the conpound of the
formula | thus 35 obtained, the radical™"R is converted into another

radical R, O J - y %qﬁg-i ! n r LL+on: petal.catal ysis
with a conpo ndégfa%'?%égf o%gn%?g \ﬁ f%%ﬂpjl glgri:gtzli ﬁgé%%?gll%evﬁi%kﬁ Rl is
benzyl or anctdrerowrd rf privt dormpelayr\Bll to give a conpound of the fornul a
| in which Ris 4-Rl-pi pegaﬁi_gyﬂpeg@zi%e is 2-R2-5-fgrpyrrol -1-yl carbonyl,
4- R4- pi perazin-Il-yl carbonyl, 1, "4-di hydrobenzo[d]-

[ 1, 2] oxazi n- 3§ |W¥a¥®bnyl or 3, 4-di hydrobenzo- 1H phthal azi n-2-yl car bonyl ,

Rl is benzyl g@r anothes BHAAN MOIRES S HRlHbL pivi¥et Svdl gRenzyl or
anot her am no protective group, R2, R3 in each case independently of one

another are H or alkyl having 1-6 C atons, in that the conpound thus

obt ai ned of tie JFénH acdmpunid o5 fhe stomauvert ed by basic hydrolysis into
a conpound of _the formula I X and/or its acid addition salt IX 25in which
i s 4-Rl-pi perd2ifA®ind R Rlis benzyl or another amino protective group,
30and then camverted isimgilami@reimziﬂmd,a conpound of the

10 R’ is 2—R?—S—R?—pyrrol—l-ylcarbonyl, 4-Ri-
piperazin-l-ylcarbonyl, 1,4-dihydrobenzo{d] -
[1,2]oxazin~3-ylcarbonyl or 3,4-dihydrobenzo-
1H-phthalazin-2-ylcarbonyl,

R* is benzyl or another amino protective group,
15 R* is H, benzyl or another amino protective group,
R?, R’ 1in each case independently of one another are H

or alkyl having 1-6 C atoms,

in that the compound thus obtained of the formula I
20 i) is first converted by basic hydrolysis into a

compound of the formula IX and/oxr its acid addition

salt

R e

‘ | \>_< IX
0 OH
25

in which
R is 4-R'-piperazinyl and
r! is benzyl or another amino protective group,

30 and then converted using ammonia into a compound of the
formula X



formula x X 0 8 JAN 2004 - 14 in which Ris 4-Rl-piperazinyl and Rl is
benzyl or another amino protective group, 5 or ii) converted dily BcJAN 2004
using amonia into a conpound of the fornula X X 10 in which Ris

4- R1- pi perazinyl and Rl is benzyl or QPQ%QQI am no protective group, 15 in
that the conpound of the fornula X thus tained is converted into

5- (1-pi perazi pyl Jhepgof uran- 2- - carbox- am de or an acid addition salt by
renoval of the am no .protegtiye group R1, and 20 in that

5- (1- - pi per azRnyl ) benzdf 4rBm=-R2panasoxati dad s reacted with

3,-(4-chl orobutyl)-5--cyanoindole to give 1-

[ 4- (5-cyanoi ndpl - 3-yl ) butyl]--4-(2-carbanmoyl benzof uran- 5-yl)pi perazine and
optionally coRverted ifitBenE¥l aef deneelher opnsaptprogective’ group,

3-(4-Chl ogobutyl)-5-cyanoindole is disclosed in DE 4101686;
1-[4-(5-cyanoi ndol - 3-yl ) butyl ]-4-(2- carbanoyl benzof uran-5--yl) pi perazi ne
is disclosed Ph DE 4333254. Above and below, all tenperatures are
indicated 30iin Cecohttetrbedf dilrewitly exaipd e ammeusizo Mo War Kddifipsipnd
means: water | deg | f.negessary, the solution is adjusted, if
necessary, toog Eﬂﬁb ?ﬁﬂ%ﬁa and 10 depending on the constitution of the
final product, and extracted with ethyl acetate or dichl oronethane, the

R o) :
A\ X
0 NH,
10
in which
R is 4-Rl-piperazinyl and
R! is benzyl or another amino protective group,
15

in that the compound of the formula X thus obtained is
converted into 5~ (l-piperazinyl}benzofuran-2-carbox-
amide or an acid addition salt by removal of the amino
protective group R!, and |

20 in that 5-(l-piperazinyl)benzofuran-2-carboxamide 1is
reacted with 3-(4-chlorobutyl)-5-cyanoindole to give 1-
[4- (5-cyanocindol-3-yl)butyl]-4-{2~-carbamoylbenzofuran-
5-vl)piperazine and

optionally converted intoc its acid addition salt.

25 3-(4-Chlcorobutyl)-5-cyanoindole is disclosed in
DE 4101686; 1-[4-(5-cyanoindcl-3-yl)butyl]-4-(2-
carbamoylbenzofuran-5-yl)piperazine is disclosed in
DE 4333254.

Above and below, all temperatures are indicated

30 in °C. In the following examples "customary working up"”
means: water is added, if necessary., the solution is
adjusted, if necessary, to a pH between 2 and 10
depending on the constitution of the final product, and
extracted with ethyl acetate or dichloromethane, the

35 organic phase is separated off, dried over sodium sul-

fate, evaporated and purified by chromatography on



35 organi c phase is separated off, dried over sodium sul - fat gnoz{mﬁed
and purified by chromatography on 0 8 JAN 2004 - 15 silica ge 0
crystallization. Rf values on silica gel. Exanple 1 5

(2,5-Di et hyl pyrrol -1-yl)--5-br ormbenzoﬁgr an-2-yl- methanone Br iY 10 0.3 g

of sodium hydri de (60% suspension in pardaffin oil) is introduced into 10

m of THE and,, g[e% Cland@or?: %rYd %@%”ﬂtﬁ i 1G, %aqgl ‘EHths added

dropw se (5 mnutes) ter€rri our are

suspensi on i sipriezer@el.1. 3 g of 15 5 br onbbenzof ur an- 2- car bonyl chI oride in
10 M of THE is [sic] added dropwi se at 25C (5 minutes) and the mxture

i s subsequently stirred for 2 hours. The addition of 100 m of conpletely
dei oni zed watBXamm® 100 m of ethyl acetate follows. 20 The separated
organi ¢ phase was additionally washed 2 x with 100 mM of water and

concentrated in vacuo. After chromatogra siljca el uent
hept ane/ et hyl (2 .dcdtiget i v ragde 146l g P ri‘&@‘?r\‘@%é%ﬁf?n% é) “yel | ow
crystals (yi ghd-Hd%ne m p. 115-116. 25 Exanple 2

5- Br onobenzof ur an- 2- carboxylic acid diethylamde 30 C1 1.3 g of

5- br onobenzof ur an- 2- car bonyl chl ori de 1 mb [sic] of ethyldiisopropylam ne
and 30 nL [sic] of 0O 8 JAN 2004 - tol uene are .62 m of

di ethyl amine is® | - o
\)\0
/VO + —_— |
A4
10 0.3 g of sodium hydride (60% suspension in paraffin
0il) is introduced into 10 ml of THF and 0.5 mL [sic]

of 2,5-dimethylpyrrole in 10 ml of THF 1is added
dropwise (5 minutes). After stirring at 50°C for 1

hour, a reddish suspension 1is present. 1.3 g of

15 5-bromobenzofuran-2-carbonyl chloride in 10 ml of THF
is {sic] added dropwise at 25°C (5 minutes) and the
mixture is subsequently stirred for 2 hours. The
addition of 100 ml of completely deionized water and
100 ml of ethyl acetate follows.

20 The separated organic phase was additionally washed 2 X
with 100 ml of water and concentrated in wvacuo. After
chromatography on silica gel (eluent heptane/ethyl
acetate 4:1), the residual o0il gives 700 mg of yellow
crystals (yield 44%), m.p. 115-116°.

25
Example 2
5-Bromobenzofuran-2-carboxylic acid diethylamide
Br Br
|
o + \/’N\/ —_— 0 o
N
1
10 c R g

1.3 g of 5-bromocbenzofuran-2-carbonyl chloride, 1 mL
[sic] of ethyldiisopropylamine and 30 mL [sic] of



‘to the brown-coloured solution with stirring. A precipitate imﬂbormin%th
a slightly exothermc reaction. After 5 mnutes, the m xture J

with 5 30 m of conpletely deionized water and the phases were separated.
The organi ¢ phase was washed with 1.) 2({ m of iNHA 2.) 20 M of IN NaCOH
3.) 20 M of water and then with 20 m & ~saturated Nad sol ution and then

freed of solve conponents_in vaguq. After caphy .0 iJ4 ca gel
the residual ,“et¥ow 3h° glf‘fteaoraﬁl% i%n' @hgﬁelﬁnﬁpﬁggﬁggﬁéﬁghé& %r??ejfi 1
[sic]. Finaltawei ght: bbwn-ofolcolmad | esslerysnal svitdi c] stiyrend: 889,

mp. 79-81. 15 Exanpl Di_terdt.- yl .. : 1 th ;
N(S-bromberﬁ%?%’?]?g%%'%ar Bgnylfgolrﬁ# o- wd'ltélar b%natstja"lggtoy+ 1e2xog oe;‘nfuc

5- br onbbenzof teaat e ar bbkeni depizetss nl theé mBOCROe BGG Ay SFteOVAR Bhd 8 ni
of triethylamn r | ! : THE @At 10 GhaAdd §dpe OF ange
sol utionhilys 1[%0@%% ?F\ g%ﬁ?gggggegg%%%g%ig%?g%&ion. 25 I%t s war med t o
25C and treatsebavated00The etganier phase 10 nvashedt Withadet'at®d ™he

organi ¢ phase,fs;ySapar at 8d £f fry; apg YRSRRGH W Ce »bth1168¢ Matefhr waier and
100 m of saturated sodiumchloride solution. The or qgtm c phase i.s
concentrat ed Brenf ok a2fi Rt urd of28praFedafiftel y S 571§i etRE™09) .

After crystaft+bzati oprof thevendde popgogbntsom 160 nMvarduo et hanbter 9.0 ¢
of yellow crystals are obtained, nlE 1%%;11%0 0 JAN 2004 -. 17 . Exanple
4 5- Br onbbenzZRTPEALQIEIPBEX\AT cSHLT B2 diFehz % G855 A2 el YT OHE=B0
of toluene angi¥. Bogm®&fin the eluent MtB ether/heptane 2:1 [sic].
Final weight: 1.3 g of colourless crystals [sic]
(yield: 88%), m.p. 79-81°.

15 Example 3

Di-tert-butyl N- (5-bromobenzofuran-2-carbonyl}imido-

dicarbonate

: 1
T AL — ASw oM

12 g of 5-bromobenzofuran-2-carboxamide, 23.5 ml of
BOC;0, 600 mg of DMAP and 8 ml of triethylamine are
introduced into 100 ml of THF at 20°C. A clear, orange

20

solution is formed in 3 h in an endothermic reaction.

25 It is warmed to 25°C and treated with 100 ml of water
and 100 ml of ethyl acetate. The organic phase is
separated off, and washed twice with 100 ml of water
and 100 ml of saturated sodium chloride solution. The
organic phase is concentrated and forms a mixture of

30 oil and crystals (22 g/yield 40%) . After
crystallization of the crude product from 160 ml df
ethanol, 9.0 g of yellow crystals are obtained, m.p.
138-139°.



di benzyl ami ne are added dropwi se with stirring at 50-60C in t&ﬁ Egurse of
10 mn. to 5.2 g of 10 5-bronobenzofuran-2-carbonyl chloride ithil N 00
toluene. A colourless solid is obtained. After dropwi se addition is
conplete, the nmxture is additionally stirred at 100-110C for a further 3
hours. After <cooling to 10C, the solrdlﬂeruct (di benzyl ammoni um 15
chloride) is filtered off with suction. The filtrate is then treated with
a m xture of = water and 10 g of sodi um carbonate and thoroughly
shaken. The organic phase is separated off, washed again with 100 m of

water, dried I N odiumsul faje and filtered . The 20 fjlfrate is
concentrated %%éré&%? HRAapot Th vac 30?’8’16%‘3 raecsli%uéeg‘e?er%z iur}éjféé. 59). After
recrystallization from 100 m of nmethanol, 6.5 g of product (yield 77%
remain after isolation mp. 114-1150. 25 Ex le 5

5- (4-Benzyl pi perazin- brerebenzof ur an- 2- carboxylic acid di benzyl am de
30 0 8 JAN 2004 - 18 g ofj] Pd2DBA3 [sic] and 0.007 g of

2-di cycl ohexyl - phosphMNo~ -etlpytdm nobi phenyl in 40 ml of toluene 5
was stirred under nitrogen at~25C flor 20 min. 1.58 g of

5- brono- 2, 3-di hydr obenzof uran- 2-campoxylic acid di benzyl am de, 0.98 g of
1- benzyl pi perazine and 1.43 g of sdHnyn1tert-butyIate are then added and
the m xture is stirred at 120C ﬁ{ 2 ppurs. The cooled reaction 10 m xture
is stirreg into a mxture of 150 of water and 5 m of 37% hydrochloric
acid with stirring [sic]. The reaction mxture is neutralized with 1.5 g
of sodium carbonate and the phase is [sic] extracted 3 tines with 100 m
of ethyl acet@tesoin&iesnbiped 50 ml of ° toluene and 7.9 g of

dibenzylamine are added dropwise with stirring at
50-60°C in the course of 10 min. to 5.2 g of

10 S-bromobenzofuran-2-carbonyl chloride in 100 ml of

toluene. A colourless solid is obtained. After dropwise
addition is complete, the mixture 1s additionally
stirred at 100-110°C for a further 3 hours. After
cooling to 10°C, the so0lid product (dibenzylammonium

15 chloride) is filtered off with suction. The filtrate is
then treated with a mixture of 150 ml of water and 10 g
of sodium carbonate and thoroughly shaken. The organic
phase is separated off, washed again with 100 ml of
water, dried using sodium sulfate and filtered. The

20 filtrate is concentrated on a Rotavapor in vacuo to a
residue (residue: 9.5 g). After recrystallization from
100 ml of methanol, 6.5 g of product (yield 77%) remain
after isolation
m.p. 114-115°.

25

Example 5

5-(4-Benzylpiperazin-1l-yl)bromcbenzofuran-2-carboxylic
acid dibenzylamide '
30



15 organic phases are dried with 5 g of sodiumsulfate and thﬁ%éigéﬁgmgi;s

concentrat ed

In vacuo to give a resinous residue (1.8 g of cr

The crude product is dissolved in 100 m of ethyl acetate, <clarified with
activated carbon and filtered. By 20 addition of 25 m of 2-nolar ethanolic

hydr ochl ori c

hydrochl oride, filt
acetate and dried i
196- 198. 25 Exanpl &
JAN 2004 - 19 EJZ
I s obtained by reacti

acid, the piperazine prodd& -is precipitated as the

5-brono- salicyl al dehyde with

Cl - CH2- CH=CH CH2-C1. 19 B)i The di benzofuran derivative is obtained by

d, and the crystals are washed wth 10 m of ethyl

cuo at 40C. Final weight: 1.5 g/yield 53% mp.

i s/trans-1, 2-Di (5-bronobenzofuran)-2--ylethene 0 8
HHA) Preparation of the diether 5 The conpound

cyclization. Exanple 7>%5-2; di yl - bi s-5-bronobenzofuran Br ~ao Br O
A) Preparation of the diethe El action of 5-bronosalicyl al dehyde
with Cl1-CH2-CC CH2--Cl. 25 [ Ton of the diether. 0 8 JAN 2004 -20
N
o
Pn PN

10

15

20

25

0.06 mg of PA2DBA3 ([sic] and 0.007 g of 2-dicyclohexyl-
phosphino-2’-dimethylaminobiphenyl in 40 ml of toluene
was stirred under nitrogen at 25°C for 20 min. 1.58 g
of S-bromo-2, 3-dihydrobenzcfuran-2-carboxylic acid
dibenzylamide, 0.98 g of 1l-benzylpiperazine and 1.43 g
of sodium tert-butylate are then added and the mixture
is stirred at 120°C for 2 hours. The cooled reaction
mixture is stirred into a mixture of 150 ml of water
and 5 ml of 37% hydrochloric acid with stirring [sic].
The reaction mixture is neutralized with 1.5 g of
sodium carbonate and the phase is [sic] extracted 3
times with 100 ml of ethyl acetate. The combined
organic phases are dried with 5 g of sodium sulfate and
the filtrate is concentrated in vacuo to give a
resinous residue (1.8 g of crude product). The crude
product 1is dissolved in 100 ml of ethyl acetate,
clarified with activated carbon and filtered. By
addition of 25 ml of 2-molar ethanolic hydrochloric
acid, the piperazine product 1is precipitated as the
hydrochloride, filtered, and the crystals are washed
with 10 ml of ethyl acetate and dried in vacuo at 40°C.
Final weight: 1.5 g/yield 53%, m.p. 196-198°.

Example 6

cis/trans-1,2-Di{5-bromobenzofuran)-2-ylethene



VWhat is clainmed is: 1. A benzofuran derivative of formula | v@ gAg %@ IS
1- pi perazinyl, 4-Rl-piperazinyl or L, R is 2-R2-5-R3-pyrrol-
4- Wi perazin-|- ylcarbonyl, N, N-di (tert but yl oxycarbonyl ) am nocar bonyl
- CH=C(RSR6), benzof uran- 2- yI cnC- -, 1 1)3, -CO-C(Hal)3, 1,4-
di bydrobenzo[ d][1, 2] oxazi n- 3- ylcarbonyl or 3,4- dihydrobenzo-1H
pht hal azi n-2-gkcarbonyl, L is O, Br | op..an @l or a reactive functionally

nodi fied OH groupy R e—i pendent |y of one anot her are H,
teEVIve group, RA] R3 in each independently of
a F Cald

benzyl or anot her
one anot her are @ at-6ns, Rs, R6 in each case
i ndependently of one ano her rreq alkyl having 1-6 C atonms, and Hal is F,

Cl, Br or I, or asalt thereof. 2. A conpound selected fromthe group
consi sting of a) (5- Brom)benzofuran 2-yl)-(2,5-di metbyl pyrrol -yl)

met hanone b) A NeHes YddedmsL 4- benzyl pi perazin-1-yl)
benzof uran- 2- yI]rret anone a(;%

[ 5- (4- Benzyl pi perazi n- 1-yl ) benzof ur an- 2- yI] (1 4
di hydrobenzo[ dI I, 2] oxazi n- 3-yl get h one;

[ 5- ( 4- Benzyl pi per aBi ben#of ur ah\ 2 3, 8¢
di hydr o- 1H pht hal azi n )rret hanone; @
5- Bnmo- 2- ( 2- net hyl pro § u()z;a‘m a2'salt thereof. 3. A process for

prepari ng a benzof uran derlgatl Pormul a | accor di ng to claim1,
wherein Ris C, Br, 1,1-piperazin or 4-Rl1 piperazinyl, and R is
2- R2- 5- R$pyrro| - 1-y| carbonyl, 4% 4 pi pcrazi n-1-

The compound is obtained by reaction of S-bromo-
salicylaldehyde with Cl-CH;-CH=CH-CH,-C1.

10 B) The dibenzofuran derivative is obtained by
cyclization.

Example 7

15 2,2’ -Ethyndiyl-bis-5-bromobenzofuran

Br .
(I IO

Br

A} Preparation of the diether
20

0 0\\

Br Y/ Br
[:::[:0’,\\::://“\0:1:::]

E/Z
Reaction of 5-bromosalicylaldehyde with
Cl-CH,-CC-CH,~C1.

25 B) Cyclization of the diether.



yl carbonyl, 1, 4-di hydrobenzo[d][1, 2] oxazi n-3- yl carbonyl or 0 8 JAN 2004
3, 4-di hydr obenzo-| H pht hal azi n-2- yl carbonyl, said process conprising
‘reacting a conpound of forrmula Il a 0 8 JAN 2004 -21 wherein Ris O, Br,
|, 1- pi perazi nyl or 4-Rl-piperazinyl, ang.Qis C, Br, I or an OH or a
reactive functionally nodified OH group, wherein R has the neaning
indicated in claiml1, wth a conmpound of fornmula IlIl R --HH wherein R
is 2-R2-5-R3 pyrrol-1-yl, 4-R4 -piperazin-1-yl, 1,4

di hydr obenzo[ dj |, 2] oxazin 3-yl or 3, 4-di hydrobenzo- |IH phthalazin 2-yl,
wherein R2, R3 and R4 h¥hat isrelaimedis:ngs indicated in claim1. 4. A nethod
for preparing 1-[4-(5- YoMbemmbfilrasderivative gf formula |

4- ( 2- car banoyl benzof uran-5-yl ) pi perazi ne conprising reacting

3- R- 6- hydr oxybenzai dehyde, wherein Ris C, Br or 1, with g conpound of
formula VI x-CH ---00-Q W v ei DA X is ClL, Br, | or an OH or a
‘functionally nodified OHg

MR E |
' Oﬁ, or OR'" and R' is alkyl having 1-6
C atons, to provide a conmpougd oll_foyrmula VIl vtt wherein Ris C, Br or
|, and Q has the neanings i ndi et ed @bove, then converting Qinto C, Br, |
or a functionally nodified
wherein

R is 1-piperazinyl, 4-R*-piperazinyl or L,

R' is 2-RZ-5-R*-pyrrol-1-ylcarbonyl, 4-R*-piperazin-1-
ylcarbonyl, N,N-di(tert-butyloxycarbonyl)
aminocarbonyl, —~CH=C(R*R®), benzofuran-2-yl-
CEC—, -——C(Hal)s’ —CO—C(Hal)ss 1.,4-
dihydrobenzo{d][1,2]oxazin-3-ylcarbonyl or 3,4-
dihydrobenzo-1H-phthalazin-2-ylcarbonyl,

L is Cl, Br, 1 or an OH or a reactive functionaily
modified OH group,

R*, R* in each case independently of one another are H,
benzyl or another amino protective group,

R?, R? in cach independently of one another are H or
alkyl having 1-6 C atoms,

" R%, R® in each case independently of one another are

alkyl having 1-6 C aloms, and
Halis F,Cl, Bror 1,
or a salt thereof.

2. A compound selected from the group consisting of

a) (5-Bromobenzofuran-2-yl)-(2,5-dimethylpyrrol-yl)
methanone

b) (4-Benzylpiperazin-1-y1){5-(4-benzylpiperazin-1-yl)
benzofuran-2-yljmethanone;

¢) [5-(4-Benzylpiperazin-1-yl)benzofuran-2-y1}-(1,4-
dihydrobenzo[d] 1,2Joxazin-3-ylmethanone; '

d) {5-(4-Benzylpiperazin-1-yl)benzofuran-2-y1]-(3,4-
dihydro-1H-phthalazin-2-yl)methanone; or

€) 5-Bromo-2-(2-methylpropenyl)benzofuran;

or a salt thereof.

3. A process for preparing a benzofuran derivative of

formula 1 according to claim 1, wherein

R is Cl, Br, 1, 1-piperazinyl or 4-R*-piperazinyl, and

R' is 2-R*-5-R3-pyrrol-1-ylcarbonyl, 4-R*-piperazin-1-
ylcarbonyl, 1,4-dihydrobenzo{d][1,2]oxazin-3-
yicarbonyl or 3,4-dihydrobenzo-1H-phthalazin-2-
ylcarbonyl,

said process comprising reacting a compound of formula I

n



OH group, then reacting the resultant conpound with a conpound gé fmrgmla
[11 I1V-H Mwherein R is 2-R2 5-R3pyrrol-I|-ykarbonyl, 4-K pig ajA 2

yl carbonyl, 1, 4-di hydrobenzo[d][1, 2] oxazi n-3- yl carbonyl or

3, 4-di hydr obenzo- | H pht hal azi n-2- yl carfienyl, wherein R' is H, benzyl or
anot her am no protective group, R - Je3 in each case independently of one
another are H or al kyl having 1--6 C atons, to provide a conpound of the
formula | O 8 JAN 2004 -22 | wherein Ris d, Br or 1, R is
2-R2-5-R3-pyrrol -1 ylwerdionyl , 4- R4pi perazin-1- ylcarbonyl,
1, 4-di hydrobenzo[ d] [ 1, R] 8@ZBR13t-pipéfRaainfPeryd-R&piperazinyl, and
3, 4- di hydr obenzo- 1H phtﬂ%? Igr'anldl-‘f %ehgcﬁbﬁaélg’ yl or anot her
am no protective group, ’Zﬁg I'n each case I'ndependently of one anot her

are H or alkyl having 1- %_oa?’prrs, t hen .converting R of the resultant
t

conpound of fornula I jWherenit basithe mepning idicated ip glaimilng saj d conpound of

formula | under trans¥ith asompeund offoemulajll ith a com pound of fornula

VIIl 4-R -pipe azsne VIII _wherein Rl is benzyl or an ami ng protective
group, to provide a corrpoﬁn_cfiI of the fornula | wherein
wherein

R' is 2-R%-5-R%*pyrrol-1-y], 4-R*-piperazin-1-yl, 14-
dihydrobenzo{d] 1,2Joxazin-3-yl or 3,4-dihydrobenzo-
1H-phthalazin-2-yl,
wherein RZ, R® and R* have the meanings indicated in

claim 1.

4. A method for preparing 1-{4<(5-cyanoindol-3-yl)butyl]-
4.(2-carbamoylbenzofuran-5-yl)piperazine comprising
reacting 3-R-6-hydroxybenzaldehyde, wherein R is Cl, Bror
I, with a compound of formula V1

X—CH,—00—Q VI
wherein X is Cl, Br, 1 or an OH or a functionally modified
OH group,

Q is OH or OR" and

R" is alkyl having 1-6 C atoms,
to provide a compound of formula VII

: o
o Q

wherein
R is Cl, Br or Land

Q has the meanings indicated above,
then converting Q into Cl, Br, I or a functionally modified

R

OH group,
then reacting the resultant compound with a compound of
formula HI

R—H | m
wherein

R' is 2-R2-5-R*-pymol-1-ylcarbonyl, 4-R*-piperazin-1-
ylcarbonyl, 1,4-dihydrobenzo[d]{1,2}oxazin-3-
ylcarbonyl or 3,4-dihydrobenzo-1H-phthalazin-2-
ylcarbonyl,
wherein
R* is H, benzyl or another amino protective group,
R* ™ in each case independently of one another are H

or alkyl having -6 C atoms,

to provide a compound of the formula 1



Ris 4-Rl-piperazinyl, R is 2-R2-5-R3-pyrrol-1-ylcarbonyl,

4- R{ - pi perazin-1- ylcarbonyl, 1,4-dihydrobenzo[d][1, 2] oxazin-3- caP%ngl
or 3, 4-di hydrobenzo-| H pht hal azi n-2- ylcarbonyl, Rl is benzyl or an am no
protective group, R4 is H benzyl or ar@ther am no protective group, R2,
R3 in each case independently of one another are H or alkyl having 1-6 C
atons, followed by either i) converting the resultant conpound of fornula I
by basic hydrolysis into a conmpound of formula | X and/or its acid
addition salt Ix whereig R s 4-Rl-piperazinyl and R is Benzyl or anot her

am no protective group, ang ¥ nverti ng the resultant conmpound of for-
mula 1 X by using anmoni a i pooRd of fornmula X 0 8 JAN 2004 -23 X
wherein R is 4-Rl-piperazi™g 9 i s benzyl or another am no protective

group, or ii) converting the resultant conmpound of forrmula I by wusing
amoni a into a conpound of formula X x wherein R is 4lV-piperazinyl and Rl
I s benzyl or anot her wheseino protective group, then converting the resultant

conmpound of formula X |n - pi per aznyl ) benzof ur an- 2- car boxam de or an
acid addition salt of {f‘gk ing the

-S-R3-pyrrol -1-ylcarbonyl, 4-R*-piperazin-1-
ylcarbonyl 1,4-dibydrobenzo{d][1,2]oxazin-3-
ylcarbony! or 3,4-dihydrobenzo-1H-phthalazip-2-
ylcarbonyl,

R* is H, benzyl or another amino protective group,

RZ%, R? in each case independently of one another are H or
alkyl having 1-6 C atoms,
then converting R of the resultant compound of formula
I into another radical R, by reacting said compound of
formula | under transition metal catalysis with 2 com-
pound of formula VIII

4-Rl-piperazine VHI

wherein

R! is benzyl or an amino protective group, to provide
a compound of the formula I

wherein

R is 4-R*-piperazinyl,

R' is 2-R2-5-R>-pyrrol-1-ylcarbonyl, 4-R*-piperazin-1-
ylcarbonyl, 1,4-dihydrobenzo[d])1,2]Joxazin-3-
ylcarbonyl or 3,4-dihydrobenzo-1H-phthalazin-2-
ylcarbonyl,

R! is benzyl or an amino protective group,

R* is H, benzyl or another amino protective group,

RZ, R? in each case independently of one another are H
or alkyl having 1-6 C atoms,

followed by either

i) converting the resuitant compound of formula I by basic

hydrolysis into a compound of formula IX and/or its
acid addition sall

wherein
R is 4-R'-piperaziny] and
R?! is benzyl or another amino protective group,
and then converting the resultant compound of for-
mula IX by using ammonia into a compound of
formula X



protective group R and reacting the 5-(1-piperazinyl )benzofurﬁrﬂ» 2AN 72004
carboxam de with 3-(4-chlorobutyl)-5- cyanoi ndole to provide

1{ 4- (5- cyanoi ndol - 3-yl) butyl)-4-(2-ca6anoyl benzof uran-5-yl ) pi perazi ne
and optionally then converting it into2¥ts acid addition salt. 5. A
process for preparing a benzofuran derivative of fornula | according to
claim1l wherein Ris Cl, Br,1,1 piperazinyl or 4-R -piperazinyl, and R is
- CH=C(R5R6), benzofuran-2-yl-C C, CXFBI)S or ----CO-C(Pal)3, wherein

R, R5 and R6 have the O™+ cated in claiml, said process

conprising reacting a conpg Wwmga [VIV wherein Ris d, Br, 1,
| - pi perazinyl or 4-R -pipers . with a conpound of formula V(f-l\/l2-4
-R V wherein R is -CHC(RRE), Benznt §an- 2-y1-CG-C---, -C(Hal)3 or

--CO--C(Hal )3, and Q is d, Br, | or an OHor a reactive functionally
nodi fied OH group, wherei nwigéreipnd R6 have the neanings indicated in claim

. 0 8 JAN 2004 -24 6. A prqc@qs.pji amng a benzofuran derivative of
formula | according to clai rn!llsvya@%e;lopaﬁgth& dakino Bote Fﬂ;@eram nyl or
4-R -piperazinyl, and R |s - benzofuran 2-y --C(Hal ) a

-- CO Hal 31 wh d d
glral m 1, Sgl(d pz ocesse(r: Hﬂﬁé? ﬁ;ﬁlg%%&gm%#m?s[ t&frrljf:t eVaI \r/]e

X

wherein
R is 4-R*-piperazinyl and
R! is benzyl or another amino protective group,
then converting the resultant compound of formula X
into 5-(1-piperazinyl)benzofuran-2-carboxamide
or an acid addition salt of it by removing the
protective group R* and
reacting the 5-(1-piperazinyl)benzofuran-2-
carboxamide with 3-(4-chlorobutyl)-5-
cyanoindole to provide 1{4-(5-cyanoindol-3-yl)
butyl}-4-(2-carbamoylbenzofuran-5-yl)piperazine
and optionally then converting it into its acid
addition salt.
5. A process for preparing a benzofuran derivative of
formula 1 according to claim 1 wherein
R is Cl, Br, 1, 1-piperazinyl or 4-R'-piperazinyl, and
R' is —CH=C(R*R®), benzofuran-2-yl-C=C—,
—C(Hal), or —CO—C(Hal)s,
wherein R?, R® and R® have the meanings indicated in
claim 1,
said process comprising reacting a compound of formula IV

AGR
OH

wherein R is Cl, Br, 1, 1-piperazinyl or 4-R*-piperazinyl,

v

with a compound of formula V
Q—CH,—CO—R' v
wherein R' is —CH=C(R'R®), benzofuran-2-yl-C=C—,
—C(Hal), or —CO—C(Hal),, and
Q'is Cl, Br, 1 or an OH or a reactive functionally modified
OH group,

“ wherein R® and R® have the meanings indicated in claim 1.



wherein Ris d, Br, 1, 1-piperazinyl or 4-R piperazinyl,

- CH==C(RSR6) , benzof

uran-2-yl-CC, --C(Hal)3 or -CO C(Hal)

SMITS JAN Joma

for preparing a benzofuran derivative of formula | according to claim1

wherein Ris a 1-piperazinyl

mula | wherein Ris

a 4-R -piperaazinyl radical, and wherein

R

IS an

radi cal -24ai d process conprising converting
by introducing an am no protective group into another conmpound of for-

am no protective group. S. A process for preparing a benzofuran derivative

of formula | accordi§gA procéssifon prepiringed reaferan dénfativepdfper azi nyl
farmalh & mceneding to ¢laiot B etheseén gr oup, sai d process

[ BIQVi-pipetatigyloaERF -pipferaitid,hmd ani no protective
rb%aoﬁra?sz-gr-wew' nyl .

ormula 1 according to

and R is benzyl or

conpri sing convertingroi Cl
group into a conmpoung:ofg ?_Qé{_pg@ R
process for preparing a HEa A
claiml1 wherein in a cogm gj ’Oils

anot her radical R said -

esterifying an OH gr

group, wherein R is
preparing a salt of
claim1 conprising c

of its salts by treatmat w

formula I according

OH group is selecte
I m dazol i de, an al ky
arysul fonyl oxy havin
formula I according

OH group is selecte
phenyl -t ol yl sul f onyl

5IV€ (0]

&S Conprising replacing a

onverting a base of a conpound of forgula I

tO C LA
d fro
| sul f onye%

9. A

group,

vé ﬂ;e geg,@géscﬁhicgi%?, converted into

*Re
e
R atom by OH,
| agi Br at b - R . pi i nyl
S Froctss om0 o bR B i\ or Otess for

¥8 benzof uran deriva- tive of formula | accor di ng to

i nto one

h gaacid. U A benzofuran derivative of
whenfgin the reactive functionally nodified
gr ouplt consi sting of an activated
ﬁv?ng 1 to 6 Carbon atons, and an

ester,

an

g 6 to 10 Carbon atons. 12. A benzofuran derivative of
to claim1 wherein the reactive functionally nodified
the group consisting of nethylsulfonyl oxy,

OXR is@, Br, I, 1-piperazinyl or 4-R’-piperazinyl, and
R' is —CH=C(R*R®), benzofuran-2-yl-C=C—,
—C(Hal), or —CO—C(Hal),.

7. A process for preparing a benzofuran derivative of
formula I according 1o claim 1 wherein R is a 1-piperazinyl
radical, said process comprising converting by introducing
an amino protective group into another compound of for-
mula I wherein R is a 4-R*-piperazinyl radical, and wherein
R! is an amino protective group.

8. A process for preparing a benzofuran derivative of
formula I according to claim 1 wherein R is a 4-R*-
piperazinyl group, and R! is benzyl or another amino
protective group, said process comprising converting by
removing the benzyl or another amino protective group into
a compound of formula I wherein R? is 1-piperazinyl.

9. A process for preparing a benzofuran derivative of
formula I according to claim 1 wherein in a compound of
formula 1 a radical R is converted into another radical R, said
process comprising replacing a Br atom by OH, esterifying
an OH group or replacing a Br atom by a 4-R'-piperazinyl
group, wherein R? is benzyl or an amino protective group.

10. A process for preparing a salt of a benzofuran deriva-
tive of formula I according to claim 1 comprising converting
a basc of a compound of formula 1 into one of its salts by
treatment with an acid.

11. A benzofuran derivative of formula I according to
claim 1 wherein the reactive functionally modified OH
group is selected from the group consisting of an activated
ester, an imidazolide, an alkylsulfonyloxy having 1 to 6

~ Carbon atoms, and an arysulfonyloxy having 6 to 10 Carbon

atoms.
12. A benzofuran derivative of formula I according to

“claim 1 wherein the reactive functionally modified OH

group is secleclted from the group consisting of
methylsulfonyloxy, phenyl-tolylsulfonyloxy and
p-tolylsulfonyloxy.



p-tol yl sul fonyl oxy. 0 8 JAN 2004 - 25 13. A process accordi ng {Jo cJAN 0B
wherein Qis O or Br, and Ris Br or 4-benzylpi perazinyl. 14. Aprocess
according to claim5, wherein Qis O or Br, and Ris Br or

4- benzyl pi perazinyl. 15. A nmethod of préparing a pharnmaceutical conpound
wherein a conpound of fornmula | according to claim1 is an internediate
conpound in the synthesis of the pharnmaceu- tical conpound. 16. A nethod of
treating a condition of the central nervous system conprising

adm ni stering an ef f ecid wo QIR Bhy %o BRI PEE0R Py @ method
according to claim 1?05 R i?Br%? 'b%ﬁ'zg;ipiperazinyl.

14. A process according 1o claim §, wherein Q' is Clor Br,
and R is Br or 4-benzylpiperazinyl.

15. A method of preparing a pharmaceutical cornpound
wherein a compound of formula I according to claim 1 is an
intermediate compound in the synthesis of the pharmaceu-
tical compound.

16. Amethod of treating a condition of the central nervous
system comprising administering an effective amount of a
compound prepared by a method according to claim 15 to a
patient.



